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PREFACE 
 

Assalamualaikum Wr. Wb 

 

Distinguished guests, speakers, participants, ladies and gentlemen. Good morning!  

 

Today, we hold 2nd International Conference on Informatics for Development. This will be a big 

and important event because through this event we can share knowledge and experience with 

each other. 

 

More than 200 experts, researchers, lecturers, and students invited and presented papers. 

Here, please allow me to express my sincerely on behalf of the organizing committee for all 

participants in this 2nd International Conference on Informatics for Development.  

 

I would like to thank Prof. Didar Zowghi (University of Technology Sydney), Fathul Wahid, Ph. 

D (Rector of Unversitas Islam Indonesia) as Keynote Speaker and Luis Morgado da Costa 

(Nanyang Technological University) as Invited Speaker. 

 

I also gratefully thank to the Chancellor and Vice Chancellor of UIN Sunan Kalijaga, Vice Dean 

of the Faculty of Science and Technology for the opportunities that have been given so that 

this event be held. Would like to thank to all also the members of apprenticeship program 

which are take most responsibility to run this conference. We also thank all the committees for 

all participation that has been given.  

 

In this event we have tried our best, but there must be some things that are not pleasing to the 

audience, i profoundly apologize.  

 

Finally, I hope this event can take place successfully and all participants can enjoy this event. 

 

Wassalamualaikum Wr.Wb 

 

Yogyakarta, November 07th, 2018 

 

 

 

Dr. Murtono, M.Si 

Dean Faculty of Science and Technology,  

State Islamic University Sunan Kalijaga Yogyakarta 
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Software Requirements Elicitation: Research Trends in the Disruptive Era 
Prof. Didar Zowghi 

(University of Technology Sydney) 

 
ABSTRACT 

Requirements elicitation is the most communication rich and iterative activity in requirements 

engineering that relies heavily on the skills of the analysts and the cooperation of all stakeholders. It 

represents an early but continuous and critical stage in the development of software systems. It is a 

well accepted fact that requirements are 

elements of discovery, creativity, emergence, and development in the whole elicitation process. All 

these diverse elements have presented many challenges for requirements elicitation research, training 

and practice in the last 4 decades. In this talk, I will briefly review the past and present directions of 

research and practice in requirements elicitation over four decades and highlight the challenges and 

issues revealed and addressed so far. I will then review some of the important lessons that I have learnt 

from two decades of requirements engineering research and what these lessons reveal in the disruptive 

era. I will argue that we do not have any real theory that can adequately explain the requirements 

 

 

BIOGRAPHY 

 

Dr. Didar Zowghi is Professor of Software Engineering in the Faculty of Engineering 

and Information Technology (FEIT) at University of Technology Sydney (UTS). She is 

also Adjunct Professor of Software Engineering at the Auckland University of 

Technology in New Zealand. Before becoming a full time academic, she worked in 

software industry both in the UK and Australia as a programmer, software engineer, 

analyst, consultant, and project manager. Professor Zowghi's core research focuses 

on improving the software development processes and the quality of their products. 

In particular, her research addresses important challenges in the communication 

rich, multidisciplinary activities of software development, often referred to as 

Requirements Engineering (RE). She has also conducted and supervised empirical 

field studies in Global Software Development, Technology Adoption, Web 

Technologies, Software Process Improvement, Service Oriented Computing, Mobile 

Learning, data quality, and supply change management, mainly in collaboration 

with industry within Australia. She has supervised to completion many MSc and PhD 

research students and has received competitive research grants of over AUD$2.5 

million including Discovery and Linkage grants from Australian Research Council 

and International Science Linkage grants for research collaboration with Peking 

University in China. She has published over 180 research articles in prestigious 

conferences and journals and has co-authored papers with 80 different researchers 

from 25 countries.   
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From Workaround to Turnaround: Lessons from Digital Transformation in Progress 
Fathul Wahid, Ph.D 

Universitas Islam Indonesia 

 

ABSTRACT 

Workaround is A bypass of a recognized problem or limitation in a system, which is typically a 

temporary fix that implies that a genuine solution to the problem is needed. Turnaround is An abrupt 

or unexpected change, especially one that results in a more favourable situation. Example of 

altering database structure, bypassing the database, developing paranoiac security systems, using 

readily available but unreliable solutions, playing with agreed business rules. 
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Fathul Wahid is Rector at Universitas Islam Indonesia. Before becoming a Rector, 

he is Lecturer at Informatics Engineering, and Dean at Faculty of Technology 
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Informatics Engineering at Bandung Institut Technology, Diploma Norwegian 
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and Master Information Systems at University of Adger.    
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Rich Syntactic and Semantic Models in Error Detection and Intelligent Language 

Tutoring Systems 

Luis Morgado da Costa 

Nanyang Technological University 

 

ABSTRACT 

In this talk I will frame the current bottleneck in Computer Assisted Language Learning (CALL) systems 

and provide a solution to this problem by introducing rich syntactic and semantic models to these 

systems, as well as offering a different way to see the problem of Error Detection. I will introduce 

concepts such as ambiguity, mal-rules, feedback and meaning reconstruction and discuss how they can 

be applied to improve Error Detection and Intelligent Language Tutoring Systems. I will share some 

preliminary results on our efforts to help students improve their academic writing skills at NTU, and 

conclude with some comments about the future directions of this project. 

 

BIOGRAPHY 

Luis Morgado da Costa is cognitive scientist with a wide range of interests, currently 

Interdisciplinary Graduate School, Nanyang Technological University (NTU), in 

Singapore. Before that, He was a research associate in the Computational 

Linguistics Lab, Division of Linguistics and Multilingual Studies, also at NTU. I'm a 

member of DELPH-IN, sharing the communal commitment of open source 

development of develop natural language processing tools for deep linguistic 

processing of natural languages, and of the Global Wordnet Association.  He have a 

broad range of research interests, ranging from Natural Language Parsing and 

Generation, Computational Lexicography, Computer Assisted Language Learning, 

Memory and Neural basis of Learning, as well as general Mandarin Chinese and 

Japanese Linguistics. The main focus of my research is to model diverse aspects of 

linguistic knowledge in ways it can be applied to many different tasks (Machine 

Translation, Word Sense Disambiguation, Computer Assisted Language Learning, 

etc). He work mainly with English, Mandarin Chinese and Japanese languages, but 

I've also worked with other languages such as Portuguese, Indonesian and Abui. 
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Abstract— The need for transportation at this time 

is increasing which is accompanied by lifestyle of people 

who want everything more instant, faster, and easier. 

Customer behavior will help the company in adjusting 

customer desires in the services provided by the company. 

The purpose of this research is to know the influence of the 

level of satisfaction with the service of online 

transportation and public transportation in Banda Aceh 

city. The type of data used is the primary data obtained 

from questionnaire. The technique of data analysis is using 

multiple linear regressions. The result of this research 

shows that partially satisfaction variable has positive and 

significant effect on the service of online transportation 

and public transportation in Banda Aceh city, partially 

variable cost has positive and significant influence to the 

online transportation and public transportation service in 

Banda Aceh city. 

Simultaneously variable satisfaction and cost have 

significant effect to service of online transportation and 

public transportation in Banda Aceh city. 

 

Keywords-component; satisfaction; service; cost 

Introduction 

In this difficult economic situation, there is a lot of 

competition in various areas of life including business world 

competition. Many companies are competing with each other 

to get customers, so the company must keep trying to improve 

its business to be better. In addition, with the advancement of 

technology, the company is required to be able to keep up with 

the times to avoid left behind with other competitors. 

In economic development especially in Banda Aceh 

city area, as a city of tourism and education as well as Banda 

Aceh is a capital of provincial which is located at tip of 

Sumatera Island with population is 259.913 populations (BPS 

Aceh, 2017). Every year the population of Banda Aceh city 

has increased to be a big population. It will increase the need 

of staple goods, secondary goods, and tertiary goods. 

Thus, Gremler & Brown argued that Academics and 

practitioners alike concur that customer satisfaction and loyalty 

are an integral part of doing a business. Almost no business can 

survive without establishing a loyal customer base (as cited in 

Yuksel, Yuksel, & Bilim, 2010). The company is required to be 

able to fulfill every customer needs. Customer satisfaction is 

highly prioritized on the goods which are offered by the 

company so it can fulfill the needs of the company in running 

the company's business. Rust & Zahorik argued that bad level 

of service can arise customer dissatisfaction with the 

expectation to be achieved (as cited in Khan, 2012). 

 

Literature Review 

 

2.1 Customer Satisfaction 

satisfaction is the feeling created because we get something 

that we wish or we have done something that we want to do 

(Cambridge University Press, 2017). Now, customer 

satisfaction is a very important thing in a company to make 

customers loyalty to the products that companies offer with 

increasing competition and many parties involved in fulfilling 

every customer wishes. Customer satisfaction has also been 

thought to be a key performance indicator for evaluating the 

quality of a relationship between service provider and 

customers (Doma & Doma, 2013). 
2.1.1 Factors of customer satisfaction 

(as cited Mar’ati & Sudarwanto, 2016), Mardikawati and 

Farida (2013) argue that the indicators of customer satisfaction 

transportation services are: 

1. The suitability of the service with the expected, in this case 

relates to the perception of the customer whether the quality of 

services received in accordance with or not with the service 

provider promised to customer expectations. 

2. The suitability of services at the rate paid, in this case 

relates to the customer's perception of what they perceive 

whether the service they receive matches the fees or rates they 

have paid to consume the service. 

3. Customer satisfaction will be offered services, in this case 

relating to the perception of whether or not the customer 

satisfied the services offered compared to other service 

providers. 
2.2 Quality of service 

mailto:rajakhalid06@gmail.com
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SATISFACTION 

(X1) 

SERVICE 

(Y) 

COST 

(X2) 

The customer is a passenger. when the service quality is good , 

the customers will get satisfy vice versa(Kundi, 2013). 

Moreover, Shin and Kim suggested service quality is a 

consumer’s overall impression of the relative efficiency of the 

service provider, and they found that service quality is 

significantly related to customer satisfaction. Our view on the 

relationship between these two constructs is based on the 

claim that perceived service quality is a predictor of customer 

satisfaction.(Deng, Lu, Wei, & Zhang, 2010). Good service 

quality will give rise to a sense of comfort to the company. 

2.3 Transportation 

Transportation is the transfer of people or goods from one 

place to another within a certain time by using a vehicle driven 

by humans, animals, and machines. 

(as cited in Widiastuti, Sudarsono, & Rosardi, 2017) The 

definition of transportation according to some experts is as 

follows: 

1. Morlok (1978), transportation is defined as the activity of 

moving or transporting something from a place elsewhere. 

2. Bowersox (1981), transportation is the movement of goods 

or passengers from one place to another, where the product is 

transferred to the destination is required. And in general 

transportation is an activity of moving something (goods and / 

or goods) from one place to another, either with or without 

means. 

3. Steenbrink (1974), transportation is the movement of 

persons or goods by means of vehicles or vehicles to and from 

geographically dispersed places. 

4. Papacostas (1987), transportation is defined as a system 

consisting of certain facilities along with current and control 

systems that enable people or goods to move from one place to 

Empirical Model 

 

Based on the chart, it can be made regression linear: 

Y = a + bX1+b2X2 + e 
Note: 

Y = Service 
X1 = Satisfaction 
X2 = Cost 

E = Error 

 

Findings 

Multiple Linear Regression Analysis Test Results 
Dependent Variable: SERVICE 

Method: Least Squares 

Date: 12/05/17 Time: 07:27 

Sample: 1 173 

Included observations: 173 
 

 

Variable Coefficient Std. Error t-Statistic Prob. 
 

 

SATISFACTION 0.574722 0.076835 7.479954 0.0000 

COST 0.448485 0.115664 3.877491 0.0002 

C 0.867827 1.178024 0.736680 0.4623 

 

 

Research methodology is a way to know the result of 

a specific problem, where the problem is also called research 

problem. In Methodology, researchers use different criteria to 

solve existing research problems. Different sources mention 

that the function of different types of methods is to solve the 

problem. If we think about the word "Methodology", it is a 

way of finding or solving research problems (Research 

Institute Industrial, 2010). 

 

Sample data collection 

The process of collecting data on research as follows: 

1. Field research 

a. Questionnaires 

Distribution of questionnaires containing 

questions and statements relating to the level of 

customer satisfaction with online transport 

services and public transportation in Banda Aceh 

city. 

Sum squared resid 462.2283    Schwarz criterion 3.910008 

Log likelihood -330.4857    Hannan-Quinn criter. 3.877510 

F-statistic 58.26128    Durbin-Watson stat 1.912248 

Prob(F-statistic) 0.000000 
 

 

Partial Test and Simultaneous Test 

1. Based on the tcount obtained from the regression results with 

the program eviews 9.5 tcount 7.47 with prob score 0.000 at 
significance level 5% (0,05) hence Ho rejected or Hi accepted 

which mean that variable of satisfaction (X1) partially have 
positive and significant influence to service of online 

transportation and public transportation in Banda Aceh city. 
2. Based on the tcount obtained from the regression results with 

the program eviews 9.5 tcount 3.87 with prob score 0.000 at 
significance level 5% (0,05) hence Ho rejected or Hi accepted 

which mean that variable of cost (X2) partially have positive 
and significant influence to service of online transportation 

and public transportation in Banda Aceh city. 

3. Based on Table 1 we get the F value of 58.26 and the 
significance 0.000 which is smaller than 0.05. This means that 

there are simultaneous influence of satisfaction variable (X1), 

cost (X2) on Service (Y). 

another efficiently at any time to support human activity. R-squared 0.406678 Mean dependent var 12.61272 
 Adjusted R-squared 0.399698 S.D. dependent var 2.128232 

Methodology S.E. of regression 1.648936 Akaike info criterion 3.855327 
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Conclusions 

1. Partially satisfaction variable has positive and 

significant effect to online transportation and public 

transportation in Banda Aceh city. 

2. Partially variable cost has positive and significant 

effect to online transportation and public 

transportation in Banda Aceh city. 

3. Simultaneously variable satisfaction and cost have 

positive and significant effect to online transportation 

and public transportation in Banda Aceh city. 

Recommendations 

1. In this research, we lack in the respondents, the data 

will be more credible and real if we got more 

respondents 

2. In this research, we are using just 2 variables. We 

hope in the next research, the researcher may use 

many or more variables than us 
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Abstract— The use of disaster hashtags especially Twitter does not 

have a standard format, this makes it difficult to search and collect 

data for emergency response. OCHA (Office for Coordination of 

Humanitarian Affairs) proposes to standardize the hashtag for 

emergency response. This study was conducted to generate 

automatic disaster hashtags in accordance with the OCHA 

standards. This research used word representation method with 

Skip Gram model, and SMOTE filter for handling imbalanced 

datasets. Then the classification of tweets and identifiers of named 

entities was carried out using the Conditional Random Field 

(CRF) model. The results showed that the use of Skip-Gram 

models was able to improve accuracy. The highest average 

accuracy of 83.9695 % was obtained by using instance based 

learning with k 15 and the introduction of an entity named with 

recall 70.3%, precission 89.4% dan f-measure 77.1%.  Automatic 

hashtag generation has good results with an average of 61.2% 

recall, 87.4% precision and 66.9% f-measure. 

Keywords-component; generation, hashtag, disaster, automatic, 

skip gram 

I.  INTRODUCTION  

Twitter has been widely used as a communication tool for 
emergency response when disasters occur in various countries. 
Emergency response teams or researchers use hashtags for 
emergency disaster searches. The use of disaster hashtags in 
Twitter does not have a standard format, this makes it difficult 
to search and collect data for emergency response. OCHA 
(Office for Coordination of Humanitarian Affairs) proposes to 
standardize hashtags for emergency response [13]. 

Information on disaster names and locations was used to 
make disaster hashtags automatically in accordance with the 
standards proposed by OCHA. This research was made to 
facilitate the emergency response team and researchers in getting 
disaster information in Indonesia from Twitter. In addition, it is 
easier for users to report events and needs in an emergency, so 
users do not need to think about hashtag rules. 

The next section will discuss related studies, and the 
experimental design is discussed in section 3. The results of the 
experiment and discussion are discussed in section 4. At the end 
of the paper, the conclusions of the research are discussed. 

II. RELATED STUDIES 

This section will discuss several related fields of study, e.g.  

hashtag recommendations, machine learning, and named entity 

recognition. 

A. Hashtag Recommendation 

Several studies have been conducted to resolve the issue of 

hashtag recommendations using various methods. Hashtag 

recommendations using collaborative filter filtering by 

combining tweets and similar users [8]. Xiao et al,  

recommended hashtag-oriented topics based on the detection of 

co-occurrence word characteristics [20]. While Godin et al, 

designed and developed a binary classifier to tweet based on the 

Naive Bayes and Expectation-Maximization methods. 

Furthermore, the Latent Dirichlet Allocation (LDA) model was 

applied in the context of a tweet hashtag recommendation [5].  

Gong & Zhang combined Convolution Neural Network 

(CNN) with attention mechanism architecture to avoid hand-

craft features in solving hashtag recommendation problems [6]. 

The use of attention mechanism was also used by Li et al, in this 

case the attention mechanism used was based on topics 

combined with Long Short-Term Memory (LSTM) for hashtag 

recommendations [10]. Unlike Li et al, who used LSTM and 

RNN (Recurrent Neural Network) to study vector-based tweet 

representations for hashtag recommendations [9]. Tomar et al, 

used distributed word representation (Word Embedding) and 

Feed Forward Neural Network (FFNN) [17]. This hashtag 

recommendation targets English tweets on twitter. Distributed 

word representation was generated from the continuous Skip 

Gram model.  

Twitter automation has been done by Tran and Popwich for 

traffic information. This approach was based on the technique 

of making natural language data (Natural Language 

Generation) using couplings that contain examples of natural 

language tweets [18]. 
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B. Machine Learning 

Machine learning is used for the classification of Twitter 

disasters. Each machine learning algorithm has its own 

characteristics in each model formed from learning data. This 

section describes four machine learning algorithms, namely 

Naïve Bayes, Instance-Based Learning, Support Vector 

Machine, and Logistic Regression. 

Naïve Bayes classifier is a classification method that uses 

probability calculations. The naive Bayes classification is 

assumed that the presence or absence of certain characteristics 

of a class has nothing to do with the characteristics of other 

classes. 

𝑝 (𝐶 |𝐷) =  
𝑝(𝐷 |𝐶) 𝑝(𝐶)

𝑝(𝐷)
  (1) 

 

Where D is the class data that is not yet known, H is the D 

hypothesis on a particular label, P (C | D) is the probability C 

based on condition D (posteriori), P (C) is the probability C 

(prior), P (D | C) is the probability of D in hypothesis C, P (D) 

is probability D [16]. 

Instance-Based Learning in the Weka application named 

IBk is an algorithm that implements k-Nearest Neighbors 

(KNN). K-Nearest Neighbor (KNN) is a method commonly 

used in data classification, using a supervised learning approach 

so that it requires training data that has been labeled. This 

algorithm is an instance-based learning or lazy learning type so 

it does not produce learning models, but keeps all existing 

learning data so that all calculations are postponed to the time 

of classification [4]. KNN is done by looking for groups of 

objects in the training data that are closest (similar) to objects 

in new data or data testing. This algorithm is used to classify 

objects based on learning data that are the closest neighbors or 

have a small difference with the object. 

Support vector machine (SVM) is a classification technique 

that is included in a supervised learning class. When training, 

certain learning targets are needed. SVM finds optimal global 

solutions. SVM is a machine learning method that works on the 

principle of Structural Risk Minimization (SRM) with the aim 

of finding the best hyperplane that separates two classes in input 

space. The way the SVM algorithm works is basically to find 

an optimal hyperplane that can separate the data precisely so 

that the data is divided according to the class. The optimal 

hyperplane can be searched by measuring the hyperplane 

margin and finding the maximum point between the two. The 

SVM algorithm will look for hyperplanes that have a maximum 

margin where the margin is the distance between the hyperplane 

and the closest data from each class. The closest data to the 

hyperplane is called support vector [4]. 

Logistic regression is one form of non-linear regression that 

has a discrete dependent variable and has a binomial 

distribution, while the independent variable can consist of 

continuous variables, discrete, dichotomous, or a combination 

thereof. Parameter estimates from logistic regression using the 

maximum likelihood method. The probability of each value of 

the dependent variable has its own value for each line. 

 

Logistic regression is a regression model that is used when the 

response variable is qualitative [7]. Logit transformation is 

applied to logistic regression models, 

𝑳𝒐𝒈𝒊𝒕 (𝒑(𝒙)) = 𝒈(𝒙) = 𝒍𝒏 [
𝒑(𝒙)

𝟏 − 𝒑(𝒙)
] =  𝜷𝟎 + ∑ 𝜷𝒌𝒙𝒌

𝒑

𝒌=𝟏

 

      (2) 
 

Logit transformation aims to create a linear function of its 

parameters. The g (x) function is linear to the parameters and 

has a range (-∞, ∞), depending on the range of X predictor 

variables. 

To handle imbalanced datasets, the SMOTE (Synthetic 

Minority Over-sampling Technique) method was first 

introduced by Nithes V. Chawla [2]. SMOTE created an 

example of a synthetic minority class that operates in a feature 

space rather than a data space [15] [19]. This approach works 

by making replication of minority data. Replication is known as 

synthetic data (synthetic data). The generation of synthetic or 

artificial data is made to increase the number of minority classes 

to equal the majority class. The artificial or synthetic data is 

made based on the nearest neighbor (k-nearest neighbor) [1]. 

The synthesis sample is made by calculating the value of the 

difference (reduction) between the selected vectors attributes 

and neighboring vectors located close together. Then the 

subtraction value is multiplied by the random number between 

0 and 1, and then added to the vector attribute value that was 

previously selected. This process describes the selection of 

points randomly on a segment line between two specific 

attributes [2] [19]. 

 

C. Named Entity Recognition 

Named Entity Recognition (NER) is a subproblem of 

information extraction and involves structured and unstructured 

document processing and handles the problem of identification 

(detection) and type classification of pre-defined named 

entities, such as organizations, people, place names, temporal 

expressions, expressions numerical and currency, etc. [11] [12] 

[14]. NER is a fundamental task and is at the core of a natural 

language processing system (NLP). The NER task can also 

include describing descriptive information from the text about 

entities detected by filling out small-scale templates. For 

example, in the case of people, it might include extracting the 

title, position, nationality, gender, and other people's attributes. 

NER also involves the lemmatization (normalization) of the 

entity called, which is very important in highly inflective 

language [14]. 

Some approaches used in the NER include Rule-Based, 

Machine Learning Based which utilizes Hidden Markov 

Models, Maximum Entropy, Decision Trees, Support Vector 

Machines, Conditional Random Fields, and Hybrid approaches 

[11] [12]. 
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Generous classifications for tweeting and identifying 

entities named in disaster tweets using Support Vector Machine 

(SVM) and TF IDF classification methods for weighting. 

Whereas for the introduction of entities named in disaster tweets 

using the BIO and Support Vector Machine (SVM) methods 

[3]. 

  

III. EXPERIMENT 

A. Labeling 

There were two corpus tweets needed, the corpus for the 
classification of tweets and corpus for Named Entity 
Recognition. So at the initial stage, the tweet data obtained were 
annotated manually by annotator using GATE. Each tweet was 
represented as one document, and annotations were conducted 
per tweet. So far the tweet was obtained from crawling from 
2017 September 19 to February 20, 2018, as many as 2,685 
tweets with various names of disasters. After annotation tweets 
consisted of 183 emergency tweets, 346 non-emergency tweets, 
and 2156 tweets that were not relevant to the disaster. Tweets 
obtained were used as 70% training data and 30% test data. 

 

Figure 1.  Example of Tweet Labeling 

B. Preprocessing 

At this stage tokenization was carried out to separate by 

token sentences, normalization to change non-standard words 

into standard words so that there was uniformity of words. Stop 

word removal was used to delete words that were general and 

not too important in information extraction, and the filtering 

process to select a complete tweet in accordance with the 

category. In addition, case folding was conducted to turn all text 

into lowercase letters. URL removal was conducted to eliminate 

the URL. Convert emoticons to change the emoticon symbol, 

and punctuation removal to delete all non-alphabet characters. 

After pre-processing and filtering, out of 2,685 tweets obtained 

a clean dataset of 1309 unique tweets. 

C. Tweet classification 

The features used for tweet classification are bag of words. 
Tweets are divided into three categories: 

1) Emergency 

2) Non-Emergency 

3) Other 

 

Only emergency and non-emergency tweets were used for 

the next process. Classification was conducted by comparing the 

Naïve Bayes method, Instance-Based Learning, Support Vector 

Machine, and Logistic Regression. 

From 1309 disaster tweets, there were 89 emergency tweets, 

168 non-emergency tweets, and 1052 irrelevant tweets. Data 

was divided into 70% training data and 30% test data. The 

SMOTE method was used to overcome imbalanced datasets. 

TABLE I.  TRAINING AND TEST DATA 

Category Training Testing 

Emergency 62 27 

Non-Emergency 118 50 

Other 736 316 

Total 916 393 

 

After using the SMOTE filter: 

TABLE II.  STRAINING AND TEST DATA AFTER SMOTE 

Category Training Testing 

Emergency 725 27 

Non-Emergency 731 50 

Other 736 316 

Total 2.192 393 

 

TABLE III.  LIST OF WORD LEVEL FEATURES 

Fiture Name Description 
Feature 

Type 

Current word  What is the current word? Nominal 

Named Entity 
What are named entities 

currently? 

Nominal 

NE before 1 

word 

What is named entity 1 word 

before this word? 

Nominal 

NE after 1 word 
What is named entity 1 word 

after this word? 

Nominal 

before 1 word 
What is named entity 1 word 

before this word? 

Nominal 

before 2 word 
What are 2 words before this 

word? 

Nominal 

after 1 word 
What are 1 words after this 

word? 

Nominal 

after 2 word 
What are 2 words after this 

word? 

Nominal 

 

IV. RESULTS 

The study was conducted by comparing the use of Skip Gram 
and SMOTE. The following are the results of using Skip Gram 
on the original data and data that has been SMOTE: 

TABLE IV.  RESULT OF CLASSIFICATION 

No Classifier Data  SMOTE 

1 Naïve Bayes 71.7557 % 72.7735 % 

2 SVM 80.4071 % 80.4071 % 

3 IBK 1 81.4249 % 81.1705 % 

4 IBK 3 83.715  % 83.2061 % 

5 IBK 5 82.1883 % 81.9338 % 

Ministry of Education and Culture 

Indonesia Ministry 
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No Classifier Data  SMOTE 

6 IBK 15 83.9695 % 81.9338 % 

7 Logistic 

Regression 
74.3003 % 72.2646 % 

 

Based on the research, the use of Skip-Gram can improve the 
accuracy results for the IBK classifier. While the use of skip 
grams with SMOTE filters results in an increase in accuracy in 
almost all classifiers. The best results for skip grams are obtained 
using IBK 15 with an accuracy value of 83.9695%. 

Result of the named entity recognition, i-name class has 
good results because this class has specific characteristics. The 
name of a disaster that only consists of several types. Whereas i-
location is usually preceded by certain lexical-lexical features 
such as lexical "on", and also the use of gazetteer which gives 
better results than before. As for the other class, most of them 
are dominated by words with very little frequency of occurrence. 

TABLE V.  RESULT OF NER 

Kelas Named Entity Recall Prec F-1 

B-Name 0.5084 0.8695 0.6417 

I-Name 0.8209 0.9277 0.8710 

B-Location 0.4417 0.9024 0.5931 

I-Location 0.7542 0.8804 0.8125 

Other 0.9886 0.8916 0.9376 

Average 0.7028 0.8943 0.7712 

TABLE VI.  RESULT OF GENERATING HASHTAG 

Hashtag Recall Precission F-1 

#112Loc 0.3666 1 0.5365 

#PublicRep 0.9850 0.7415 0.8461 

#NameLoc 0.4857 0.8793 0.6257 

Rata-rata 0.6124 0.8736 0.6695 

 

Based on these results it was found that the F-Measure results 
for non-emergency hashtags were higher than others. This is 
because the accuracy of the classification of non-emergency 
classes is higher compared to emergency classes. Emergency 
classes are often classified into non-emergency classes. 

The name of the disaster hashtag has a low F-measure 
because of the merger between entities named disasters and 
disaster locations. So, if one of the entities wrongly predicts the 
hashtag result will be wrong. More mistakes were seen in the 
introduction of disaster location entities with many location 
names, so that the system was not appropriate to determine the 
location of the disaster. This means that the system cannot 
handle multilabel problems correctly. The following are 
examples of disaster hashtag generation results: 

 

TABLE VII.  EXAMPLE RESULT OF GENERATING HASHTAG 

Tweet Result 

Hashtag 

True Hashtag  

Brebes arah jakarta 

kampung yg d sebelah 

kiri banjir gara2 

kalinya meluap ( atau 

tanggulnya ambrol ? ) 

Sawah dan 

kampungnya kelelep 

......  

#PublicRep 

 

 

#banjirjakarta 

#PublicRep 

 

 

#banjirBrebes 

Dsn. dlopo desa kepel 

kec. Ngetos bahwa  

longsor susulan 

selebar 5 m , panjang 

sekitar 30 m yg 

mengakibatkan pralon 

? 

https://t.co/HP00vYO

jUv  

#PublicRep 

 

 

#longsor 

#112Ngetos 

 

 

#longsorNgetos 

RT @infokaltim : 

Banjir Rendam 6 

Desa di Kalimantan 

Timur , Perahu Karet 

Dibutuhkan - 

https://t.co/3gA2XQQ

tZf 

https://t.co/wmtaWyZ

nK0 #kutaibâ€¦  

#112Kalimanta

n 

 

 

#BanjirKaliman

tan 

#112Kalimanta

n 

 

 

#BanjirKaliman

tan 

Banjir di Brebes 

akibat luapan Sungai 

Pemali akibatkan 2 

orang meninggal 

dunia . Satu orang 

terbawa arus saat 

akan m ? 

https://t.co/0zLAAQ

Wha3  

#112Brebes 

 

 

#BanjirBrebes 

#112Brebes 

 

 

#BanjirBrebes 

RT @Uty_JKT48 : 

Ada gempa ??  

#PublicRep 

 

#gempa 

- 

 

- 

 

V. CONCLUSION 

Classification of categories of disaster tweets for 
Emergency, Non-emergency and Other was conducted using 
several classifiers. The use of Skip Gram were proved to 
improve accuracy. The best results were obtained using 
Instance-Based Learning k = 15, with an average accuracy of 
83.9695%. 

Identification of named entities was conducted using the 
Conditional Random Field model with 70.3% recall, 89.4% 
precision and 77.1% f-measure.  

Automatic hashtag generation has good results with an 
average of 61.2% recall, 87.4% precision and 66.9% f-measure. 
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Abstrack - Nowadays, globalization era brings many 

changes into all sectors. There are various positive and 

negative implications which is embedded with 

convenience that has been offered. Meanwhile, there are 

still many problems in the world that have not been 

solved with this current development. Then, the 

sustainable development concept are coming as a solution. 

It contains 17 targets with three pillars. Actually, the goal 

of sustainable development is for creating the sustainable 

modernization and bringing further betternesses for the 

future. One of solution that is be able to be offered is 

creating robot which could make people’s work be easier 

to be done. The robot can cleans the floor automatically. 

The robot can helps people to do one kind of homework 

efficiently so it doesn’t take a long time. The vacuum 

cleaner robot gets power from solar energy. The name of 

the robot is ROBOCLEAN. With the robot, the problems 

of health, energy, environment, economy and welfare 

which is the main aspects inside sustainable development 

are be able to be solved. How robot is working and how to 

create solar-powered vacuum cleaner robot and the 

ability of the robot will be the main topic in discussion. 

Another thing that is in the spotlight is the logics between 

robot vacuum cleaner with sustainable energy and 

sustainable development. 

 

Keywords : vacuum cleaner robot, solar energy, sustainable 

development 
 

I. INTRODUCTION 

 

1. Background 

 

The development of modern era drives us to do jobs 

effectively and efficiently. Even there are many kind of 

paltry activities that are oftenly we are being lazy to do 

them, such as cleaning the home floor. Dirty floors are 

usually caused by dust, hair loss, animal fur, and others. 

According to the Minister of Health Decree No. 

 

1405/menkes/SK/XI/2002 about environmental health 

requirements in office and industry was explained that 

maximum dust content on 8 hours is 0.15 mg/m3 [1]. Dust 

content in a working environment could affect human’s 

health. The disturbance of health due to dust-caused disease 

is causing decreasing of lung’s capacity. Unfortunately, 

social welfare is declining as parallel as health of society[2]. 

 

The Social Development Goals that has been 

promoted by the United Nations have 17 goals. Sonny 

Harry B. Harmadi said that even though the SDG has more 

goals than MDG (just 8 goals), but we could divide them 

into three main pillars. The first pillar is about social aspect 

such as health, education, and gender equality. The second 

one is about development of economy, like poverty, 

infrastructure and economic growth. Thirdly, they focuse to 

efforts in way to serve and conserve natural resources and 

nature quality as well. It will be wasteful beacause the 

globalization is supported with development of technology 

in electronics science [3]. Those three pillars can be realized 

with the vacuum cleaner robot. It also uses the renewable 

and friendly energy. At the end, it could increases the 

economic activities od society when it would has been 

manufacturing. 

 

The problems above is the main foundation of the 

idea for creating the solar-powered vacuum cleaner robot 

with using Arduino UNO microprocessor that would has 

been moved by driver motor and ultrasonic sensor. The 

ultrasonic sensor has function as distance pointer when the 

robot moves and turns to avoid bump from any objects 

around it. The robot has one wheel on the middle of its 

board and two wheels on the right and left. 

 

2. Research Question 

 

From the problem that has been explained above, 

there are some weaknesses of solar-powered vacuum cleaner 

robot. It is about how is the working and processes of 

creating the robot. And it is also about how is the capability 

of the robot when it would be operated. Importantly, the 
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correlative logics between the production of the solar-

powered vacuum cleaner robot and the Sustainable 

Development Goals must be constructed as well 

appropriately. 

 

3. The Goals 

 

The purpose of creating solar-powered vacuum 

cleaner robot is to ease 

 

people in way to clean up the floor automatically by using 

Arduino UNO-based microcontroller technology for 

obtaining solar energy as one of renewable and sustainable 

energy. Last but not least, this effort is for supporting 

society to reach sustainable development goals 

progressively in responsible way. 

 

4. The Benefits 

 

There are benefits from vacuum cleaner robot, 

such as to help people to clean the floor easily and 

automatically, realize sustainable development program, 

and obtaining the renewable energy. 

 

 

II. THEORETICAL BASIS 

 

1. The Automatic Floor-cleaning Robot The automatic 

floor cleaning robot is 

 

an automatic cleaning tool that aims to ease people in 

cleaning the floor from dust or dirt. The expected goal of 

using the tool is it could facilitate people in cleaning the 

floor and as a convenient tool that to be used in daily life. In 

the present market, we have oftenly found many similar 

tools, such as vacum cleaner, floor polisher, mop, broom, 

and etc. But, the automatic floor cleaning robot is created 

differently because it is be able to be working 

automatically. The robot is controlled by sophisticated 

ultrasonic sensor that could serve as a pointer of distance of 

the robot in motion to avoid destructive collisions.  

 

2. Robot Mechanics 

 

Mechanics is science that has been studying the moving of 

objects after they gained significant energy from outside. The 

designing of mechanic object is very crucial effort to make 

sure that the object would have been moving as well as 

designer’s want. 

 

3. The Output Devices 

 

a. DC Motor 

 

DC Motor is motor which is using DC voltage 

source as its power and coverts the electric power to be 

mechanical power. These component work with 

electromagnetic theory. When the voltage source would 

have been given, its magnetic field in stator is resulted. 

The magnetic field would be moving the rotor and surely 

it can be used to spin other device such as the gear. 

Velocity of DC motor is determined by magnitude of the 

voltage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 1. DC Motor 

 

If the supply of DC votor voltage were stopped, 

magnetic field is vanish, and reverse electric current 

would be resulted simultaneously. The reverse current 

must be handled in order to does not give damages to 

Arduino UNO. The way to prevent those accident is with 

putting diode precisely, because diode can only conducts 

the current to one direction. With diode, the reverse 

current can be blocked. The voltage source that is to be 

used by the DC motor needs to be taken from an external 

source, such as a battery or regulator, instead of Arduino 

UNO. Arduino UNO is not designed to supply voltage to 

DC motor. The pins of Arduino UNO can only provide 

60mA electric current, while the motor needs about 

500mA to reach maximum rotation. 

 

b. L298N Motor Driver 

 

The L298N Motor Driver is a motor driver that 

is used to control the speed and direction of motor 

movement, especially in line follower robot/line tracer. 

The advantages of this L298N motor driver is quite 

precise in controlling the DC motor. Moreover, the 

motor driver itself is easy to be controlled. L298N 

Motor Driver is able enough to control two DC motor. 

So, to control the L298N motor driver is required 6 pins 

microcontroller. Two pins as enable pin, one pin for first 

motor, and the last one for second motor. Then, the 

remaining four pins else is used to regulate the speed of 

these motors [4]. 
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Picture 2. L298N Motor Driver 

 

 

The schematic of L298N motor driver circuit 

should be added some more components in order to be 

working. The first one is a series of regulators that are at 

the top of the schematic. And the second one is a series of 

motor driver supporter in the form of several diodes. The 

output of this circuit is in the form of two pins for each 

motor. In principle, the L298N motor driver circuit is be 

able to adjust the voltage and current so the speed and 

direction of the motor can be controlly adjusted. 

 

4. Controller Device 

 

Controller device is an electronic device that can 

applicate appropriately the designer’s concept. With using 

this device, then the robot can operate automatically. 

 

a. Microcontroller 

 

Microcontroller is a complete microprocessor 

system that is existed in a chip. Microcontroller is 

different from the versatile microprocessor that can be 

used in a PC, because in a microcontroller generally also 

has a minimal system support components 

microprocessor, the memory and I/O interface, while in 

the microprocessor is only with the CPU alone. 

 

b. Arduino UNO 

 

Arduino UNO is one of the Arduino labeled 

products which is actually an electronic board that is 

 

containing an ATmega 328 microcontroller (a piece that 

functionally acts like a computer). Such devices can be 

utilized to realize electronic circuits from simple to 

complex one. With the addition of certain components, 

this device is be able to be used for remote monitoring 

via the internet [5]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 3. Arduino UNO 

 

The Arduino Uno contains a microposesor (an 

Atmel AVR) and it is equipped with a 16 MHz oscillator 

(which is enables time-based operation to be executed 

appropriately), and a 5 volt regulator (voltage 

generator). While the pins are available on the board. 

Pin 0 until 13 is used for analog signals. Arduino Uno is 

also equipped with 2 kB static random-access memory 

(SRAM) to hold datas, 32 kB flash memory, and 

erasable programmable read-only memory (EEPROM) 

to store programs.  

 

5. The Input Devices 

 

For operating the device functionally and automatically, it is 

necessary to enter input as command that can be processed by 

microcontroller to do certain job. These inputs are coming 

from input devices or sensors. Many types of inputs are often 

found on mechatronic devices and robots that are used to give 

certain restrictions. One of the components is an ultrasonic 

sensor that is used as a distance input. 

 

a. Ultrasonic Sensor 

Ultrasonic is one of type of sound or vibration 

with too high frequency. Even human can not hear it. The 

measure of ultrasonic vibrates is greater than 20 

kiloHertz. Ultrasonic can also be described simply as a 

wave above the sound wave frequency. Ultrasonic sensors 

are the ultimate sensor for navigation and avoidance of 

obstruction. Ultrasonic sensor that has to be used in the 

robot is HC-SR04 type. 

 

 

 

 

 

 

 

 

 

 

Picture 4. The HC-SR04 Sensor Ultrasonic 

sensors is assembled 

 

on the front of the robot, making it visible as the eye of 

the robot. This sensor will measure the distance from the 
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objects around it. If the detected distance is very close, it 

can be concluded that there is an object which is very 

close to the sensor. So the robot must avoid the object by 

turning or maneuvering to the other directions [6]. 

 

6. The Added Device 

 

Besides the special devices, there are also several 

devices that has been used to complement the function of 

the tool. Those devices is called the added device. They are 

power supply and jumper cables. 

 

a. Power Supply 

 

Power supply is hardware that is capable for 

supplying power or voltage directly from the source of 

voltage to the other electrical voltage. Power supply is 

usually used for the computer as a conductor of 

electrical voltage directly to the components or other 

hardware in the computer, such as hard drives, fans, 

motherboards, and so forth. The power supply gains 

electrical input from the alternating current (AC) voltage 

and converts it into direct current (DC), then power 

supply distributes it to the various hardware in the 

computer set. 

 

In general way, power supply is tool of electric 

voltage converter in computer that is be able to change 

the AC current to DC current. Therefore, in every 

computer that exists today, the power supply is a 

hardware that is most needed to run the computer,. If the 

power supply does not exist or can not be used, then the 

computer is not be able to be activated. This power 

supply uses five batteries with specifications of 1.2 V 

per battery. So we got 6 V of power supply. But, the 

power supply that is used in the robot is in the form of 

mini module of solar panel 6 V 1 W 200 mA. 

 

 

 

 

 

 

 

 

 

 

Picture 5. Mini Solar Cell Module 

 

 

b. Jumper Cable 

The jumper cable is used to conducts 

 

from one to another devices so they can be a fully 

integrated devices in one organized job as a tool. 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 6. Jumper Cable 

 

 

III.  DESIGN AND CONSTRUCTION 

 

1. Schematic Chart of Circuits 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 7. Schematic Chart of Circuit 

 

2. Designing of Hardware 

 

a. Designing Structure of the Robot 
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Picture 8. Designing Structure of the Robot 

 

b. Circuit of Vacum Cleaner Robot 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 9. Vacum Cleaner Robot 

The picture above is the full circuit of all 

components. 

 

3. Program Design 

 

a.  Arduino Program 

 

These code below is the commands in Arduino. 

 

 

// ROBOCLEAN 

 

// vacum cleaner automatic robot menggunakan 

sensor ultrasonic 

 

const int trigPin = 11; // deklarasikan pin trigger 

 

const int echoPin = 12; // dan echo 

 

untuk dihubungkan ke arduino void 

 

setup() 

 

{ 

 

Serial.begin(9600); 

 

pinMode(4,OUTPUT); // pin 4 - 9 

 

merupakan output 

 

pinMode(5,OUTPUT); // yang 

 

dihubungkan ke motordriver pinMode(6,OUTPUT); 

pinMode(7,OUTPUT); pinMode(8,OUTPUT); 

pinMode(9,OUTPUT); } 

 

void loop() 

 

4. Flowchart of Working of the Vacum Cleaner Robot 

 

CHAPTER IV 

 

DISCUSSION 

 

1. Testing on Device 

 

The purposes of the tes is to know 

how  is  capability  of  the  Vacuum  Cleaner Robot in 

cleaning and sucking the dust and pieces of paper or tissue, 

so the Robot can not sucks the dirts which is too big and 

heavy. The voltage on it is 5 V which is controlled by a 

driver. The table below has been showing us about the 

results of testing Vaccum Cleaner Robot: 

 

N Trashes 

o  

1 Dust 

  

2 Pieces of Paper 

  

3 Hair and Animal Hair 

  

4 Grain of Rice 

  

5 Sugar, Salt and other particles 

  

Tablel 1. The trashes that are be able to be sucked 
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2. Testing on Components 

 

a. Testiing on Power Supply 

 

In the power supply section, we use solar cells 

and 5 batteries that have 1.2 V. Total voltage that can be 

produced by batteries is 6 V which is the minimum 

voltage that is required by DC motors for th vacuum 

and for L298N as motor controller. Solar cells is 

innovation of Vacuum Cleaner Robot that uses 

sustainable and responsible energy. The working 

principle can be recharged by using solar energy. Solar 

energy is one type of renewable energy. The battery 

power supply is used to reserve the voltage of energy 

from solar cells because the solar cells that we use is 

may not the good quality. However, if the robot would 

have been given good 

solar cell, the robot vacuum cleaner does not require 

batteries anymore. 

 

b. Testing on Arduino UNO at IDE Programs that 

has been inputed in 

 

Arduino UNO IDE was tested by compiling and 

uploading them to the board. After the program is 

uploaded to the arduino board, the program has been 

running properly if the ultrasonic sensor detects distance 

of object where are more than 30 cm, it will causes both 

DC motors for the wheels move forward. While the 

ultrasonic sensor detects distance of objects less than 30 

cm, it will causes a DC motor moves the wheel forward 

and the other one moves backwards. 

 

c. Testing on Arduino UNO in the 

Robot 

After the program is uploaded to the arduino 

board and assembled into the robot as shown in section 

3.2.2, then if the ultrasonic sensor reads the distance 

value which is more than 30 cm, the robot will moves 

forward. And if the distance of objects is less than 30 

cm, the robot will turns to right. And when the distance 

in front of it is more than 30 cm, the robot will moves 

forward. 

 

d. Testing on Whole Device 

 

In the overall test, the test is addressed to the 

batteries. By using 6 V on 5 robots, we will be able to 

clean the room for ± 30 minutes. 

 

3. Tool Analysis 

 

a. The Present Condition of the Tool 

 

The Vacuum Cleaner Robot that we have made at the 

present time only uses the minimum value to turn is about 30 

cm. So, if there is dirts that are at the ends of the wall or 

room, they can not be sucked by our robot. Furthermore, the 

robot that we created is only programmed to always turn 

right. Therefore, there are possibility that the room will not 

be completely clean. 

 

b. Development of Vacuum Cleaner Robot 

 

To upgrade some current weaknesses of the robot, our 

first development will focuses on the vacuum. In the robot 

that directly use the DC motor as this fan, we will put a box 

that vacuum could sucks the air maximally from outside and 

we will also add a tool that can be like a hose or the like that 

should be able to increases the distance of suction by vacuum 

so it could be sucking any dusts and dirts on the edge of the 

wall. In addition, to increasing the added distance of this 

hose, we will also be able to make a vacuum to suck the 

larger waste, so that the variation of waste that can be sucked 

will be more diverse. For the program in the future, we will 

create a program that would be embedded in arduino. It 

would have made the robot turns to the left or right randomly 

if there are obstacles in front of it. The random turning is 

expected to clean whole space of the room. Further 

developments that we put our focuses on it is in the sensors to 

measure the height of surface. Perhaps when the robot passes 

through the hole. The sensors that would be installed are 

color sensors. The sensors will read the deeper surface as 

dark color when the surface’s height is not the same. Color 

sensors will work with ultrasonic sensors or better known as 

‘diversity.’ 

 

4. Vacum Cleaner Robot and the 

Sustainable Development 

 

The correlation between solar-powered vacuum 

cleaner robot with sustainable development is the 

realization of prosperity and decent living for human being. 

This robot is be able to supports all of effort in way to 

created more clean and healthy society in this modern era. 

Furthermore, the hygienic environment would creates 

comfortability for people. 

 

When people are busy and do not have enough of 

time to clean up their house, the robot comes as automatic-

smart tool that is be able to provide any convenience to help 

them. The energy source that is used by vacuum cleaner 

robot is not giving bad impact for sustainable environment. 

The source of power from the sun is one of renewable and 

rechargeable. And industrially manufacturing vacuum 

cleaer robot is very useful to improve the sustainable 

economy in Indonesian society. 

 

CONCLUSION 

 

1. Conclusion 

 



The 2nd International Conference on Informatics for Development 2018 

ISBN 978-602-53524-0-9 

C1 - 15 
 

Vacuum cleaner robot is be able to clean dusts and 

dirts around efficiently and automatically in the operation. 

Various diseases are caused by dust, animal fur, and other 

particles can be cleaned by the robot. The source of power 

that has been used is coming from solar energy. Thus, the 

robot is environmentally friendly and obtaining sustainable 

energy. development sectors can be supported by this robot 

vacuum cleaner. The production of robot can be reaching all 

significant sectors such as welfare, economic, industrial, 

health, and social dimension. 

 

2. Recommendation 

 

a. The vacuum cleaner robot is still in development 

ways. Thus, it needs better designing and 

constructing from the previous prototype. 

 

b. The vacuum cleaner robot uses solar energy. It could 

be produced by Indonesian people to provide 

sustainable development for the society. 

 

 

REFERENCE 

 

[1] GINA.(2010). Global Strategy for Asthma 

Management and Prevention, 

GINA.Ontario. Available at 

www.ginasthma.com   

 

[2] Kartasasmita, Cissy B. Epidemilogi asma anak dalam 

Buku Ajar Respirologi Anak.Jakarta:Badan Penerbit 

IDAI;2010.vol.71-84. 

 

[3] Harry B,Sonny.KOMPAS.2016.Sustainable 

Development Goal.Jakarta. 

 

[4] Dejan Nedelvoski ( 2015. 26 Juli ) . Ultrasonic Sensor 

HC-SR04 and Arduino 

http://howtomechatronics.com/tutorials/arduino/ ultrasonic-

sensor-hc-sr04/ 

 

[5] Indoware ( 2017.08 September). L298N Driver Modul. 

Acces at 10 September 2017 available at : http://www.indo-

ware.com/produk-2242-l298n--driver-modul.html 

 

[6] Komponen Aktuator ( 2014. 21 Oktober ). Motor DC. 

Acces at 9 September 2017 available at : 

http://zonaelektro.net/motor-dc/ 

http://www.ginasthma.com/
http://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04/
http://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04/
http://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04/
http://www.indo-ware.com/produk-2242-l298n--driver-modul.html
http://www.indo-ware.com/produk-2242-l298n--driver-modul.html
http://www.indo-ware.com/produk-2242-l298n--driver-modul.html
http://www.indo-ware.com/produk-2242-l298n--driver-modul.html
http://zonaelektro.net/motor-dc/


The 2nd International Conference on Informatics for Development 2018 

ISBN 978-602-53524-0-9  

C1 - 20 

 

Preparing Language Teachers for ICT-based 

Language Learning: A Focus on Student Teachers’ 

Multimodal Literacy Level 
 

Satrio Aji Pramono 

School of Postgraduate Studies 

Indonesia University of Education 

Bandung, Indonesia 

satrioajip@upi.edu 

 

 

Abstract—A growing number of English language learners who 

involve in digital environment has led to the importance of skill 

mastery in understanding and producing meaning conveyed 

through various modes such as images, gestures, audio, and written 

as well as oral language. English language learning is therefore 

required to provide learners the opportunity to learn in multimodal 

environment. Likewise, it is important for teachers to have good 

multimodal literacy. This study seeks to investigate the multimodal 

literacy levels of student teachers by using questionnaire consisting 

of several statements related to multimodal literacy as a data 

collection technique. Forty participants who are students of 

Pendidikan Profesi Guru (PPG) of English education were involved 

in this study. Conclusions are drawn and suggestions are made for 

the English education program and further research as well. 

 

Keywords: multimodal literacy, student teacher, ICT—based 

language teaching, PPG 

I. INTRODUCTION  

The fact that technology nowadays plays essential role in 
human life has led to the changing nature of how people 
communicate. In the past, communication was mainly in the form 
of written language, especially text; at the present time, we rarely 
use only one mode of communication. Language along with other 
types of mode i.e. visual, sound, gesture, and gaze has redefined 
the way people interact in this era. In educational setting, learners 
are certainly involved in various multimodal texts because of their 
participation in social media which is highly active and everyday 
usage of mobile devices (Ganapathy & Seetharam, 2016). 

There have been various theories covering the impact of 
technological developments on literacy. Several terms are 
proposed by scholars, including new literacies (Lankshear & 
Knobel, 2003), digital literacies (Jones & Hafner, 2012), 
electronic literacies (Warschauer, 1999), and multiliteracies 
(New London Group, 1996; Cope & Kalantzis, 2000). All of 
those terms are actually based on the same understanding that 
those literacies deal with the ability to engage in digitally 
mediated communication, which is multimodal in nature. 
Multimodal texts are characteristically attendant with digital 
technologies since in many digital texts, different modes such as 

visual, gestural, aural, and spatial as well as linguistic come 
together to construct meaning (Eksi & Yakisik, 2015).  

 This new involvement of other modes than merely language 
in communication met by the learners’ demands education to 
provide them with sufficient digital literacy. In order to be able to 
function in nowadays world, literacy training from a conventional 
sense need to be shifted to understanding as well as producing 
texts which involve various modes of communication resources 
including verbal, visual, and gestural  (Leu, 2002). Teachers are 
then not only required to have deep understanding about subject 
matters and materials delivery but also to master skills and 
knowledge needed to accommodate intervention of information 
and communication technology in the classroom. It means that 
teachers need to have what is so called as multimodal literacy 
which is defined as a framework which requires collective 
interpretation of two or more modes such as text, visual, graphics, 
videos, gestures, sound, facial expression, and animation for 
creating meaning (Kress 2010). Multimodal literacy is about 
accepting that there are different way of meaning-making and 
knowledge representations, comprehending discourse by 
understanding semiotic resources contribution such as gestures, 
images, or languages to produce meaning and understanding how 
different modalities are co-working in constructing a coherent 
text.   

Even tough multimodality is inevitable in language learning, 
teacher may be resistant to incorporate multimodality in their 
teaching (Warschauer, 2008). The factors of the resistance can be 
in the form of time constraint or perceptions that multimodal 
practices hinder academic language and literacy, takes much 
preparation time, and (Yi & Choi, 2015). Regarding authenticity, 
there is a view as Lotherington and Jenson (2011) argue that 
importance of multimodal literacy that reducing L2 or foreign 
language learning to the ‘flat literacies’ of paper based resources 
in EFL classroom raises questions of authenticity in L2 learning. 
Notwithstanding those views, multimodal texts enable the 
learners to develop their out-of-school literacy which may help 
them perform better in the classroom (Sewell & Denton, 2011). 
Therefore, although perceptions and views of teachers regarding 
multimodality in language learning may vary, multimodal 
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approach in language learning is highly suggested thus teachers’ 
multimodal literacy becomes crucial.  

A study conducted by Eksi & Yakisik (2015) found that pre-
service English language teachers in a University in Turkey have 
quite high multimodal literacy levels. In Indonesian education 
context, a professional teacher is required to join a program called 
Pendidikan Profesi Guru (PPG) or teacher professionalism 
program in order to have good theoretical and practical 
understanding about teaching. Taking into account the 
importance of multimodal literacy for teachers of foreign 
language, this study seeks to reveal the multimodal literacy levels 
of student teachers who join PPG program in Indonesia.  

II. METHOD 

A. Design 

This study is aimed at investigating multimodal literacy levels 
of EFL student teachers in Indonesia. A questionnaire comprising 
of items related to demographics and participants practices and 
the Multimodal Literacy Scale which is developed by Bulut, Ulu, 
and Kan (2014) is used to collect the data. The scale contains 17 
items which cover (1) expressing oneself using multimodal 
structure; (2) Interpretation of the content presented in 
multimodal structure, and (3) Preferring multimodal structure. 
There will be five options representing the participants’ 
preference, ranging from Strongly Disagree to Strongly Agree. 

The participants are 40 students of PPG, a program which is 
aimed at preparing teachers to fit the need of what professional 
teacher should be. 

B. Data Analysis 

The template is used to format your paper and style the text. 
All margins, column widths, line spaces, and text fonts are 
prescribed; please do not alter them. You may note peculiarities. 
For example, the head margin in this template measures 
proportionately more than is customary. This measurement and 
others are deliberate, using specifications that anticipate your 
paper as one part of the entire proceedings, and not as an 
independent document. Please do not revise any of the current 
designations. 

III. FINDING AND DISCUSSION 

Based on the analysis of the result of questionnaire, the 
demographics of the participants in term of their gender, year of 
joining training program, year of teaching, and time they spend 
on the internet are shown in the table below. 

TABLE I. The Participants’ Demographics 

 N % 

Gender Male 12 30% 

Female  28 70% 

Year of joining training 

program 

2015 7 17.5% 

2016 17 42.5% 

2017 16 40% 

Year of teaching Less than 1 year 20 50% 

1-2 year 16 40% 

2-3 year 4 10% 

Time on the internet 1-3 hours 10 25% 

3-5 hours 11 22.5% 

More than 5 hours 19 52.5% 

Related to the agreement levels of student teachers for each of 
the statements about multimodal literacy, the table below shows 
descriptive statistic in the form of mean scores and standard 
deviations for each statement. The researcher has determined the 
score intervals that the score of 1 – 1.79 show total disagreement, 
1.80 – 2.59 show disagreement, 2.60 – 3.39 show undecided, 3.40 
– 4.19 shows agreement, and 4.20 – 5.00 show total agreement.  

TABLE II. The Means Scores and Standard Deviations of 
Statements about Multimodal Literacy 

 

 

Statements Mean St. dev 

Expressing oneself using multimodal structure 

Using various elements (such as music and 

images) in my presentations makes it 

easier to make my point 

4.2000 0.96609 

I use visuals such as graphics, tables, 

pictures and photographs in my writings 

3.7750 0.83166 

I prepare an interactive presentation 

making use of music, visuals and 

animations 

3.9750 0.80024 

I organize my thoughts systematically in 

my presentations thanks to various visual 
elements (such as tables and graphics) 

4.0500 0.87560 

I express myself more explicitly in 
environments in which writing, sound and 

images exist together 

3.8500 0.66216 

Interpretation of the contents presented in multimodal structure 

I pay attention to the body language of the 
individuals I am listening to 

3.9250 0.82858 

I can realize how visual, auditory and 

written elements influence individuals 

4.0500 0.81492 

I use body language which is in harmony 

with the words I choose when speaking. 

3.9000 0.74421 

I relate various visual and verbal 

information on various media tools to each 

other 

3.9000 0.74421 

I interpret the information that I gather 

from numerous resources 

4.0000 0.71611 

I relate the information I have access to 

each other using visual and auditory 

elements. 

3.6750 0.61550 

I can decide whether contents that are 

presented on various media (newspaper, 
TV, social media etc.) are true or not.  

3.7250 0.67889 

Preferring multimodal structures   

I don’t like trying to interpret images, 

sounds, graphics and writings 
simultaneously 

2.5000 0.93370 

I only believe in the power of verbal 

expressions when sharing my thoughts 

2.7500 1.03155 

I get distracted in electronic environments 
in which visual, auditory and written 

elements are used together 

2.4250 0.78078 

The use of visual, auditory and written 

elements together leads to laziness of the 

mind 

2.1750 0.78078 

I get bored in communication in which 

written, auditory and visual elements are 

used together. 

1.9250 0.82858 
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The following table displays student teachers’ multimodal 
literacy levels in terms of the three subscales, namely expressing 
oneself using multimodal structure, interpretation of the contents 
presented in multimodal structures, and preferring multimodal 
structures. 

TABLE III. Level of Multimodal Literacy of Student 
Teachers in term of Subscale 

 

From the table above, it can be seen that the scores indicate 
agreement in two multimodal literacy skills, namely expressing 
oneself using multimodal structure and interpretation of the 
contents presented in multimodal structures, while the score of in 
preferring multimodal structures indicates disagreement. Since 
the statements of the latter skill were negatively constructed, the 
score of disagreement means that the preference of multimodal 
literacy structures is high. All in all, student teachers seem to be 
able to use, construe and prefer multimodal structure at high 
levels.  

Further analyses involve gender, year of taking training 
program, year of teaching, and time on the internet. The tables 
below show the scores of multimodal literacy levels with 
reference to those aspects. 

 

TABLE IV. Multimodal Literacy Levels and Gender 

 Gende

r 

N Mean Std. 

Dev 

p 

Expressing 
oneself using 

multimodal 

structure 

Male 1
2 

3.916
7 

0.6575
9 

0.69
4 

Femal

e 

2

8 

3.992

9 

0.6809

2 

Interpretatio

n of the 

contents 

presented in 
multimodal 

structure 

Male 1

2 

3.800

0 

0.3592

9 

0.20

8 

Femal
e 

2
8 

3.917
9 

0.5981
8 

Preferring 

multimodal 

structures 

Male 1

2 

2.433

3 

0.6919

4 

0.30

0 

Femal

e 

2

8 

2.321

4 

0.4848

5 

 

 

 

 

 

 

TABLE V. Multimodal Literacy Levels and Year of Taking 
Training Program 

Subscales  Years N Mean Std. 

Dev 

F p 

Expressing 

oneself using 

multimodal 

structure 

2015 7 3.46 0.978 2.736 0.078 

2016 17 4.08 0.637 

2017 16 4.08 0.437 

Interpretation of 

the contents 
presented in 

multimodal 

structure 

2015 7 3.63 0.85 0.953 0.395 

2016 17 3.93 0.471 

2017 16 3.94 0.429 

Preferring 

multimodal 

structures 

2015 7 2.46 0.772 0.155 0.857 

2016 17 2.32 0.592 

2017 16 2.35 0.403 

 

TABLE VI. Multimodal Literacy Levels and Year of 
Teaching 

Subscales  Years N Mean Std. 

Dev 

F p 

Expressing 

oneself using 

multimodal 

structure 

Less than 

1 year 

20 4.18 0.425 2.151 0.131 

1-2 years 16 3.74 0.822 

2-3 years 4 3.85 0.806 

Interpretation 

of the 
contents 

presented in 

multimodal 
structure 

Less than 

1 year 

20 4.01 0.391 1.718 0.193 

1-2 years 16 3.69 0.628 

2-3 years 4 4.03 0.532 

Preferring 
multimodal 

structures 

Less than 
1 year 

20 2.34 0.455 1.231 0.304 

1-2 years 16 2.28 0.619 

2-3 years 4 2.75 0.661 

 

TABLE VII. Multimodal Literacy Levels and Time Spent on 
The Internet 

 Subscales Time N Mean Std. 
Dev 

F p 

Expressing 
oneself using 

multimodal 

structure 

1-3 hours 10 3.82 0.959  
 

0.867 

0.429 

3-5 hours 11 3.85 0.507 

More than 

5 hours 

19 4.12 0.563 

Interpretation 

of the 

contents 
presented in 

multimodal 

structure 

1-3 hours 10 3.59 0.674  

 

3.193 

0.053 

3-5 hours 11 3.81 0.394 

More than 

5 hours 

19 4.08 0.466 

Preferring 

multimodal 

structures 

1-3 hours 10 2.44 0.685  

0.163 

 

0.850 3-5 hours 11 2.35 0.336 

More than 
5 hours 

19 2.32 0.590 

 

From the table above, it can be seen that there is no 
meaningful significance of multimodal literacy levels of student 
teachers in term of gender and year of taking training (PPG) 

 Mean St. dev 

Multimodal literacy skills 

Expressing oneself using 

multimodal structure 

3.97 0.8382 

Interpretation of the contents 

presented in multimodal structures 

3.882 0.7408 

Preferring multimodal structures 2.355 0.9127 
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program. However, in term of year of teaching, a quite significant 
difference is seen between those who teach less than 1 year and 
those who teach 1-3 years. It seems that the more time they have 
to teach, the less multimodal literacy they possess. It is probably 
because the curriculum or environment where they teach does not 
sufficiently support multimodal practice. Another factor can be in 
the form of changing perception toward the importance of 
multimodal literacy as well as its practice.  

In term of the time on the internet daily, the finding suggests 
a quite significant difference in the multimodal literacy. It seems 
that the multimodal literacy levels increase in accordance with 
time spent on the internet. 

IV. CONCLUSION 

A growing number of language learner who engage in digital 
environment which is rich of resources in nature demands English 
teachers to have the ability to learn and to use various kinds of 
modes in order to be able to teach students in 21st century. Based 
on the findings of this study, student teachers of English have 
quite high multimodal literacy levels. In specifics, this literacy 
levels increase in accordance with time spent on the internet. The 
more time they have to spend in the internet, the more literate the 
student teachers become.  However, their multimodal literacy 
levels may decrease after some time when they are teaching 
regardless their gender. Regardless of this study limitation which 
is conducted in a small scale, this findings can become a 
consideration in teacher education institutions. Finally, similar 
studies with bigger sample are suggested to be conducted for 
more comprehensive result. 
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Abstract  

Prezi presentation is a cloud-based presentation system that 

provides a canvas upon which to present information, rather than 

the traditional linear slide format of another similar presentation 

software. This research aims to find out the effects of using Prezi 

presentation software in teaching English speaking skill for the 

eleventh grade IPA students of SMA Negeri 1 Palangka Raya. This 

research selects the samples for his experimental groups by using 

cluster random sampling from the accessible population of the 

eleventh grade IPA students of SMA Negeri 1 Palangka Raya. 

Speaking performance was used as the main instrument in order 

to collect the data needed. Students were performed their speaking 

skill in expressing sadness one by one in front of class and 

documented their performance. This research applied 

questionnaire as the second instrument of collecting data that 

could not be gained by applying speaking performance only. The 

result of this study revealed that the calculation of The 

Independent-Samples Equal-Variances t-test explained Namely 

table of critical values for student’s t distribution, shows that for 

the critical value for the one-tailed test is tα with df = n1+na-2=60. 

Namely Table for the critical value for student’s Distribution, 

shows that for df = 60, t.05(60) = 1.671. The value of the test 

statistic, found is t*= -2.2478. the critical value of t0.5(60) = - 1.671. 

Because t* < t.05(60) = -2.24781 < -1.671, rejects Ho. The test 

results are statistically significant at the 5% level. The test results 

are statistically significant at the 5% level. It means that the 

hypothesis which stated that, Prezi Presentation Software has 

significant effect on teaching students’ speaking skill in expressing 

sadness of the eleventh grade IPA students of SMA Negeri 1 

Palangka Raya is accepted. 

Keywords: Prezi Presentation Software, Speaking, ICT, The 

Independent-Samples Equal-Variances t-test 

 

I. Introduction 

Teaching of English in senior high school is intended to develop 

the students’ language skills such as listening, reading, 

speaking, and writing. By using English for communicative 

purposes, students can develop their skills for expressing their 

thoughts, feeling, and experiences using spoken or written in 

English. Studying English as a foreign language is not easy for 

most Indonesian students, because Indonesian and English is 

different in terms of vocabulary, grammar, meaning, and 

pronunciation.  

In teaching learning English, the teacher should consider 

the four basic skills of English. They are listening, speaking, 

reading, and writing. The four skills are all important. Each skill 

is related to the others. Such writing which is connected to 

reading; Listening is also related to speaking since people can 

speak, because they listen to the sound. One of the important 

skills is speaking. Speaking is one of four language skills, which 

is basic function of language as communication instrument. 

Students are expected to be competent and to develop speaking 

skill in both formal and informal situation. Students should be 

taught how to speak fluently, to listen carefully, to do with and 

to use the language effectively in their oral communication. 

Speaking skill is viewed as the measure of knowing English. 

Based on the statement above, the researcher 

concludes that speaking is useful skill for students, because it is 

one of the abilities to carry out the conversation. And the writer 

focuses on speaking, because it is very crucial for the students.  

Speaking skill is one of the basic language skills that 

has important role rather than other skills due to its significant 

and its use for communication. Speaking skill is needed by the 

students for communication in the target language. It is very 

important to master speaking well by implementing the 

experience of learning the language in the real life. Richards 

(2008:19) states that the mastery of speaking skills in English is 

a priority for many second-language or foreign-language 

learners. 

The problem of the research is, “Is there any effect of 

using prezi presentation software in speaking skill for the 

eleventh grade IPA students in SMAN 1 Palangka Raya?” 

 

II. Literature Review 

A. Definition Speaking  

In learning English, speaking skill is learnt to know how 

to create a communication, and transfer the information directly 

in English. Based on Richard and Renandya (2008: 210) stated 

that speaking is one of the central elements of communication. 

In speaking skill, fluency and confidence are important goals 
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(scrivener, 2005: 146). Bygate (1997: viii) says, “Speaking is a 

skill which deserves attention every bit as much as literary 

skills, in both first and second language. It is the skill which the 

students are frequently judged. It is also the vehicle par 

excellent of social solidarity, of social ranking, of professional 

advancement and of business”. So, it means that speaking skill 

should get the attention from teachers and students, because it 

plays the important role in our society. 

 

Richard in Nunan (1999:56) provides characteristics 

of communicative competence including: (a) knowledge of 

grammar and vocabulary of the language; (b) knowledge of 

rules of speaking e.g., knowing how to begin and end 

conversations, knowing what topics that can he talked about in 

different types of speech events, knowing which address forms 

should be used with different personance speak to and in 

different situations: (c) knowledge of how to use and respond to 

different types of speech acts such as request, apologies, thank 

and invitations; (d) knowledge of how to use language 

appropriately. 

Since English is included as a compulsory subject in 

senior high schools in Indonesia, the students have same need 

in learning English. The need is passing the examinations to 

move to the next level and graduate from the school, and the 

general requirement is the students are able to speak and hold 

conversations. The goal of teaching and learning English in 

Indonesia is to develop communicative skills that include the 

skill of listening, speaking, reading, and writing 

proportionately. Therefore, the teacher should provide the 

students with speaking task and give them opportunities to use 

the target language to communicate with others. From a 

communicative purpose, speaking is closely related to listening. 

The interaction between these two skills is shown in the 

conversation.  

In this study, the subject of this research is the eleventh 

grade IPA students of SMAN 1 Palangka Raya in academic year 

2016/2017. Knowing the students’ characteristic is the first step 

that will help the researcher to help the students’ problem in 

speaking English. Standard of Competence and Basic 

Competency which the research focus on are the Standard of 

Content in the English subject, particularly the English 

speaking lesson to the eleventh grade students of the first 

semester at SMAN 1 Palangka Raya. It is also limited to the 

scope of expressing meanings in a transactional and 

interpersonal dialogue in the context of daily life. 

 

B. Prezi Presentation Software  

In this study the researchers will use the media Prezi 

Presentation Software to help the learning process. This kind of 

media is in form of slide presentation and also in form of a 

software program. 

Prezi Presentation Software is relatively new because it 

was launched in 2009 (www.prezi.com) by the creator Adam 

Somlai-Fischer. As the official Prezi website defines the Prezi, 

it is a cloud-based presentation system that provides a canvas 

upon which to present information, rather than the traditional 

linear slide format of another similar presentation software. 

While according to Brian and Alyson (2010) “Prezi is an online 

presentation service provider that offers different types of 

accounts and options for creating and storing digital 

presentations.” 

According to Brock and Bodahl (2013:96), Prezi is a 

free online visual presentation tool launched in 2009 that allows 

the users or audience to interact with the content by moving 

around and zooming in and out on a large canvas that can be 

filled with images, video and also text”. In addition, Diamond 

(2010: 10) stated that “Prezi describes itself as a digital 

storytelling tool”. In this point, Prezi makes itself different than 

the other slide programs where the most slide programs dictate 

a process that only give the advantages for the teacher but 

sometimes not for the learners. In other side Prezi uses a content 

to create a story line, and with Prezi, the organization of the 

material does not dictate a particular process but provide a story. 

As one of the media that can be used in language 

learning, Prezi Presentation Software can be applied in 

speaking clss. In speaking process, it has advantages in helping 

students to generate the idea and to improve speaking’s skill. 

Speaking skill is important for the students to get the best 

conversation. Most the students are difficult to start writing 

because they cannot the ideas to improve the speaking’s skill.  

Ari Suharjanto found that the application of Prezi software 
use could improve the learning interest in communication course 
in the XI AP 2 Graders of SMK Murni 2. It was reflected on the 
following indicators: (1) The students; enjoyment in attending 
the learning increased from 41.82% before treatment to 62.73% 
after first treatment and to 88.41% after second treatment, (2) the 
students’ interest in attending the learning increased from 
43.64% before treatment to 63.18% after first treatment and to 
86.59% after second treatment, (3) the students’ attention in 
attending the learning increased from 47.73% before treatment 
to 62.50% after first treatment and to 85.45% after second this 
case, italic) in addition to the style provided by the drop down 
menu to differentiate the head from the text treatment, and (4) 
the students’ involvement in attending the learning increased 
from 55.23% before treatment to 66.14% after first treatment 
and to 88.18% after second treatment. 

Meanwhile, Adika Putra found that Prezi Presentation 

Software had been successful on improving their English skill 

in writing narrative text. Since it had been successful in 

improving students’ achievement, the writer suggests that the 

teacher should provide appropriate media in teaching English, 

especially for narrative text and made the Prezi Presentation 

Software as a reference to him/her to use it to make students 

attracted to the material.   

 

III. Method  

In this study, the researcher used the quantitative research 

which is used to test the hypothesis from the data, and those data 

were gathered based on the previous theory and also the 

concept. According to Toendan (2016:27), quantitative research 

is done to determine relationship, effects, and causes.  

In this study, the research is part of experimental research. 

The purpose of this research is to examine the validity of a 
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hypothesis, to determine the efficacy of something previously 

untried and also to demonstrate a known truth. The 

experimental method that the researcher used in this study is the 

true experimental design, since the researcher compared both of 

equal samples which are initially considered to be equal with 

regard to al variables.  

 

IV. Finding and Discussion  

The objective of the study was to find out the effects 

of Prezi presentation software in teaching speaking skill for 

the eleventh grade IPA students of SMAN 1 Palangka Raya 

in academic year 2016/2017.  The idea was to see if there was 

a significance effect to the group that had the treatment of 

using Prezi presentation software and to group that had the 

conventional method. 

In this part, the writer used parametric statistic in 

analysing data. Specially the data was analysed by using The 

Independent-Samples Unequal-Variances t-Test since the 

datum did not conform to equal groups. The purpose of 

analysing data itself to test which hypothesis would not be 

rejected.  

Calculation of Test Statistic for The Independent-Samples 

Unequal-Variances t-test 

Control Group Experimental Group 

80 66.66666667 

80 53.33333333 

80 66.66666667 

80 66.66666667 

60 46.66666667 

73.33333333 66.66666667 

66.66666667 93.33333333 

40 60 

66.66666667 73.33333333 

80 60 

60 73.33333333 

60 73.33333333 

60 46.66666667 

40 73.33333333 

60 93.33333333 

66.66666667 60 

93.33333333 46.66666667 

66.66666667 60 

93.33333333 66.66666667 

40 46.66666667 

40 66.66666667 

80 53.33333333 

53.33333333 46.66666667 

40 73.33333333 

66.66666667 46.66666667 

53.33333333 53.33333333 

46.66666667 66.66666667 

40 66.66666667 

53.33333333 66.66666667 

46.66666667 66.66666667 

46.66666667 66.66666667 

   

 

To find the df table, the writer refers to the summary statistic 

for the two samples: 
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Therefore, if the obtained df is rounded down, we have a value 

df = 55 

Referring again to the summary statistic for the two samples, 

the writer calculated the t-test statistic: 

 

161.72043011 =x  2x = 63.44086022 

 
2

1s = 266.5710872 

 

2

2s =147.7658303 

 

n1 = 31 n2 = 31 
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Namely table of critical values for student’s t 

distribution, shows that for df = 55, t.05 {55} = 1.6730. the value 

of the test statistic is t* = 50.47058823-  the critical value of 

t.05 {55} = 1.6730. Because t* < t.05{55} = 50.47058823-  < 

1.673, the writer rejects H0. The test results are statistically 

significant at the 5% level. 

It means that the hypothesis which stated that, Prezi 

Presentation Software has significant effect on teaching 

students’ speaking skill in expressing sadness of the eleventh 

grade IPA students of SMA Negeri 1 Palangka Raya in 

academic year 2016/2017 is accepted. 

Since the result showed the reliability of instrument 

regarded as good reliability, the writer had come out with 

conclusion that the instrument is reliable to be given to students 

and conducted the posttest to the group of samples, which was 

experimental group. From that point, it could be seen that most 

scores of posttests in experimental group were higher than the 

control group, which means Prezi Presentation Software gave 

improvement on students’ speaking skill, especially in 

expressing sadness. The advantages of Prezi presentation 

software in teaching speaking such as breaks the mold, it’s free 

and web based, link text and images to movement and 

appropriate for all ages proved that Prezi presentation software 

is significant for teaching speaking expressing sadness. The 

effect of using Prezi presentation software in teaching speaking 

as we can see in data table of students’ speaking scores for 

experimental group and as a compare we can see data table of 

control group. 
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Abstract— Smart phone application technology is progressing, 

This is marked by a variety of new applications every day. In this 

paper I will discuss smart phone applications for people with 

aging and disability. How can they still be able to communicate 

with developing technologies such as smart phones despite the 

limitations they have. I imagine the victims of the earthquake and 

tsunami who had to accept the condition of their bodies to be 

deformed even though previously they could use their smart 

phones with complete limbs. How difficult are they with 

disabilities to use smartphones like other normal people. One way 

to help them continue to use their smartphones for the purposes 

and distribution of all the advantages they have is for example by 

the way every smartphone product has an application for 

disabled people without having to download it first. So they can 

splash a smart phone like someone who is not disabled. They are 

not hampered by their limitations. In this paper I use a literature 

review method so that previous research can be realized in the 

production of smart phones in the future. Let's think, what if one 

day we become like them? How helpful if this can be realized in 

every smartphone production. 

Keywords- Usability-Accessibility; Ageing / Handicapped 

societies  

E-Government service for Web Accessibility for 
Handicapped & Ageing : 

• Online service and application 

• One stop service 

• Portal  for the elderly and handicapped 

• Call center for the elderly and handicapped 

• E-tax and e-pension system 

• Information security 

• E ID for the elderly and handicapped 

• E-local government (digital on-line public service) 

I.  INTRODUCTION 

ICT has opened up many new opportunities for citizens and 
consumers. It is imperative that people with disabilities are 
entitled  equal access to education and employment, equal 
rights to parenthood, property ownership, political rights, and 
legal  representation. Computers, adaptive technology and the 
internet can help disabled people take advantage of education 
and  employment opportunities leading to sustainable long term 
empowerment opportunities. For a developing country like 

Bangladesh  which is home to over 13 million disabled 
persons, access to ICT remains a dream for many. A recent 
report from the Joseph Rowntree Foundation, UK states even if 
overall poverty falls, it is found to be increasing among 
disabled persons. Therefore, it is of no surprise that in 
Bangladesh, where most of its population is poverty stricken, 
people with disabilities are most neglected, marginalized and 
discriminated against. In these cases, creating self sufficiency 
and independence through the fruits of technology  would play 
a pivotal role towards ensuring their basic rights and dignity.  

The world report on disability affirms that over one billion 
people in the world live with some disabilities and there are 
about 150 million school-aged children with disabilities. Many 
of these children are excluded from educational opportunities 
and do not complete primary education. At the same line, 
recent UNESCO Global report (UNESCO Global Report, 
2013) indicates that people with disabilities face a wide range 
of barriers, including access to information, education and a 
lack of job opportunities. However Information and 
Communication Technologies (ICT) can be a powerful tool in 
supporting education and inclusion for persons with 
disabilities. Technological development can enable people with 
disabilities to improve their quality of life (Arrigo, 2005). The 
successful application of such technologies can make 
classrooms more inclusive, physical environments more 
accessible, teaching and learning content and techniques more 
in tune with learners’ needs (UNESCO Global Report, 2013). 

In fact, the continuous progress of ICT raised the need to 
move toward improving the learning quality applied in 
education and training systems by addressing new perspectives 
and opportunities. e-Learning emerges as the answer to fulfill 
that need (Ben Brahim et al., 2013) and vouches to attend the 
learning needs of the students in a personalized and inclusive 
way. Actually, there is no shortage of optimism about the 
potential of e-Learning to reduce barriers to education and 
improve the lives of individuals with disabilities (Klomp, 
2004). Therefore, developing accessible online educational 
environments appears as a principal solution to address this 
issue and to remove the barriers that people with disabilities 
may meet when they access these learning technologies. An 
appropriate technology has to provide people with disabilities 
with adaptive and personalized learning experiences that are 
tailored to their particular educational needs and personal 
characteristics. It should also improve their satisfaction, 
learning speed and learning effectiveness.  
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In this paper, we propose a conceptual abstract view of an 
accessible learning environment and we describe a new process 
allowing the translation of a conceptual model into a specific 
code adapted to the user’s individual learning context. The 
translation process corresponds to a personalization process 
which supports people with disabilities learning by 
accommodating and adapting the learning process to their 
needs.  

In this context, many researchers developed specific tools 
dealing with specific needs for people with disabilities (Seale 
and Cooper, 2010, Jemni and Elghoul, 2007, Elghoul and 
Jemni, 2009). However, these tools do not allow the user to 
adapt the contents to other needs. In fact, when we want to 
update, we have to modify existing codes. The new codes can 
be validated only by tests which make it difficult to guarantee 
the soundness of the result and the preservation of previous 
properties. For these reasons, we should consider accessibility 
from an early stage of the systems lifecycle by giving generic 
models which could be considered as a reference for the 
following steps of development. By this way, any tool is an 
instance of such a model and any modification could give an 
updated content generated by this generic model as a new 
instance which refines the previous one. 

 

II. BACKGROUND 

A. e-Accessibility and People with disabilities 

In this section I provide an overview of accessibility needs 
for people with disabilities. I focus on web access and assistive 
technologies that offer new designs and tools that meet the 
requirements of persons with disabilities. Then I present the 
basic concepts of e-learning that can be accessed and the status 
of his art.  

Disabilities can be grouped according to the type of 
impairment; generally there are four groups (Kavcic, 2005): 

• Mobility impairments (restricted movement or control 
of arms, hands and fingers): refer to physical 
disabilities that affect the ability to move, to 
manipulate objects, and to interact with the physical 
world 

• Visual impairments (blindness, partial sight and color 
blindness): include the range from low vision to full 
blindness, where the user cannot use the visual display 
at all. Although people with visual impairments have 
the greatest problem with information displayed on 
the screen (especially graphics and pictorial 
information), the use of a pointing device, which 
requires eye-hand coordination (such a mouse), may 
also pose an issue for them. 

• Hearing impairments (deafness and hearing loss): 
have difficulties detecting sounds or distinguishing 
auditory information from the background noise. Deaf 
individuals cannot receive any auditory information at 
all. Many of them communicate through the Sign 
Language that differs significantly from the spoken 
language. Cognitive impairments (including cognitive, 

language and learning disabilities like attention deficit 
disorder, dyslexia, dementia, etc.): there are a wide 
range of cognitive impairments, including 
impairments of thinking, memory, language, learning 
and perception. 

B. Assistive technologies and The Web Accessibility 

Initiative (WAI) 

Assistive or enabling technology includes devices, tools, 
hardware, or software, which enable, partially, people with 
disabilities to use the computer. It presents an alternative way 
to access the content on screen, command the computer or 
process data. Specific adjustment software or devices for 
manipulating the computer include (Arrigo, 2005). 

• Screen reading software (speaks displayed text and 
allows simulating mouse actions with the keyboard), 

• Screen magnification software (for enlarging the 
content of the screen), 

• Braille display (for displaying Braille characters), 

• Alternate input devices (e. g. Screen keyboard) and 
special keyboard (to make data entry easier), 

• Keyboard enhancements and accelerators (like 
StickKeys, Mousekeys, repeatKeys, SlowKeys, 
BounceKeys, or ToggleKeys), mnemonics and 
shortcut keys, 

• Alternative pointing devices (e. g. Foot operated mice, 
head mounted pointing device, or eye tracking 
systems). 

These aiding technologies can be either devices or 
equipments (hardware) e.g. Braille, or software applications 
e.g. screen reading software. However, these technologies do 
not seem sufficient for providing full support to people with 
disabilities. Web content providers should also participate in 
the inclusion process by making arrangements that allow 
particularities of people with disabilities to be taken into 
account when creating web content. Several efforts were 
conducted toward addressing this issue.  

Being conscious of the constraints witnessed by people 
with disabilities in everyday life especially with web based 
applications, the W3C carried out a key solution promoting 
people with disabilities in accessing, using and interacting with 
the web through the Web Accessibility Initiative (WAI). 

The WAI develops strategies, guidelines, and resources to 
make the web accessible to people with disabilities (W3C Web 
Accessibility Initiative, 2013). The WAI targets, among others, 
web content through Web Content Accessibility Guidelines 
(WCAG) (Web Content Accessibility Guidelines, 2013), 
authoring tools through Authoring Tools Accessibility 
Guidelines (ATAG) (Authoring Tools Accessibility 
Guidelines, 2013) and user agent through User Agent 
Accessibility Guidelines (UAAG) (User Agent Accessibility 
Guidelines, 2013). In the WAI model, the WCAG is 
complemented by accessibility guidelines for browsing and 
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access technologies (UAAG) and for tools to support creation 
of Web content (ATAG) (Sloan et al., 2006).  

These guidelines are mainly based on the following four 
criteria: 

• Perceivable – information and user interface 
components must be presentable to users in ways they 
can perceive, 

• Operable – user interface components and navigation 
must be operable, 

• Understandable – information and the operation of 
user interface must be understandable, 

• Robust – content must be robust enough that it can be 
interpreted reliably by a wide variety of user agents, 
including assistive technologies (Laabidi and Jemni, 
2009). 

The WAI was widely deployed in various web application 
areas aiming to include the left out user groups. In fact, this 
inclusion became an acquired right for the people suffering 
from disabilities in different countries. Since education is one 
of the major concerns of ICT, applying WAI in this domain is 
very promising. 

III. CONCLUSION 

In this paper we proposed a new approach for the 
development of accessible e-Learning environments. It consists 
of three phases: design, implementation and validation. It is 
noteworthy that our work is not limited only to people with 
disabilities but it includes also anyone disabled by his/her 
context. We expect that our contribution will empower the 
efforts deployed toward full inclusion of people with 
disabilities. The elaborated meta-model for accessible e-
Learning systems helps to make automatic the generation of an 
accessible content, the conformance of the content to e-
Learning and accessible properties as well as the 
transformation into an implementation adapted to specific 
needs and specific contexts. This meta-model supports 
accessible e-Learning application by adding two concepts: the 
concept of presentation “Display” and the concept of control 
“Control”. We avoid in particular ad hoc accessibility 
implementation since we are considering accessibility from an 
early stage of systems lifecycle and any generated system 
preserves the properties specified in the corresponding model 
and allows the preservation of these properties after any 
modification. As a perspective of this work, we propose in the 
future to investigate the modeling transformation process from 
abstract models to specific models. In addition, we intend to 

extend the application of our approach to other e-Learning 
platforms with a special focus on mobile learning. 
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Abstract— Indonesia has a disparity to access in education that is 

caused by differentiation location particularly in rural areas. 

Disparity to access in education is in the form of the use of 

information and communication technology. On the other hand, the 

education decentralization that can be accessed, reducing the gap 

among areas regions and create equitable education. The main 

factors causing this are the limited funds owned by the local 

government and continued synergy between government agencies. 

This paper aims to provide information about strategy for education 

funding, especially the frontier, outermost, and disadvantaged 

regions. This paper uses qualitative methods with data collection 

techniques for qualitative analysis of literature accompanied by a 

qualitative critical technical analysis. This useful study is a 

collaborative governance budgeting as a strategy that can be used to 

reduce the ego sectoral between government institutions that are 

associated with ICT facilities in education. 

Keywords : collaborative, governance, budgeting, education, ICT  

I. INTRODUCTION  

In January 2018, President Joko Widodo stated that the 
government whom he led must begin with a focus on improving 
Human Resources [1]. By improving the quality of human 
resources, it would bring an advantage for Indonesia in the 
global demographic and competitive in the future. The 
manifestation of Indonesia's human resource development can 
be demonstrated through decentralization of education which 
has a positive effect on students [2]. In Korea, decentralization 
of education through political and economic aspects provides the 
power for local people to increase income and ability conducting 
education more effectively. 

In Indonesia, decentralization of education has been carried 
out since the reformation. Educational autonomy in primary and 
secondary education (elementary, middle and high school) is 
different from universities. It is inseparable from the 
responsibility of the local authorities. Some certain areas that are 
rich in natural resources are extremely ready to carry out 
education autonomy. On the other hand, there are also many 
regions that have not / are not ready to do that. The lack of 
preparation is not only in education funds, but also the 
responsibilities and views of community (including officials) on 
education.  

Fiscal decentralization in education sector aims to optimize 

the implementation of construction and the results to reduce 

regional disparities. Currently, there is still a disparity in the 

Gross Participation Rate and the result is to diminish basic 

education between regions [3]. 

 
Figure 1. Angka Partisipasi Kasar SD SMP Provinsi Maluku, Bali, NTB, NTT  

Based on the APK data, Maluku, Sulawesi, Papua and Nusa 
Tenggara are still limited in accessing education. The APK of 
those regions is still under the national APK. One of the access 
to education needed today is accessing information and 
communication technology (ICT). 

The application of ICT and e-learning in education system 
can function as an increase in teaching potential and learning 
process [4]. It is vitally important to introduce ICTs and the 
internet to students and educators due to the rapid increase of the 
current technological developments. The new ICT for teaching 
is a technology that allows to improve learning outcomes in 
educational techniques [5]. The use of telecommunications and 
informatics technology in education will also be able to assist 
intellectual development where access to existing knowledge 
and social aspects can be easily carried out since communication 
are no longer restricted by regions. 

The efforts to penetrate ICT into education have been 

done by Indonesia through work program commitments in 

educational institutions such as the Ministry of Education and 

Culture. The Strategic Plan 2015-2019 which is called Renstra 

states that the use of ICT is hugely needed in education. This 

term has also done by other countries such as the education 

minister of Malaysia, where the standards and quality of 

education are determined by the use of ICT in the classroom [6].  

But in facts in the foremost, outermost, and least developed 

regions the use of ICT is limited. The condition of internet 

penetration in Indonesia is not evenly distributed, especially in 
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those regions. Based on survey data on penetration and behavior 

of Indonesian in 2017, the internet users are limited to Java, 

Sumatra and Kalimantan [3].  

 

Figure 2: internet users based on region in Indonesia 

This data depicts the limitations of the internet in areas 

which are outside Java and Sumatra. Regions on the islands of 

Sulawesi, Maluku, Papua and Nusa Tenggara have low ICTs. 
Another problem in decentralizing education is budget. 

Decentralization of education has many concepts including 
political and economic aspects [2]. In implementing education, 
budget is very important. Education decentralization policy 
provides greater authority and role for regions to manage 
education. Education funding is distributed through a) central to 
regional decentralization in the form of DAU / DAK and APBD 
for education, b) central deconcentration to provinces then 
forwarded to regions, and c) blockgrant from the center directly 
to the regions in various forms. Sources of education funding are 
varied. Each funding source is intended for each provision and 
its distribution respectively. Such a fund allocation system 
causes inequality, injustice, overlapping in the allocation or use 
of funds, inefficiency, ineffectiveness, and corruption, collusion 
as well as nepotism [7]. 

Educational budget in 2018 has reached 20% or 444.131 

Trillion of national budget [8]. The budget consists of: 1. 

Education Budget through Central Government expenditure is 

139.680 trillion; 2. Education Budget through Transfers to 

Regions and Village Funds is 279.450 trillion; and 3. Education 

Budget through Financing is 15 trillion [9].  Education budget 

through central expenses is distributed to 20 

ministries/institutions. However, there are still many problems 

with budget allocation. 

The budget allocation for education, health, infrastructure 

and village funds which is carried out by local governments 

cannot provide optimal results in the implementation [10].From 

the results of evaluation of Directorate General of Financial 

Balance of the Ministry of Finance, it was found that the budget 

management in the regions was not yet optimal. Allocation of 

20% of the total APBN, the amount used by the region for 

teacher salaries and incentives are far greater than the allocation 

for construction and renovation or rehabilitation of damaged 

schools. 

Given the phenomenon of 97% of budget for salary needs, 

it is indicated that there is a lack of budget for education. Hence, 

it is essential to provide another strategy increasing the budget 

and other sources in order to improve access to education so that 

it does not only depend on the education budget. The essence of 

fiscal decentralization according to De Mello [11] is the transfer 

or delivery of sources of income and factors of expenditure to 

the regions by reducing the government bureaucracy. This is in 

line with the meaning of fiscal decentralization in which regions 

have the ability and power to explore the strength of regional 

budgets both from internal and external government. 

Based on the principle of money follow function, local 

governments that have more education tasks should get greater 

funds. Therefore, this paper focuses on how regions can 

optimize education funding through collaborative governance. 
 

II. LITERATURE REVIEW 

A. Fiscal Decentralization 

Many literatures on decentralization highlight the fiscal 

perspective. The fiscal dimension in decentralization, including 

economic efficiency, economic growth, and social welfare has 

been concern of economists. It is defined as the allocation of 

taxes and dividing authority at the level of local government 

[12]. This is relevant to how much resources are expected to be 

allocated each level of government to maximize social welfare 

[13]. 

In particular, decentralization benefits increase when 

regional preferences are more heterogeneous. A skewed 

competition between subnational governments directs voters to 

use the performance of neighboring governments to compare 

competencies or virtues of their local government [14]. This 

competition promotes innovation and creativity in producing 

public services that operate local education government. In 

contrast, fiscal federalists argue that decentralization will fail 

when local governments lack of technical and economic 

capabilities to produce and to provide public services. Bardhan 

and Mookherjee report frequent occurrences in developing 

countries where local accountability mechanisms are relatively 

weak [15]. It can also happen when local governments do not 

focus on the demands and interests of their citizens, but also 

work for lobbying and rent-seeking groups [15]. 

In addition, it can be said that decentralized governance 

hardly provides adjustments to social preferences and 

efficiency under the following conditions [16]. Local 

governments can take full advantage of economies scale 

without internalizing externalities [16]. Recently, Studies have 

not provided clear conclusions about the impact of 

decentralization. On the one hand, several studies show that 

fiscal decentralization has a positive impact on public services, 

such as Jiménez-Rubio [17] which analyzes 20 panel data from 

OECD countries, finding that a shift towards decentralization is 

significantly accompanied by an increase in population health 

such as infant mortality.  
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B. Education decentralization concept 

The debate about decentralization has long been a feature of 
public administration [16]. For example, in the United Kingdom, 
the 1215 Magna Carta, who calls for more power to citizens, can 
be interpreted as the first request for decentralization. After this 
historic event, the argument about decentralization became the 
center of debate among political philosophers including Adam 
Smith, John Stuart Mill, and Jeremy Bentham. Basically, 
decentralization is closely related to the distribution of power 
between various levels of government. This is defined as 
devolution of power and resources from central authority to 
other local authorities [18]. 

Numerous literatures clarify the definition and conceptual 
features of decentralization of education. Decentralization is the 
transfer of decision-making authority, responsibility and duties 
from the central government to sub-national institutions. Thus, 
in this paper, decentralization of education refers to the 
devolution of political and fiscal authority from the central 
government to the sub-central government. Political 
decentralization derived from political science theory includes 
mobilization, participation and aggregation of interests [19] 
[13]. Citizens can control their significant educational problems 
by choosing representatives who pursue their own interests. In 
addition, fiscal decentralization derives from economics relevant 
to determine how much resources are expected to be allocated at 
each level of government to maximize social welfare [13]. 

C. Improving access and quality of education through ICT 

ICT have greatly contributed to social and economic 

improvements, such as employment and higher productivity, 

increasing access to better quality of life [20]. In improving the 

quality and equitable access to education, new innovation is 

needed by applying information and communication 

technology. The existence of ICT is very helpful in accessing 

geographic areas that are difficult to reach. The main reason for 

the application of ICT for education in Indonesia is to increase 

national competitiveness, improve the quality of state and 

human resources and in order to gain access to quality education 

[21].  

According to UNESCO, ICTs can contribute to achieve 

universal education throughout the world, the announcement of 

teacher education and training, enhancing professional skills, 

encouraging lifelong learning, and the potential to reach people 

who are outside the formal education process. The use of ICT 

in education is very important because of its potential in 

facilitating and optimizing student learning processes such as 

making concrete abstract concepts, bringing concepts that are 

dangerous or difficult to obtain into the learning environment, 

displaying objects that are too large and cannot be seen with 

naked eye, observing the fast movements and others. In the 

broader context, the use of ICT in the world of education is to 

expand learning opportunities, improve learning quality and 

efficiency, enable independent and cooperative learning [22]. 

The important role of ICT in education is 1.) Access to 

Information: Technology plays a central role in students and 

teachers seeking information and the key for autonomous 

learning; 2.) Creativity and Self-expression: ICT also plays a 

role in how students express themselves and reflect on their 

learning; 3.) Communication and Collaboration: ICT provides 

more opportunities to communicate and collaborate especially 

for those who are less fortunate in gaining access to education 

4.) Student achievement and Learning Outcomes: ICT also 

plays an important role in how administrators assess 

achievement of learning outcomes for students so that the 

results can be collaboratively analyzed by educational 

institutions to find areas that need to be improved and identify 

patterns and decisions involving curriculum and budget 

allocation [23]. 

D. Collaborative governance 

An important component of the term collaborative 

governance is "governance." Many studies have developed the 

definition of governance, but the definition is still limited to 

what can be done by the government and falsified by it, but not 

comprehensive. For example, Lynn, Heinrich and Hill [24] 

interpret government broadly as a legal, rule, judicial regime, 

and supported administrative practices to limit, prescribe and 

activate the provision of public goods.  

Chris Ansell and Alison Gash [25] provide a clear definition 

of Collaborative Governance, namely:“A governing arrangement 

where one or more public agencies directly engage non-stet 

stakeholders in a collective decision-making process that is formal, 

consensus-oriented, and deliberative and that aims to make or 

implement public policy or manage public program or assets” 

There are at least four important aspects of Collaborative 

Governance, namely the existence of deliberative forums, 

multiple actors including state and non-state actors, consensus 

oriented, and related public policies [25]. Hogue explains that 

as a form of relations and cooperation between organizations, 

collaboration is different from coordination and cooperation 

[26]. Coordination and cooperation are the efforts of 

organizations from different parties to achieve a common goal 

with static goals. Inter-organizational relations in coordination 

and cooperation are independent. In collaboration, all parties 

work together and build consensus to achieve a decision that 

results in benefits for all parties. 

 
Figure 3. Collaboration Governance Process Model 

III. RESEARCH METHOD 

The purpose of this paper is to provide funding strategies for 
basic education in border areas or 3T (frontier, outermost, and 
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disadvantaged regions) by optimizing and synergizing sources 
of income for institutions outside education. This process of 
budget synergy is called collaborative budgeting governance. 
Hence, this research uses descriptive qualitative method, where 
data collection is done by literature review. The analysis is used 
with critical analysis of the contents of existing literature and 
data. Critical discourse research method is one example of the 
application of qualitative methods conducted explanatively. By 
using this critical discourse analysis method, the analysis will 
focus on linguistic aspects and contexts related to the aspect. 
Critical analysis is carried out by interpreting data related to 
fiscal decentralization in border areas or 3T in particular. 

IV. FINDING AND DISCUSSION 

A. Educational Policy Criticism 

There are 6 basic education policies that have been 

implemented in Indonesia since 2004 starting from the 

government of Susilo Bambang Yudhoyono. First, teacher 

certification, aims to improve the ability and quality of teachers 

by improving teacher welfare. This policy is very expensive due 

to the overruns budget. The result, De Ree, et al. did find that 

certification programs increase teacher satisfaction and reduce 

the incidence of teachers holding outside jobs [27].  

The second policy is School Operational Assistance (BOS). 

BOS is central government assistance to schools. In 2014, BOS 

spent USD 2 billion or 7% of the total education budget. BOS 

grants can affect education participation and learning through 

three channels: increasing funding and reducing household 

burden; direct support to poor students; and strengthen school-

based management. The World Bank found little influence on 

BOS on reducing household education spending. In contrast, 

most funds are used to hire more teachers.  

Third, competency tests. As part of the teacher certification 

program, the government introduced teacher competency tests. 

After much encouragement from the teacher union, the first 

teacher competency test was given in 2012, covering 

pedagogical knowledge and content knowledge. The results, 

with an average of 47 (out of 100), are disappointing by a 

threshold of 65. Although controversial and criticized by many 

parties - those who do not believe teachers should be tested to 

those who think that the test does not really measure skills that 

are important to teachers, for the first time the government has 

a mapping of teacher's level of knowledge. As a diagnostic tool, 

competency testing is invaluable. 

Fourth, Teacher Professional Development in the position. 

With UKG results, the government has the ability to map 

teacher weaknesses, to the individual level. To improve the 

quality of service teachers, the government implements a 

teacher professional development program in a position called 

the Learning Teacher, which has now been renamed 

Sustainable Development Professionalism. Now, we do not 

know the rigorous evaluation of the program, either on the 

quality of implementation or related to its impact on teacher 

knowledge, teaching practices, or student learning outcomes. 

Fifth, One Year Professional training for Pre-service 

Teachers. This new program, called Teacher Professional 

Education (PPG) which is started in September 2017, aims to 

improve the quality of teacher candidates. For this reason, part 

of the PPG program is subsidized by the government. Despite 

the rigorous selection process and some changes in the 

curriculum, the program is still too new to evaluate. However, 

depending on a selective acceptance system is quite 

encouraging. If strictly enforced, it can indeed have the 

potential to improve the quality of teaching, and ultimately 

produce better learning outcomes. 

Sixth, computer-based testing. The hallmark of the 

Indonesian education system is a high-stakes national exam for 

junior and senior high school level. Students must pass this 

exam to graduate. In addition, the local government regularly 

uses the passing level of national examinations as a measure of 

the quality of education. The result is rampant cheating. The 

government has tried to overcome this problem. In 2016, the 

Ministry of Education and Culture removed the performance in 

the national exam as a requirement for graduation. In contrast, 

school-based examinations determine whether a student is a 

graduate. Although this policy effectively turns national exams 

into diagnostic tools (formative assessment) rather than 

summative evaluation tools, cheating on national exams 

remains rampant. Another problem is the test of students using 

computers. While the conditions of ICT distribution in 

Indonesia have not been evenly distributed. 

The condition of ICT is still a problem in the world of 

Indonesian education both in terms of quantity and quality. 

Border problems 

 

ICT for education Problems between 

institutions  

• 187 border districts still have 

problems with limited access 

to information, 

telecommunications and 

broadcasting infrastructure. 

• the high cost of 

telecommunications and its 

signals from neighboring 

countries that are stronger 

than local signals and the 

small number of BTSs built 

due to limited road 

infrastructure and electrical 

energy 

•  10,473 junior high schools 

and senior high schools 

throughout Indonesia require 

the availability of internet 

access, e-literacy and the 

need to increase HR skills 

and competencies in the field 

of communication and 

information technology  

•  Not only students but 

teachers / teaching staff also 

need ICTs and the internet to 

access exams, modules, and 

so on. 

The integration of e-gov 

database and services of 

central and regional 

governments has not yet 

been implemented, the 

interconnection between 

SKPD / service in the 

regions is faster, more 

convenient and efficient 

service delivery through 

internet, portals, 

websites, e-mail, and so 

on. 

 

Figure 4. Map of Border ICT Problems or 3T 

The problem of the use of ICT in the frontier, outermost and 

least developed regions is hampered by the availability of both 

network and technical facilities. This can be demonstrated by 

187 sub-districts that have limited access to information. The 

lack of BTS in those regions causes the backwardness of 

information and technology to become an unbroken vicious 

circle. Consequently, students and the public are not familiar 

with internet access. On the other hand, ICT has an important 

role in education for both educators and students. 

BAKTI The Ministry of Communication and Informatics 

presents findings that the limitations of ICT are due to the lack 

of integration between government institutions in providing 



The 2nd International Conference on Informatics for Development 2018 
 

 

ISBN 978-602-53524-0-9 

C1 - 33 

 

ICT services. Synergy between institutions is not yet known 

with synergetic policy between the central government to local 

governments, yet synergetic program among government 

agencies, and yet synergetic delivery of ICT education in 

particular institutional. So this is the background of the need for 

collaborative governance as proposed by Ansell and Gash 

(2007). In this case the causes of the limitations of ICT in the 

foremost, outermost, and disadvantaged regions of education 

are the inability of groups, especially because of the separation 

of power regimes to use other institutional arenas to hinder 

decisions. 

B. Collaborative governance budgeting education for the 

foremost, outermost, and disadvantaged regions 

Thomson and Perry define collaboration as a process in 

which autonomous or semi-autonomous actors interact through 

formal and informal negotiations, jointly creating rules and 

structures that govern their relationships and ways to act or 

decide on common problems [29]. This means a process that 

involves shared norms and mutually beneficial interactions. In 

the ICT policy in the foremost, outermost, and disadvantaged 

regions for education, it can be done by collaborating between 

government agencies to achieve common goals.  

The provision of ICT programs is related to technical, 

budget and resources. This paper emphasizes the importance of 

collaboration in budget management so that the budget is 

effective and on target based on the problems faced (money 

follow problem). Budget is a sensitive matter between state 

institutions. The importance of the budget can be seen in the 

formulation of the program and the budget ceiling. With the 

right program and effective financing, public problems can be 

overcome. 

ICT in foremost, outermost and disadvantaged regions are 

citizen choice. When it is viewed from the division of the rise 

of governing by network Goldsmith [30], the demand for ICT 

public services in those regions is the demand of the 

community. The demand for ICT in education is very high so 

that the institutions compete to provide facilities. But in reality, 

the frontier, outermost, and underdeveloped regions have 

limited access and facilities because the required budget is quite 

high. 

The Ministry of Communication and Information has 

implemented BAKTI program, namely internet access for 

villages, provision of BTS at Blankspot and Palapa Ring. These 

three programs support ICT program in education by the 

Ministry of Education and Culture. Then the illustration of 

collaborative governance budgeting can be seen in the 

following picture. 

 

Figure 5. Collaborative Governance Budgeting Education for the foremost, 

outermost, and disadvantaged regions 

The Ministry of Communication and Information and the 

Ministry of Education and Culture collaborate in organizing 

ICT in the foremost, outermost, and disadvantaged regions for 

education. The Ministry of Communication and Information 

through BAKTI organizes various ICT programs in the frontier, 

outermost, and disadvantaged regions, namely "palapa ring", 

"internet access for villages", and "provision of BTS in the 

telecommunication blankspot" especially in the region - remote, 

outermost areas that do not have a favorable economic and 

business scale [31]. Funding for these programs comes from 

USO funds collected from the gross opinions of 

operators.Telecommunications in Indonesia.  

On the other hand, the Ministry of Education and Culture is 

a state institution designated to provide educational ICT 

facilities through the BOS Fund and other balancing funds, 

providing space for cooperation in the provision of ICT, while 

the Ministry of Communication and Information provides BTS, 

and internet access for the community, especially education.  

The collaboration process can be illustrated by adopting 

Ansel and Gash's collaborative governance process model [25] 

 

Figure 6. The Collaborative Governance Budgeting Process for Education in 

Frontier, Outermost, and Underdeveloped Regions 

The collaboration process between these two institutions can 
be started from the initial conditions where each institution 
identifies resources, authority, and capabilities. This power 
identification serves to increase trust between institutions 
through resources including the budget. Carrying out tupoksi 
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according to the budget set in an integrated manner has 
implications for the effectiveness of program outcomes. 

The next process is a collaborative process in which inter-
agency deliberates for the division of tasks in accordance with 
the laws and regulations. If there are similarities in tasks which 
then have implications for the budget program, then eliminating 
one program. This helps the effective program to be 
implemented (there is no disparity). Access to equity and justice 
is highly emphasized in the penetration of ICT in education in 
the foremost, outermost, and disadvantaged regions.  

The collaboration process is influenced by the leadership of 
each ministry and institutional design. The vision and mission of 
the ministry leaders in the field of ICT implementation in the 
frontier, outermost, and disadvantaged regions of Indonesia 
should be in the same direction and strong. Leadership has a 
major influence on the success of the initiative. Similar to 
institutional design. From the collaboration process will produce 
output in the form of computer labs of each school along with 
internet access for both students and the community. This 
internet access and computer can be used in carrying out 
educational activities. In the long term, internet access and ICT 
can improve the quality of human resources because of the equal 
distribution of access to education facilities 

V. CONCLUSION 

The existence of fiscal decentralization of education 
provides a great opportunity to optimize the provision of fair and 
equitable education. It also provides a great opportunity to 
manage budget with the principle of money follow problem. The 
most effective way as one of the budget principle strategies is by 
Budgeting collaborative governance strategy. Integrating similar 
budgets for the same missions, especially equity and quality 
justice and access to education in the leading, outermost, and 
disadvantaged regions of Indonesia. 

The real example of the application of collaborative 
governance budgeting is the procurement and implementation of 
ICT in basic education in the frontier, outermost, and 
disadvantaged regions. The Ministry of Communication and 
Informatics through BAKTI organizes various ICT programs in 
those regions namely "palapa ring", "internet access for 
villages", and "provision of BTS in the telecommunication 
blankspot". Funding for these programs is from income 
tax/profit of cellular operators in Indonesia. However, the 
provision of ICTs has not focused on education. Hence, the 
existence of collaborative governance budgeting between the 
Ministry of Education and Culture and BAKTI, the 
implementation of ICT in education in the frontier, outermost, 
and disadvantaged regions can be realized. The benefits 
obtained, the Ministry of Education and Culture and the 
central/regional government are not confused anymore to 
allocate additional budgets for ICTs, while BAKTI can organize 
programs on target. 
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Abstract— This research was aimed to solve the difficulty 

in learning pronunciation. Thus, it answered the research questions 

(1) How was the implementation of using sephonics software for 

teaching pronunciation?(2) Was there any improvement of students’ 

pronunciation after being taught using sephonics software? The 

participant of this research was the 3rd semester students of ELT 

Department of Education Faculty that consisted of 28 students. It 

was a classroom action research that had two cycles. The methods of 

data collection were test and observation in all cycles.  

This study showed that: (1) the first thing that the teacher  

needed to do to use this software as a teaching aid was that he or she 

must conduct the class in a language laboratory. If it was not 

possible, the teacher could conduct the class in a regular classroom 

by providing several computers or laptops. Then, the students must 

be grouped based on the number of the computers. The second thing 

was that this was CALL learning based; the teacher might explain 

how to use the software in order that the students could practice by 

themselves outside of class schedule. (2) After collecting data, it was 

found that it had very significant improvement in cycle 1 and cycle 

2. It meant that the research was successful to improve the students’ 

pronunciation abilities. In conclusion, Sephonics software was 

successful to facilitate students’ pronunciations. 

 

Keywords Pronunciation; CALL; Sephonics Software 

I.  INTRODUCTION 

Pronunciation is one of language components. All 

of native language users in Indonesia have different 

pronunciation rules based on their own native languages. 

They have own rules of their pronunciation which are 

different from English pronunciation. 

English pronunciation is very important for all age 

levels; nonetheless, it is still neglected by not only students 

but also teachers. Nowadays, some teachers are still facing 

difficulties to pronounce some English words, and admit to 

a lack of knowledge about the theories of pronunciation. It 

gives a big and significant influence toward their students 

for enhancing English pronunciation in the classroom. 

Therefore, the teachers are expected to improve their 

practical skill in teaching pronunciation. 

Then, to conduct the teaching and learning 

process, the teachers are forced to be more creative to teach 

the students. They need specific methods and techniques to 

conduct learning process. They can use games, songs, etc. 

to be used in the learning activity. Even, many institutions 

invite the native speakers to teach their students in order to 

get good understanding of English materials, especially 

pronunciation. 

Responding to what have been elaborated above, 

an ideal condition for learning English must cover the 

language skills well especially pronunciation. In this case, 

the students ought to be taught by a capable teacher. So, 

they will understand well and clearly grasp the 

pronunciation theory of English. 

Most of non-native English speakers still speak 

English with their native languages’ accents. Therefore, it 

sometime causes English native speakers’ difficulties to 

understand the foreigners’ speeches. 

The development of technology nowadays gives a 

breakthrough dealing with the problem above. One of the 

developments related to it such as the invention of 

computer application in the classroom language learning. 

The use of computer in language class does not 

mean that the teacher or the students can use the computers 

for finishing their work assignment merely. It has a special 

usage for implementing classroom learning as the teaching 

aid. Computer consists of hardware and software which 

support the work of it. In this research, the practice of 

computer software namely Sephonics was applied to 

facilitate the pronunciation teaching process. 

Based on the problem that has been stated above, 

two research questions were investigated through this 

research. They were: 
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1. How was the implementation of using sephonics 

software for teaching pronunciation (plosive 

consonant sounds)? 

2. Was there any improvement on students’ 

pronunciation of plosive consonant sounds after 

being taught using sephonics software? 

II. THEORETICAL REVIEW 

Pronunciation 

Pronunciation refers to the way a word or a language is 
spoken, or the manner in which someone utters a word. If one is 
said to have "correct pronunciation", then it refers to both within 
a particular dialect. 

Pronunciation has an important role for human being in oral 
communication. It determines understanding from speakerswho 
convey messages, ideas and thoughts,to listeners. 

According to Hornby, “pronunciation is the way in which a 
languages or particular word is pronounced”. (Hornby, 
p.928).Pronunciation also can be defined as the act of producing 
the speeches. Speech sounds are sounds produced by the speech 
organs (Ramelan, p.17). 

The diagram of speech organs is as follows: 

Picture 1 

 

 
The process of speaking involves modifying the column of 

air which enters and leaves our lungs as we breathe, thus 
producing audible sounds. Hence essentially all of the human 
respiratory tract is included in the organ of 
speech.(Robert,p.41)In addition, Ramelan(2003)states that 
Speech sounds are produced only when there is some 
interruption of the out-going air and this interruption is carried 
out by those part of the speech organs. When we breathe 
restfully, the air also goes in and out but it is uninterruptedly and 
no speech sound is produced. 

Then, there are several theories on how to teach English 
pronunciation. Most of them involved in roteand drilling that 
memorizes the word pronunciation. These methods can work 
well for some students. Gerard Kelly states that there are some 
techniques and activities in teaching pronunciation. They are 
drilling, minimal pairs and related activities, pronunciation and 
spelling activities, taping students’ English, listening activities, 
and reading activities.(Kelly, p.15) 

Teaching Pronunciation 

English is taught in many schools in Indonesia. So, English 
has an important role in education. Toward those purposes, of 
course the schools need development in English teaching, 
especially in pronunciation since it becomes one of the most 
important things in teaching English. 

Kelly (2001) explains that there are six techniques and 
activities in teaching pronunciation. They can be divided into 
some kinds as follows: 

1) Drilling 

One of the main ways in which pronunciation is practiced in 
the classroom is through drilling. The drilling simply involves 
the teacher saying a word or structure and getting the class to 
repeat it. Being able to drill properly is a basic and fundamental 
language teaching skill. Drilling aims to help students achieve 
better pronunciation of language items, and to help them 
remember new items. And given the complex relationships 
between English spelling and pronunciation, drilling is best done 
before students see the written form of the language. 

Teaching pronunciation through drilling for both segmental 
and suprasegmental features can be done in many ways. 
According to Kelly (2011) there are three varieties of drilling for 
teaching pronunciation. They are chaining, open pair, and 
substitution drilling. Chaining drilling is used for drilling 
sentences which prove difficulty for students to pronounce, 
either because they are long, or because they contain difficult 
words and sounds. 

Open pair drilling sets up question and answer drills which 
are implemented across the class with one student asking, 
another responding, and so on. Having drilled a question 
chorally and individually, the teacher uses prompts and invites 
students to ask questions each other and respond in turn across 
the class. 

Substitution drilling is another important and useful 
variation. It involves drilling a structure, but substituting items 
of vocabulary into the sentence being dealt with. 

2) Minimal pairs and related activities 

The examples rat /ræt/ and rot /rοt/ were used to show the 
phonemic principle in action; changing just one sound leads to a 
change in meaning. The same applies to words like the soap 
/səύp/ and soup /su:p/, and paper /'peipə/ and pepper /pepə/. 
These are all examples of minimal pairs – words or utterances 
which differ by only one phoneme. Teachers can use minimal 
pairs to good advantage in the classroom as a way of focusing 
on sounds which have been causing difficulties for students. 

3) Pronunciation and spelling activities 

Homograph and homophones can provide useful 
opportunities for such work. Homographs are words which have 
the same spelling, but with different pronunciations (why don't 
you read this book? and I've already read it; wind /wInd/ as in 
weather, and wind /waInd/ as in what you do to a clock). 
Homophones are words which have the same pronunciation but 

http://en.wikipedia.org/wiki/Language
http://en.wikipedia.org/wiki/Dialect
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have different spellings (write and right; there, their and they're; 
fair and fare).  

4) Taping students' English 

Taping learners’ spoken English from time to time can be 
effectively conducted. Tapes can be made while students are 
engaged in language practice activities, and used for all manner 
of language difficulties, but especially those concerned with 
pronunciation.  

5) Listening activities 

Listening comprehension exercises in course-book are often 
designed to sound as realistic as possible, with the participants 
talking at a normal speed and using natural language. These can 
play a key role in helping students to notice the existence of a 
pronunciation feature. The listening exercise can then require 
students to listen out for this area of language and listen out for 
how it is used and pronounced in the context of a narrative or, 
say, a conversation.  

6) Reading activities 

In reading activities, although the medium is the written 
word, work on pronunciation can be successfully integrated here 
too. Like listening, reading is as receptive activity (i.e students 
receive the language rather than produce it), and so it provides a 
suitable means of bringing language features to students' 
attention. 

In addition, to acquire a goal of pronunciation, teacher can 
also drill with learning to listen and imitate every phoneme that 
will be taught. In line with this condition, Orion quoting from 
Acton's article (1997), describes that: 

"Acquiring good pronunciation is the most difficult part of 
learning a new language. As you improve your articulation you 
have to learn to listen and imitate all over again. As with any 
activity you wish to do well, you have to practice, practice, 
practice, and then practice some more ". 

Furthermore, the integration of teaching pronunciation can 
be achieved through varies activities such as drills, listen and 
imitate, and computer-assisted pronunciation teaching. 
(Gonzalez, 2007; Goodwin, 2001; Hansen, 2005; Kilickaya, 
2006; Levis, 2007; and Seferoglu, 2005) 

Jenkins (2005) points out that the goal of teaching 
pronunciation is not to make the learners sound like native 
speakers of English and only few higly gifted and motivated 
individuals can achieve it. Therefore, a more realistic approach 
is to enable the learners to pronounce the language without 
detracting from the ability to comprehend the message 
(approximating) (Celce-Murcia, M., Brinton, D., & Goodwin, 
J.D., 1996) 

Based on those theories, along with the medium of the software, 

this study employed drilling, reading aloud, listening, and 

taping students’ pronunciation to teach students pronunciation.  

 

 

 

Teaching Media 

Media is as derivation for Latin word, medius means medium 
(singular form) or agent or intermediary. Azhar also explains of 
teaching media experts in his book. They are Gerlach Ely. They 
stated that media is person, material or events that established 
condition that enable students to reach knowledge, skill, or 
attitude. (Arsyad, p.3) 

Based on the definition above, it can be concluded that media 
are varieties of substances, used by teachers during teaching and 
learning process when delivering the lesson in order to be easier 
and more effective. Therefore, media has an urgent role for 
teaching and learning process. It can encourage students’ 
motivation and interest in the learning process. So, the students 
are able to comprehend better than they are taught without using 
media. 

In short, media can help students in acquiring lessons that are 
being taught. It also gives many choices of teaching aids that 
help both students and teachers for learning process. 

There are some classifications of media. They are visual, 
audio, audio-visual, and role play.Combination of visual and 
audio media can be effective when used for enjoy teaching and 
learning situation. For example, two or more students simulate 
the drama action, role-play, games or theatrical group. (Hamalik, 
p.29) 

In addition, as the result of technology development, media 
can be classified into four categories. They are printed media, 
audio visual media, computer based media, and combination 
between printed and computer based media. 

Sephonics Software 

 

Picture 2.Sephonics main menus appearance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Sephonics 1.0 is a Windows program that will teach the users 

the English phonetic alphabet, which is a subset of the 
International Phonetic Alphabet (IPA, in short).  

Sephonics includes seven different exercises for practicing 
English pronunciation and the phonetic alphabet, including a 
phonetic memory game to relax between the lessons. There are 
also exercises where the users learn to match a sound to a 
phonetic sign, transcribe from phonetic text to ordinary text, and 
much more. Sephonics is freeware. It requires Windows 95 / 98 
/ NT / 2000 / XP or better. 
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This computer software is created by Marianne Wartoft. She 
lives in Uppsala, Sweden. Since 1995, she has developed several 
educational programs that she originally marketed as shareware. 
In order to be able to spend more time on her consulting 
business, and to let more people use her software, then, she 
finally released all my software as freeware. 

III. METHOD 

In this research, researcher used classroom action research 
(CAR). An action research is a research that has been done 
reflectively and systematically about various action or steps that 
have been done by teacher, start from planning until assessing 
about real action in the class such as teaching learning activity 
to improve learning condition. (Subyantoro, p.8) 

According to Kemmis and Mc Taggart cited by Nunan(1992, 
p.17) moreover, an action research is a group of activities and a 
piece of descriptive research carried out by teacher in his or her 
own classroom, without changing the phenomenon under 
investigation. 

The researcher concluded that an action research was one of 
the strategies in improving the practice of learning that can be 
achieved by doing such reflection in order to diagnose condition, 
and then tried it systematically as an alternative way to solve 
learning problems. 

In this research there were two cycles applied. According to 
Kemmis as cited by Mills, there are four components in one 
cycle for doing a classroom action research. They are planning, 
acting, observing, and reflecting. 

Participant 

For this research, the participants were 8 graders of MTs Al 
Mustaqim, Sungai Bulan, Sungai Raya, Kubu Raya. There were 
28 students in the class. They live in a very remote area with 
limited public facility. 

Technique of Data Collection  

As the technique of data collection of this research, 
researcher collected the data from two ways. They were test and 
observation. Test was used in the end of each cycle while 
observation was acted during learning process. 

Test of this research was oral test. The students pronounced 
some words that contained plosive consonant sounds. There 
were ten words provided in the end of each cycle. 

Then, Observation on this research was guided with 
observation check list. For doing the observation, the researcher 
was assisted by the collaborator. There were five points of the 
observation aspects that were needed to fill the data for the 
observation. They were below: 

a. Students’ attention on teacher’s explanation. 

b. Students’ activeness in asking questions. 

c. Students’ activenessin responding questions. 

d. Students’enthusiasm in doing test. 

e. Students’ corporation in group work. 

 

 

IV. FINDING AND DISCUSSION 

Finding 

Cycle 1 

Before entering cycle I, the researcher did the preliminary 
research to know students’ ability in pronouncing plosive 
consonant sounds of words with the purpose to compare with the 
result in each cycle. There were some steps in this cycle: 

a. Planning 

1) The researcher prepared the teaching aid (a computer 

for using sephonics software). 

2) The researcher made a lesson plan. 

3) The researcher prepared present list in order to know 

students’ activeness in joining teaching learning 

process. 

b. Acting 

1) The researcher (as a teacher) greeted students. 

2) The researcher did ask and answer about various 

things related to the students’ condition. 

3) The researcher told the role. 

4) The researcher gave motivations to the students 

related to the material that was taught, its 

purposeswere: in order the students understood the 

material exactly to concentrate students’ attention on 

the learning situation. 

5) The researcher explained the material. 

6) The researcher used the process of transformational 

of material by using contextual approach. 

7) The researcher gave an example of words in practice 

to the students in front of class. 

8) The researcher asked students to practice it by using 

sephonics software together. 

9) The researcher asked students to make it in written 

form. 

10) The researcher asked them to collect their result after 

the students finished their writing. 

11) The researcher gave a test to students after the cycle 

1 treatment.  

c. Observing 

1) The observer observed the teaching learning process 

focus on students’ ability that indicates their 

understanding and concerns on the lesson and 

students’ activities based on checklist observation. 

2) The observer observed the students when they 

pronounce the words help by sephonics software. 
Besides observing the classroom activities, the researcher 

also observed the result of the test of this cycle. The test was 
conducted after the teaching and learning process of cycle 1. It 
aimed to know the progress of the students’ improvement in 
pronunciation. 
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From the result of second test, score percentages could be 
categorized as bellow:  

Table. 1 

The Percentages of The Cycle 1 Test Criteria 

Level of Achievement 
Number of The 

Students 
Percentages 

Excellent 26 92.8 % 

Very Good 2 7.2 % 

Good 0 0 

Fail 0 0 

∑ 28 100 % 

 
From the result above, it can be concluded that the students’ 

ability in pronouncing the words with plosive consonant sounds 
was wonderful. Even almost all of the students were in excellent 
level for pronouncing the words with plosive consonant sounds. 
It can be seen from the percentages of the level of achievement, 
which is 92.8% of the total number of the students were 
wonderful in this test. Then, the 7.2% categorized as Very Good 
level. 

Based on the explanation above, the mean of students’ result 
in the second test was 98.7. According to the criteria of score, 
the students’ achievement level in this second test was excellent. 
It could be said that a treatment, which was given was able to 
improve students’ ability of pronunciation on plosive consonant 
sounds. It had a very significant improvement. 

d. Reflecting 
Based on the observation of cycle 1, teacher and researcher 

need to do some improvements such as follows: 

1) The researcher should use louder voice when explaining 

the materials. 

2) The researcher should give motivation and guidance to 

students. 
The researcher needed to make a group work, which made 

the students get involved in it. 

Cycle 2 

There were several aims of cycle II such as to solve the 
weakness in cycle I, to give more opportunities for students to 
improve their ability in pronunciation of plosive consonant 
sounds by using sephonics software; group work as an 
application of pronunciation as cooperative activity in this cycle. 
The activities are below: 

a. Planning 

1) The researcher prepared the material of words.  

2) The researcher chose the sephonics software as an aid 

in teaching according to the material. 

3) The researcher designed lesson plan of cycle II. 

b. Acting 

1) The researcher greeted the students and opened the 

lesson. 

2) The researcher did ask and answer about the 

difficulties on the last meeting. 

3) The researcher reviewed the materials. 

4) The researcher explained the materials of English 

consonant sounds. 

5) The researcher showed some words as examples and 

asked the students to pronounce. 

6) The researcher divided the students into three groups. 

7) Teacher explained the game rules by using sephonics 

software. 

8) The researcher started the game. 

9) The researcher announced the winner. 

10) The researcher made a conclusion about the 

materials. 

11) The researcher gave a test for students, they were 

asked to pronounce the words. 

12) The researcher ends the lesson. 

c. Observing 

1) The observer observed the teaching learning process 

focus on students’ ability that indicates their 

understanding and concerns on the lesson and 

students activities based on checklist observation. 

2) The observer observed the students when they 

pronounce the words help by sephonics software. 
Again, the researcher did not only observe the result of 

classroom activities. The test result of this cycle was also 
observed. It was done after cycle 2 treatment. It aimed to know 
the students’ improvement 

The result of the test could be categorized as below: 

Table. 2 

The Percentages of Cycle 2 Test Result 

Level of 

Achievement 

Number of The 

Students 
Percentages 

Excellent 26 92.8 % 

Very Good 2 7.2 % 

Good 0 0 

Fail 0 0 

∑ 28 100 % 

 
It could be seen that there was a very significant 

improvement of the mean. And also, the percentages of each 
category improve well. It could be concluded that the 
improvement of the students’ ability in pronouncing words with 
plosive consonant sounds was very successful. Then, based on 
the result of the third test, the cycle treatment was stopped.  

 

d. Reflecting 
In this cycle, the improvement was necessary. Because in 

this cycle, the students’ improvement on their abilities in 
pronunciation was more significant. It could be seen from the 
mean improvement score of the test. Teacher and researcher 
concluded that it showed significant improvement mean after 
being given treatment by using sephonics software. It was seen 
by their enthusiastic in learning process, they were serious in 
paying attention when the researcher explained the material, the 
number of students who asked questions and responded the 
questions were increasing. They were also serious in making 
effort to understand the materials of pronouncing the words that 
contain plosive consonant sounds. 
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Discussion 

Analysis of the test 

The comparison of the whole test can be seen at the 
following table: 

Table. 3 

The Comparison of The Means of Students’ 

Scores on Pre Test, Cycle 1 Test, and Cycle 2 Test 

 
NO Test Mean 

1 Pre Test 69 

2 Cycle 1 Test 98.7 

3 Cycle 2Test 99.6 

 

Table. 4 The Comparison of The Percentages of Students’ 

Score on Pre Test, Cycle 1 Test, and Cycle 2 Test 

 
Level of 

Achievement 
Pre Test 

Cycle 1 

Test 

Cycle 2 

Test 

Excellent 0 % 92.8 

% 

92.8 

% 

Very Good 3.5 % 7.2 % 7.2 % 

Good 39.3% 0 0 

Fail 57.2 % 0 0 

∑ 100% 100% 100% 

 

Chart. 1 

The simple description of student improvement in each 

category from pre cycle to cycle 2 

 

 
The whole meetings of the cycles ran well, even, there was a 

very significant improvement from pre-cycle to cycle 1. It was 
great. The complete result can be seen on the tables that showed 
the progress of students’ achievement. 

 

Analysis of the observation 

There were 5 items of categories that were used by the 
researcher to complete the needed data. These were used for 

observation checklist. They are: paying attention, activeness in 
asking questions, activeness in answering questions, enthusiasm 
in doing test, and corporation in group work. The complete result 
of observation from pre cycle to cycle 2 can be seen below: 

Table. 5 

The Result of Observation Pre Cycle to Cycle 2 

Cycle A B C D E 

Preliminary 28 3 2 17 0 

Cycle 1 28 11 18 28 0 

Cycle 2 28 11 14 28 28 

Explanation: 

A: Paying attention 

B: Activeness in asking questions 

C: Activeness in responding questions 

D: Enthusiasm in doing test  

E: Corporation in group work 

 
Pre cycle observation was conducted while pre cycle 

learning process was being run. It was on September 19th 2011. 
Then, the observer observed about the students’ activities based 
on the checklist observation sheet. It can be seen from the table 
above where it shows there were 28 students who paid attention 
to the teacher’s explanation. Besides that, there were only 3 
students who were active in asking questions. Otherwise, there 
were only 2 students were active in answering questions. Then, 
17 students had enthusiasm in doing their test. There were no 
students active in the group work corporation because there was 
no group work in this pre cycle. 

Cycle 1 observation was conducted while cycle 1 learning 
process was being run. It was on September 26th 2011. Then, the 
observer observed about the students’ activities based on the 
checklist observation sheet. The table above shows that there 
were 28 students paid attention to the teacher explanation. Then, 
11 students were active in asking questions. Otherwise, there 
were 18 students were active in answering questions. 28 students 
had enthusiasm in doing their test. Then, no student was active 
in work group corporation. Because there was no work group in 
this cycle1. 

Cycle 2 observation was conducted while cycle 2 learning 
process was being run. It was on October 3rd 2011. Then, the 
observer observed about the students’ activities based on the 
checklist observation sheet. The table above shows that there 
were 28 students paid attention to the teacher explanation. 11 
students were active in asking questions. Otherwise, 14 students 
were active in answering questions. 28 students had enthusiasm 
in doing their test. Then, there were 28 students were active in 
group work corporation. 
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Chart. 2 

The simple description of student development 

based on the observation checklist. 

 
 

In conclusion, the researcher concluded that the students 
were good enough for being taught. The explanation above 
shows the students’ activity improvement that was very positive. 

V. CONCLUSION 

Having conducted the research of teaching pronunciation by 
using Sephonics software as a teaching aid, the researcher draws 
some conclusions based on the discussion. The conclusions are: 

1. The implementation of using Sephonics software to 

facilitate students’ pronunciation can be done in computer 

laboratory, language laboratory, or only in a classroom by 

providing some computers or laptops. Then, the teacher 

divides the students into some groups to operate a computer 

for each group. In addition, as the learning based on CALL, 

the teacher may assign to students to practice by 

themselves individually. It aims to implement one of the 

functions of technology usage to facilitate self-learning 

process.  

2. According to the data from result of tests and observation 

that have been done and analyzed in the previous chapter, 

it showed indicators that the use of Sephonicssoftware to 

facilitate students’ pronunciation on plosive consonant 

sounds has significant improvement in each cycle. It can be 

seen from the score means of the tests that show 69 for pre 

cycle test, 98.7 for firs cycle test, and 99.6 for second cycle 

test. Then, it also can be seen from the numbers of student 

categories in observation checklists. 
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Abstract--Dependence on information technology requires 

organizations not only to focus on building information technology 

products but also to design information technology service 

management so that they can provide effective and efficient 

services for their users. The best practice framework that can be 

used is Information Technology and Infrastructure Library (ITIL). 

However, the government sector in Indonesia has not fully adopted 

this framework even though this framework has been the reference 

of several organizations and has been successful in its 

implementation so as to bring benefits to the organization. This 

study aims to implement ITSM using the ITIL framework for 

government organizations so that the government can follow the 

steps in implementing the ITIL framework and can improve 

information technology services in order to better develop E-

Government to the public. The study was conducted using the 

method of field observation, literature study and review of 

applicable regulations in Indonesia, especially those related to E-

Government. The results of this study are in the form of points for 

implementing the ITIL framework to support the development of 

E-Government in the field of information technology services by 

government agencies in Indonesia. 

 

Keyword: ITSM; ITIL; E-Government  

 

I. INTRODUCTION 

Information Technology Service Management (ITSM) is 
managing the information technology in providing value to its 
users in the form of effective and efficient service [1]. Among the 
achievable aims in implementing ITSM is standardized 
information technology service adopted by organization to give 
good service to its users [2]. One of the best practices in ITSM is 
Information Technology and Infrastructure Library (ITIL) 
framework [3]. 

The management of information technology service is 
required by both business organization and non-profit oriented 
organization, one of which is the government [4]. The higher the 
complexity of service information technology in an organization, 
the higher the complexity of the problems that will be faced by 
information technology service providers. The challenge will 
also be even greater. The complex problems if not managed and 
optimized in a system will disrupt business processes that run in 

the organization. Rapid changes, if not managed, will interfere 
with the organization's business processes. One example that will 
affect workers in information technology services is working all 
the time solving the same problem occurs repeatedly without 
being documented. This time-consuming work will affect the 
availability of information technology services to customers. 
This can be reduced if large or small organizations implement 
information technology service management (ITSM) [5]. 

Nevertheless, the management of information technology 
service in accordance to ITSM standards is not a main focus yet 
in governmental sector in Indonesia. Whereas the main objective 
of information technology service management in line with 
ITSM is ensuring that information technology services executed 
by the government meets business needs and directly supports 
government activities actively [6]. 

Indonesian government has issued regulation related to E-
Government namely Peraturan Presiden Nomor 95 Tahun 2018 
(Presidential Decree No 95 year 2018) on Electronic Based 
Government System (SPBE). The regulation stipulates that the 
current government aims to actualize qualified and trustworthy 
public service. Electronic based government management needs 
to be implemented to intensify the cohesiveness as well the 
efficiency of electronic based government system [7]. The 
implementation of ITSM in electronic based government 
management should aid in making it real.  

To improve the electronic-based governance, especially in 
the field of information technology services, in this research 
discusses ITSM implementation using ITIL framework in 
governmental sector, in terms of information technology service 
operation to enable the government provide a more qualified 
information technology service in order to support E-government 
development in Indonesia. 

II. METHODS 

A qualitative approach is employed in this research by 
conducting field observation in a state high institution applying 
electronic based agency management system. Literary study of 
previous studies and investigation on several E-Government 
regulations are also carried out. The findings of this research are 
steps in ITSM implementation in terms of information 
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technology service operation administered by a government 
agency to support E-Government development in order to allow 
a more qualified public service. 

III. DISCUSSION 

A. Information Technology Service Management (ITSM) and 

Infrastructured Technology Information Library (ITIL) 

Service management is a set of certain capabilities possessed 
by organization to deliver value to users in a form of results 
facilitated by a system with adequate access utilizing available 
device. This capability focuses on not only service products but 
also on processes, methods, functions, roles, and activities of 
service provider to distribute service to users. Service 
management is more than a merely service providing. It is every 
service, process, and infrastructure component owning a cycle in 
which service management considers every step in the cycle from 
strategy, design, transition, operation and continuous 
improvement. Service management inputs are resources and 
capabilities of several service provider assets. The output of 
service management is valuable service to customers [1]. 
Philosophically, ITSM brings about user perspective into main 
contribution in company business process instead of the 
technology contribution itself. The employment of information 
technology and its management must be in harmony with the 
business objective of the organization [8]. 

An organization, in performing information technology 
service management, needs good practice adoption process in 
order to establish effective service management system. Good 
practice has shown that the guidelines have been employed and 
have yielded effective service management. It can come from 
many sources including generally utilized framework such as 
ITIL, CoBIT and CMMI as well as from reference standards like 
ISO/IEC 20000 and ISO 9000 and knowledge/experience of the 
doers within the organization [9].    

ITIL is a general framework that has become the best practice 
in information technology service management. This includes 
techniques, processes, methods, activities and reward considered 
as the most efficient and effective in finishing repeated 
procedures works in a large organization [8]. ITIL provides 
framework for information technology management, supplies 
forms of service delivery, and focuses on continuous 
measurement and betterment of information technology service 
quality both from provider and user sides. ITIL has successfully 
been adopted by various organization across the globe [1]. 

The advantages of adopting ITIL: 

a. escalating IT service users’ satisfaction [1], 
b. extending the availability of service and indirectly 

influencing profit and income [1], 
c. increasing organization resources management and 

utilization to save costs [1], 
d. reducing rework [10], 
e. minimizing work redundancy or errors [10], 
f. providing service to accommodate organization, 

provider and user needs [10], 
g. decreasing service incidents and downtime [10], 

h. supporting decision making process in higher level 
management in IT resources management [9], 

ITIL V3 is the latest version of ITIL comprising of 5 
processes. They range from initial definition and organization 
needs analysis in Service Strategy and Service Design and 
migrate into the environment of Service Transition and 
improvement in Service Operation and continuous betterment in 
Continual Service Improvement [1].  

This study focuses on one of the cycles namely Service 
Operation cycle. Service Operation of ITIL contains guidelines 
to achieve effectiveness and efficiency in service delivery and 
ensures that both provider and user get value in service 
management [11]. Featuring users’ perspective, information 
technology service management and operation will be the main 
focus of this study. This too is government’s target according to 
Peraturan Presiden No 95 year 2018 (Presidential Decree 95 year 
2018) in which the government aims to provide qualified and 
trustworthy public service [7]. 

Several business organizations have adopted ITIL into their 
organization process and they have proved that it reduces the 
operational costs, shortens the duration of information 
technology service delivery, educates the staff, and many more 
[12]. However, some adoption processes are also deemed 
unsuccessful due to the lack of leader commitment, staff 
education, and etc [13]. Adopting ITIL successfully depends on 
some aspects such as infrastructure, application, information, and 
human resources [6]. To government sector in Indonesia, 
financial resources plays a role too in securing information 
technology service management. 

B. E-Government Gap Development Analysis in Indonesia  

The development of e-Government in Indonesia began when 
President Instruction No 6 year 2001 on telematics, stating that 
government should utilize telematics technology to support good 
governance and accelerate democracy process, was issued [14]. 
In 2002, e-Government was simply carried out by opening a 
website by government. Information disclosure started to soar in 
2005, and some local government began to make use e-
Government in running their organization business. E-
government expand more rapidly owing to the push by 
Indonesian president, Joko Widodo, who orders the 
implementation of e-Government in 2017 to make efficient 
working hour for civil servants as well as to give faster and easier 
service to Indonesian people [15]. There are various services 
developed by each ministry and local government although they 
have not met their maximum capacity. E-Government 
implementation is constrained by several factors, such as the lack 
of competent human resources in information technology, the 
presence of sectoral ego, and disintegrated data among 
government agencies [16]–[18]. 

The researcher specifically analyzes the gap in the 
implementation of information technology service management 
in a state high institution in Indonesia. An “as is” condition is the 
state obtained from observation in this institution whose tasks 
and functions are planning, developing, implementing, and 
monitoring information system and technology. A “to be” 
condition is the ideal situation attained from literary study of 
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Service Operation of ITIL framework. These conditions can be 
seen in Table 1.  

TABLE 1. CURRENT CONDITION OF AGENCY AND IDEAL CONDITION 

No 
Current Condition 

(“as is”) 

Ideal Condition 

(“to be”) 

1. 

Request fulfillment time 

service/incidents completion 

time not yet on time. This is 

influenced by staff 

placements are not in 

accordance to each 

individual’s capability. 

IT service staff can meet 

customer needs. Staff 

placement according to 

ability is categorized by 

first-line staff, technical 

staff for higher level 

problems [9] 

2. 

Some problems and 

incidents that are not 

handled through helpdesk or 

personally consulted cannot 

be learned by all staff to 

train them to make simple 

repair, and therefore some 

problems recur.  

All the incidents are well 

documented in order to 

could be managed and 

optimized by the system 

if the problem recur at 

the future [11] 

3. 

Some applications are not 

integrated into one yet. 

They also belong to 

different owners although 

they are in one agency. 

Some divisions have their 

own special application 

without maximum 

supervision by IT service 

provider. 

All application are 

monitored in a control 

system [11] 

4. 

Staff have not had 

opportunity to give 

feedback to IT service 

provider related to its 

performance, thus customer 

satisfaction is unmeasured. 

 

Customer-centered 

business processes. 

Customer satisfaction 

have to be measured to 

assess the IT service well 

delivery [11] 

5. 

Incidents have not been well 

classified that leads to less 

maximum problem solving 

in line with SLA. 

Prioritizing has not reached 

the utmost. 

 

Responsive to the 

customer needs / 

incidents [19] 

6.  

Staff requesting service to 

IT division cannot check on 

their request status. Some 

argue against asking back 

and forth to IT service 

division. 

 

Customer can check the 

service request [1] 

 
From the elaboration of the conditions/problems faced by a 

high state institution in the field of information technology 

services (table 1), effective and efficient steps are needed based 
on the application of a framework with best practices, namely 
ITIL. The steps for implementing ITIL to improve information 
technology services can be seen in section C. 

C. The Implementation of ITIL Framework to support e-

Government in Indonesia 

In accordance to Presidential Decree No 95 year 2018 on 
Electronic Based Government System, the management wants to 
actualize several condition related to e-Government 
development, namely [7]: 

a. embodying a clean, effective, transparent and 
accountable governance as well as qualified and 
trustworthy public service which requires electronic 
based governance system 

b. expanding the unity and efficiency of electronic based 
governance system which call for national electronic 
based governance system and management. 

When information technology is well-utilized by developing 
e-Government, all process will be citizen-centered and this 
should give positive impact to public relation, inter-governments 
and business world [20]. As elaborated in ITIL guidelines, 
delivery value to users is the main objective of a service 
development [11]. To achieve ideal condition in government 
agencies, several steps are necessary in information technology 
service management: 

a. From the Table 1 point 1, according to research from 
Punyateera et all [9], high request service intensity need 
a lot of staff at the first-line level to request completion. 
But, the organization just need allocate the limited staff 
to the suit work (right man on the right job) and 
prioritizing the work to handle. According to ITIL 
Service Operation [11], the staff need training to 
improve the staff capability to meet the customer 
need/to handle information technology service.   

b. From the Table 1 point 2, according to ITIL Service 
Operation [11], all service requests/problems that have 
occurred should be traceable and documented in a 
system referred to in ITIL as a Known Error Database 
with the aim of efficiency and effectiveness in Incident 
Management, some recurring failures should be 
minimized so that delivery time and service request 
tickets are shortened. All system users understand more 
about the ongoing system.  

c. From the Table 1 point 3, according to ITIL [11], 
Making one service and another interminable to enable 
network status checking and in-line service status 
checking. It will not only ease information technology 
service officer, but also help user in checking at which 
step their complaint status is. Staff can handle incident 
or handle inactive service in a quick way. Managing 
users wisely so that some information access open all 
the time. This will affect information availability 
service for the users. Data availability is important to 
customer satisfaction.    
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d. From the Table 1 point 4, according to the ITIL [11] 
checking feedback before complaint ticket/service 
request is closed. It links to system evaluation or 
ongoing business processes. By conducting periodical 
evaluation, information technology service division can 
easily have a self-assessment to provide more qualified 
service to the users.  

e. From the Table 1 point 5, according to research from 
Marko Jannti et all [19] Identify and classify the 
incident can help department workflow effectively in 
order to IT service provider can meet the customer 
needs and delivery value to the customer. 

f. From the Table 1 point 6, according to the ITIL Service 
Operation [11] customer-orientation in the business 
process that adopts ITIL makes the customer need to be 
notified of the status in the current queue. This affects 
customer satisfaction, besides facilitating information 
technology service officers can also help customers to 
find out where the current status of the complaint so that 
it can always be informed of the status without having 
to do repeated checks to the department that handle the 
complaint.  

IV. CONCLUSION 

The result of the discussion shows that it is possible to 
manage information technology employing guidelines of ITIL 
framework in order to realize the hope of developing Electronic 
Based Governance System. This leads to more qualified service 
to the public. ITIL guidelines, which are the best practice, have 
been applied to achieve efficiency and effectivity in service 
providing. This can be adopted and adapted by Indonesian 
government. This research is also a part of a thesis under the 
theme developing service desk of information technology in a 
state high institution.  
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Abstract—Integrated Referral and Service System (IRS/SLRT) 
designed to resolve potential fragmentation and lack of 

coordination between national and local social protection 

programs. It also aims to update national poverty data more 

frequently and providing local government with tools to 

encourage better coordination of social protection programs 

implementation at the local level.  
As it cores system IRS built a comprehensive Management 

Information System (MIS) consisting of three main modules, i.e., 

mobile application (apps) module, web-based modules, and 

dashboards. The apps become the main tool for facilitator in 

village level to meet the poor and collect their administrative data 

update, social program participation data, and recording 

complaint of the program conduct.  
This paper describes the development of the mobile apps 

module and analyzes the challenges faced in the system 

development and implementation when authors involved in the 

development of the module. It is found that the challenges are not 

only on the technical/ICT aspect only but also in MIS project 

management, in the implementation environment as well as in the 

ICT4D policy aspect. 

 
Keywords—mobile application (apps); facilitator; project 

management; development challenges; implementation challenges 
 

I. INTRODUCTION  
The Government of Indonesia, under the leadership of 

Indonesian National Development Planning Agency (Bappenas) 

and the Ministry of Social Affairs, is creating a program, 

Integrated Referral and Service System (IRS/SLRT) with the aim 

of improving coordination and integration of social protection and 

anti-poverty initiatives at the local level. IRS proposes to address 

possible fragmentation and lack of coordination of national and 

local social protection and anti-poverty programs. It also aims to 

update poverty database infrequently and the regular way by 

providing local government with tools to encourage better 

coordination of programs 
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implementation at the local level and to make the programs 

more responsive and relevant to local needs.  
In the 2015-2019 National Medium-Term Development 

Plan (RPJMN), the Integrated Service and Referral System 

(SLRT) has been established as one of the targets in the Field of 

Poverty and Equalization [1]. This IRS implementation is 

expected to help achieve the goals of sustainable development. 

Referring to the RPJMN, IRS is part of 2016, 2017 and 2018 

Government Work Plans (RKP) which are the responsibility of 

the Ministry of Social Affairs in its implementation. The Ministry 

of Social Affairs in its Strategic Plan will develop IRS in at least 

150 districts by the end of 2019.  
IRS is one of an initiative by the Indonesian government in 

its effort in poverty reduction. IRS aims to help tidentify the 

needs of the poor & vulnerable and direct them to the most 

suitable national and local programs to meet their needs. IRS 

also facilitate implementer in identifying complaints of the 

poor and vulnerable, make a referral, and keep track of the 

complaints to ensure that the complaints were adequately 

addressed. It manifested in its four main functions :  
(1) Integration of information, data, and services; 

(2) Identification, referrals, and handling of complaints; 

(3) Identification of program participation and needs 

(4) Dynamic data updating by local government 

MIS in IRS is categorized as an ICT4D, Information and 

Communication for Development, initiative. ICT4D represent 

the usage of technology to help deliver on the international 

development agenda [2, pp 19]. 

 
II. RELATED WORKS 

 
There are currently some initiatives related to the updating of 

data for the poor in Indonesia in a national or regional scope [6-

9]. Three of them are IRS (Ministry of Social Affair/MOSA), 
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Independent Registration Mechanism (MPM, TNP2K), and 
Social Welfare Information System-New Generation (SIKS-
NG, MOSA). The similar independent data update also 
performs by national social protection programs such as PKH 
(Family Hope, Conditional Cash Transfer) and PBI (Social 
Health Insurance). Basically, all the system uses data UDB 
(Unified Database) [10, 11] and shared the same data of the 
poor and vulnerable (the lowest 40% poorest population). The 
expansion of the program that originally uses the same data 
but updated by different verification and validation using 
different systems makes the data not synchronized and have 
more and more discrepancies. 
 

When this paper written, the effort of unifying all the 
update in a more frequent and centralized way is still in 
coordination between MOSA, the of ministries that manage 
social protection programs (such as PIP by Ministry of 
Education and Culture and Ministry of Religious Affair, and 
National Health Insurance JKN by Ministry of Health), and 
TNP2K, the National Team for the Acceleration of Poverty 
Reduction under Indonesian Vice President Office who were 
managing UDB. The insufficient coordination in the 
validation and verification of this data left programs and local 
governments develop different initiatives to update the data. 
Local governments usually have regional local programs (in 
province, districts, until village levels) in implementing it they 
need the ability to manage the latest poor and vulnerable data. 
As the closest authority it is make sense that the local 
government should have this update capability. 
 

III. METHODOLOGY 
 

The paper described two things, the development and 

implementation of the MIS system for IRS, particularly apps part, 

and the analysis of the MIS challenges in the development and 

implementation of the system in IRS districts. This research 

activity is shown in Figure1.The analysis is based on the 

experience in developing and implementing information system 

in IRS, where one of its main components is apps. The analysis 

also considering feedback from users during around two years 

implementation of the system, until June 2018. 
 

The overview of the business process of IRS shown in 

Figure 2. A facilitator meets the village resident and performs 

their task by first checking their name in the village database  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. IRS’s Business Process  

 

 

that already installed in the tablet, associated with facilitator’s 

username. If their name exists, the facilitator will check if 

there is any update on the household and family data against 

variables in the apps (based on UDB Update questionnaire). If 

the name is not found, they will be interviewed for the 

eligibility (according to poor criteria) and the data will be 

recorded and proposed for program participation, along with 

the social protection programs that suitable with their needs 

and condition. If they already received programs, they can also 

record their concern or complaint on the quality of the 

programs they received. IRS system then will play the roles of 

addressing the complaints, locally and if it cannot be solved, 

referencing them to the respective programs (PKH, PIP, PIS, 

etc.) for follow up 
 

IRS uses UDB [10,11] data that also use by other national 

programs like KKS (Social Welfare Card) [9], PKH (Family 

Hope Program) [12], and KIS (Indonesia Healthy Card) [13, 

14]. The data in the system is based on UDB forms managed 

firstly by Indonesian Central Bureau of Statistics (BPS) and 

now managed by Indonesian Ministry of Social Affair who 

authorize the data update [15]. The stakeholders of IRS are 

MOSA and its local social affairs offices (dinas), National 

Secretary of IRS, Indonesian National Development Planning 

Agency, social protection programs management, and their 

respective ministry, and the contractor and funder.  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research Activity within IRS’s MIS Development and Figure 3. Mobile apps and MIS development methodology for IRS  
Implementation 
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IV. THE DEVELOPMENT OF MOBILE APPLICATION MODULE 

 

The development of the MIS itself system underwent two 

phases as shown in Figure 3. The first phase was development 

and implementation to 5 pilot areas and the second, 

improvement phase. When IRS started, the responsible person 

for MIS activity started developing system requirement based 

on the IRS program design. Together with developing a 

prototype on core functions, he designed and developed the 

system with the team. The system is implemented in 5 selected 

districts based on some socio-technical consideration by the 

ministry. After almost a year of pilot implementation and the 

program become more institutionalized in pilot areas, the 

system evaluated by new MIS team, to prepare for scaling to 

other 60 new districts. The improvement is more on technical 

side of the software where database and backend development 

are redesigned and refined. 
 

The IRS MIS system consist of three modules: (a) Android 

mobile application (apps) for Facilitators users at the village 

level; (b) Web-Based applications for Manager at the district 

Secretariat Office, Supervisor at sub-district level and Front-

Office, Back-office officer at Social Welfare Center (Puskesos) 

in village level; and (c) Dashboard module for all user level 

from village to national. The development of dashboard 

module described in other paper [5]. The overall MIS module 

is shown in Figure 4. 
 

The MIS users categorized in three types by region 

representing one data input level in village and two levels of 

review in subdistrict and districts. The users for these three 

levels called facilitator, supervisor, and manager respectively. 

In the implementation package from APBN (The Indonesian 

Budget), the number of users in each district are 50 

facilitators, 3 supervisors, 1 manager, and 1 person for front 

office, back office, and the office manager. Puskesos is only 

implemented in two selected villages in every districts and 

local government are encouraged to expand the Puskesos to all 

villages using province or districts APBD (Regional Budget). 
 
The apps were built to implement the main IRS objectives and 

entry and update data into the system: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. IRS’s MIS Module 

(1) Identification of change in administrative data of 

individual, family, and household of the poor;  
(2) Update of social protection program participation and 

identification of needs for both national or local social 

protection programs if they have not participated in the 

program; 

(3) Recording and addressing complaints on the quality 

aspect of the program for who participate in a program 
 

Initially, the system filled with household data from the 

Unified Database (UDB). Each tablet assigned to facilitator 

representing one or more villages in their areas. Based on the data 

in the tablet, each facilitator can verify and validate the 

administrative data of the household/family member, record the 

program participation, identify program needs, and record the 

complaints. They also become the front liner in helping the poor, 

to help them getting support from one single system, IRS. 
 

Considering the users skills, IRS mobile apps designed 

with the concern on ease of use, memory usage, battery 

consumption, GPS, and network connection. While gestures, 

sensors, and location data may be used in personal computers, 

they play a dominant role in many mobile applications [2]. 

The technical characteristics of these devices – including 

processing power, memory space, battery capabilities and the 

operating system – also play an important role. The specific 

demands and characteristics of selected target devices need to 

be carefully considered in apps development [3]. 

 

V. THE IMPLEMENTATION OF MOBILE APPLICATION MODULE 

 

Until June 2018, IRS has been implemented in 78 

districts in Indonesia, including districts that fully funded by 

regional government budget/APBD, and currently being 

expanded to 60 new districts. With minimum 50 users in each 

district, the users of the apps reaching at least 3900 users. Each 

IRS district secretariat has the freedom to add the tablet using 

their own budget, and this is encouraged because ideally each 

facilitator only serves maximum one village or, if possible, 

around 200 households within a reasonable distance. This 

means that one village, a dense village or a wide areas village 

can be supported by more than one facilitators. 
 

The menu structure describing the apps functions and the 

screenshot of the main page of the apps are shown in Figure 5 

and Figure 6 respectively. The apps have database of village 

population (Population Data menu) where user can add new 

household or family (F1), doing data verification and update 

the data (F2), Registration of Program Participation (F3) to be 

proposed to the Program Management, identification of 

Program Needs (F4), and Complaint recording (F5). 
 

Before each implementation, there is a Technical Assistance 

Training for each district that attended by all users. After a try-out 

period, user can started to work immediately. To support the 

smooth implementation, the National Secretariat builds a help 

desk team. A help desk application, whatsapp 
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group, email, and call support is provided to help user 

mastering the apps usage, where the team also collect 

feedback from the users. 

 

VI. ANALYSIS AND DISCUSSION 

 

6.1 Development Challenges 

 

As a core system in IRS initiatives that implemented 

in wide areas in Indonesia (5 pilot districts, 60 first batch 

districts, 18 some independent districts until June 2018), the 

developer team experience challenges in delivering product to 

support the dynamic implementation of the program. The tight 

deadline, short period of team building, the high turnover 

among development team member are some challenges faced 

by the team. The first apps version approach developed by 

previous team is one of the main challenge, as it later must be 

rebuilt (database, design, application, backend part) because of 

immature initial design of the system. It is understandable why 

this is happened as the system must work as soon as possible 

with limited human resources, so it may bypass some ideal 

requirement in developing a management information system. 
 

The difficulties from the system development aspect 

is managing the MIS team human resources. As a program 

with short period duration that choose internal application 

development option (instead of hiring IT Consultant), IRS 

must manage all related resources issues (selection, test, 

hiring, firing, etc.). The team also experiencing very dynamic 

situation where some turnover happened in a relatively short 

period of time. The team have to allocate sufficient time to 

travel to deliver training, perform help desk function to 

support application users, monitor the current implementation 

while has to do application development and maintenance at 

the same time. 
 

It is also not easy to ensure other unit and 

management in getting sufficient support in the delivering the 

system optimally. This is also proving the risk of inadequate  

communication between MIS teams with management and 

contractor. The system also requires interaction with various 

local systems in some districts, MIS from social protection 

programs, and with LAPOR! as the default complaint handling 

mechanism for some social protection programs 

(PIP/education, PIS and BPJS/health, Rastra/subsidized rice). 

The intense communication of policy level is required to 

support the technical team implement the integration between 

systems. 
 
6..2 Implementation Challenges 

 

After almost two years of implementation, there are 

still challenges in the implementation of programs. They can 

be categorized as technical-related, environment-related, and 

policy-related. Technical-related issues come from the 

technical aspect of the software. The environment-related 

come from infrastructure and geographical location in the 

implementation area. While system can be used in offline-

mode, it still need to be synchronized periodically to submit 

data to the main server in Jakarta. Some remote village in 

Indonesia still lack in but also, this is a generic cause of 

mobile implementation. ICT simply cannot function without 

two types of infrastructure: electricity, power infrastructure 

and telecommunication including wireless network [2, pp 43]. 
 

The maturity of the mobile apps or MIS in a whole was 

influenced by the dynamic natures of poor data updating 

ecosystem. The interaction with users from all districts also 

raise some local needs that sometimes need to be addressed 

promptly to gain their support in using the system. The 

existence of similar systems (with or without applications) 

also result in a confusion for the district users. They have to do 

double entry for different system, use one system only and 

ignores the rest, or needs of a intersystem integration,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 5. The apps menu and function 

Figure 6. Screenshot of Mobile apps Home Page 
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transferring data from/to IRS with other system. This technical 

requirement sometimes need long discussion and formal MOU 

between involving parties. 
 

The most complicated challenge is when it comes to 

policy aspect. This is also mentioned by [2, pp 76] that 

stressing the importance of dealing with ICT4D policy issues. 

IRS present when there was no single system integrating 

function of regular and more frequent poor household data 

updating. When IRS in the second year of operation, there are 

a system with similar main function, household data 

verification and validation, that come in place and target to the 

same households. This kind of problem is beyond technical 

scope and no matter the quality of the application cannot solve 

the confusion in the user level in districts. Considering the 

above challenges, the system is facing sustainability issues, as 

they must meet three things that make ICT4D project 

sustainable: capacity, utility, and embedding [2, pp 118] 

 

VII. CONCLUSION 

 

Mobile apps have been developed as part of management 

information system for IRS. The system is continuously 

implement and scaled reaching target for implementation in 150 

districts in 2019. Despite its potential as system that empower 

MOSA with the tools and mechanism to better outreach and serve 

the poor and vulnerable, IRS’s MIS also faces some challenges. 

The existence of similar systems is one main challenge to be 

sustain. Although there is an option to adopt IRS as one of the 

system for data verification and validation, together with other 

systems, this option is not easy to implement. Synergy between 

IRS and other related systems still be a continuous discussion 

between stakeholders. 
 

To maintain continuity in carrying out its functions, IRS 

must take strategic steps and closely coordinate with other 

stakeholders, especially between units in the ministry. The 

IRS must select a specific role among its basic functions while 

keep maintaining its superior position in reaching the poor and 

vulnerable. With current MIS and mobile apps capability, the 

potency to serve the poor better is still promising. On the other 

hand, no matter sophisticated the system and application, it 

will not effective without considering proper ICT4D policy in 

its implementation. 
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Abstract — Mobile learning is a platform that has emerged 

today for many people to learn via smartphones. With the 

prevalence of the use of smartphones in various institutions, 

it has become an attractive and immediate tool for inclusion 

in  teaching and learning programs. Here, in this study, we 

used one of the WhatsApp mobile communication 

applications to make one of the school programs with 

parents to improve understanding of child development in 

school. Objective: To determine parents' perceptions of 

learning through WhatsApp as an M-learning tool to 

understand the understanding of child development. 

Method: This research uses descriptive qualitative using 

survey method and only uses one variable. The instrument 

uses questionnaires designed in google form forms and 

entered into groups with requests for everyone to send their 

responses. Responses are filled in Google spreadsheets and 

then analyzed for a reported total percentage. The final 

open question is analyzed qualitatively. Results: Most 

parents like M-learning via WhatsApp. There is immediate 

acceptance for the implementation of the school program 

through the WhatsApp group. Conclusion: A positive 

attitude towards M-learning among medical students is very 

promising to change the E-learning paradigm to M- 

learning. With the rapid advancement of mobile technology 

and the availability of smartphones in everyone, we 

conclude that there is a large scope for this methodology 

that will be used to learn to improve understanding of child 

development. 

Keyword: Perceptions of parents, M-learning, WhatsApp. 

 

INTRODUCTION 

The development of information technology in 

recent years has developed at a very high speed, so that 

with this development has changed the paradigm of the 

community in finding and obtaining information, which is 

no longer limited to 

newspaper, audio visual and electronic information, but 

also other information sources that one of them through the 

Internet network. One field that gets a significant impact 

with the development of this technology is the field of 

education, where basically education is a process of 

communication and information from educators to students 

that contain educational information, which has educational 

elements as sources of information, media as a means of 

presenting ideas, ideas and educational material as well as 

students themselves, some parts of this element get a touch 

of information technology media, thus sparking the birth of 

the idea of e-learning [1]. 

E-learning is a platform that is used to help parents 

connect with teachers to find out information about their 

child's development at school. With the progress of the era 

that increasingly blanks humans to continue to be 

technologically literate so that e-learning media is replaced 

by m-learning. M-learning is an emerging methodology 

that follows all the principles of e- learning but with 

smaller electronic devices such as smartphones, tablets and 

others. M-learning attributes are spontaneous, personal, 

informal, contextual, portable, ubiquitous, ambient, non- 

intrusive or pervasive [2]. Social networking technology 

(SNT) includes a variety of web and cellular based 

applications that allow individuals to create, engage with, 

and share content in a digital environment through multi-

directional communication [3]. Based on statistical data, 

internet usage in the world with a total of internet users was 

recorded at 3,448 billion. total number of social users 

accessing via mobile is 2,549 billion. active users of key 

global social platforms based on the most recently 

published monthly active user accounts for each platform, 

in millions, whatsapp users are only 38%[4]. 

mailto:zutriparwines@gamail.com
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The term M-Learning or Mobile Learning refers to 

the use of handheld devices such as PDAs, cellphones, 

laptops and information technology devices that are 

widely used in teaching and learning, in this case focused 

on mobile devices (mobile phones) [5]. 

Parental involvement in academic activities affects 

the academic performance of primary school students [6]. 

The biggest relationship is found when the family has 

high academic expectations in children, and develops and 

maintains communication with children about school 

activities. So far there has been synergism between 

parents and schools in the form of: [7] 

• Invitation from schools such as report cards, school 

activities, and other official activities; 

• Parents voluntarily come to school to ask about their 

child's progress; 

• Information dissemination through leaflets containing 

appeals, motivation to study and extracurricular 

activities; 

• Forms of communication between students and parents 

through text messages to greet, monitor children, ask 

about the progress of learning, call parents and consult 

The use of mobile learning based on whatsapp 

applications has been used in education [8], secondary 

education (between teachers and students), and the 

general public (professionals with learning communities). 

However, it has not been used massively by schools to 

improve parents' understanding of children's 

development and matters related to school 

Whats aap is a free mass application that works 

across multiple platforms like iPhone and Android 

phones, and this application is widely used among 

undergraduate student to multi media messages like 

photos, video, adios along with simple text messeges [9]. 

WhatsApp, as a 'simple social network', even though it 

was originally used to send messages via telephone 

books, has recently become an important communication 

tool that helps people access information quickly, 

especially by creating groups [10]. 

METHODS 

This research is a qualitative descriptive study using 

survey methods and only uses one variable. Descriptive 

research is research conducted on independent variables, 

namely without making comparisons or connecting with 

other variables. This research is still a preliminary study 

to further 

examine the perceptions of parents about understanding 

their child's development through whatsAap. The 

instrument used used a questionnaire distributed among 

parents of students, with the number of parents 

participating in this study were 91 people consisting of 14, 

3% (male) 85.7% (female). In addition to tests, also use 

interviews with class teachers to obtain more accurate 

data collection. While the data analysis technique is done 

by checking the results of the questionnaire and analyzing 

the answers to interviews with the teacher. 

RESULT AND DISCUSSION 

Based on the answers of all participants who 

answered the questionnaire. All parents agree to like the 

m-learning program based on whats aap. They agree that 

the existence of this application will help them to know 

the development of their children and will get more 

information other than their children's activities at school. 

Parents agree to receive messages at each time 

point from the teacher, but they prefer to read the contents 

when they have free time. Parents also said that whats aap 

helps them when they are traveling and for those who are 

super busy with their work. 

Among 102 parents in 6 provinces who 

participated in this survey only 6% reported that they 

were not in the group whats their children's school app. 

All participating students liked the WhatsApp-based 

(100%) M-learning program. Fifty-six percent of them 

agreed to have joined the WhatsApp group that discussed 

their child's development. eighty- four point five percent 

(84.5%) of them agreed to study through whats app group. 

Seventy nine point eight percent (79.8%) of 

parents agree that learning about child development can 

be done in whats App group. Sixty-six point seven percent 

(66.7%) of them said that learning from whats app group 

at busy times could not be done. Ninety-one point seven 

percent (91.7%) of them said posting material from the 

group whats app would help improve their understanding 

of their child's development. 

Of the three alternatives (effective, less effective 

and ineffective) about their assessment of learning 

through whats app group, fifty-one point two percent 

(51.2%) of them said effective, forty- five point two 

percent (45.2% ) they said it was less effective, and three 

point 6 percent (3.6%) again said it was not effective. 
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According to them, the best time to post learning 

material in whats app group is at midnight, with a 

percentage of 61.9%, while during the day only 26.2% of 

those who agree and 11.9% of those who agree in the 

morning. 

The parents agreed to read the message at regular 

intervals with a percentage of 72.6%, while at the time 

each message came in only 19% and 8.3% liked the end 

of the discussion post.  They also agree that each of them 

will be connected with the speaker. With a percentage of 

82.1% who think that they will be connected with the 

speaker. Eighty-five point seven percent (85.7%) of 

parents said that learning from the group whats the 

school app can be one of the school programs with  

parents. Then eight six point nine percent (86.9%) of 

them said that there needed to be a discussion group 

whats the school app to improve their child's 

development. 

Survey we found that in accordance with the 

technological changes that have so peaked in our country, 

it gives us an understanding of the hope that parents are 

very busy with their activities it needs to be felt for M-

Learning as a  communication method especially the use 

of whats school app groups as a means for parents to be 

able to know their child's development. 

This research is an eye-opener for us to 

understand that parents' activities cannot be avoided, 

while an understanding of their child's development must 

be monitored so that it needs a method and a medium to 

facilitate it all so that it can happen well. So we hereby 

recommend that the use and utilization of the group 

whats the school app is used as a place to get it all. 

We believe the existence of E-learning through 

mobile, M-learning has been around since the 

introduction of the internet on mobile, with the time we 

expect M-learning to be adapted by students and 

educational institutions in the near future. Administrative 

support and training of facilitators will help to promote 

this methodology easily in any school. 

We also believe that education in the future may 

depend on the discovery of technology and also with 

young intelligent generations who can adapt to this 

technology will surely provide their best services to the 

community. Although M- learning cannot replace 

conventional learning but it can certainly be a 

complement to parents to learn anything, anytime and 

anywhere. 

Image1: The survey result 

 

 

CONCLUSION 

 
The results of this study conclude that parents agree 

that M-learning is a new and comfortable way of learning. 

They also want to have this method as part of their 

pragram. Their positive attitude to wards M-learning give 

us assurance that it will become part of the school 

program in the near future. 
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Abstract—Simple Additive Weighting (SAW) method is a method 

that can be applied in the process of selecting candidates for vice 

presidential candidates for the period 2019-2024. Determining 

the criteria, weight, and the alternative of each person is different 

- this makes the decision very difficult to do, requires a lot of 

choice, time and cost. The purpose of the research conducted is to 

provide a choice of solutions or considerations in selecting a vice 

presidential candidate in determining the best deputy leader in 

accordance with the needs and desires of the community. 

Accuracy in the provisions of the criteria for selecting a vice 

presidential candidate is necessary because some of the 

candidates who run for vice president are not well known to the 

public, and some do not meet the requirements of the criteria to 

become a vice presidential candidate. For the registration of 

presidential candidates in the KPU, it is still on 4-10 August 2018, 

but it is estimated that the strongest candidates are Joko Widodo 

and Prabowo Subianto, therefore here we will predict who can be 

the vice presidential candidate from Joko Widodo and Prabowo 

Subianto camp by using the SAW method, it is useful to know the 

weight of each criterion as the parameters of the vice presidential 

candidate. 

Keywords-decision support system; simple additive weighting; 

vice presidential candidates. 

I.  INTRODUCTION 

The concept of a computer-based decision support system 
is currently growing very rapidly. Many methods are used to 
assist in the decision making process. Decision making is 
carried out with a systematic approach to the problem through 
the process of collecting data into information and coupled 
with factors that need to be considered in decision making. 

The political system is a principle and mechanism that 
forms an interconnected unity to regulate government and 
maintain power by regulating the relationship between 
individuals or groups with state relations [1]. Besides that 

politics can also be interpreted as an effort taken by citizens to 
realize the common good. 

Decision Support System is one part of an information 
system that is useful to improve the effectiveness of decision 
making [2]. Decision support systems can be used as a 
consideration in certain decisions or policies, a flexible model 
that allows individuals or groups to form ideas and limit 
problems by making their own assumptions and producing 
desired solutions. But there are still those who use decision 
support systems manually so that they are not effective and 
unable to anticipate assessment subjectivity [3]. 

The SAW method (Simple Additive Weighting) is one 
method that can be used in the completion of DSS because the 
basic concept of the SAW system is to find the weighted sum 
of the performance ratings in each alternative of all attributes 
[4]. In making a decision when choosing a suitable candidate to 
become a vice presidential candidate, this requires a level of 
accuracy or high accuracy. Because in the process of drawing 
conclusions when the election of a vice presidential candidate 
will bring the fate of many people. So that with this system the 
level of accuracy in the analysis process of each vice 
presidential candidate can be done carefully. 

The SAW method was chosen because this method 
determines the weight value for each attribute, then proceed 
with the ranking process that will select the best alternative 
from a number of alternatives, in this case, the alternative in 
question is the registered vice presidential candidates [5]. With 
the ranking method, it is expected that the assessment will be 
more appropriate because it is based on the criteria and weight 
values that have been determined so that it will get more 
accurate results so that the weight of each criterion of the vice-
presidential candidates will determine the final result or output 
of this system. 
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Figure 1.  Flow of Prediction Process for Vice President Candidates.  

 

II. LITERATURE REVIEW 

The SAW method is widely used for selecting individuals 
from a group. Therefore, the selection of qualified individuals 
is a key success factor for solving a problem [6]. Some of 
them are applied to the selection of SMEs [7], the selection of 
candidates for division heads [8], the selection of outstanding 
teachers [9], the governor election [10], the selection of 
scholarship recipients [11], the singer selection process [12], 
or the project manager [13].  

The SAW method can also be applied to determine the 
health level of urban forests [14]. The SAW method can 
automatically determine the weight coefficient and produce an 
objective evaluation [15]. The study was also carried out by 
exploring heavy adaptations with weights for each conflict 
rather than for each constraint or variable [16].  

 

III. METHODOLOGY 

In this study, we developed a vice presidential candidates 
selection by using Simple Additive Weighting. The first 
process carried out is data collection, data from what criteria 
are needed to be able to become a vice presidential candidate. 
The data search process is carried out by surveying several 
places to make it more valid. Then the data that has been 
obtained is processed into table matrix data. The matrix table 
which contains the value of the criteria each determines the 
value of benefits and costs which will be used to determine the 
value of the normalization table. This normalization value will 
be processed with the SAW algorithm. 

The Simple Additive Weight (SAW) method is often also 
known as the weighted addition method. The basic concept of 
the SAW method is to find the weighted sum of performance 
ratings on each alternative on all attributes. Simple Additive 
Weight method requires the decision matrix normalization 
process (X) to a scale that can be compared with all available 
alternative ratings. The formula for normalization is as follows: 
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where: 
ijr  = Normalized performance rating 

ijxmax  = Maximum value of each row and column  

ij
xmin  = Minimum value of each row and column  

ijx  = Rows and columns of the matrix 

with ijr  is the normalized performance rating of the Ai 

alternative to the jC  attribute; i = 1,2, ..., m and j = 1,2, ..., n. 

Preference values for each alternative (Vi) are given as: 
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where: iV  = The final value of the alternative 

jw  = Weight  

ijr  = Normalization of the matrix 

A greater value of 𝑣𝑖 indicates that the alternative Ai is more 

selected. To be able to solve this problem, the criteria for 

decision making are determined.  
The criteria used are as follows: 

C1 = High Nationalism 

C2 = Religious person 

C3 = High Capability 

C4 = High Integrity 

C5 = Good Interpersonal Ability 

The process of searching data from the criteria needed to 
determine the vice presidential candidate is done by creating an 
online questionnaire form using Google docs media. The 
questionnaire form was distributed through WhatsApp 
applications so that it was expected that many parties could fill 
out the questionnaire and could also be known to the anime or 
public interest in determining the vice presidential candidate 
for the 2019-2024 period. From the questionnaires that have 
been conducted, there are 8 respondents who have filled out the 
questionnaire. The results of the questionnaire from each 
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candidate for vice president namely Joko Widodo can be seen in Fig. 2 and Prabowo Subianto can be seen in Fig. 3. 

TABLE I.  THE WEIGHT OF EACH CRITERION 

Criteria Weight 

C1 5 

C2 4 

C3 3 

C4 3 

C5 2 

TABLE II.  BENEFIT AND COST 

Benefit 

Criteria 

Cost 

Criteria 

C1 C5 

C2  

C3  

C4  

TABLE III.  MATCH RATING 

Suitability Rating of  Joko Widodo’s Vice President Candidate 

Vice President 
Criteria 

C1 C1 C3 C4 C5 

Romahurmuziy 8 4 3 6 4 

Muhaimin Iskandar 4 8 3 7 5 

Muhammad Zainul Majdi 8 5 8 3 5 

Airlangga Hartarto 4 8 3 4 6 

Mahfud MD 8 4 5 5 5 

 

To begin the calculation of Joko Widodo’s Vice 
Presidential Candidate with the SAW method, the first step that 
must be taken is to determine the criteria and weight of each. 
The suitability rating of each alternative in each criterion is 
assessed by 2 to 5 in Table III, namely: 

5 = Have High Nationalism 

4 = Religious person 

3 = High Capability 

3 = High Integrity 

2 = Good Interpersonal Ability 

TABLE IV.  MATRIX TABLE 

Matrix Table 

 1 2 3 4 5 

1 8 4 3 6 4 

2 4 8 3 7 5 

3 8 5 8 3 5 

4 4 8 3 4 6 

5 8 4 5 5 5 

TABLE V.  NORMALIZATION MAXIMUM VALUE 

Normalization Value 

 Max Value Result 

 

 Max Value Result 

R11 8 5 1,6 R21 4 5 0,8 

R12 4 5 0,8 R22 8 5 1,6 

R13 8 5 1,6 R23 5 5 1 

R14 4 5 0,8 R24 8 5 1,6 

R15 8 5 1,6 R25 4 5 0,8 

   

 Max Value Result   Max Value Result 

R31 3 5 0,6  R41 6 5 1,2 

R32 3 5 0,6  R42 7 5 1,4 

R33 8 5 1,6  R43 3 5 0,6 

R34 3 5 0,6  R44 4 5 0,8 

R35 5 5 1  R45 5 5 1 

 

TABLE VI.  NORMALIZATION MINIMUM VALUE 

Normalization Value 

 Min Value Result 

R51 4 2 2 

R52 5 2 2,5 

R53 5 2 2,5 

R54 6 2 3 

R55 5 2 2,5 

 

The weight value is the value of each criterion. 
Determination of the value of weight depends on the conditions 
that have been determined to register as a vice presidential 
candidate. Of all the existing criteria, which criteria must be 
determined as part of the benefits, as well as the costs. Criteria 
1 to criterion 4 is assumed to be a criterion of benefits, and 
criterion 5 is assumed as a criterion of costs. 

Then the process of entering each value and criterion into a 
table is obtained so that the matrix table is found in Table IV. 
The process of finding a normalized matrix is done by 
normalizing the matrix X based on equation (1). Then the 
values of normalization of benefits become: 

r1,1 = 8 / max{5;5;5;5;5} = 8 / 5 = 1.6  

r1,2 = 4 / max{5;5;5;5;5} = 4 / 5 = 0.8  

r1,3 = 8 / max{5;5;5;5;5} = 8 / 5 = 1.6  

r1,4 = 4 / max{5;5;5;5;5} = 8 / 5 = 0.8  

r1,5 = 8 / max{5;5;5;5;5} = 4 / 5 = 1.6 
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The process of calculating normalization of values is 
applied to all criteria, whether the criteria of benefit (profit) or 
cost (cost). The difference is from the minimum value and 
maximum value. The divider value from the maximum value is 
5 because the highest weight is 5. While the divider for the 
minimum value is 2. So, the normalized factor matrix is : 

RIJ  =

[
 
 
 
 
1.6 0.8 0.6 1.2 2
0.8 1.6 0.6 1.4 2,5
1.6 1 1.6 0.6 2.5
0.8 1.6 0.6 0.8 3
1.6 0.8 1 1 2.5]

 
 
 
 

 

TABLE VII.  MINIMUM AND MAXIMUM VALUE MATRIX 

Normalization Factor of The Value that has been Obtained 

1,6 0,8 0,6 1,2 2 

0,8 1,6 0,6 1,4 2,5 

1,6 1 1,6 0,6 2,5 

0,8 1,6 0,6 0,8 3 

1,6 0,8 1 1 2,5 

 

The value that has been obtained from the normalization 
process is entered into the table so that it can be easier for the 
next process. At this stage is the final stage where all 
normalization values are obtained by the weighting of each 
criterion.  

TABLE VIII.  FINAL SCORE 

Final score 

V1 20,6 

V2 21,4 

V3 23,6 

V4 20,6 

V5 22,2 

 

The output of the Simple Additive Weight method is an 
alternative decision ranking. For ranking values, equation (2) is 
used. 

𝑣1 = (1,6*5) + (0,8*4) + (0,6*3) + (1,2*3) + (2*2) = 20,6  

𝑣2 = (0,8*5) + (1,6*4) + (0,6*3) + (1,4*3) + (2,5*2) = 21,4 

𝑣3 = (1,6*5) + (1*4) + (1,6*3) + (0,6*3) + (2,5*2) = 23,6 

𝑣4 = (0,8*5) + (1,6*4) + (0,6*3) + (0,8*3) + (3*2) = 20,6 

𝑣5 = (1,6*5) + (0,8*4) + (1*3) + (1*3) + (2,5*2) = 22,2 

So that the biggest value is V3, Muhammad Zainul Majdi 
gets the most polls to become Candidate for Vice President 
Joko Widodo. 

Whereas to begin the calculation of candidate Prabowo 
Subianto with the SAW method, the first step that must be 
taken is to determine the criteria and each of weight.  

The suitability rating of each alternative in each criterion is 
assessed by 2 to 5, namely: 

5 = Have High Nationalism 

4 = Religious person 

3 = High Capability 

3 = High Integrity 

2 = Good Interpersonal Ability 

Then, determine the suitability rating. The weight value is 
the value of each criterion. Determination of the value of 
weight depends on the conditions that have been determined to 
register as a vice presidential candidate. Of all the existing 
criteria, which criteria must be determined as part of the 
benefits, as well as the costs. Criteria 1 to criterion 4 is 
assumed to be a criterion of benefits, and criterion 5 is 
assumed as a criterion of costs. 

TABLE IX.  MATCH RATING 

Suitability Rating of Prabowo Subianto's Vice President Candidate 

Vice President Candidate 
Criteria 

C1 C2 C3 C4 C5 

Zulkifli hasan 8 5 6 4 5 

Ahmad Heryawan 4 8 5 7 5 

Salim Segaf Al Jufri 8 5 5 5 6 

Agus Hari Murti Yudhoyono 4 8 3 4 6 

Anies Rasyid Baswedan 4 7 6 6 5 

TABLE X.  MATRIX TABLE 

Matrix Table 

 1 2 3 4 5 

1 8 5 6 4 5 

2 4 8 5 7 5 

3 8 5 5 5 6 

4 4 8 3 4 6 

5 4 7 6 6 5 

TABLE XI.  NORMALIZATION MAXIMUM VALUE 

Normalization Value 

 Max Value Result 

 

 Max Value Result 

R11 8 5 1,6 R21 5 5 1 

R12 4 5 0,8 R22 8 5 1,6 

R13 8 5 1,6 R23 5 5 1 

R14 4 5 0,8 R24 8 5 1,6 

R15 4 5 0,8 R25 7 5 1,4 

   

 Max Value Result   Max Value Result 
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R31 6 5 1,2  R41 4 5 0,8 

R32 5 5 1  R42 7 5 1,4 

R33 5 5 1  R43 5 5 1 

R34 3 5 0,6  R44 4 5 0,8 

R35 6 5 1,2  R45 6 5 1,2 

 

TABLE XII.  NORMALIZATION MINIMUM VALUE 

Normalization Value 

 Min Value Result 

R51 5 2 2,5 

R52 5 2 2,5 

R53 2 2 3 

R54 2 2 3 

R55 1 2 2,5 

 
 

The value of normalization of benefits is: 

r1,1 = 8 / max{5;5;5;5;5} = 8 / 5 = 1.6  

r1,2 = 4 / max{5;5;5;5;5} = 4 / 5 = 0.8  

r1,3 = 8 / max{5;5;5;5;5} = 8 / 5 = 1.6  

r1,4 = 4 / max{5;5;5;5;5} = 4 / 5 = 0.8  

r1,5 = 4 / max{5;5;5;5;5} = 4 / 5 = 0.8 

Normalized factor matrix: 

rij  =

[
 
 
 
 
1.6 1 1.2 0.8 2.5
0.8 1.6 1 1.4 2,5
1.6 1 1 1 3
0.8 1.6 0.6 0.8 3
0.8 1.4 1.2 1.2 2.5]

 
 
 
 

 

 

 

 

TABLE XIII.  MINIMUM AND MAXIMUM VALUE MATRIX 

Normalization Factor of The Value that has been Obtained 

1,6 1 1,2 0,8 2,5 

0,8 1,6 1 1,4 2,5 

1,6 1 1 1 3 

0,8 1,6 0,6 0,8 3 

0,8 1,4 1,2 1,2 2,5 

 

TABLE XIV.  FINAL SCORE 

Final score 

V1 23 

V2 22,6 

V3 24 

V4 20,6 

V5 21,8 

 
For ranking values, equation 2 is used, so the results are 

obtained. 

𝑣1 = (1,6*5) + (1*4) + (1,2*3) + (0,8*3) + (2,5*2) = 23  

𝑣2 = (0,8*5) + (1,6*4) + (1*3) + (1,4*3) + (2,5*2) = 22,6 

𝑣3 = (1,6*5) + (1*4) + (1*3) + (1*3) + (3*2) = 24 

𝑣4 = (0,8*5) + (1,6*4) + (0,6*3) + (0,8*3) + (3*2) = 20,6 

𝑣5 = (0,8*5) + (1,4*4) + (1,2*3) + (1,2*3) + (2,5*2) = 21,8 

So that the biggest value is V3, Salim Segaf Al Jufri gets 
the most polls to become Candidate for Vice President 
Prabowo Subianto. 

TABLE XV.  CALCULATION OF THE DETERMINATION OF JOKO WIDODO'S VICE PRESIDENTIAL CANDIDATE 2019-2024 PERIOD 

Calculation of The Determination of Joko Widodo's Vice Presidential Candidate 2019-2024 Period 

Cost Benefit Cost Benefit Benefit Benefit Benefit Total 

Importance 2 3 3 4 5 17 

Alternative/Criteria Interpersonal Skills High Integrity High Capability A Religious Person High Nationalism  

Romahurmuziy 4 6 3 4 8  

Muhaimin Iskandar 5 7 3 8 4  

Muhammad Zainul 

Majdi 
5 3 8 5 8  

Airlangga Hartarto 6 4 3 8 4  

Mahfud MD 5 5 5 4 8  

Divider 6 7 8 8 8  

Normalization 0.666666667 0.857142857 0.375 0.5 8  

 0.833333333 1 0.375 1 1  
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 0.833333333 0.428571429 1 0.625 0.5  

 1 0.571428571 0.375 1 1  

 0.833333333 0.714285714 0.625 0.5 0.5  

 

Figure 2.  Joko Widodo Response Graph.  

 

Figure 3.  Prabowo Subianto Response Graph.  

 

TABLE XVI.  CALCULATION OF THE DETERMINATION OF PRABOWO SUBIANTO'S VICE PRESIDENTIAL CANDIDATE 2019-2024 PERIOD 

Calculation of The Determination of Prabowo Subianto's Vice Presidential Candidate 2019-2024 Period 

Cost Benefit Cost Benefit Benefit Benefit Benefit Total 

Importance 2 3 3 4 5 17 

Alternative/Criteria Interpersonal Skills High Integrity High Capability A Religious Person High Nationalism  

Zulkifli Hasan 5 4 6 5 8  

Ahmad Heryawan 5 7 5 8 4  

Salim Segaf Al Jufri 6 5 5 5 8  

Agus Hari Murti 
Yudhoyono 

6 4 3 8 4  

Anies Rasyid Baswedan 5 6 6 7 4  

Divider 5 7 6 8 8  

Normalization 0.833333333 0.571428571 1 0.625 1  

 0.833333333 1 0.833333333 1 0.5  
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 1 0.714285714 0.833333333 0.625 1  

 1 0.571428571 0.5 1 0.5  

 0.833333333 0.857142857 1 0.875 0.5  

IV. RESULT AND DISCUSSION 

The results of this study are a decision support system 
using Microsoft Excel which can help simplify the process of 
predicting the selection of vice presidential candidates. 
Besides this decision support system uses the SAW method 
which is used to provide an alternative ranking of the results 
of the vice presidential election results from the process of 
calculating the value of several vice presidential candidate 
selection criteria. including high nationalism. religious 
personalities. high capability. high integrity. and interpersonal 
skills. The experiments using Microsoft Excel is used to test 
the criteria that are made. In this test, the correctness of the 
tested calculations is seen from the output given for the 
existing criteria. For testing accuracy. the results of the 
ranking of the decision support system with the SAW method 
are compared with the results of the ranking obtained from 
calculations using Microsoft Excel shown in Table XV and 
Table XVI. 

V. CONCLUSION 

Decision support system built with the Simple Additive 
Weight method is successfully implemented in the system to 
find out who the vice presidential candidate can accompany 
Joko Widodo and Prabowo Subianto. As well as to be able to 
know the anime or public enthusiasm towards the Presidential 
Election process for 2019-2024 Period. From the results of the 
tests conducted based on the results of a questionnaire with 
eight respondents. Vice presidential candidate Joko Widodo 
found that Muhammad Zainul Majdi with the highest 
percentage of 23.6%. While for vice-presidential candidate 
Prabowo Subianto namely Salim Segaf Al Jufri with a 
percentage of 24%. The test results are carried out by manual 
calculation. the level of accuracy of the system is 100%. Thus 
the system can produce the right decision. 
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Abstract—The rise of online-based applications makes 

people vying to do business online. One of them is busy 

discussed is about motorcycle taxis online. Some online 

motorcycle taxi companies compete to attract customers, 

especially young customers such as students. The density of 

student activity and mobility causes them to need easy 

transportation to get at affordable prices. The existence of 

an online motorcycle taxi is really helpful to them. But from 

some ojek online, Go-Jek is one that is often used by 

students. Where Go-Jek itself already has an application 

with mobile computing base so that it can be easily accessed 

anywhere and by anyone who has a smartphone. In this 

research, I conducted research on the user experience of Go-

Jek application, especially among students. By conducting a 

survey of some students in Java island, it can be seen how 

the user experience for how the operation of this application 

and how the services provided. So it can be concluded things 

that cause students are more likely to use Go-Jek compared 

with another online motorcycle taxi. 

Keywords—Taxi Online, Ojek Online, User experience, Go-

Jek, App of Student 

I. INTRODUCTION  

The increasingly modern life with the density of 
activity makes the mobility of everyone. So that an 
efficient means of transportation such as motorcycle taxi 
is needed [1]. As we know with the online system, for 
transportation problems need not worry anymore. Because 
now an online motorcycle taxi has been available. The 
emergence of an online motorcycle taxi had sparked some 
conflicts, as it was considered to be disrupting other 
conventional transport providers. However, due to the 
ease of access and price that is considered more 
affordable than conventional transportation providers, 

ojek online is very popular in the community, especially for 
students or students. As is known, that students, especially 
students have many activities ranging from formal activities 
of the institutions they study to the affairs of the 
organizations they follow.  It's just that not all students have 
private vehicles. That's what causes them to finally choose to 
use ojek online. 

Since the first appearance of an online motorcycle taxi, 
several companies are offering similar services. Because it is 
considered a lucrative business, some companies carry the 
same services that arise competition between online ojek 
service providers [2]. With some company names, Go-Jek is 
one of the online motorcycle taxi company that is often used 
by students. Equipped with mobile-based computing 
applications, Go-jek is the first company to launch an online 
motorcycle service. Mobile computing itself is a collection 
of hardware, data and application software capable of 
moving places [3]. Therefore in this study will be discussed 
about the user experience or user experience of mobile 
computing applications or being discussed here is the 
application Go-Jek to know the user satisfaction of this 
application. User experience itself is an experience or feeling 
of someone who has used a particular product or system [4]. 

With this research, customers who have never used ojek 
online, especially Go-Jek can know the quality of Go-Jek 
itself. So it can be known whether Go-Jek is a good 
recommendation or not, especially for the students. Because 
with the results of this user experience will affect the image of 
a company's products [5]. Where is the product here is Go-Jek 
application. 
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Fig.1. Research  process 

 

II. RELATED WORKS 

A. User Experience (UX)  

In a system or product, there are three elements of User 
Interface (UI), User Experience (UX), and Usability. All three 
may look alike just in a very different sense. User Interface is 
face to face or a view of the system or product. When we look 
at a product and find it interesting, it is a user interface [6]. As 
for Usability is a form of evaluation to find out how easy the 
UI to use [7]. Then the last is the user experience is the 
satisfaction or pleasure of the user after using a certain 
product. Another definition, User experience (UX) is a 
perceived user and their response to a product, service, and 
system. Of those three things are UX is one way to be able 
what is perceived by the user. 

With the UX of convenience and one's satisfaction can be 
judged by the principle of the user or customer in power to 
determine their own level of contentment [8]. This value will 
help the company to evaluate their products and develop them 
for the better. Because with UX, the company will know the 
needs of customers dynamically. So they can know the flaws 
and advantages of their products, services, or systems [9] [10]. 
There are several kinds of methods in evaluating UX, namely: 

• Field Study: Field studies are conducted in a 
naturalistic setting, the context of real use. Field 
research can be done in the short term (eg researcher 
overshadowing participants for an hour) or long-term 
(eg participants use the system in their life for 2 
weeks). 

• Laboratory Studies: Laboratory studies are 
conducted at a fixed location, usually at the research 
site, in contrast to the original usage context. 
Examples include lab usability, meeting rooms, quiet 
rooms designed for controlled experiments, or 
simulators. 

• Online Study: The online study is done via the internet. 
Participants can be anonymous people from all over the 
world, or just by invitation. While it is possible to run many 
different types of user studies online, this list includes things 
that are relatively easy to do online. 

• Questioner: Questionnaires or scales can be used in 

different types of UX studies. In our collection, we 
have questionnaires and scales that cover aspects of 
experience 

B. Go-Jek 

Ojek is a service provider engaged in the field of 
transportation in the form of motorcycles. While ojek online 
is a motorcycle business that runs online. One of them is Go-
Jek. Go-Jek is an online motorcycle company created by 
Nadiem Makarim and Michaelangelo Moran. Beginning with 
the aim of reducing the number of unemployed in Indonesia, 
now Go-Jek is now growing rapidly and adding to the variety 
of services provided [11]. Starting from Go-Food, Go-Send, 
to Go-tix is provided by the Go-Jek app where the base in the 
service is an ojek (delivery). But the two most preferred 
products of customers are Go-Ride (ojek) and Go-Food 
(delivery of food) due to the price that is considered 
affordable [12]. Supported with mobile computing-based 
applications, applications that can be used portable [13], 
allowing customers to access Go-Jek anytime and anywhere 
with their smartphones. At the beginning of the emergence of 
Go-Jek had caused a conflict with a conventional motorcycle 
taxi [14]. That's because conventional motorcycle taxi drivers 
are more interested in Go-Jek. 

C. Students Relationship with Ojek Online 

The student is a registered student at a college [15]. 
Where the learning activities undertaken by students more 
have the highest level as a student. In addition to being 
preoccupied with formal activities, students also have 
additional activities for those who follow the organization 
[16]. Of course, not all the activities they do are in the same 
place. Sometimes activities that they do will move places. So 
the students definitely need a means of transportation. It's just 
that not all students have personal transportation. So they 
need a common transportation tool. However, public 
transportation is considered inefficient because it takes time 
to wait for other passengers or even the transportation 
equipment does not pass the expected destination. with such 
busy activities required efficient and practical transportation 
available but at a low price [17]. Therefore, students have 
more interest in the existence of motorcycle taxis online. 
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Fig.2.Percentage of respondent age 

III. RESEARCH PROCESS  

 The research method used in this research is a survey 
which is a quantitative research approach. Where the number 
of respondents is 91 students. Data collection techniques are 
done by doing data collection through the spread of an online 
questionnaire that is google form. The distribution of 
questionnaires was done randomly on several campuses in 
Java Island through social media (line and WhatsApp). The 
data retrieval process lasts for a week and produces some 
data. Fig.1. is research process for user experience 
measurement on Go-Jek mobile app of students. The data is 
finally processed and analyzed to determine the value of 
customer satisfaction. Thus it can be known the user 
experience for Go-Jek applications. 

 

IV. RESULTS AND DISCUSSION 

Based on the research that has been done, generated 
some data as follows: 

A. Characteristics of  respondents based on age 

Age of respondents affects the application as in Fig.2. 
From the survey results seen that the respondent 
application of the biggest gojek at age 19 years. Because 
respondents in these ages are accustomed to using an app 
device. In addition, 19-year-old respondents are categories 
of students seeking cheap and fast transportation. While 
respondents aged 25 years fewer interested in G0-Jek 
service. They prefer online taxi service. Because at the age 
of over 25 years most are already working and choose a 
fast and convenient transportation 

B. Respondents Response Regarding Use of Go-Jek 

Application 

Fig.3 as a result of the easy-to-use survey of Go-Jek 

applications. The main thing for mobile computing 
applications is the ease of using it. A complicated 
application if the operation is easy it will make people 
interested to use it. If it is too difficult, then people will 
assume the application is not interesting. 

C. Respondents Response Regarding Services Provided 

Driver Go-Jek 

More than half of respondents thought that the Go-Jek 
driver searching process itself did not take a long time. So 
it can be seen that Go-Jek is one effective online transport. 
Even thus, there are also who feel that the search takes 
longer. This is because the location of the pickup which is 
a remote place or on the day of booking a driver is a big 
day. This result is seen in Fig. 4 about respondents 
response regarding Go-Jek driver search process. 

For services provided by the driver was deemed quite  

good as in Fig.5. Over 70% think well even more than 
24% categorize very well. For users who feel the service 
is not good is because they have experienced the 
rejection of the driver when knowing that the pickpocket 
is a terminal or station. Rejection is certainly not without 
reason. Because some public transportation places ban 
online transport in their area. 

D. Respondents Response Regarding Rates of Go-Jek 

More than half of respondents on Fig.6 thought that the 
Go-Jek driver searching process itself did not take a long 
time. So it can be seen that Go-Jek is one effective online 
transport. Even so, there are also who feel that the search 
takes longer. This is because the location of the pickup 
which is a remote place or on the day of booking a driver 
is a big day. 
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Fig.3. Level of Convenience in Operating Go-Jek 

Applications 

 

Fig. 4. Office of Respondents Comparing Go-Jek Drivers 

 

 

Fig.5. Respondents' Response Regarding the Service 

Provided by Driver Go-Jek 

 

Fig. 6. Respondents Response Regarding Go-Jek Rates 

For services provided by the driver was deemed quite 
good. Over 70% think well even more than 24% 
categorize very well. For users who feel the service is not 
good is because they have experienced the rejection of 
the driver when knowing that the pickpocket is a terminal 
or station. Rejection is certainly not without reason. 
Because some public transportation places ban online 
transport in their area. 

From the results obtained, most of the respondents gave a 
positive response when using Go-Jek applications. In 
addition to the ease of use and manufacture of the 
application, the services provided were considered good. 
Especially the most important for students is the tariff 
charged by this application is quite cheap and affordable. 
Also in the efficiency of time, in the process of finding the 
driver does not require a long time. Although some 
experience in waiting time takes more time, it is not 
caused by the Go-Jek company itself. Instead, it happens 
because of a condition that causes less efficient pickup 
time. 

V. CONCLUSION AND FURTHER WORKS 

  
From the results of research that have been done, it can be 

concluded that the user experience for Go-Jek applications 
from among students in Java tends to have a good image. So 

that caused many students to prefer Go-Jek compared to other 
online motorcycle company. Supported by the ease of using 
the application and the services provided are considered good 
enough, Go-Jek is considered one of the main choices in the 
hearts of students. Yet there are still shortcomings of Go-Jek 
itself in terms of service. For now, Go-Jek and other online 
motorcycle companies have not been able to serve pick-up 
and delivery in conventional transportation places or areas 
such as terminals and stations. Because the place has been 
controlled by conventional ojek and taxi. 

For further research, research can be done on user 
experience or user experience from GoJek that is focused on 
certain places such as Kota Wisata or Kota Pelajar such as 
Malang, Jogja or Bali. Because we know that the city is a 
densely populated city. So it does not deny that the density of 
their mobility will cause them to use the means of 
transportation online. Especially to avoid jams. 

In addition, research can also be conducted to compare 
inter-company online transactions in the city in order to know 
the advantages and disadvantages of each company research 
can also be conducted to compare inter-company online 
transactions in the city in order to know the advantages and 
disadvantages of each company. 
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Abstract— In the digital era and technological 

development, the internet and social media have become a 

main thing for the development of information diffusion 

processes, but at the same time are also used for hoax 

spread, misinformation, even hoax news. Twitter is a social 

media that is gaining a high level of popularity. This 

clearly shows that the spread of news and hoaxes on 

Twitter takes place very quickly and massively. This hoax 

can cause disputes between Twitter users. Therefore a 

policy is needed to reduce the spread of hoaxes. The hoax 

countermeasure policy can be done appropriately if policy 

makers know the dynamics of hoax spread. The 

mathematical model in the form of a system of differential 

equations can be used to observe the spread of hoaxes on 

Twitter. In this paper, the author uses the susceptible 

exposed infected resisted (SEIR) model to analogize the 

hoax spread model on Twitter. The purpose of this article 

is to analogize SEIR on the spread of hoaxes on Twitter 

and determine the solution of the model. This model 

classifies the population into four individual groups, 

namely tweets (susceptible), groups of tweets that contain 

hoaxes and need time (exposed), groups of tweets 

containing hoaxes and spread (infected), and groups of 

tweets that are free from tweets (resisted) The SEIR model 

in the form of a nonlinear differential equations which is 

difficult to determine the exact completion, therefore it is 

used numerically, namely the fourth order Runge-Kutta 

method. From the discussion obtained two equilibrium 

points are disease-free equilibrium point and endemic 

equilibrium point. The hoax spread on twitter shows that 

the equilibrium point was reached on 399 days. 

Keywords-component; SEIR model; the point of 

equilibrium; Twitter 

 

I.  INTRODUCTION  

The development of technology and information is 

currently very rapid in human life. Technology provides 

convenience for humans in various fields of life and provides 

many benefits. However, if technology is not used properly, 

technology can have a negative impact on life. On the one 

hand, humans can master the world with technology, but on the 

other hand technology can also dominate humans. 

One of the technologies that humans use to exchange 

information is social media. Social media today seems to be a 

primary need for humans. But this social media will have a 

negative impact if it is not used properly. One of the abuses of 

social media is the spread of hoax information or mere hoaxes 

on social media. This hoax information can cause confusion 

between social media users. Zhang (2009) in his article shows 

that the rapid rate of information transmission can be utilized in 

an emergency such as a warning of a disaster. Meanwhile, on 

the negative side, it can lead to destructive hoaxes and can 

cause social panic and even economic turmoil in a country. 

One of the most commonly used social media is Twitter. 

In the first quarter of 2017, statistics showed that active Twitter 

users each month reached 317 million users with the number of 

tweets generated per day reaching around 500 million tweets. 

This shows that hoaxes will spread faster through social media. 

Because of the impact of a large hoax, a policy is needed to 

reduce the spread of hoaxes. The hoax countermeasure policy 

can be done appropriately if policy makers know the dynamics 

of hoax distribution. Problems regarding the dissemination of 

hoax information can be represented and resolved with the 

Mathematical model. The mathematical model in the form of a 

system of differential equations can be used to observe the 

spread of hoaxes on Twitter. 

The study of the Mathematical model which discusses 

the mechanism of the spread of hoax began in 1964 with the 

classic epidemic model of SIR introduced by Daley and Kendal 

(1964). In this model, the population is divided into three 

groups: individuals who know the hoax and spread it (spreader 

/ infected), individuals who do not know the hoax but are 

vulnerable to spread it (ignorant / susceptible), and individuals 

who know the hoax but choose not to spread it (stifler / 

recovery). Then, this DK epidemic model was further 

developed by other researchers such as Maki and Thompson 

(1973) who perfected the DK model into an MT model by 

adding the assumption that if spreader / infected individuals 

make contact with other individual spreaders then the 

individual can turn into an individual stifler / recovery. 
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Kermack and Mc Kendrick introduced susceptible 

exposed infected recovery in the spread of several diseases. 

The results show that the SEIR model can be used to model the 

spread of ideas with a long process of adoption of ideas 

requires a long period of time. Based on this description, in this 

paper, the SEIR model is used to model the spread of hoaxes 

on twitter and to determine the equilibrium point of SEIR 

model hoax spread on twitter. 

 

II. LITERATURE REVIEW 

 

A. Related Research 

Mathematical modeling for the spread of the disease not 

only provides important information about the spread of the 

disease into the human chain, but also offer insight into the 

strategies that can be used to control it. Classification of the 

human population into different groups formed the basic 

premise of the use of epidemiological models for modeling the 

diffusion of information. Two widely used model is a model of 

SIR (Susceptible, Infected, Recovered) and SIS (Susceptible, 

Infected, Susceptible). Newman et al. (1996) shows that the 

model of SIR, can be used for a wider network of variations 

and complex. Kimura et al. (2002) propose the application of 

SIS model to study the diffusion of information in which the 

nodes can be crossed several times. 

Liu et al. (2016) proposed a model of the propagation of 

hoaxes SIHR (Spreaders, Ignorants, Hibernators, Removed), by 

forgetting and remembering mechanism to simulate 

propagation of hoaxes in the network that are not 

homogeneous. Xiong et al. (2007) proposed a model of 

diffusion with four different circumstances: susceptible, 

contacted, infected, and refractory (SCIR) to identify the value 

of the threshold rate of almost zero approaching deployment. 

Bettencourt et al. (2006) proposed a model of SEIZ 

(susceptible, exposed, infected, skeptic) to catch Feynman 

diagram adoption by using a number of publication after World 

War II. They extract the common feature to spread ideas and 

predict the adoption process ideas. Their results showed that 

the model SEIZ can adjust the adoption process with the long-

term idea is errors that make sense, but does not indicate 

whether this model can be applied to large scale datasets, or 

whether it can be applied on Twitter, where the story unfolds in 

real time. This will be noticed on the research pattern of 

spreading hoax on Twitter and will be used to figure out the 

pattern of the SEIR model its spread. 

 

B. System of Differential Equation 

According to Boyce and DiPrima on, nonlinear systems 

of three order differential equation one can generally be 

rendered as 

𝑑𝑥1

𝑑𝑡
= 𝑓1(𝑡, 𝑥1, 𝑥2, 𝑥3) 

𝑑𝑥2

𝑑𝑡
= 𝑓2(𝑡, 𝑥1, 𝑥2, 𝑥3) 

𝑑𝑥3

𝑑𝑡
= 𝑓3(𝑡, 𝑥1, 𝑥2, 𝑥3)        (2.1) 

With the variables 𝑥1, 𝑥2, bound and free variables are 

𝑥3 and t . Exact resolution of the system (2.1) is not always 

easily determined. If its exact settlement difficult, then it can 

be determined the settlement its approach numerically. 

Completion of the numerical approach can be used if the 

system (1) meet the initial value. If the system of equations (1) 

given the value of the initial ( )3210 ;;; aaat , then the system 

of equations (2.1) can be expressed as 

𝑑𝑥1

𝑑𝑡
= 𝑓1(𝑡, 𝑥1, 𝑥2, 𝑥3),         𝑥1(𝑡0) = 𝑎1 

𝑑𝑥2

𝑑𝑡
= 𝑓2(𝑡, 𝑥1, 𝑥2, 𝑥3),          𝑥2(𝑡0) = 𝑎2       (2.2) 

𝑑𝑥3

𝑑𝑡
= 𝑓3(𝑡, 𝑥1, 𝑥2, 𝑥3),         𝑥3(𝑡0) = 𝑎3 

Systems of equations (2.2) referred to as the initial value 

problem. Runge-Kutta method algorithm order four can be 

used to determine the completion of the approach of an initial 

value problem. 

 

C. Susceptibel Infected Recovered (SIR) Model 

The population in this analogy are divided into three 

groups, namely the groups of individual Tweets (susceptible), 

group tweets containing a hoax and has already spread 

(infected), the Group of the non-hoax tweet (resisted). Model 

of epidemic disease of diabetes and its complications can be 

written as 

𝑑𝑆

𝑑𝑡
=  𝜇𝑁 − 𝛽𝑆

1

𝑁
− 𝜇𝑆 

𝑑𝐼

𝑑𝑡
= 𝛽𝑆

1

𝑁
− 𝛾𝐼 − 𝜇𝐼 

𝑑𝑅

𝑑𝑡
= 𝛾𝐼 − 𝜇𝑅               (2.3) 

More ( ) ( ) ( ) ( ) 00,00,00,00  RIES  and µ, 𝛽, 𝛾  

are parameters that is positive. (2.3) model is the one order 

differential equations system. 
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III. METHODS 

 

Here are eight steps which will be taken in the analysis 

of the data : 

1) Identify a pattern of propagation of hoaxes on Twitter. 

2) Specify the assumptions, add the variable E, and adds the 

parameter model SIR on the system (2.3). 

3) Determine the relationship (the instantaneous rate of 

change) between variables based on assumptions and 

parameters obtained in step (2). 

Step (1) - (3) done to reach the goal first. 

4) Determine the resolution of the model that have been 

obtained in step (3), the completion of the model States the 

dispersion pattern "hoax on Twitter. 

Step (4) is carried out to achieve the second objective. 

5) Determine the value of each parameter based on data 

(secondary). 

6) Determine the resolution of the model based on the 

parameter values obtained in step (5) by Runge-Kutta 

method order four. 

7) To draw the graph of the solution obtained in step (6). 

8) Interpret graphs completion obtained in step (7). 

Step (5) - (8) done for the third goal. 

 

IV. RESULT AND DISCUSSION 

 

A. SEIR Model 

Spread hoaxes on twitter may be analogous with the 

model SEIR. The population in this analogy is divided into 

four individual groups, namely the Group of Tweets 

(susceptible), group tweets containing a hoax and it took 

time to spread out (exposed), group tweets containing a 

hoax and has already spread (infected), group Tweet the 

non-hoax (resisted). The assumptions used in the analogy 

model SEIR was : 

1. The large number of Tweets a constant. 

2. The rate of occurrence and the loss of the same tweet. 

3. There's only one hoax that is transmitted on the model 

populasitweet. 

4. Which is exposed by the hoax ( )E  spreader population 

can be turned into a hoax ( )I  and can be turned into a 

population that resisted against hoax ( )R . 

The large number of Tweets at time t for each group 

can be expressed as ( ) ( ) ( )tItEtS ,,  and ( )tR . Given the 

assumption of constant population numbers with 

( ) ( ) ( ) ( )tRtItEtSN +++= , so that the rate of occurrence 

and the loss of the same tweet. If it is the rate of 

occurrence and the rate of disappearance of the tweet, then 

the large number of occurrences of a tweet of N  and the 

number of missing tweets for each individual group of 

IES ,, , and R . 

The S  Group of individuals was reduced from the 

large number of individual early 𝜇𝑁, because there is an 

infected individual hoax and entered into the individual 

exposed of 𝛽𝑆
1

𝑁
 individuals into groups resisted 𝜇𝑆 , and 

loss of 𝜇𝑆. 

𝑑𝑆

𝑑𝑡
=  𝜇𝑁 −  𝛽𝑆

1

𝑁
− 𝛾𝑆 − 𝜇𝑆       (4.1) 

Group E  is derived from individual group S  of 

𝛽𝑆
1

𝑁
 and reduced because there are individuals who can 

spread of 𝜎𝐸 as well as loss of individuals in the Group E  

resisted μE. 

𝑑𝐸

𝑑𝑡
=  𝛽𝑆

1

𝑁
− 𝜎𝐸 − 𝜇𝐸           (4.2) 

Furthermore, the individual on group I  come from 

individuals who entered from the Group E  resisted 𝜎𝐸 . 

The number of individuals in the Group I  is reduced 

because there is entering into the individual R  of 𝜆𝐼  and 

the individual lost of 𝜇𝐼. 

𝑑𝐼

𝑑𝑡
=  𝜎𝐸 − 𝜆𝐼 − 𝜇𝐼           (4.3) 

Individual group of R  is obtained from the 

individual S  of γS and individuals I  of λI, as well as 

reduced as there are individuals who lost big as 𝜇𝑅. 

𝑑𝑅

𝑑𝑡
=  𝛾𝑆 − 𝜇𝑅 + 𝜆𝐼        (4.4) 

The transfer of a group of individuals can be seen in 

Figure 4.1. 

 

Figure 4.1. Diagram of transfer model SEIR on the spread 

hoaxes on twitter. 
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Thus, from equations (4.1), (4.2), (4.3) and (4.4) 

retrieved model SEIR on the spread hoaxes on twitter that 

is 

𝑑𝑆

𝑑𝑡
=  𝜇𝑁 − 𝛽𝑆

1

𝑁
− 𝛾𝑆 − 𝜇𝑆 

𝑑𝐸

𝑑𝑡
= 𝛽𝑆

1

𝑁
− 𝜎𝐸 − 𝜇𝐸 

𝑑𝐼

𝑑𝑡
 = 𝜎𝐸 − 𝜆𝐼 − 𝜇𝐼 

𝑑𝑅

𝑑𝑡
= 𝛾𝑆 − 𝜇𝑅 + 𝜆𝐼        (4.5) 

More ( ) ( ) ( ) ( ) 00,00,00,00  RIES  and 

µ, 𝛽, 𝛾, σ, 𝜆,   are parameters that is positive. µ, 𝛽, 𝛾, σ, 𝜆, 
successively declared lajukemunculan/loss of tweet, tweet 

a displacement rate of contacts into the contact rate hoax, 𝐸 

with 𝐼, the rate of contact 𝐼 contact rate with 𝑅, 𝑆 with 𝑅. ..  

The pattern of spread hoaxes on twitter can be determined 

from the settlement model (4.5) which is a system of 

nonlinear equations. 

B. The Equilibrium Point of SEIR Model 

Haberman (2005) explains that a point is said to be 

in equilibrium if the State system does not suffer changes 

all the time. Equilibrium is a State where a large number of 

individual changes on the Group IES ,, , and R  all the 

time is zero. The point of equilibrium models (4.5) can be 

achieved when 

𝜇𝑁 − 𝛽𝑆
1

𝑁
− 𝛾𝑆 − 𝜇𝑆 = 0 

𝛽𝑆
1

𝑁
− 𝜎𝐸 − 𝜇𝐸 = 0 

𝜎𝐸 − 𝜆𝐼 − 𝜇𝐼 = 0 

𝛾𝑆 − 𝜇𝑅 + 𝜆𝐼 = 0           (4.6) 

Different settlement system (4.6) produces two 

types of equilibrium point. 

1) Non equilibrium point hoax 

( ) 








++
==







 NN
,0,0,R,I,E,SX 00000  

With E
0
 = 0 and L

0
 = 0, it indicates that no individual 

in the group exposed and infected that spread the hoax. 
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The value of Ee and Ie are not zero indicates that 

there are still individuals exposed and infected affecd by the 

hoax. 

 

C. Application to the Spread Hoax on Twitter 

Model SEIR applied to spread hoaxes on twitter. 

Twitter is a social networking service that allows its users to 

send and read text-based messages known as Tweets. Tweet is 

what we write or post in twitter. Tweet can spread through a 

retweet and mention, i.e. when the username create a tweet 

and tweet retweet another user's. 

The application of model SEIR on the spread hoaxes on 

twitter on initial conditions there are 85375503 individuals 

susceptible individual,7322132 exposed, 6518822 individuals 

infected individual,783543 resisted and has a value of N  as 

much as 800 million. Given the rate of 0.10840, the rate of   

and   of  , the rate of 0.07423 of 0.01874 of 0.05556, the 

rate  , and   of 0.23152. parameter values that have 

manuals by model (4.5). Thus, the retrieved model SEIR on 

the spread hoaxes on twitter that is 

𝑑𝑆

𝑑𝑡
= 0.05556𝑁 − 0.10840

𝑆𝐼

𝑁
− 0.01874𝑆 − 0.05556𝑆 

𝑑𝐸

𝑑𝑡
= 0.10840𝑆

𝐼

𝑁
− 0.07423𝐸 − 0.05556𝐸 

𝑑𝐼

𝑑𝑡
= 0.07423𝐸 − 0.23152𝐼 − 0.05556𝐼 

𝑑𝑅

𝑑𝑡
= 0.01874𝑆 − 0.05556𝑅 + 0.23152𝐼        (4.7) 

Models (4.7) is a system of nonlinear differential 

equations of order one the exact settlement difficult. 

Therefore, the determined completion of approaches with the 

Runge-Kutta method requiring four order initial value. The 

initial value that is used is the number of individual groups of 
RIES ,,, on the first day of November 6, 2017, i.e. 
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( ) ( )783543,6518822,7322132,85375503,,, 0000 ==RIES
 

            
(4.8)

 

Furthermore, the specified resolution of the model (4.7) 

and initial values (4.8). The settlement pattern of the spread 

hoaxes on twitter. Spread pattern is obtained is presented in 

figure 4.2. 

 

Figure 4.2. The large number of individual S (blue), E (red), I 

(green), and R (purple) 

Based on Figure 2 can see that the Group S experienced 

a decline, with the decline that is 7.47779 × 107 pada day 140 

and does not change on the following day. Then the Group E 

experienced a decline, with the decline of IE 0 day-399 and 

unchanged today. Furthermore, the Group I experienced a 

decline, with the decline of IE 0 day-389 and does not change 

on the following day. In contrast to the R groups has increased 

with the increase that is 2.52221 × 107 pada day 136 does not 

change on the following day. 

According to Haberman (2005), the point of 

equilibrium is said to be stable if the given initial values that 

are pretty close to the point of equilibrium is obtained values 

fairly close to the equilibrium point. The stability of the 

equilibrium point can be determined denganmengamati the 

trajectory of the field phase on the model. The point of 

equilibrium (E, I) = (0, 0). Field phase to the point of 

equilibrium (E, I) can be seen in Figure 4.3. 

From Figure 4.3 seen that point of equilibrium (E, I) is 

the point that is stable, so the system can be interpreted as the 

start of the 399 IES ,, , and R respectively stable at (7.47779 

× 107, 0, 0, 2.52221 × 107). 

 

Figure 4.3. Field phase E and I 

 

V. CONCLUSIONS 

 

1. Model SEIR on the spread hoaxes on twitter is written as 

SS
N

SI
N

dt

dS



 −−−=

 

EE
N

SI

dt

dE



−−=

 

IIE
dt

dI
 −−=

 

RIS
dt

dR
 −+=

 
More ( ) ( ) ( ) ( ) 00,00,00,00  RIES  and 

µ, 𝛽, 𝛾, σ, 𝜆,   are parameters that is positive. 

µ, 𝛽, 𝛾, σ, 𝜆, and successive appearance/disappearance rate 

stated tweet, tweet a displacement rate of contacts into the 

contact rate hoax, E  with I , the rate of contact I  

contact rate with R , S  with R .  

 

2. There are two types of equilibrium point model SEIR on 

the spread hoaxes on twitter, that is the point of 

equilibrium is the equilibrium point and hoaxes are non 

endemic. 

3. The application of model SEIR on the spread hoaxes on 

twitter pointed out that the point of equilibrium is reached 

on day-399 (7:47779 x 107, 0, 0, 2.52221 x 107). By 

observing the trajectory of the field phase of the model, it 

brings the stability point of equilibrium (E; I) = (0; 0). 
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Abstract— Augmented Reality is a new technology in the industry 

4.0 era that combines the real world and in real time. The result of 

Augmented Reality is the visualization of a 3D object obtained 

from marker detection by a smartphone camera. Augmented 

Reality has been developed in various fields, one of which is the 

field of education. Augmented Reality in education can be used as 

a medium for learning mathematics, especially in the material of 

geometry in junior high schools where most students find it 

difficult to understand the concept of the material. With the help 

of Augmented Reality, students can learn directly about the 

concept of nets, surface area, and volume of building space in 3D. 

Users just need to scan the card that has a marker then in real time 

the user can see the object to be studied. The making of this media 

applies software development methods namely Waterfall and in its 

making using Vuforia Master Package, Unity3D, and Blender 

software. The ultimate goal is with AR students are expected to 

understand the concept of building space easily. 

Keywords-component; augmented reality, learning, media, 3D 

object, spaced geometry, junior high school, mathematics, android 

I.  INTRODUCTION 

Today, technology is growing rapidly. One of the factors of 
this technological progress is the emergence of the industry era 
4.0 which emphasizes more on digital basics [1]. Thus, there are 
now many types of technology development. One result of the 
development of technology is Augmented Reality (AR) 
technology. 

Augmented Reality (AR) has many benefits in life. For 
example in the fields of social, science, education, and so on. 
This is because Augmented Reality (AR) is a technology 
development that can combine real and virtual worlds in real 
time [2]. So, it can help the effectiveness of doing work. 

The benefits of Augmented Reality (AR) in the field of 
education, for example, is to minimize misunderstandings that 
arise due to the limited ability of students to visualize concepts. 
Most students find it difficult to imagine what a chemical bond 
is, so that AR allows students to easily visualize object 
animation in detail. AR also has the advantage of allowing 
visualization of objects or macro or micro concepts that cannot 
be seen with the naked eye. AR displays objects and concepts in 
different ways or from different points of view in helping 
students to better understand the subject [3] in [4]. 

In the field of education, of course needed supporting 
equipment or media that can be used to help facilitate teaching 
and learning activities. But in today's technological era, the use 
of technology in learning is still very rare. Whereas according to 
[5], learning media is one of the things that is very important in 
supporting the success of activities - learning itself. Learning 
media can help students to more easily capture a material or 
concept taught by a teacher [6]. So, with learning media students 
are expected to be easy to understand the material or concepts 
given by the teacher. 

Mathematics is a difficult subject for students. In fact, 
mathematics subjects also teach the ability to think logically, 
critically, systematically and analytically. Aspects in 
mathematics subjects are numerous, one of which is the spatial 
aspect. In space, it is learned about 2D and 3D objects. 3D 
objects in mathematics are studied in one of the mathematical 
fields, namely Space Geometry. 

However, in the current technological era, learning media are 
rarely found about space geometry material. In fact, time after 
time the development of technology is accelerating and many 
new technologies are emerging. Supported from these problems, 
in this study will be discussed innovations related to space 
Geometry learning media with Augmented Reality based on 
Android Applications. It is expected that with this media can 
help students in understanding the material concept of Space 
Geometry. 

II. THEORY 

A. Learning Media 

In order to provide effective services in teaching and learning 
the use of media education and multimedia technology is very 
important and the media of higher education and the delivery of 
multimedia technology services have had a dramatic impact on 
teaching and learning, especially with ready access to new 
technologies, education institutions are well positioned to take 
advantage of this rapid change. Learning media has many kinds 
such as print media, non-print media, electronic media, and some 
in the form of hardware or software. Learning media refers to 
communication channels that carry messages with instructional 
goals. They are usually used for learning and teaching purposes 
[7]. 
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Learning media is like a bridge between the communicator 
of the material, the teacher and the student as the recipient of the 
material. The general meaning of the media is a tool that can be 
used as a channel for messages to achieve teaching objectives 
[8].  

B. Augmented Reality 

Augmented Reality (AR) is a new technology that blurs the 
line between what is real and what is produced by a computer by 
improving what we see, smell, hear, and feel. Augmented 
Reality (AR) is said to be one type of Virtual Reality (VR). It is 
said to change the way we see the world around us. Basically 
this adds a layer of graphics and other sensory enhancements in 
the natural world as they exist in real time [9]. Augmented 
Reality (AR) places virtual objects in a real environment in real 
time that we can see through different display objects and turn 
the environment around us into a digital interface [10]. The 
workings of Augmented Reality can be seen in Fig. 1. 

 

Figure 1.  How to work Augmented Reality 

C. Space Geometry 

Geometry is one aspect of mathematics. One sub 

geometrical material is the geometry of space. Space geometry 

is the study of space in a geometric field where objects studied 

are spatial objects or 3D objects. 

According to [11], stated that in general the geometry 

abilities that students must possess are: 1) Able to analyze the 

characters and characteristics of geometric shapes both 2D and 

3D; and able to construct mathematical arguments about 

geometrical relations with others; 2) Able to determine the 

position of a point more specifically and describe spatial 

relationships with other systems; 3) Transformation application 

and use it symmetrically to analyze mathematical situations; 4) 

Using visualization, spatial reasoning, and geometry models to 

solve problems. For this purpose the purpose of geometry 

learning in general is so that students gain confidence about 

their mathematical skills, become good problem solvers, can 

communicate mathematically, and can reason mathematically. 

D. Mobile Devices and Application 

A mobile device, also known as handheld device, is a 

pocket-sized computing device, typically having a display 

screen with touch input or a miniature keyboard. Smartphones 

and tablets are popular amongst those who require the 

assistance and convenience of a conventional computer, in 

environments where carrying one would not be practical. These 

devices provide users with all features and functionalities 

necessary for business, study, and personal needs. Users can 

make phone calls, surf net, check and answer emails, set up 

calendar, listen to music, watch videos, prepare documents, chat 

with others, and play games. Typically these devices can 

provide almost everything you can get from a laptop with a 

much higher level of portability. [12] 

III. METHODS OF RESEARCH 

In this study, focused on the development of Augmented 
Reality based on Android Applications. So, in this study the 
author uses the waterfall method in the development of Learning 
Media. The steps in the waterfall method according to [13] are 
as follows: 

A. System Requirements Analysis 

In this phase, all software product requirements are collected 
in this phase and documented in the software requirements 
specification document. 

B. Design Construction 

In this phase, the overall structure of the software product is 

designed based on the needs analysis phase. 

C. Implementation (Coding) 

Software development begins in this phase. This develops in 
small programs called units. These units are tested according to 
their functions and integrated in the next phase. [14] in [13] 

D. Testing 

In this phase, all units developed in the implementation 

phase are combined. Then all products are tested to check 

whether the product meets its target. Software and bug defects 

are reported, if available, repair and retest. 

IV. DISCUSSION 

A. System Requirements Analysis 

1) In this Augmented Reality-based learning media 

application, it is made for all people but is more specialized to 

the actors of teaching and learning activities at the junior high 

school level. This application is a combination of print media 

and computer technology which will take the form of an android 

application. In this application a camera is needed to read the 

marker, where from the marker a 3D object will appear on the 

smartphone screen. 

This application is the final result in the form of print media 

in the form of mobile-based Augmented Reality markers and 

applications. In the needs analysis of this Augmented Reality 

application, it is composed of how the application needs in the 

manufacturing process. That is with the software and hardware 

needed in making this application. The requirements needed in 

the process of making this application are as follows: 

TABLE I.  SYSTEM REQUIREMENTS ANALYSIS TABLE 

Software Information 

OS Windows 10 OS used in making applications 

Java Development Kit Java programming developer tool 

Vuforia Master Package Augmented Reality Library used in making 

applications 
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Android SDK Android program development tool 

Unity 3D Program interface in the form of 3D objects 

and videos 

Blender 3D object maker 

CorelDraw x7 2D graphic design maker 

 

B. Design Construction 

After analyzing the requirements needed in making the 

application, the next step is designing the design. As for this 

stage, several design designs are carried out namely algorithm 

design, software architecture and designing the user interface 

design. 

1) Algorithm Design 

The algorithm of Augmented Reality based learning media 

applications can be seen in Fig. 2: 

 

Figure 2.  Algorithm of the Augmented Reality application 

 

2) Software Architecture 

The architecture of this learning media application can be 

seen in Fig. 3: 

 

Figure 3.  Architecture of learning media applications 

3) User Interface 

The user interface design in this application can be seen in Fig. 

4 is the application's initial page design, Fig. 5 is the main page 

of the application, Fig. 6 pages of material selection, Fig. 7 

examples of page geometry material page design, Fig. 8 design 

questions, and Fig. 9 is a design output from Augmented 

Reality. 

 

 
Figure 4.  Homepage design 

 
Figure 5.  Main page design 

 
Figure 6.  Material page design 

 
Figure 7.  The cube page material design 
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Figure 8.  Practice page design 

 
Figure 9.  Page design of Augmented Reality (AR) mode 

C. Implementation (Coding) 

1) Image Target 

To implement a target image into an Augmented Reality 

environment, the method that must be done is to determine the 

image, measure its size, determine the quality and quantity of 

its features and create configuration files and datasets from the 

target image. The process of assessing the feasibility of images 

used for target images online. Fig.10 is a look at the Vuforia 

Development Portal, which is used to create target images for 

markers in this learning media application. 

 

Figure 10.  Display on the Vuforia Development Portal 

2) Aplication Creation 

• Image Target Preparation 

To create an Augmented Reality (AR), a unique 

image is needed to bring up a 3d object. We create 

a target image using Coreldraw software. After you 

finish creating the target image, then we must 

upload the image to the vuforia database so that it 

can then be used in unty. After the target image is 

uploaded, the download package must be installed 

on unity. 

• Creation of a User Interface 

A program requires an UI (user interface). Ui 

includes button layout, button icons, and 

background. We made UI with Coreldraw 

software. After the design is done so that the image 

can be used in the application we must export the 

image. We export the image to the .png format 

because the image does not break if there is a size 

change. 

• 3D Model Making 

3D model making is done using the 3D blender 

software. We use a 3D blender because the 

software is open source and lighter. What is made 

with this software is the 3D model and its 

animation. 

• Source Merging on Unity3D 

In the step of merging / assembly and coding we 

use 3D Unity because this software is free and the 

UI is simpler. All materials needed, including 

models, UIs, animations, core vuforia, and database 

packages from vuforia are entered first into this 

unity project. After everything is ready, then the 

next is to set the object object and do the coding so 

that the user can interact with the element elements 

in the application that will be created. After the 

application is ready, then we need to do testing first 

or just try the application by playing on Unity or by 

making the APK and install the APK on our 

Android. 

3) Exporting the Application to Mobile Application 

After, the application is finished, the next step is to build the 

application to the form (.apk) so that it can run on the mobile 

device as shown in Fig. 11. 

 

 

Figure 11.  The process of exporting applications in the form (.apk) 
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D. Testing 

1) White Box Testing 

In the white box test aspects tested are found in the AR 

Application Menu on Unity3D based on the flowchart that has 

been made. Then the flow diagram is formed as shown in Fig. 

12. 

 

Figure 12.  Flow Diagram of the application 

Siklomatic complexity from flow charts can be obtained by 

calculation: 

V(G) = E – N +2  (1) 

Notes : 

E = The number of edges of the flow chart marked with an 

arrow image. 

N = The number of flow graph nodes marked with circle 

images. 

Based on Eq. (1) and data from Fig. 12 the cyclomatic 

complexity is: 

V(G) = 21 – 16 + 2 = 7 

The base sets generated from the independent pathways are 

linear as follows: 

1-2-3-4-5-6-3 

1-2-3-4-11-12-3 

1-2-3-4-11-13-14-3 

1-2-3-4-11-13-15-16 

1-2-3-4-11-13-15-3 

1-2-3-4-5-6-7-8-7 

1-2-3-4-5-6-7-8-9-10-5 

When the application is run, it appears that one of the 

resulting base sets is 1-2-3-4-5-6-3 and it appears that the node 

has been executed once. Based on observations of these 

provisions in terms of software feasibility, this system has 

fulfilled the requirements. 

2) Black Box Testing 

To investigate whether the application can be used properly, 

it also requires testing with the black box testing method. In 

testing the black box testing tested is the syntax that composes 

the application. If there is an error, it will be repeated again at 

the implementation stage (application creation), but if there is 

no error, it will be tested again in the next stage, namely mobile 

device. This test is carried out on Unity3D software which is a 

maker of Augmented Reality learning media applications. The 

process of testing black box testing can be seen in Fig. 13. 

 

 

Figure 13.  Testing process with black box testing 

In Fig. 12 can be seen that there is no error that occurs when 

doing black box testing. 

V. CONCLUSION 

The conclusion obtained after making this Augmented 
Reality (AR) based learning media application. From a 
managerial perspective, it can be easier to learn the concepts of 
geometry, and to attract interest in studying geometrical 
material. From the aspect of the system, this application is a good 
learning media because it is based on Android and can be 
accessed anywhere and anytime by everyone. 
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Abstract— System Development Life Cycle (SDLC) method 

changes in an organization can occur due to the encouragement 

of various internal and external factors. These changes have 

certain stages in accordance with the culture or habits of the 

company's HR. The purpose of this study was to know the stage 

of changes and the factors driving and inhibiting the changes of 

SDLC at PT SVM. So that, it could be analyzed the impact of the 

method changes for the project done. In this study, the authors 

used the Lewin’s Framework to analyze HR behavior on SDLC 

changes from Waterfall method to Scrum method. Techniques for 

the data collection or information were FGD and personal 

interview with PT SVM. The results of this study indicated that 

the stage of changes made by PT SVM were in accordance with 

the Lewin’s Framework. 

Keywords-Management Changes; Lewin’s Change Theory; 

Waterfall to Scrum 

I.  INTRODUCTION 

PT SVM is an information technology consultant and 

developer company established in 2004. Currently, it has 

offices located in Surabaya and Jakarta supported by 

competent, innovative, and professional young experts with 

experience in their fields. SVM has focus areas in the 

Education and the Government sectors. SVM company has 

several teams consisting of spiderman, P-man, X-man and 

Flash teams. The author cooperated with PT SVM especially 

the P-man team which acted as a source of data and 

information for this research. In the process, PT SVM used 

one of the SDLCs to develop an information system that was 

going to be created. At first, SVM used SDLC Waterfall as a 

reference in working on the projects. Working on the project 

by using SDLC Waterfall was done through several stages and 

sequentially, so that Waterfall was also known to have linear 

properties [1]. 
The problem occurred when using the Waterfall method 

was at the time it entered the testing phase, it was very difficult 
to go back and changed something in the concept stage. To 
change something, you had to go back or repeat the early stages 
of working. In Waterfall, it is usually assumed that the team 
has almost perfect information about the project needs, 
solutions and system goals to be created [2]. Therefore, from 
some of these constraints the SVM company sought a solution 
and found an SDLC method that was considered better than 
Waterfall, Scrum. Scrum is the latest method in software 
engineering [1]. From the changes in SDLC in the company, 
the author conducted a study to find out the stage of changes 
that occurred in the behavior of existing human resources in the 
SVM company. Based on the formulation of the problem, the 
author applied the 3 stages of Kurt Lewin's change model, 
namely Unfreezing, Moving / Changing, and Refreezing [3] 
[4]. With this model, it is expected to be able to find out more 
about the driving and inhibiting factors of changes, in 
accordance with the stage of changes made by PT SVM. In 
addition, it is also possible to know the impact of the changes 
in the method for the project. Thus, with this research, it could 
be concluded what steps must be carried out in implementing 
changes in accordance with the Lewin Framework. The 
advantages and disadvantages at the time of the changes can be 
used as a reference when the changes will occur again. 
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II. LITERATURE REVIEW 

Literature review of this study was taken from indexed 

literature journals. Researchers selected the journals so that 

theories obtained supported the title and topic of this study. 

A. Changes 

Everyone experiences a paradigm of change in everyday 
life, from a simple detour on the way to work to change the 
entire product line in a factory setting [5]. Understanding and 
managing changes are the latest topic [6]. Change requires an 
understanding of why change is needed, what changes are 
proposed, how change will be implemented, who is affected, 
and how it impacts. Change is something that cannot be 
avoided because of external impulses and because of internal 
needs. Change also has the opportunity to face resistance 
(rejection), both individually and organizationally, because it is 
the most difficult thing to be able to abandon old habits that 
have been firmly attached. Lewin argues that a successful 
change process involves three steps: Unfreezing, Changing / 
Moving, and Refreezing [3] [4]. This approach is relevant to 
understanding how organizations are formed and grow in 
response to new behaviors (such as Scrum) from individuals 
who inhabit the organization [7]. 

1) Unfreezing 
The first phase, unfreezing, is characterized by a decrease 

in current conditions, forcing the organization to re-examine its 
objectives. Unfreezing or searching is a stage that focuses on 
creating motivation to change [4]. Individuals are encouraged 
to replace old attitudes to attitudes that management wants. 
Unfreezing is an organizational effort to overcome individual 
resistance and group suitability. The search process is a power 
struggle between the driving factors and the inhibiting factors 
for change from the present situation. To be able to accept a 
change, an individual's readiness is needed. This search is 
intended so that someone is not bound by the desire to defend 
himself from the present situation, and is willing to open up. 

2) Changing / Moving 
After it becomes clear that something must change, new 

ways are developed to facilitate these changes. In this second 
phase of change, people accept new directions and actively take 
part in them. Time and communication are important aspects to 
make this phase successful [7]. 

3) Refreezing 
Refreezing is a freezing stage where the changes are 

stabilized by helping workers integrate behaviors and attitudes 
that have changed into a normal way of doing things. This is 
done by giving workers the opportunity to show new behavior 
and attitudes. These established attitudes and behaviors need to 
be frozen, so that they become new norms that are 
acknowledged. With the formation of new behaviors and 
attitudes, it is important to consider whether it is still in line 
with the ongoing development of the environment or not. 
Sustainable change in the environment, still requires the 
organization to continue to change and develop as well. If it 
turns out that changes are needed again, then the Unfreezing 
process will be restarted [4]. 

B. Software Development Life Cycle (SDLC) 

One of the basic things in software engineering is SDLC, 
which describes activities that occur from the formation of a 
system to the stage of system implementation and maintenance. 
At SDLC there are two classifications of methods, traditional 
and modern or agile. Waterfall and Vee are examples of 
traditional methods, while Scrum and Kanban are examples of 
Agile methods [2]. This report explained the Waterfall method 
and the Scrum method. 

1) Waterfall Method 

In the late 1950s, there were many trial-and-error methods 

in managing software development projects. The initial 

method used to find better ways to collect and define project 

needs, analyze problems, and carry out systematic 

implementation of problems. Some methods were incremental 

and iterative and others were linear and sequential, known as 

"Waterfall Models" [1]. The Waterfall Model assumes that the 

team has almost perfect information about project needs, 

solutions, and ultimately goals. Therefore, changing needs is 

not driven, and becomes an expensive affair. 
This method is carried out in 7 main stages, namely, (1) 

System Requirements; (2) Software Requirements; (3) 
Analysis; (4) Design; (5) Implementation; (6) Testing; (7) 
Operating [1]. This method uses a systematic and sequential 
approach that starts at the level of software requirements to the 
operating level. It is rigid and does not easily respond to 
changing needs. 

2) Scrum Method 

In 2001, Agile was introduced in response to the failure of 

the Waterfall software development methodology. One model 

based on the Agile movement is known as Scrum. Scrum, 

based on the empirical process control theory, is an iterative 

and incremental project management methodology for 

controlling risk and optimizing project predictability. 

Transparency, inspection and adaptation that defined below, 

are three important factors in the Scrum process [2]. 

• Transparency: The process must be visible to everyone 

involved in the project. 

• Inspection: Scrum users must frequently check Scrum 

modules to detect problems at an early stage. 

• Adaptation: If the project manager determines that some 

aspects of the project are unacceptable and outside the 

scope of the project, the process can be adjusted to avoid 

further problems. 
It should be noted that it is very important to apply these 

factors during different project development phases. 

III. METHODOLOGY 

The methodology contained the stages of this research. The 
stages began with data collection 1, literature search and title 
determination; data collection 2, writing of results and 
discussion. 

A. Data Collection 1 

The data collection phase 1 was conducted using a Focus 

Group Discussion (FGD) method. We did this activity when 
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the first time visited PT SVM. This FGD was conducted at the 

SVM office on April 24th, 2018. There were several teams in 

PT SVM, but in this study we worked together specifically 

with the P-man team. P-Man team had 11 members consisting 

of several divisions. When we conducted the FGD, there were 

only 7 members present because the other members were on 

official trip. The list of questions that submitted was as 

follows: 

a. What is the variation in requirements that causes the 

project to expand? 

b. Is there any limitation to meet the changing needs that 

are requested by the client? 

c. How to overcome the resource shortages? 

d. How do bureaucratic procedures work with banks 

(external parties)? 

e. How to maintain system security against financial data in 

order to gain the client trust? 

B. Units 

The second data collection stage was carried out by 
interview. This interview was conducted to complete the data 
of the problems that had been selected in accordance with the 
literature obtained. This interview was carried out in two ways, 
directly and indirectly. Direct interview was conducted by 
visiting the SVM office and met the P-Man team leader, Ms. 
Via. The following is a list of questions asked: 

a. When and what project was the last time using the 

Waterfall method? 

b. What are the advantages and disadvantages of the project 

that still uses the SDLC Waterfall? 

c. What is the project that is currently being worked on 

when SDLC changes from Waterfall to Scrum? 

d. What are the disadvantages and advantages that occur 

when the SDLC Waterfall change into Scrum? 

e. What is the reaction of SVM colleague when there is a 

change? 

f. What are the processes or stages of changing SDLC? 

g. What did PT SVM leaders do to make changes? 

h. What are the driving and inhibiting factors for SDLC 

changes? 

Next, indirect interviews were conducted via Whatsapp 

platform. Indirect interviews were carried out because of the 

limitation of working time. In conducting the interviews via 

Whatsapp, we conducted a personal interview with each 

member of P-man. The list of questions asked is as follows: 

a. What are the advantages and disadvantages of SDLC 

Waterfall? 

b. Do you accept or reject the introduction of the Scrum 

method? 

c. How did you react when you accepted or refused? 

d. Are there any obstacles from SVM colleagues when there 

is a change? 

e. When the author conducted an FGD, it was said that PT 

SVM had made changes from Waterfall to Scrum, the 

changes were done slowly, how was the process or stage? 

f. What is the advantages and disadvantages of the Scrum 

method compared to the methods used before? 

C. Results 

At the results stage, data that had been obtained from the 
FGD and personal interviews with PT SVM employees, 
especially the P-Man team, would be displayed. The data 
displayed was processed data to make it more concise and in 
accordance with what is needed. 

D. Discussion 

We analyzed the results obtained from the previous stages. 
From the literature obtained there is a model of Lewin's change 
in the form of a framework consisting of three stages, 
Unfreezing, Moving, Re-freezing. The data presented in the 
results would be identified into the 3 stages of the Lewin 
Framework. 

IV. RESULTS 

The results explained the data obtained from the stages of 
data collection. Based on the data collection, it was known that 
PT SVM had made SDLC changed from Waterfall to Scrum. 
The change certainly had supporting and inhibiting factors. All 
of the research data were outlined based on the following 
questions: 

A. Advantages and Disadvantages of Waterfall 

According to the employee A, the advantages of using 

Waterfall method were fewer meetings and static method 

flow, so there was no much change in meeting client needs. 

Employee A said that "Less meeting and static program flow 

did not change much". In line with the opinion of employee A, 

employee B revealed that the Waterfall method process was in 

sequence, so each process would not be overlapped. Employee 

B stated "Excess Waterfall, has a sequential process from 

analysis to support each process has with its specifications, so 

the system can be developed according to what was desired 

(on target) and each process cannot be overlapped". 

Besides, employee C stated that there was a lack of 

Waterfall when the process was delayed relatively. He 

explained "When using the Waterfall project, it will be more 

delayed if, at the end, there is a flow that changes from the 

results of the initial survey. Same with the Waterfall, it is all 

done before it is given to the client". In addition to employee 

C, employee B believes that, "The disadvantages of the 

process tends to be long and long, the use of expensive 

methods usually requires a lot of research and also supporting 

research to develop systems by using the Waterfall method. In 

Waterfall, a good management was needed because of the 

development processes that result in the next stage". Employee 

A also stated that "Changes cannot be accommodated, if at the 

time of socialization there was a discrepancy between the 

programs made with conditions during socialization, the 

program might not be used." Employee A also added that 

"Conflict disputes often occur and blame each other when 

using Waterfall." 
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From the results of the interview, it could be concluded that 
the advantages of Waterfall were in the sequence process and 
fewer changes in project needs. While the lack of Waterfall 
was the execution of the project exceeded the deadline because 
if there was a change, it must repeat the process. Conflicts 
which often occurred and disputes within the team were also a 
lack of Waterfall. The possibility that the program might not 
being used also increased because consulting with clients only 
occurred at the end of the Waterfall stage. 

B. Strengths and Disadvantages of Scrum 

We conducted interviews to get the advantages and 

disadvantages of Scrum. According to employee D, the Scrum 

method was superior to the Waterfall method. Employee D 

said that "Scrum was indeed superior to Waterfall". Employee 

D added that each member knew more about the focus of his 

work. He stated that "By using the Scrum method, all 

members know what the focus of their work, the completion 

of the project can be estimated, and making the project 

completion can be an evaluation material when the sprint is 

finished. So, the obstacle to the completion of the project can 

be known and a solution for a better future can be found". 

When using the Scrum method there was no more conflicts 

and disputes in the team. This was reinforced by the opinion of 

employee A, who said that "When using the Scrum method, 

the team members help each other to complete the given task 

and there is no one blaming each other when using SDLC 

Waterfall". 

In addition, to reveal its strengths, employee A also 

mentioned the shortcomings of the Scrum method. Employee 

A said that "When handling a lot of projects, sometimes, the 

clients requests suddenly. It will make the other project also 

backward settlement. So, at the beginning it disrupted the 

sprint plan, this happens because this Scrum is good to be 

worked on a product rather than a project ". In line with the 

opinion of employee A, employee D revealed that "the lack of 

Waterfall is it takes a longer process because every changing 

process was in a difficult path". 

Based on the explanation, it can be concluded that the 
Scrum method was generally superior to the Waterfall method. 
However, Scrum also had drawbacks in which the working 
process on the project would be longer because the demand of 
client needs increased each time. So, it was needed to conduct 
consultations. 

C. Driving and inhibiting factors for changes 

In making changes, surely, there were driving factors and 

inhibiting factors of these changes. The advantages of the 

Scrum method were one of the factors which driving the 

change in SDLC to PT SVM. 

V. DISCUSSION 

PT X changed SDLC method from Waterfall to Scrum as it 

aimed at improving the company's performance in the 

execution of the project. There were several stages occurred in 

that problem. The author classified the stages that were 

mentioned in a project before into Lewin’s Framework 

covering three stages, they were Unfreezing, Changing / 

Moving, and Refreezing. Lewin states that those who have 

these three steps will be success in the changing process [3] 

[4]. 

A. Unfreezing 

Unfreezing is the awareness step to all parties in the 

organization about the important of changes. The first stage 

focused on individuals or groups who resisted the changes. 

Project manager should provide them better information to 

understand the changes and give them expectations about the 

changes that was about to be implemented. 

In this stage, PT SVM identified the factors that could help 

them. One of the factors related to PT SVM was SDLC 

Waterfall which they used previously; it had some weaknesses 

such as the difficulty in accommodating. At the time of the 

socialization, if there was a discrepancy between the projects 

made under the conditions during the socialization, the bad 

possibility’s project would not be needed. In addition, the 

process that often brought up conflicts between personnel that 

each individual would blame each other. 

In 2016, the head of PT SVM published the new SDLC 

method, Scrum. Unlike the Waterfall which was linear, Scrum 

was done with a module system which no one could repeat the 

work from the initial phase. Through the process of using the 

module, all members could provide any information being 

worked on. Another benefit would be gained if it was done 

through modules which were able to determine the factors that 

become obstacles in the completion of the project so it could 

be used as material for the construction of the next module. 

From the advantages of Scrum, it was finally decided to make 

changes because Scrum was considered to be able to save 

working time. 
Initially there were employees who were reluctant to 

change because they felt comfortable with SDLC Waterfall, 
especially the employees who did not use to work with 
deadlines. However, the introduction of Scrum was first carried 
out by SVM leaders themselves so there were a number of 
factors that caused SVM employees felt unwilling if they 
resisted the changes. 

B. Changing / Moving 

Changing/ Moving is a concrete step to strengthen the 

driving force and efforts to weaken the forces of repulsion. In 

this second step, there were clearer choices for the repellent 

power. 

The application of the new SDLC method (Scrum) took 

very long time. The initial steps taken to initiate change were 

through forming teams. The leaders of PT SVM formed 4 

teams when they were converted to the Scrum method, which 

were Flash, Spiderman, X-Man, and P-Man. The SVM 
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leadership initially applied Scrum to a single team. After the 

team felt that the Scrum method was more effective and 

efficient, the team presented the results to all SVM employees, 

with the plan that the other members would be interested. 

Then the implementation was carried out on all teams at PT 

SVM. Besides, to support this change, the leader also assigned 

several of their employees to attend a seminar on Scrum. 
SDLC changes occurred slowly, it means that the new 

projects were done by using Scrum. Then if the team began to 
adapt, Scrum was implemented little by little in the old project 
that was running. 

C. Refreezing 

Refreezing is a step in implementing the new behaviors to 

be evaluated and if it strengthened the changes, it was needed 

to be adopted. Scrum had activities consisting Backlogs, 

Sprints, Scrum Meetings, and Demo. Backlog is a list of needs 

that become as client priorities. Sprint is a work unit that is 

needed to fulfill the integrity that has been set during the 

Backlog in accordance with a predetermined time as well, with 

no Backlog count. Scrum meetings were routinely conducted 

per day for evaluation of what were done, existing obstacles, 

and completion targets for the next meeting material. The 

demo was the submission of software increment to the client, 

demonstrated and evaluated by the client. 

Every change must have problems, as well as PT SVM. 

The obstacles found at PT SVM were seen in the activities of 

Scrum Meetings and Sprints. At PT SVM Scrum Meetings or 

called as the Daily Scrum. As the name suggested, Daily 

Scrum was conducted every day to familiarize the use of the 

Scrum method as at the Daily Scrum a sprint check was 

performed to measure the performance that had been done by 

each employee. The Daily Scrum was a meeting that discussed 

what each team member did by looking at sprints. The 

obstacle was changing the habits of employees who initially 

worked directly on their tasks had to follow the daily Scrum. 

The leader of PT SVM overcame this by applying the Daily 

Scrum which was supposed to be every day into every two 

days. As the employee felt familiar, the leader changed the 

Daily Scrum schedule to once a day. As it was as the same as 

sprints in which the sprints schedule was done once every two 

months and then once every two weeks. 
The application of Scrum in PT SVM could be said to be 

successful or fully successful when each employee had 
succeeded in changing their habits to participate in Scrum 
activities according to the schedule set by PT SVM. If the 
SDLC Scrum method was changed to a newer method in the 
future, the Unfreezing process could be done again. 

VI. CONCLUSION 

Creating change is a structured approach to manage the 

transition of individuals, groups and organizations from the 

present to the desired future. A successful organization is an 

organization that can manage change which these changes can 

become as a earning for all members of the organization or 

company. Strategic steps that can be taken in managing 

change are understanding the steps that must be taken when 

implementing these changes. 

The stages of change carried out by PT SVM were 

identified in the Lewin Framework consisted of three stages. 

The first stage was Unfreezing when PT SVM made an 

awareness of each employee about the need to change SDLC 

from the Waterfall method to the Scrum method. The second 

stage was Moving/Changing in which this stage required 

diagnosis and new models of behavior to be explored and 

tested, by forming a team and applying Scrum to a team then 

showing the results to all employees. The third stage was 

Refreezing, which creating new rules for new methods such as 

Daily Scrum for SVM employees every day before starting to 

work. 
Based on the analysis that has been done, the author is able 

to draw the conclusion that the stages of SDLC changes from 
Waterfall to Scrum with Lewin Framework have been 
successfully applied to PT SVM since it involves three stages, 
Unfreezing, Changing / Moving, and Refreezing. The 
advantage of creating change for organizational development is 
that the organizations can develop their potentials related to the 
competence and capability of the organization. The stages of 
change done by using the Lewin Framework can be used as a 
reference so that organizational changes are well-planned and 
become the anticipatory for possible resistance. Therefore, the 
development of organizations or companies can be taken as a 
superior to competitors.  
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Abstract- Industrial Revolution 4.0 changes the pattern of 

user needs of application. A survey by Indonesian Internet 

Service Provider Association (APJII) in 2017 showed that the 

percentages of smart phone/tablet ownership and 

computer/laptop ownership were 50.08% and 25.72%, 

respectively, in the survey population. To answer the pattern of 

user needs and percentage of ownership of smart phone/tablet, 

the government provides and enhances e-government services in 

mobile-based applications. After planning, analysis, design and 

implementation stages, the purpose of the present study was to 

examine the usability of the implemented mobile applications.  

The focus of the research survey was usability testing of Cek 

BPOM electronic services which is provided by the National 

Agency of Drug and Food Control of the Republic of Indonesia. 

Usability Testing was implemented through questionnaire for 

respondents, which is processed using System Usability Score 

(SUS).The average SUS score which is 67.25 indicates that the 

Cek BPOM application is in a marginal high position. It means 

that application is not yet really usable but still needed for 

respondents as an e-government service. The highest SUS score 

was 92.5 means it’s useable and the lowest was 42.5 means it’s not 

really useable. 

Keywords : usability testing, e-government, mobile application, 

system usability scale. 

I.  INTRODUCTION 

Industrial Revolution 4.0 shows that very rapid 

technological development changes user needs of software 

very quickly. Users now actively look for information via 

easily accessible application to solve problems around them, 

particularly information on drugs and food which put health at 

risk. 

Presidential Instruction No 3 of 2003 states that the 

utilization of communication and information technology in 

governance (e-government) will improve efficiency, 

effectiveness, transparence and accountability of 

governance[1]. To enhance effective and efficient public 

services, the National Agency of Drug and Food Control 

(BPOM) should develop e-government. The National Agency 

of Drug and Food Control, here in after BPOM, is a non-

ministerial government institution which govern drug and food 

supervision[2]. 

The survey by Indonesian Internet Service Provider 

Association – Asosiasi Penyelenggaraan Jasa Internet 

Indonesia (APJII) in 2017 showed that the percentages of 

smart phone/tablet ownership and computer/laptop ownership 

were 50.08% and 25.72%, respectively, in the survey 

population[3]. Based on the data of smart phone/tablet 

ownership percentage, the government, particularly BPOM, 

provides and improves e-government services as mobile 

applications for the public called Cek BPOM.  

II. LITERATUR REVIEW 

A. Cek BPOM Mobile Application 

Cek BPOM is a duplicate of web-based services 

onhttps://cekbpom.pom.go.id/which are provided as Android-

based play store apps for smart phones/tablets. The application 

provides data of Registration Numbers of (Nomor Izin Edar-

NIE) drug and food products registered in BPOM. The drugs 

and food consists of medicines, medicine materials, narcotics, 

psychotropic, precursor, addictive substances, traditional 

medicines, health supplements, cosmetics, and processed food. 

Registration Number (NIE) is registration approval for 

medicines, traditional medicines, cosmetics, food 

supplements, and food released by the National Agency of 

Drug and Food Control of the Republic of Indonesia so that a 

product can be legally distributed in Indonesian territory. Cek 

BPOM shows Registration Numbers of national products and 

import products which are registered / legal to distribute in 

Indonesian territory. The e-government service is expected to 

be a reference for the public to verify products they will 

consume. To use the application, one only has to enter 

https://cekbpom.pom.go.id/
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registration number of product name to check and Cek BPOM 

will display information whether the product is consumable, 

legal or not[4]. But, is Cek BPOM consistent with its 

usability? 

B. E-Government 

According to the World Bank, e-government is the 

implementation of information technology-based governance 

to improve government performance in relation to the 

community, business community and other related groups 

towards good government. 

E-government is aimed for: (a) governments that use 

technology, especially web-based internet applications to 

improve access and delivery / government services to the 

public, business partners, employees and other governments; 

(b) a reform process in the way the government works, various 

information and provide services to internal and external 

clients for the benefit of the government, community and 

business people; and (c) utilization of information technology 

such as Wireless Area Network (WAN), internet, world wide 

web, computers in government agencies is used to reach 

communities, businesses. And every government branches 

have to improve services to the public, improve services to the 

business and industrial world, empower the community 

through access knowledge and information, and make the 

government work more efficiently and effectively[5]. 

C. Usability Testing 

According to International Standard Organization (ISO), 

usability is“The Extent to which a product can be used by 

specified users to achieve specified goals with effectiveness, 

efficiency and satisfaction in a specified context of use”. 

Usabilitymeasurement must cover the following three aspects 

1) Effectiveness which shows accuracy and perfection 

achieved by user when performing certain task, 2) Efficiency 

which shows resources used related with the accuracy and 

perfection achieved by user when performing certain task, and 

3) Satisfaction which shows user’s freedom from discomfort 

and positive behavior to product usage[6].    

There is a study onUsability Testing on web-based 

employment application in the Department of Agriculture  

Bandung[7]. The employment software has the advantages of 

showing rank history, educational background, years of 

service, and employee assignment. The usability testing uses 

System Usability Testing (SUS) on 5 respondents which has 

adequate result, considering small sample, time and cost. The 

score for the application is 73.4. The score has B index, 

indicating that it’s applicable in the department of agriculture 

Bandung Regency. 

Usability Testing on Palembang Guide which is a 

supporting media for Asian Games XVIII involves 10 

respondents. Palembang Guide is software which provides 

information on supporting facilities of Asian Games XVIII 

which contains information on sport venues, transportation 

facilities, tourist attractions, restaurants, stores (malls), hotels, 

gas stations, health facilities, security posts, government 

offices and educational institutions on smart phone. The result 

of interface test of Palembang Guide using SUS shows that the 

assessment score is 83, meaning that Palembang Guide is 

acceptable and in grade A and B with excellent rating[8]. 

SDLC (System Development Life Cycle) is a system 

development method or stages which must be performed by 

software developer to produce a software which can be used 

by user[9]. Phases in SDLC include planning, requirement 

analysis, design, implementation, testing and evolution. 

Usability testing is a part of the testing phase of SDLC. 

The study of usability testing is a part of Human Computer 

Interaction (HCI). The main objective of creating various 

human computer interaction is making it easier for people to 

operate computer and get necessary feedback while working 

on a computer system. To design a user-friendly system, 

designers must understand the psychological aspects of users 

because every user have unique characteristics and habits 

when working on a computer system[10]. 

A study of usability testing conducted on a web portal, 

shows that usability is divided into five factors, namely 

content, ease of use, promotion, made of the medium and 

interactivity. The results reveal that the case study is low in 

usability when compared to user requirements and user 

perceptions[11]. 

Usability testing conducted on the web portal of the 

Government Agency of the Ministry of Education Malaysia 

(Ministry of Education Malaysia-MOE) with pre-usability and 

post-usability thattesting focuses on effectiveness, efficiency, 

learning, controllability, attractiveness, helpfulness and 

satisfaction. Questionnaires were given to 70 respondents, pre-

usability testing was carried out in the initial stages of the 

imitation site displayed to users before the actual site was 

launched and then continued with post-usability testing. The 

main purpose of post-usability testing is to evaluate the 

usefulness of the MOE web portal after the improvement. 
Post-usability testing was carried out on the MOE web portal 

prototype. The results of post-usability testing showed 

usability testing improvement on all usability attributes 

increased to a good level of usefulness[12].  

This research is the initial part of a thesis about 

information service of BPOM’s registeration number. To 

achieve the maximization result of the service, usability 

testing was tested on users of the Cek BPOM application to 

obtain an overview the impact of the application to the user. 

III. RESEARCH METHODOLOGY AND DISCUSSION 

The research methodology used is the System 

Usability Scale (SUS). The following step is carried out to get 

an overview of the impact of using the BPOM check 

application as shown in Figure 1. 
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Figure 1 Step of research 

A. Prepare Instrument 

Primary data collection is done by distributing 

questionnaires through the survey media to obtain data. In 

each question the Likert scale is used because it is the easiest 

to use. The Likert scale uses a scale of 1 to 5 with several 

questions in measuring user interaction by responding to five 

choices in each question item, which is strongly agree, agree, 

neutral, disagree, and strongly disagree. Instrument for 

usability testing is SUS that shown in table 1. 

 

Table 1 Instrument Usability Testing by SUS 
Code Statement Scale 

P1 I think that I would like to use this system 

frequently 

1 to 5 

P2 I found the system unnecessarily complex. 1 to 5 

P3 I thought the system was easy to use 1 to 5 

P4 I think that I would need the support of a technical 

person to be able to use this system. 
1 to 5 

P5 I found the various functions in this system were 
well integrated 

1 to 5 

P6 I thought there was too much inconsistency in this 

system 

1 to 5 

P7 I would imagine that most people would learn to 

use this system very quickly 
1 to 5 

P8 I found the system very cumbersome to use 1 to 5 

P9 I felt very confident using the system 1 to 5 

P10 I needed to learn a lot of things before I could get 
going with this system 

1 to 5 

B. Select Respondents 

The instrument was given to 30 respondents through 

survey media. The proper sample size in the study is between 

30 and 500 respondent [13]. The instrument is only given to 

the age above the late adolescence, which according to the 

Ministry of Health aged between 17-45 years. This is because 

basically awareness of the use of medicinal and food products 

began to appear at that age. Respondent consists of 19female 

and 11 male aged between 17-45 years who usually use 

mobile application.Characteristics of respondents can be seen 

in table 2 

Table 1 Characteristics of respondents 

 Gender Age (year)  

Male 11 17 – 25 3 

  26 – 35 7 

  36 – 45 1 

Female 19 17 – 25 5 

  26 – 35 14 

  36 – 45 0 

Total 30  30 

 

C. Calculate the score 

The process of calculating the SUS value is by giving 

weight to each statement ranging from 1 to 5. Weight 

calculation for each statement follows the following rules: 

• For statements with an odd number of 1,3,5,7, and 9, 

the value obtained is the scale position in the 

questionnaire is reduced by 1. 

• For even numbered statements, 2,4,6,8 and 10, the 

value obtained is 5 minus the scale position on the 

questionnaire. 

Then subtract the value obtained for each statement and 

do the calculation process of the total value of the amount 

multiplied by 2.5 to get the overall value of the SUS score 

[14]. Mathematically written as follows: 

 

Value Score = ((P1-1)+(5-P2)+(P3-1)+(5-P4)+ 

  (P5-1)+(5-P6)+(P7-1)+(5-P8)+ 

  (P9-1)+(5-P10)) *2.5 

 

The average results of calculations with the SUS Score 

formula above, for 30 respondents the results obtained are 

67.25 by using this formula: 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑈𝑆 = ∑
Xi

N

𝑛

𝑖=1

 … … … (1) 

 

which Xi: value respondent score 

   N: total respondents 

D. Analysis the score 

To determine the grade of assessment there are 2 (two) 

ways that can be used [15]. 

• The first determination is seen in terms of user 

acceptance level, grade scale and rating adjective. 

User acceptance level consists of three categories, 

namely not acceptable, marginal and acceptable. 
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While in terms of the level grade scale there are six 

scales, namely A, B, C, D, E and F, then from the 

rating adjective consists of worst imaginable, poor, 

ok, good, excellent and best imaginable as shown in 

Figure 2. 

• The second determination is seen from the side of the 

percentile range (SUS score) which has a rating grade 

consisting of A, B, C, D and F. Rank percentages 

have the following provisions: a) Grade A with a 

score greater than or equal to 80 , 3; b) Grade B with 

a score greater than 74 and smaller 80.3; c) Grade C 

with a score greater 68 and smaller 74; d) Grade D 

with a score greater than 51 and smaller 68; and e) 

Grade Fwith a score smaller than 51. 

 
Figure 2 The Average Value of Cek BPOM[16] 

E. Provide the result 

1. The average value of the SUS score is 67.25. That 

has been obtained from the results of the 

questionnaire testing is analyzed based on the 

determination of the above assessment results, it can 

be stated that: 

• For assessment in terms of user acceptance level, 

grade scale and rating adjunct as shown in Figure 

2, the Cek BPOM application is at a marginal 

high position. In terms of grade scale is in 

position D and in terms of adjective rating is in a 

position between ok and good. 

• In the assessment of the percentile range, the Cek 

BPOM application is in Grade D. 

2. The highest value of the SUS score is 92.5, it can be 

stated that: 

• For assessment in terms of user acceptance level, 

grade scale and rating adjunct as shown in Figure 

2, the Cek BPOM application is at a acceptable 

position. In terms of grade scale is in position A 

and in terms of adjective rating is in a position 

best imaginable. 

• In the assessment of the percentile range, the Cek 

BPOM application is in Grade A. 

3. The lowest value of the SUS score is 42.5, it can be 

stated that: 

• For assessment in terms of user acceptance level, 

grade scale and rating adjunct as shown in Figure 

2, the Cek BPOM application is atnot acceptable 

position. In terms of grade scale is in position F 

and in terms of adjective rating is in a position 

between poor and ok. 

• In the assessment of the percentile range, the Cek 

BPOM application is in Grade F. 

IV. RESULT  

The results of usability testing will be used as the initial 

data in developing Cek BPOM Application. The average SUS 

score which is 67.25 indicates that Cek BPOM application is 

in a marginal high position. It means that application is not yet 

really useable but still needed for respondents as an e-

government service. The highest SUS score was 92.5 means 

it’s useable and the lowest was 42.5 means it’s not useable. 

To get accurate information, interviews are conducted with 

respondents with the highest scores and lowest scores. The 

highest score respondent were female aged between 26 - 35 

years who had previously used Cek BPOM application. The 

score given is high because according to respondent, Cek 

BPOM application helps her to see the registration number of 

a product. While respondents who have the lowest score are 

those female aged 26-35 years who did not know the Cek 

BPOM application before. According to respondent, the 

interface of application needs to be changed. 

REFERENCES 

[1] Presiden RI, “Instruksi Presiden Republik Indonesia Nomor 3 Tahun 

2003 tentang Kebijakan dan Strategi Nasional Pengembangan e-

Government,” 2003. 

[2] Badan Pengawas Obat dan Makanan Republik Indonesia, “Izin Edar 

Produk Obat, Obat Tradisional, Kosmetik, Suplemen Makanan dan 

Makanan yang Bersumber, Mengandung, dari Bahan Tertentu dan 

atau Mengandung Alkohol,” Bpom, 2009. 

[3] Asosiasi Penyelenggara Jasa Internet Indonesia, “Penetrasi & 

Perilaku Pengguna Internet Indonesia Tahun 2017,” 2017. 

[4] Tim Viva, “Bingung Produk Aman atau Tidak? Cek di Aplikasi 

BPOM,” 2017. [Online]. Available: https://www.viva.co.id/gaya-

hidup/kesehatan-intim/986683-bingung-produk-aman-atau-tidak-

cek-di-aplikasi-bpom. 

[5] A. Habibullah, “Kajian Pemanfaatan dan Pengembangan E-

Government,” Masyarakat, Kebud. dan Polit., vol. 23, no. 3, pp. 

187–195, 2010. 

[6] I. H. N. Aprilia, P. I. Santoso, and R. Ferdiana, “Website Usability 

Testing using System Usability Scale,” J. IPTEK-KOM, vol. 17, no. 

1, pp. 31–38, 2015. 

[7] B. Pudjoatmodjo and R. Wijaya, “Tes Kegunaan (Usability Testing) 

Pada Aplikasi Kepegawaian Dengan Menggunakan System 

Usability Scale (Studi Kasus : Dinas Pertanian Kabupaten 

Bandung),” Semin. Nas. Teknol. Inf. dan Multimed. 2016, pp. 37–

42, 2016. 

[8] U. P. Ependi Febriyanti; Hutrianto, Hutrianto, “System Usability 

Scale Antarmuka Palembang Guide Sebagai Media Pendukung 

Asian Games XVIII,” J. Inf. Syst. Eng. Bus. Intell., vol. 3, no. 2, pp. 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C1 - 89 

80–86, 2017. 

[9] I. T. Maulana and F. Firdian, “Perancangan Media Pembelajaran 

Multimedia Interaktif Untuk Mata Kuliah Aplikasi Software,” J. 

Sains dan Inform., vol. 3, no. 12, pp. 89–96, 2017. 

[10] P. I. Santosa, Interaksi Manusia dan Komputer Teori dan Praktek. 

Yokyakarta: Penerbit Andi, 1997. 

[11] M. M. Ali-Shahid and S. Sulaiman, “A case study on reliability and 

usability testing of a Web portal,” 2015 9th Malaysian Softw. Eng. 

Conf. MySEC 2015, pp. 31–36, 2015. 

[12] N. B. N. Rozali and M. Y. B. Said, “Usability testing on government 

agencies web portal: A study on Ministry of Education Malaysia 

(MOE) web portal,” 2015 9th Malaysian Softw. Eng. Conf. MySEC 

2015, pp. 37–42, 2016. 

[13] Sugiyono, Metode Penelitian Pendidikan Pendekatan Kuantitatif, 

Kualitatif, Dan R&D. Bandung: Alfabeta, 2014. 

[14] J. Sauro, “Measuring Usability With TheSystem Usability Scale 

(SUS),” 2011. [Online]. Available: https://measuringu.com/sus/. 

[15] J. Brooke, “SUS: A Retrospective,” J. Usability Stud., pp. 29–40, 

2013. 

[16] J. Bangor, A., Kortum, P. T., & Miller, “Determining what 

individual SUS scores mean: Adding an adjective rating scale,” J. 

usability Stud., pp. 114–123, 2009. 

AUTHORS PROFILE 

A glimpse of the author, Irawaty Evalina Sitanggang was born on 

September 26, 1986 in Tarutung City, North Tapanuli Regency, North 

Sumatera Province. The author is the third child of 4 siblings, with an 
elementary school education background of SD N 173105 in Tarutung City, 

and junior high school in SMP N 2 Tarutung. In 2001 she continued to SMA 
N 1 Tarutung as senior high school and was declared graduated in 2004. After 

graduating from senior high school, the author resumed her studies at the 

University of North Sumatra by taking a Computer Science Department. In 
June of 2009, the author completed her thesis in order to meet the Bachelor's 

requirements with her research entitled Application Design of Diabetes 

Mellitus Diagnosing System Using Decision Support System Based on 
Analytical Hierarchy Process (AHP) Method and finally holds a Bachelor of 

Computer. From December 2010 until now, the author has joined as a public 

servant at the National Agency for Drug and Food Control in Medan. 

 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C1 - 90 

 

ICT Integration in the Implementation of 

Flipped Learning Model at EFL Classroom 
 

 

Nirva Indriyani1, Purnawati2 

English Education Department, Magistrate Program of Jakarta State University 

Jakarta, Indonesia 

 
1nirvaindriyani_pb17s2@mahasiswa.unj.ac.id 

2purnawati_pb17s2@mahasiswa.unj.ac.id 

 

 

Abstract—The growth of Information, Communication, 

and Technology (ICT) recently demands teachers to be 

innovative to create good and appropriate learning model. 

Hence, it is crucial for teacher in the digital era to know 

the needs of the millennial students in considering the 

learning model they want to apply in teaching. Flipped 

learning model for instance, is an appropriate learning 

model which uses technological applications in teaching 

and learning process. Such these technological 

applications make the flipped learning process and 

environment different from the traditional model. In this 

case, one of the applications which can be integrated in this 

learning model is WhatsApp. WhatsApp application is 

well-known among students nowadays. The Usage of 

WhatsApp in the flipped learning leads the students not 

merely use this application for entertainment but for 

education needs such as exchange information and 

materials in teaching and learning process as well. 

Therefore, this present study attempts to investigate the 

integration of ICT applications such as WhatsApp in the 

flipped learning model of English as Foreign Language 

(EFL) Classroom. The method utilized in this present 

study is descriptive qualitative method. Twenty EFL 

students as the sample were investigated through the test. 

The WhatsApp application was used to transfer video and 

learning materials before the classroom begun. The data 

showed that 95% of the students’ achievements were 

above the Minimum Completeness Criteria (KKM). Based 

on the result above, it can be concluded that Flipped 

Learning Model with ICT integration makes the EFL 

teaching and learning process run effectively. 

 

Keyword—EFL; Flipped Learning; ICT; WhatsApp 

 

I.INTRODUCTION 

In dealing to teach millennial students at this digital era, 

using and integrating technology has become important and 

effective thing in language teaching and learning nowadays. 

This is because technology not only change the way people 

think, work, and live but it also can be utilized as a tool for 

transforming any information including knowledge and 

facilitating teaching learning process as well as motivating the 

students. Thus, it is important for the teacher to consider the 

integration of the technology in teaching students these days 

since they are all native speakers of digital language of 

computers and internet (Prensky as cited in Ta’amneh,2017). 

The integration of ICT in teaching and learning 

commonly close with the usage of learning technology in 

teaching and learning process. Regarding to the demand of 

21St education which requires students to be active and 

autonomous in the learning process, the integration of ICT in 

an active learning provides the solution for teaching and 

learning improvement. As the result, the combination of those 

two things create a new learning model which is known as 

flipped learning. This learning model is intended to invite the 

millennial students who are in fact have high interest in 

technology to be involved in the learning process by providing 

them the way of learning which is acquainted with the digital 

world such as the use of technological applications. 

Teachers can incorporate the various kinds of 

technological applications in implementing the flipped 

learning model. Among the technological applications, 

WhatsApp as a mobile application which occupies the internet 

data of the users can be utilized since it is an outstanding 

application which can assist both teacher and students in 

sharing any information. Moreover, such application is able to 

provide learning resources when teachers and the students are 

separated by time and distance (Honeyman & Miller as cited 

in Ta’amneh,2017). In this context, it can be summed up that 

the integration of ICT in the flipped learning model can 

improve the learning experiences and grab the interest and 

attention of millennial students (Roehl, Reddy, & Shannon as 

cited in Basal,2015). To such a degree, this study attempts to 

investigate ICT integration in the implementation of flipped 

learning model especially at EFL classroom.  

A. Statement of the Problem 

mailto:nirvaindriyani_pb17s2@mahasiswa.unj.ac.id
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The researchers point out that the EFL students 

encounter many problems and obstacles in learning English. 

Most of students feel that teachers deliver the materials in 

monotonous ways. For this case, the researchers think that 

flipped learning model which involves technology in its 

process can help the teachers and students to share 

information in interesting and exciting way.  

B. The Purpose of the Study 

The purpose of this present study is to investigate the 

integration of ICT in flipped learning model. Specifically, it 

attempts to know students’ achievement through flipped 

learning model. 

C.  The Questions of The Study 

This study aimed to answer the following question: How 

is the Integration of ICT in the Implementation of Flipped 

Learning Model at EFL Classroom? 

D. Significance of the Study 

It is hoped that the results of this study will assist 

educators, especially teachers to realize and understand that 

flipped learning model can wisely be implemented in teaching 

and learning process in this digital age. 

II. LITERATURE REVIEW 

A. Technology Integration in Education 

Technology provides many applications which 

effectively can affect the feature of teaching and learning 

process in education. Students-centered can be created 

through the integration of technology in the learning 

environment as this tool has great innovation in which the 

learning process takes place in different way (Dede cited in 

Hidyati,2016). In addition, in the field of language teaching 

and learning, technology integration provides 

multidimensional learning environments for language 

learners, offering the opportunities to engage with the native 

sparkers in making interaction with other learners at a 

distance, and also to access the authentic materials (Chapelle, 

2003; Felix, 2001; Mullama, 2010 cited in Hidayati,2016). 

Furthermore, Project Tomorrow in Misirli (2016) argued that 

technology also allows students to have access to many 

sources to become independent learners and to communicate 

directly and effectively with experts. In other words, it can be 

said that the integration of technology in the learning 

environment will engage the students to be more active in the 

process of learning, getting authentic materials, as well as 

being autonomous learners. 

There are several things should be considered in the 

effort of integrating technology in education particularly in 

the learning process. First, technology should be accessible in 

educational environments such as other classroom tools. 

Second, in successful technology integration, teacher does not 

consider ways to use tools in the classroom but think about 

using them to improve learning without problems, whatever 

the content is. Therefore, while technology is integrated to 

support the knowledge content, it is also utilized to achieve 

technology skills (ISTE in Misirli,2016). In sum, technology 

integration should ease both teacher and students to get the 

access in the educational environment. Moreover, when 

teacher incorporate technology to help teaching and learning 

process, they should acquire with the technology skills.    

B. Flipped Classroom  

Recently, flipped classroom approach has attracted 

teachers to the intention for flipping the learning model to be 

students- centeredness. Flipped learning which is inside of the 

flipped classroom approach is a new type of instruction which 

shifts the traditional way of delivering the materials in order 

to achieve more effective learning outcomes (Alharbi,2015). 

The statement is in line with Bergmann and Sams (2012), who 

define the flipped classroom as what is done at the traditional 

learning is done during the classroom, and what is done during 

the classroom period as the traditional learning, is done at 

home. Furthermore, in the process of learning at flipped 

classroom model the content of the knowledge is delivered to 

the students outside the classroom period through technology 

tools such as video which is made and given by the teachers 

to convey the particular information of the lesson. As 

Alzwekh in Elian and Hamaidi (2018) argued that flipped 

classroom is a model of modern teaching method which 

utilizes the advanced techniques smartly and funnily to meet 

the students’ needs these days. 

From all the definitions above, it can be pointed out that 

the notion of flipped classroom is shifting the process of 

teaching and learning in the classroom and home by 

incorporating the usage of technological applications in 

preparing and delivering the lessons to the students. In 

implementing such this approach, the teachers act as 

facilitators, leader, controller and constructor for the students 

to learn the prepared materials which is given before the class 

time begun.  

C. Implementing Flipped Learning model through 

WhatsApp  

 As has been stated previously that the flipped learning 

model incorporates the technological applications in its 

implementation, so it is clear that teachers are possibly   bale 

to utilize numerous kinds of applications. WhatsApp for 

instance, is one of the mobile applications that grants students 

and teachers to access any information and knowledge related 

to the lessons given and learnt in the leaching and learning 

process. According to Barhoumi as cite in Kufre and Abe 

(2017) WhatsApp is an instant messaging application for 

smart phones that allow the users to exchange information 

such as video, audio, text, and also images by using the 

internet as its platform. In addition, Sayan (2016) argued that 

using WhatsApp into the teacher education courses can allow 

a different group of interested individuals to engage in 

creating and developing content and to gather online to share 

knowledge, information, materials and opinions. 
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Furthermore, he stated that WhatsApp is a new tool in 

education that has similar positive characteristics with the 

other technological applications that have been implemented 

before and it invites teachers and students to use this 

application for enhancing understanding. 

Regarding to the benefits of using WhatsApp in 

educational setting that mentioned in above explanation, it is 

obvious that by incorporating WhatsApp in a learning model 

such as flipped learning is possible to be done since this model 

involves the technology in its implementation. 

D. Previous Studies 

 A number of Studies have attempted to conduct the 

research that deal with the ICT integration and Flipped 

learning Implementation at EFL Teaching and Learning. The 

first is MISIRLI (2016) in which his research title is’ 

Integrating Technology into Teaching and Learning using 

Variety of Models’ revealed that technology integration 

models have important role to learning and teaching process. 

Second researcher that conducted the research in the same line 

is Hidayati (2016) with the research title ‘Integrating ICT In 

English Language Teaching and Learning in Indonesia’ 

approved that the integration of ICT Changes the approaches 

to teaching from traditional teacher- centered to students-

centered. Furthermore, Elian (2016) has concerned his study 

to investigate the Effect of Flipped Classroom Strategy on 

Academic Achievement showed that the students who were 

taught by using the strategy of flipped classroom as a teaching 

strategy got higher score in the academic achievement test 

than those who were taught by using traditional strategy. 

Another study came from BASAL (2015) in which his 

research concern of the Implementation of Flipped classroom 

in Foreign Language Teaching has come with the conclusion 

that this model brought the benefits EFL learning and 

teaching. Additionally, another researcher has attempted to 

conduct the study which concern of the utilization of 

technological application such as WhatsApp in the process of 

teaching and learning. Ta’amneh (2017) in his research 

entitled ‘The effect of using WhatsApp Messenger in Learning 

English Language’ revealed that English lessons can be 

learned more effectively through integrating technological 

application such as WhatsApp.      

III. METHODOLOGY 

A. Research Design 

The research design of this study was descriptive design 

with qualitative approach. This design was chosen since this 

study attempted to describe the teaching and learning process 

and result of students’ achievement when they learn English 

as a Foreign Language by integrating the ICT in the flipped 

learning Model. 

B.  Sample 

There were 20 students with the range of age 14-15 years 

old of Delta English Course decided as the sample in this 

study. The students were in the Intermediate level of English 

proficiency. 

C. Instrument 

To gain the data of this study, the researchers observe 

the classroom and gave the English test which consisted of 20 

questions. This test contained the integrated skills such as 

listening, reading, and grammar. 

D. Data Collection and Analysis 

The data gained through classroom observation and test 

were analyzed qualitatively. The researchers prepare the 

materials for the classroom in the form of video and the 

guideline. The materials were distributed to the students using 

WhatsApp application. The researchers along with the teacher 

assure that the participants watch the video by asking students 

to give report whether they already read the materials or not 

through WhatsApp massages.  

In the classroom, the teacher does reinforcement about 

the video. A discussion about the materials are held. Some 

students were asking the question related to the materials. 

Furthermore, the reflection about the materials is conducted. 

The reflection was implementing the materials in the students’ 

own context. 

In the end of the class the teacher assessed the students’ 

achievement by giving test. The result of the assessment then 

analyzed to become a baseline to evaluate the teaching and 

learning success and achievement. 

IV. RESULT AND DISCUSSION 

The result of the achievement test that was given in the 

end of the class shows 95% students were achieved the target 

result. Among the 20 participants 19 of them got the result 

above the Minimum Completeness Criteria (KKM) and one 

student get 5 points below the standard. 

In the observed class, the role of ICT which is WhatsApp 

application is to deliver the materials from teacher to students. 

Through the application teacher can also motivate and 

reinforce the students to read the materials. The WhatsApp 

which has already installed in the students’ own smartphone 

make the students are able to access and watch the materials 

in their home at leisure. Each of the students can access to the 

material and replay the materials based on their needs. when 

the students unable to understand on particular aspect of 

materials, the students raise question in the class. 

The concept of Flipped learning which students bring 

the materials individually at home is nearly similar with 

takeaway concept where the students bring the material or 

homework out of the class. This method is certainly not new 

for the students. But the presence of WhatsApp in cooperating 

with Flipped learning method were able to attract and 

motivate the students to watch and read the materials. This is 

the other benefit of integrating ICT in the class. As the 
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students are highly interested in smartphone the teacher can 

use this chance to gain students attention by engaging with 

education needs. 

As the materials were given before the class and the 

students watch the video, teacher find that the students are 

already have background knowledge about the topic and the 

students are easier to understand the materials. The condition 

meant the teacher not spending much time for explaining the 

materials in the classroom, but the teacher can have the ease 

time for enrichment, discussion and checking the students 

understanding by giving question randomly. 

This research also shows the teacher role are as 

facilitator which facilitate the students with material as well 

as helping students to construct a new knowledge. Teacher 

also become motivator whom motivate the students to access 

the given material by instruction as well as provide interesting 

materials to avoid the students from unmotivated and 

neglection. 

V. CONCLUSION 

By the result and discussion above the researchers 

concluded that the teaching and learning process by 

integrating ICT in the implementation of Flipped learning of 

ESL classroom achieve the expected result and standard, so it 

is concluded that the teaching and learning process run 

effectively. The collaboration of ICT, appropriate teaching 

methods, and teacher’s role bring positive impact to the 

teaching process and bring advantages both for students and 

teachers. 
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Abstract— A more effective and efficient learning system is needed 

to facilitate the interaction between teachers and students because 

in general after-school learning activities are completed; there is 

no interaction between the teacher and students. The use of mobile 

technology that is currently ever more popular needs to be 

optimized for positive things, especially in supporting the learning 

and teaching process. Distance learning system based on Learning 

Technology System Architecture (LTSA) aims to facilitate 

communication and collaboration. We built online learning that 

provides 24-hour learning solutions so that learning continues to 

run even though the normal class has finished. Chemistry subjects 

are one of the subjects that are considered difficult for students 

and require more study time. From the results of testing the 

application using the questionnaire, the results of the average 

value of all questions are obtained without being classified based 

on user verification, which is 80.03% while the average of all 

questions based on teacher verification is 83.64%. 

Keywords-distance learning; LTSA; chemistry; online learning 

I.  INTRODUCTION  

Education is a conscious and systematic effort carried out by 
people entrusted with the responsibility to influence the students, 
so they will have a good character that fit with the mission and 
vision of education. In another word, education is the maturation 
of students so they can develop their talents, potential, and skills 
in living life. Therefore, it has become a necessity for education 
to be designed to provide understanding and improve student 
achievement. Chemistry subjects are one of the subjects for high 
school students who are one of the main subjects in natural 
science. Success in these subjects is essential for every student. 

Classical methods in school are based on standard lectures 
and does not provide access for students to think systematically 
because the subject matter tends to aspects of memory, the 
problems that exist in the classroom are teacher-centered so that 
it creates student saturation during learning activities and low 
student activity when learning chemistry is impressed boring all 
this time. Based on these problems it is necessary to apply 
learning methods that require students to be active, one of the 
recommended methods is a problem-solving method based on 
Learning Technology System Architecture (LTSA). 

Online classes allow a student to study without depending on 
place and time and allow the student to get lifelong learning [1], 
[2]. The delivery of good learning material on the E-learning 

system will be more and more interesting, with the fact that the 
quality of internet services in Indonesia is getting better. With 
the better means of supporting e-learning, rapid response to 
every learning problem in students will be easy for teachers and 
managers to make improvements during the teaching-learning 
process without the need to wait for a long process. 

Based on these problems it is necessary to apply learning 
methods that require students to be active, one of the excellent 
learning systems is Learning Technology System Architecture 
(LTSA) based learning. At this stage of e-learning design is 
combined with LTSA. LTSA, IEEE 1484 is an international 
standard of learning system developed based on the IEEE 1484 
Learning Standards Committee (LTSC) by the Incorporation 
License, Edutool division. The LTSA specifies five layers, but 
only layer 3 is normative. Each layer describes a system at a 
different level. Higher layers have higher priority and influence 
in system analysis and design. In the LTSA system architecture, 
there are five layers, but only layer 3 is the normative layer, the 
other layers include the informative layer. The use of LTSA as a 
supporter of the e-learning design stage to improve effectiveness 
in application development [3], [4]. LTSA includes a 
comprehensive system commonly known as learning 
technology, education, and technology training, computer-based 
training, computer-assisted instruction, intelligent tutoring, 
metadata. This architecture is neutral to aspects of pedagogy, 
content, culture, and platforms of a teaching system. The 
development of this system is optimized for mobile hardware to 
support user mobility. By focusing on mobile systems, it is 
expected that application coverage can be further improved. 

Our chemistry learning media have designed several quiz 
models to justify and measure the students 'understanding of all 
the material/module provided by the teacher. In the discussion, 
the application will process, each question from the student. 
These questions will be sent directly to the teacher, so the teacher 
can explain the material that has not been understood by 
students. In practice questions, this application will process the 
questions entered by the teacher. The execution of this exercise 
is based on the time determined by the teacher. The value of the 
results of the workout of the problem training will be stored as 
training value data and displayed in the student application, for 
information about the execution of the test exercises will be 
known directly by the teacher. 
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II. PROPOSED METHOD 

A. Design of System Architecture LTSA 

There are three components that are the main basis for an 
LTSA architecture, namely process, media, and flow. The 
process is an activity that will accept input, process input, and 
then produce output. For media itself is a storage area which is a 
media that can store information, information can be searched 
and can also be updated. While the flow can be interpreted as 
connectivity (one direction, two directions) between entities that 
carry information. We use the third layer because only layer 3 is 
normative. Each layer describes a system at a different level. 
High layers have higher priority and influence in system analysis 
and design. In the LTSA system architecture, there are five 
layers, but layer three which is the normative layer and the other 
layers include the informative layer. Figure 1 Describes the 
components of the LTSA architecture in the third layer that is 
Normative. Normative is the term used in the LTSA as a clue to 
the system specifications technically on the implementation to 
be carried out. While informative is a term that is quite helpful 
in designing the architecture, but it is not something that is 
needed to understand the contents of the standard LTSA. The 
structure does not include technical specifications and does not 
originate from an integrated part of the standard LTSA [1]. 

 

Figure 1.  Components of the LTSA architecture [1] 

The physical architecture of the application can be seen in Figure 
2.  A system architecture designed to enable teachers to be still 
able to interact with students both at school and at home, 
teachers can also provide material and questions through the 
system or server [5].  

 

Figure 2.  The architecture of the physical system  

Students can also do tests/quizzes about the material that has 
been studied. The teacher answers the questions asked by 
students. This FAQ process requires internet which will be 
displayed directly on the mobile Android system. The teacher 
also manages question exercises to test students' abilities. The 
process of training this problem also requires the internet as a 
means to connect Android to the server so that it can be done 
anywhere. 

B. Design of LTSA Module  
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Figure 3.  Design of module for the teacher 

Figure 3. describes the module for the teacher that is in the 
LTSA module layer in the 3rd layer. Namely, there are 
Materials, Questions, and Student Values and Comments. For 
the explanation as follows: 

1. Material: the teacher can use the material in the form of 
files and descriptions of the material on the application 
that has been inputted through the server as a learning 
resource for students. 

2. Problem: The teacher can add questions and change the 
problems on the server to be displayed in the chemistry 
learning application. 

3. Student Values: in this module, the teacher can monitor 
student grades and will record student learning outcomes 
or student achievements in the form of values from the 
system which will later become a reference for students 
to improve student learning activities later. In this 
module, the teacher can see the results of student 
achievements in the form of values on the server that is 
already available, where the teacher can provide 
conclusions whether the student's achievement has 
increased or not   

4. Comments: In this module, the teacher can reply or hold 
discussions with students through teacher comments. 

Figure 4.  describes the student module that is designed in 
the LTSA module layer in the 3rd layer. Namely, there are 
delivery (submission of material learning), learner entity 
(material learning and questions), and evaluation (grading). 
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Figure 4.  Design of LTSA module for the student  

Figure 5. describes the use-case system diagram with the 
following information: 

The features that owned by Admin: 

• Admin can manage users such as adding, deleting or 
editing user data. 

• Admin can manage content where the existing content 
server can be added, deleted and changed according to 
system requirements. 

• Admin can manage material by editing, adding or 
deleting 

• the material in the system is either server or client. 

• Admin can add, edit and delete existing problems with 
the system with the appropriate questions on the 
material. 

• Admin can add, delete, and change final exam questions 
and give value to students. 

• Admin can reply to comments that have been sent by 
students. 

• Admin can see student grades 

The features which owned by the teacher: 

• Teachers can manage users such as adding, deleting or 
editing user data. 

• The teacher can manage the material by editing, adding 
or deleting material in the system both on the server and 
on the client. 

• The teacher can add, edit and delete existing problems 
with the system with the appropriate questions in the 
material. 

• Teachers can add, delete, and change the final exam 
questions and give grades to students. 

• The teacher can reply to comments that have been sent 
by students. The teacher can see the grades of students. 

The features of the User are as follows: 

• Users can view and read material in the application. 

• Users can work on the problem and find out the right 
and wrong answers directly. 

• Users can work on the final exam questions to find out 
their abilities. 

• Users can see the final value of either the daily question 
value or the final exam question that the students have 
done. 

• Users can comment or ask questions about material that 
is not understood.  
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Figure 5.  The use-case diagram of the system 

III. RESULTS 

In this section, we will explain the results of the developed 
system which utilize the LTSA in online learning of Chemistry 
subject. There are two systems that have been created; the web-
based server system and client system which deployed on the 
mobile android system. Some examples of User-Interface (UI) 
software which has successfully developed are in figure 6 – 10. 

Figure 6.  User-interface of the login system  
 

 

Figure 7.  Section result of Data Page UI on the server 
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Figure 8.  Admin home page 

Figure 9.  Starting page on the client (*Android system) 

 

Figure 10.  Client chat and learning content design results 

A. Hardware Implementation result 

Testing on different hardware includes the following tests: 
Installation, application, opening application, Showing Splash 
screen, Viewing material. Display questions, download material, 
view grade and do discussions. The test results on many 
hardware show smooth results without any problems; the details 
are as follows: 

• Asus Zenfone Laser 2, Xiaomi Redmi 3, Xiaomi Mi 4i, 
the results are smooth without problems. 

• The Lenovo A7000 failed to operate. 
From the results of the experiment, it shows that the 

application is suitable only for hardware that has an operating 
system above Android KitKat (4.4.4). Hardware component 
specifications do not affect the running of the system. 

B. Measurement of user satisfaction 

This questionnaire was given to 30 students from SMAN 2 
Pamekasan for evaluating the application. The questionnaire 
contains a statement regarding the use of chemistry learning 
applications by students. Calculation of the questionnaire results 
using the Likert scale feasibility test with the following 
conditions [6]: 

TABLE I.  WEIGHT VALUE OF LIKERT SCALE 

Answer  Weight Value 

Strongly agree (SA) 5 

Agree (A) 4 

Less Agree (LS) 3 

Disagree (D) 2 

Very Disagree (VD) 1 

The results of the questionnaire application for chemistry 
subjects from students are shown in Table II and Table III. 

TABLE II.  STUDENT KOUISIONER RESULTS 

No Statement 

Alternative Answers Tota

l 

Scor

e 

Y 
% 

Score 
SA 

(5) 

A 

(4) 

LS 

(3) 

DS 

(2) 

VD 

(1) 

1 Statement 1. 15 32 13 1 0 244 305 80 

2 Statement 2. 13 34 12 2 0 241 305 79,02 

3 Statement 3. 14 33 13 1 0 243 305 79,67 

4 Statement 4 8 36 15 2 0 233 305 76,39 

5 Statement 5 10 34 16 1 0 236 305 77,38 

6 Statement 6 17 33 10 1 0 249 305 81,64 

7 Statement 7 16 27 16 2 0 240 305 78,69 

8 Statement 8 15 32 14 0 0 245 305 80,33 

9 Statement 9 22 32 7 0 0 259 305 84,92 

10 Statement 10 16 36 9 0 0 251 305 82.30 

Average 
80.03 
 

TABLE III.  TEACHER KOUISIONER RESULTS 

No Statement 

Alternative Answers 
Total 

Score 
Y 

% 

Score 
SA 

(5) 

A 

(4) 

LS 

(3) 

DS 

(2) 

VD 

(1) 

Functionality Variable 

1 Statement 1. 1 1 0 0 0 9 10 90 

2 Statement 2. 0 2 0 0 0 8 10 80 

3 Statement 3. 2 0 0 0 0 10 10 100 

4 Statement 4 1 1 0 0 0 9 10 90 

Efficiency Variable 

5 Statement 5 0 2 0 0 0 8 10 80 

Usability Variable 

6 Statement 6 0 2 0 0 0 8 10 80 

7 Statement 7 0 2 0 0 0 8 10 80 

8 Statement 8 0 2 0 0 0 8 10 80 

9 Statement 9 0 1 1 0 0 7 10 70 

Portability Variable 

10 Statement 10 1 1 0 0 0 9 10 90 

11 Statement 11 1 0 1 0 0 8 10 80 
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Average 
83.64 

 

 

The calculation is done using a formula: 

Total Score = T * Pn.    (1) 

Y = Highest score * number of respondents. (2) 

Percentage score = (Total score / Y) * 100 (3) 

TABLE IV.  FEASIBILITY CONVERSION RESULTS 

No Percentage Interpretation 

1 0 % - 19,99 % Strongly Disagree 

2 20 % - 39.99 % Disagree 

3 40 % - 59.99 % Disagree 

4 60 % - 79.99 % Agree 

5 80 % - 100 % Strongly agree 

By looking at table 5, it can be concluded that the application 
has received an excellent response from users since the average 
satisfaction is above 80%. Thus, we may get the conclusion that 
users are very satisfied with the application performance.  

IV. CONCLUSION 

From the results of the application test using the 
questionnaire, the results of the average value of all questions 
are obtained without being classified based on user verification, 
which is 80.03% while the average of all questions based on 
teacher verification is 83.64%, and the application has received 
a very good response from users with very satisfied values. 
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Abstract—This paper purposed tools for teaching and learning 

introductory programming for beginners. Trinket, online python 

tutor and flowgarithm are visualization tools for teaching and 

learning programming. Visualization tools facilitate the novice 

students more understanding of the execution line of code by 

guiding them through a series of animated techniques. 

Consequently teaching and learning to programme make easy and 

fun and then motivational the student to learn to programme will 

increase. 

Keywords- teaching, learning, introductory programming,  

beginners,  visualization tools 

I.  INTRODUCTION  

Introductory programming courses are part of Computer 
Science; this is a basic course to develop competency in IT skills, 
one of them is Informatics Engineering. This course provides 
competencies on the basic concepts of Programming that will be 
the basis for the development and application of further 
programming subjects. This subject is according to the need of 
the industrial revolution 4.0 that focuses on mastering 
Information Technology, especially mastery of programming to 
support the Internet of Things or digitalization to be able to 
advance competitiveness in the 21st century. 

However, teaching and learning programming is absolutely 

not easy and very challenging. Sometimes there are difficulties 

when learning or teaching programming in the early stages. As 

the programming language syntax, student motivation level, 

gap student knowledge background, teaching or learning 

method, the editor tool used, material complexity, etc [1-2]. 

 

There are tips will be useful to anyone teaching or learning 

to a programme at any level and any audience [3]: 
- Use live coding. Live coding does not always begin from 

the blank screen; instructors should present to their 
students some starter code with the concepts they have 
already comprehended, and then they extend it or modify 
it with live coding. Highly recommended the students have 
reference material available after lectures, such as a 
textbook, hand out or anything else. 

- Have students make predictions, the keyword when the 
presentation more effective is making students predict the 
result of the demonstration code before running it.  

- Remember that beginners are not experts, Beginners 
program differently than experts and need different 

approaches or tools. Beginners may need to spend time 
thinking; They may need to construct examples in guided 
steps. 

- Don't just code, not only line of codes but be 
equipped explanation and how the code works. 

Therefore, improvements are needed in teaching or learning 

to programme. If identified then the designs for teaching or 

learning to programme introductory programming courses can 

be categories be 4, • Curricula • Pedagogy • Language choice • 

Tools for teaching[4]. 

During the years several types of tools and approaches have 

been proposed to support programming teaching and learning. 

This paper purposed focus tools for teaching and learning 

introductory programming for beginners. These tools support 

Visualization learning and flowcharts. 

- Visualization tools, the main purpose is to facilitate the 

novice students so that understanding the execution line of 

code by guiding them through a series of animated 

techniques [4-5] 

- Flowcharts are regularly a great choice of a visualization 

tool because they can show the algorithm as a model that 

a novice student (with little or no prior knowledge before) 

can easily learn. By using this, the students will simply 

understand the program flow, and next, they can try 

coding independently. This flowchart is suitable for 

modeling of simple programming concepts, not for the 

complex problem [5]. 

II. TRINKET, THE KEY WAY TO OPEN TEACHING AND 

LEARNING 

A. About Trinket 

Trinket is an interpreter that runs and write code in any 

browser, on any device.  Trinkets run directly, with no need to 

log in, download plugins, or install software. Simply share or 

embed the code like YouTube video with your changes when 

you're done [6]. Trinket just support Python language. 

B. Advantages of Teaching and Learning using Trinket 

For teaching : Presents that our code for the students real-time 

makes interesting things, inciting curiosity and motivating 

learning for the students. 

mailto:kautsar%7d@trunojoyo.ac.id
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For learning : With the trinket, the learner can share the code 

for collaborative learning with others because the screen look 

like their screen. 
 

C. Getting Started with Trinket 

First, go to https://trinket.io/ and then write code in here and 
compile it. The result of this programme can be seen the side of 
it. 

 
Figure 1.  Running code in Trinket 

 

For sharing code, through the menu  and then select sub menu 
Share. After that copy the link to share the code with others. 

 
(a) 

 

 
(b) 

Figure 2.  a. Menu b Sub Menu Share code 

 

The last, for embed the code to the web can be done by clicking 
sub menu Embed. And then copy this code on your site 

 

Figure 3.  Sub Menu Embed code 

 

III. ONLINE PYTHON TUTOR, VISUALIZATION PROGRAM  

A. About Online Python Tutor 

Online Python Tutor is a web-based program Visualization 
tool for any languages such as Python, Java, C, C++, JavaScript, 
and Ruby created by Philip Guo. The purposed of this tool is 
used to people overcome a fundamental barrier to learning 
programming so that understanding what happens as the 
computer runs each line of code. Through this tool, can write 
code programs directly in the web browser (without installing 
any plugins and share like Trinket [7-8]. 

B. Advantages of Teaching and Learning using Online 

Python Tutor 

- Visualized step by step each line of code. 

For teaching: make teaching more clearly for 

explanation concept of programming.  

For learning: this visualization can be repeated anytime 

so that makes the students can repeat the material.  

- Embeddable in web-based make the students can read 

lessons and interact with code visualizations with the 

same display on their web. 

- Get live help from volunteers real time make the 

students learn independently 

C. Getting Started with Online Python Tutor 

Writing Code, first visit 

http://www.pythontutor.com/visualize.html#mode=edit and 

then write code in here. 

 

 
(a) 

http://www.pythontutor.com/visualize.html#mode=edit
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(b) 

 

 
(c) 

Figure 4.  a. Writing code b. Executed code c.Embeded code 
 

The code display shows how to the program that is being 

visualized.  

- A red arrow: points to the next line to be executed  

- A light green arrow: points to the line that has just 

executed 

- A slider bar and text indicate the current execution point 

being visualized. The user can click on or drag the mouse 

the slider bar to jump to a particular point or use 

navigation buttons to step forwards and backward 

executed lines 

- The frames pane shows global variables  

- The objects pane shows visual representations of objects 

- The program output shows the cumulative output. 

IV. FLOWGORITHM, INTRODUCTORY PROGRAMMING BASED 

ON FLOWCHARTS  

A. About Flowgorithm 

Flowgorithm is simple graphical flowcharts for beginner's 

programming language. Typically, when a student was first 

learning to a programme and then they used text-based 

programming languages (any programming language) can either 

be easy or frustratingly difficult. By practicing flowcharts, the 

student can concentrate on programming logic rather than all 

typical programming language. In Flowgorithm, after arranging 

flowcharts correctly the next step can also run programs directly. 

Flowgorithm can interactively convert your flowchart to over 18 

languages. These include C#, C++, Java, JavaScript, Lua, Perl, 

Python, Ruby, Swift, Visual Basic .NET, and VBA (used in 

Office) [9-10]. 

B. Advantages of Teaching and Learning using Flowgorithm 

Flowgarithm can be executed directly by the built-in 
interpreter allowing students to learn programming concepts 
before being confronted with language-specific syntax and 
semantics. 

Flowgorithm provides an integrated learning path so the 
students can apply their knowledge to a real programming 
language. 

C. Getting Started with Flowgorithm 

To help the students to visualize how a shape relates to its 
generated source code, both shapes and source code are color-
coded based on their functional category. 

If the student is passed through the code, the current shape in 
the flowchart is highlighted as well as the corresponding source 
code. Each line of source code is directly linked to its parent 
shape - and will change colors based if the shape is selected. 

 

Figure 5.  Writing code in flowgarithm 

V. DISCUSSION 

Based on this literature, the tools that purposed in this paper 
support for Visual Learning, where this visual learning is one of 
the keys to success in teaching and learning programming.  

Student activity to try to be independent at a later time is very 
helpful in learning success. because those three tools will 
directly provide feedback if an error occurs in the programming 
syntax. 

Using combination tools for teaching and learning to the 
programme will make learning more comprehensive. because 
each tool has advantages and disadvantages. 

Through flogarithm, students can write a simple program to 
exercise the ability to write code. Visualization how to work 
lines of code from Online Python Tutor makes the student can 
debug if the result not as expected. And Get help from this tool 
can encourage students to answer questions that may help 
her/him to reach a solution. 
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VI. CONCLUSION  

Teaching and learning programming is challenging for both 

students and teachers. Therefore, there is a gap has been 

addressed to enhance the teaching and learning process of 

programming to students. 

 Writing code program using trinket, online python tutor and 

flowgarithm perform the teacher can explain clearly and detail 

so that the student can more understand about the program and 

increase student motivation. 
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Abstract—Padlet (https://padlet.com/) is a web 2.0, bulletin 

board-like platform where digital content is placed by anyone, for 

anyone, from anywhere (Padlet, n.d.; in Baida, 2014). Padlet can 

be accessed through any electronic devices as long as the devices 

are connected with Internet. Thus, Padlet may allow any students 

engage within collaborative learning from anywhere and at any 

time they are free. This research was designed to explore the use 

of using padlet in EFL Classroom and its challenges that student 

faced in using Padlet. The research also is conducted using 

qualitative design, specifically a case study approach. The 

participants of this study were 48 PMPBI 2017 students at UNJ 

who used Padlet in their classroom.  The instrument used in this 

study was questionnaire and interview. The results of this research 

are 40 completed questionnaires revealed that using Padlet made 

students more interesting (83%), reading suggestion posted by 

other students enhanced students’ learning experience (79%), 

however students likely were more to contribute to a class 

discussion verbally than Padlet. Also, there is no significant 

difference in students’ preference for using Padlet according to 

their English Language Proficiency. The researchers suggest that 

the use of Padlet may help to increase the engagement between 

students and lecturers 

 

Keywords: Padlet, EFL Classroom 

 

I. Introduction 

     Information and Communications Technology (ICT) has 

become one of the basic building blocks of modern society 

within a very short time (Daniels, 2002). Many countries now 

regard understanding ICT and its concepts and mastering the 

basic skills and as part of the core of education, alongside 

reading, writing and numeracy, including Indonesia 

Related to 21st century curriculum that has been a hot 

issue in education (Lombardt, 2007; Alismail & McGuire, 

2015), students should be able to engage actively and 

effectively in learning environment and develop 21st century 

skills such as critical thinking, problem solving and 

collaboration. The teachers are also demanded to play a 

significant role in helping students develop 21st century skills 

by applying methods that align with the students’ needs.    

Today’s students -- the “Net Generation” (Harasim 2013:2) -- 

socialize and communicate online; therefore, it should be 

natural for ESL/EFL educators to integrate online applications 

in the language classroom as an extension of current 

collaborative preferences among classmates. Padlet 

(https://padlet.com/) is a web 2.0, bulletin board-like platform 

where digital content is placed by anyone, for anyone, from 

anywhere (Padlet, n.d.; in Baida, 2014). Padlet can be accessed 

through any electronic devices as long as the devices are 

connected with Internet. Thus Padlet may allow any students 

engage within collaborative learning from anywhere and at any 

time they are free. This study was designed to investigate the 

effectiveness of using Padlet in English language classroom. In 

order to achieve the purpose of this study, the following 

research questions were addressed:  What is the students‟ 

perception and attitude towards using Padlet in classroom?  

 

II. Literature Review  

Padlet features an „online wal l‟web-based where 

ideas are collating via virtual post from the users (Shield, 2014). 

This tool offers enormous benefits to its users without the need 

to have an account. Users can create unlimited walls, invite 

others to collaborate on their walls, customize and set privacy 

on their Padlets merely by using a free account (Fiester & 

Green, 2016; Miller, 2016). Users can also add links, images, 

text, documents and video files in their wall and move them 

round freely like sticky notes on the wall. Sign in up for an 

account will be beneficial for teachers as their can manage their 

classroom interaction and performance.  

Students can learn through Padlet anytime anywhere 

with any internet-enable devices such as smartphone, tablet, and 

computer with internet connection. There is no software needed 

to be downloaded to use Padlet. Students can then share their 

works on Facebook, Google+, e-mail or even embedded the 

URL into their blog (Wood, 2016). Previous studies on Padlet 

mostly covered the usefulness of Padlet to support collaborative 

activities (Dembo & Bellow, 2013; Fuchs, 2014; Ellis, 2015). 

However, there is very little research that has been done on the 

effectiveness of Padlet in enhancing students‟ language 

performance in classroom. 
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Previous studies related the use of Padlet in classroom 

context has been conducted before. Algrainii (2014) 

investigated the effect of using Padlet on enhancing female 

Saudi EFL learners’ writing performance. The research was 

conducted by using experimental study which the participants 

divided into two groups: control group and experimental group.  

The experimental group received an intensive training 

and writing exercises through using Padlet while the control 

group was instructed through the traditional lecture-discussion 

instruction method after pretested at the beginning of the study 

to make sure that they were homogenous. At the end of the 

experiment, they were post-tested using a writing skill post-test 

in order to evaluate their writing skills. The findings of the study 

revealed that there were statistically significant differences 

between the means of two groups in favor of the experimental 

group achieved better results in the post-test after being taught 

by using Padlet 

Using Padlet in language learning sessions has been 

proven to be beneficial in enhancing student interest and may 

increase learner motivation. Richardson (2009) states web 

applications may enhance learning in language settings as 

today’s students are naturally attracted technology (in Jabar & 

Ali 2016:160).  

 

III. Methodology  

This study is conducted using qualitative design, 

specifically a case study approach. According to Yin (2014: 16), 

a case study is an empirical inquiry that investigates a 

contemporary phenomenon (the case) in depth and within its 

real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident. It also allows 

a researcher to go beyond the quantitative statistical results and 

provides in-depth explanation of a certain phenomenon. 

Therefore a case study method is conducted to explore the use 

of Padlet in EFL classroom and also its challenges as a 

phenomenon. The participants of this study are 48 PMPBI 2017 

students at UNJ who used Padlet in their classroom.  

The students came from English Education majors 

including A and B classroom. All the participants owned a 

smartphone, laptop  and have active connectivity with the 

internet. Two research instrument were used in this study. They 

were questionnaire and interview. The participants were 

requested to complete an online questionnaire consisting of 

close-ended and open-ended questions to express their answer 

about the Use of Padlet in EFL classroom.  

The questionnaire items were provided with four-

points Likert scale. It was adapted from Harris, Yunus and 

Badusah’s (2017) study to identify students’ views and attitude 

on using Padlet in EFL classroom. The participants were 

required to respond on each item based on the given rating 

scale: Strongly Agree (4), Agree (3), Disagree (2), and Strongly 

Disagree (1). The participants will be given further explanation 

if they did not understand any item of the survey. Another 

instrument of this study was open-ended interview that explore 

the challenges on using Padlet in EFL classroom 

Then, the writer interviewed the students and lecturers 

to complete and to crosscehcek the data gained from 

questionnaire. 

IV. Data analysis procedures 

In analyzing the data, each instrument was analyzed in 

different steps: 

1. The data gained trough questionnaire were tabulated 

by using Ms. Excel 2013 and measured by using 

ismole frequent percentage. After that, the data were 

presented in the form of charts and discussion. 

The formula is total respond = sum of respondents × 

100% 

2. The data gained through the interviews were 

transcribed and analyzed and afterwards presented to 

support the data finding from questionnaire.  

 

V. Results and Findings 

Students’ perception and attitude towards using Padlet in 

classroom: The questionnaire items have been analyzed and the 

data was calculated in percentages. The result can be referred in 

Table 1 below:  

 

N

o. 

Item Strong

ly 

Agree 

Agre

e 

Disagr

ee 

Strong

ly 

Disagr

ee 

1 I know how to 

use Padlet for 

getting 

information 

5% 85% 5% 5% 

2 Learning 

language via 

Padlet is a good 

idea.  

5% 55% 40% 0% 

3 My interaction 

in Padlet 

messaging was 

clear.  

0% 4% 70% 10% 

4 Padlet was easy 

for me to 

become skillful 

in discovering 

information 

20% 45% 35% 0% 

5 I got a lot 

information 

from Padlet 

15% 40% 40% 5% 

6 Learning 

English 

language using 

Padlet 

convenient for 

me 

5% 5% 30% 60% 

7 Padlet is 

convenient for 

academic 

5% 85% 10% 5% 
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engagement 

purposes 

8 Padlet allows 

me to 

academically 

engage with 

peers and 

lecturers at any 

time and any 

place 

20% 75% 0% 5% 

9 I found that 

Padlet is useful 

especially in my 

language 

learning 

5% 80% 10% 5% 

10 My writing 

performance in 

language 

learning was 

improved by the 

use of Padlet 

0% 70% 20% 10% 

11 Interaction via 

Padlet helped 

me to become 

active in 

language 

activity 

15% 50% 30% 35% 

12 

 

In future, I will 

use Padlet in 

learning English 

language.  

 

5% 

 

80% 

 

10% 

 

5% 

 

In regards to the additional students interview  

regarding the use of Padlet, students referenced that Padlet 

“helped increase my learning,” as well as “helped me on my 

writing performance.” After using Padlet, 50% of students 

strongly agreed that they were more engaged in their learning. 

One student specifically noted that they “liked Padlet because it 

helped me focus in class.” Two students referenced liking the 

comment capability because “if you’re wrong, someone can 

help you” and other students can “aware of my mistakes.” Two 

students commented on one challenge that they experienced 

while using Padlet. They disliked how their Padlet posts would 

consistently move down the screen as other students either 

added new posts or commented on existing posts 

The findings in Table 1 indicated that majority of 

participants favored incorporating Padlet in language learning. 

Most of the items received a higher weightage in „Agree‟ 

column whereas there is no vote in the „Strongly Disagree‟ 

column. Looking closely in terms of attitude and perception on 

using Padlet in language learning, Table 1 showed that in 

general, more than 50% of participants have positive attitudes 

towards Padlet. 50% agreed that learning language via Padlet is 

a good idea. 85% agreed that Padlet is convenient for their 

academic engagement purposes and 80.3% found that Padlet is 

useful for their language learning, Even though they favor the 

use of Padlet, 70% disagree that their interaction in Padlet 

messaging was clear. This can be explained as it was the first 

time for majority of them to use Padlet. Thus, even though they 

like it, it still taking time for them to get to know the tool and 

communicating using it for learning. In terms of their 

performance, 70% agreed that their performance in language 

learning was improved by the use of Padlet while 50 % agreed 

that the interaction via Padlet helped them to become active in 

language activity. Overall, most participants regarded Padlet as 

an effective means for learning language and 80% participants 

will use Padlet in their language learning in the future. 

VI. Discussion  

 From the analyses of Interview and questionnaire results, it 

can be concluded that there is a significant improvement in 

students‟ performance when integrating Padlet in their 

Language learning. Also, the participants favored the use of 

Padlet and found it useful for their language learning. Some 

students found that it is their interaction in Padlet messaging 

was unclear due to the fact that it was their first time learning 

via Padlet. This should be an aspect to be considered by 

researcher. Issues in digital competency and technical aspect of 

the tool can disrupt learning process since students need to 

explore how to use this tool and may take some time to 

familiarize it before using it for their learning (Redecker, Ala-

Mutka, Bacigalupo, Ferrari &Punie, 2009).  

 Overall, Padlet provides a platform for students to actively 

participate in their learning. Students‟ engagement in learning 

established through collaboration and sharing ideas using 

Padlet. This will help students to be aware of their own learning 

and thus improve their performance in learning language. The 

findings of the present and the previous studies support the 

effectiveness of Padlet in learning. Therefore, Padlet is as one 

of the Web 2.0 technologies that should be promoted and 

utilized as a means to support students‟ language learning. For 

future suggestion, further studies can be done on Padlet to other 

parts of English grammar such as tenses and nouns or to a larger 

extent of other language skills such as speaking and writing. 
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Abstract— Indonesia has a big number of national heroes 

compared to other countries in the world. In 9 November 2017, the 

president of Indonesia, Joko Widodo bestowed the title of National 

Hero on four citizens through Presidential Decree of the Republic 

of Indonesia number 115/TK/2017. So far, Indonesia has 173 

national heroes. However, children in Indonesia have a very 

limited knowledge of those heroes. This is caused by the low 

reading interest among the children. The National Library of 

Indonesia recorded that there are 90% of Indonesian citizens 

above 10 years old who like to watch television but do not like to 

read books. The low level of reading interest in children causes 

them to possess limited amount of knowledge. For now, the 

education about national heroes in elementary schools only uses 

monotonous printed media so that it does not enhance children’s 

interest about the heroes. Hence, a new historical learning media 

is needed as a solution to the problem. HiFi is a combination of 

introductions about national heroes of Indonesia in historical 

learning as an educative learning media based on construct 

application for elementary school students. HiFi is applied in a 

form of educative game with four main menu which are play, help, 

about, and exit. This media contains questions in the game which 

will be solved easily and amusingly in accordance with competency 

standards of the History subject in elementary schools in 

Yogyakarta. The forms of the game which will be showed are 

guessing pictures, videos, map of regions, and puzzle. Thus, the 

historical learning in introducing national heroes will be easy and 

effective. 

Keywords- HiFi, Learning Media, Heroes, Game, History 

A.  INTRODUCTION 

The existance of a nation is not separated by the heroes of its 
nation. From them, a nation could be independent, developed, 
and even “globalized”. They who kept struggling to grab and 
maintain our independence by a physical war or diplomation as 

well could be titled as a national heroes. Nowdays, about 173 
people have been recorded as a national heroes. 

As stated in law No. 20 Tahun 2009 concerning on titles, 
services, and honors, national heroes are titles given to 
Indonesian citizens or someone who fights against invaders in 
the region that is now the Republic of Indonesia to defend the 
nation and state, or someone who carried out acts of heroism or 
produced exceptional performances and works for the nation’s 
development and progress. 

Still remembered in memory how great the courage they 
fought for and defended our independence from the invaders. 
From that, we can conclude that in a hero there is a value wiling 
to sacrifice, pioritizing the interests of the country rather than 
one’s own or group interests, sincere, and nationalist. This value 
is very important to be implented in the character of the nation. 

Nowdays, the effort to introduce heroes has been done as 
early as possible, namely since in elementary school. This can 
be seen from the photos of national heroes in the classroom. 
These photos are expected to be effectively applied as a learning 
medium to get to know their national heroes. However, in reality 
the students feel monotonous towards learning methods that are 
still fairly conventional. Of course, it has an impact on student 
learning outcomes. (Agus, 2014). 

Here  the role of technology is really needed to solve this 
problem. We exect that multimedia technology can facilitate 
students to learn the history of the struggle of Indonesan national 
heroes. The delivery will be interesting and easy for students to 
increaese their spirit of heroism. For this reason we created an 
android application called HiFi (History Fun Learning) that is 
combinating a text, sound, images, and animation to facilitate 
students’ understanding of Indonesian national heroes. 
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B. CONTENT 

A. Construct 2 

Construct 2 is a game maker or HTML5-based application 
specifically for 2D platforms. This software was developed by 
Scirra. Unlike Adobe Flash CS6, Construct 2 does not use a 
special programming language, because all the commands used 
in the game are arranged in an EventSheet consisting of Event 
and Action. Construct 2 can publish games or applications with 
a variety of platform options with just one project. Game 
Construct 2 can be published on web-based platforms such as 
Chrome Web Store, Facebook, Kongregate, Newgrounds, 
Firefox Marketplace. Construct 2 can also be exported to PC, 
Mac, and Linux desktops using Webkit Nodes, besides 
publishing to Windows 8 Store or as a Windows Phone 8 
application. Users can also export the games to iOS and Android 
by using CocoonJS, appMobi and PhoneGap. With the support 
of a broad platform users can have wide access in playing the 
game. 

B. Game Making Process With Construct 2 

1. Preparing the Project 

First, open software construct 2, and the initial display 
will appear. Select start new object or type ctrl + N then 
select "new empty project", the layout will appear. 

 

     2. Layout Design 

After, typing ctrl + N and selecting "new empty 

project" it will display a white layout. Here we can design 

layouts according to our desires or creativity. On the left 

side of the screen there are several setting options that 

function to adjust the layout size, layout form, etc. And on 

the right side there will be files contained in our project. 
 

    3. Entering Characters or Material into Layout 

To be able to enter materials or characters that will be 

used in the game, you can double-click on the white layout 

that is available. Then there will appear several choices, if 

you want to enter the background select "tiled 

background", if you want to enter characters select 

"sprite", if you want to enter text select "spritefont" etc. 

 

4. Giving Behavior to The Game Materials 

In a game, the materials in the game have several 
functions - each. Like, the material for the land that 
functions as the foundation of the character, the character 
itself is the main character in a game so that it can run, etc. 
In that case, it is necessary to give a level of behavior to 
each of the existing materials. To give it, we can press the 
material that has been inserted into the layout then pay 
attention to the left side of the screen and select "Insert New 
Behavior" in the sub-section "Behavior". In making the 
behavior for the main character to move we can choose 
"Platform" in its behavior, and to make the effect of ground 
footing we can choose "Solid" on its behavior etc..  

5. Giving Action to Every Game Material  

Action for each game material is the core of a game 

itself, in-game action like if we press this object something 

will appear. In this case, what can make it that way 

depends on when we make the action of each object in the 

game. We can make it through the "Event Sheet" which is 

on the right side of the screen, under the "Layout" section 

there will be an "Event Sheet" section in this section that 

requires detailed understanding of the game to be made 

and the required logic - logical logic in creating a action in 

this game. We can set if this object is pressed what 

appears, or it can also be if object A meets object B what 

will appear etc. 

 

6. Export Project 

The final step in game creation in Construct 2 is the 

export project, where after we design the layout, it gives 

behavior, giving actions to each game object needed. So, 

the final step is export project. We can do this by pressing 

the file menu and selecting "export project" and selecting 

what the export will be like, want to form an HTML file, 

an android application or something else. 

 

C. HiFi’s Display and the Game Mode 

 

 

 

 

 

 

 

 

 

 

 

1. Main View 

 

 

 

 

 

 

 

 

 

 

 

 

2. Game Mode 
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3. Guess the Pictture Mode 
 

HiFi consists of 3 game modes, namely Guess Images, 
Puzzel, and Maps, each of which consists of 5 different 
questions. In Guess Picture mode the player will be faced with 
an image in each problem. Players are required to answer who is 
the hero in the picture. If the answer is wrong, the player can 
choose another answer and if correct, a brief biographical 
description of the hero will appear. It is hoped that this 
information will make players read and know the hero. 

 

 

 

 

 

 

 

 

4. Puzzle Mode 

The next mode is Puzzle. In this mode the player will 

be faced with pieces of hero images which are divided into 

9 parts that must be compiled. As usual if a player succeeds 

in compiling an automatic drawing, a brief biographical 

description of the hero appears. 

 

 

 

 

 

 

 

 

5. Map Mode 

The last mode is Map. In this mode players will answer 

questions by choosing 5 major islands in Indonesia (Sumatra, 

Kalimantan, Java, Sulawesi, and Papua) which have 1 problem 

in each island. In this mode the player is expected to know the 

origin of the hero. 

 

D. Conclusion 

1. HiFi interactive application to introduce Indonesia's 

national hero based on multimedia by using Construct 2. In 

this application players can be more active because there are 

texts, images and tools that make it easier for students to 

know hero characters, where they come from and their 

struggle. 

2. HiFi interactive application to introduce Indonesia's 

national hero based on multimedia is very easy to use, 

players can answer the existing questions and a brief 

biographical description of the hero will appear. 

3. Hifi application consists of 3 game modes, namely Guess 

Images, Puzzel, and Maps which each model has 5 questions 

with a brief discussion to facilitate players in understanding 

the heroes in Indonesia. 
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Abstract-This paper focuses on a creative way of 

enabling learners to profit in English language skills, 

which is feedback of E-learning through Google 

Classroom. The learners are empowered with 

technology tools as means of promoting a student’s 

centered approach, fostering an autonomous learning. 

Data was collected and analysed by means of qualitative 

and quantitative methods. Whether students’ skills in 

English language will be improved by giving teachers 

feedback is applied into the digital context, namely 

Google Classroom. The findings show that increasing 

interest in belonging to online community emerges from 

students altogether with higher degrees of interesting in 

materials. Apart from maximizing opportunities related 

to English language skills and motivation, the learners 

accurately develop their skills in this sense that they 

benefit time in learning. 

Keyword: E-Learning, Google Classroom, Feedback 

 

I. Introduction 

In this era, Information, Communication and 

Technology (ICT) have developed vastly. The existence 

of ICT has affected various aspects of everyday human 

life like education. Yusuf (2005) says the field of 

education has been affected by ICTs, which have 

undoubtedly affected teaching, learning, and research. It 

means ICT for education especially in English teaching 

and learning, the advancement of the use of ICT 

provides a strong demand to bring into reality its 

applications in classroom teaching. In developing 

country, the teacher must follow the current technology 

that will help them in teaching and learning activities. 

The name of technology that can be used in teaching 

activities is Electronic Learning (E-Learning).  

According to Darin E. Hartley (2001), e-Learning is 

a type of teaching and learning that allows the delivery 

of teaching materials to students by using Internet, 

Intranet or other computer network media. It means, e-

learning is a tool in teaching and learning activities that 

uses electronic media, especially the internet as a 

learning system or E-learning is a kind of online 

learning. Online learning is very different from ordinary 

learning, because ordinary learning is tied to time and 

classrooms, in contrast to online learning, students can 

study anytime and anywhere. One example is e-learning 

that can be used is Google Classroom. 

Google Classroom is an application or media that 

can be used by teacher in learning activities 

(Shaharanee, Jamil, Rodzi 2014). By using Google 

Classroom, learning activities can be done anytime and 

anywhere when the students want to discuss about a 

lesson that they confused. In applying Google 

Classroom, the teacher asks the students to join in class 

in Google Classroom by shows the code class and the 

students can join in the online class activity. In online 

class activity through Google Classroom, the most 

important thing in learning is Feedback.  

As practical, the feedback should be giving careful 

thought to what kinds of feedback will be most helpful 

applies equally to practical and laboratory teaching 

(Kate Day,1995). It means, there should be teacher-

student effective feedback to make communication 

because the feedback will help the EFL Learners to 

improve their English language skill and be better in 

mastered English language skill.  

Based on the explanation above, Google Classroom 

as online classroom in developing English Language 

skills of EFL learners is newly evolving learning 

opportunity and need teachers’ feedback to help 

mailto:fardhiafindra_pb17s2@mahasiswa.unj.ac.id
mailto:indahjanie_pb17s2@mahasiswa.unj.ac.id
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students in improving their skills. This paper will show 

the relationship between feedback and the employment 

of Google Classroom by inquiring the relevance of 

using Google Classroom with the purposes of giving 

teacher feedback of e-learning and student’s 

development of English language skills. The 

participants in this study are thirty students from a 

course in North Jakarta. They are young teenagers 

whose age range from thirteen to seventeen. The 

research questions of this study are: 

1. Do students develop their English Language skills if 

giving teachers feedback of e-learning were applied into 

the digital context through Google Classroom?  

2. How do students of English evaluate the process of 

feedback in the original environment to develop their 

English language skills through Google Classroom?  

The objective of this study are: 

1. To know the students’ response toward the teacher’s 

feedback of e-learning that were applied into the digital 

context through Google Classroom in developing 

students English language skills. 

2. To know the procedure and the advantages of giving 

teachers’ feedback in the original environment to 

develop their English language skills through Google 

Classroom. 

 

II. Literature Review 

A. E-Learning 

E-learning is a system or concept of education that 

utilizes Information Communication and Technology 

(ICT) in the teaching and learning process. Michael 

(2013) also says eLearning is learning that is structured 

with the aim of using electronic systems or computers 

that can support the learning process. 

The benefits of e-Learning in process language 

teaching and learning gives flexibility in choosing the 

time and place for access the trip and also provides 

opportunities and cost efficiency for administrators, 

efficiency in providing physical facilities and facilities 

for learning and cost efficiency for learners are 

transportation and accommodation costs in taking 

control of the success of learning. 

It can be concluded e-Learning is online learning 

that is used in the learning process carried out without 

being in class and without face to face. 

 

B. Google Classroom 

Google Classroom is an application created by 

Google enabling the creation of classrooms in 

cyberspace. In addition, this application becomes means 

of collecting tasks. Google Classroom is designed to 

facilitate the interaction of lecturers and students in 

cyberspace. However, there is an absolute requirement 

in applying Google Classroom, which requires qualified 

internet access.  

This application can be used by anyone who joins 

the class. The class is a class designed by the teacher 

that fits the real class at school. Class design that applies 

Google Classroom is environmentally friendly Keith R. 

Heggart (2018) mentioned Google Classroom increased 

student participation and learning and improved 

classroom dynamics. This is because students do not use 

paper inside collect his duties. In addition to the 

assignment, the teacher can also throw an idea in the 

form of a present idea to be discussed in the Google 

Classroom class and if in real class learning (at school) 

there is discussion of unresolved material, (through 

video) it can be completed and continued Google 

discussion forums classroom. 

Iftakhar (2016), Janzen (2017) in Fazle Rabbil et.al 

(2018) mentioned a few numerous of Google Classroom 

ha facilities: 

• User friendly: It is very easy to use. As M. Janzen points 

out, "Google Classroom’s design purposefully 

simplifies the instructional interface and options used 

for delivering and tracking assignments;  

communication with  the  entire  course  or  individuals  

is  also  simplified  through announcements, email, and 

push notifications". 

• Cloud based: Google Classroom offers more 

professional and authentic technology to use in learning 

environment as Google apps  represent  a  significant  

portion  of  cloud based  enterprise  communications  

tools  used  throughout  the  professional workforce. 

• Cost free: It does not require any cost to use it. Anyone 

with or without an institutional Google account can 

create and join a classroom. 

• Cell phone friendly: As M. Janzen states, "Mobile  

access  to learning  materials  that  are  attractive  and  

easy  to  interact  with  is  critical  in  today’s  web  

connected   learning environments". Google Classroom 

is designed to be quick to respond. It is convenient to be 

used on any mobile device.  

• Time saving: Google Classroom saves time both in 

teachers’ and students’ parts. According to Iftakhar, “It 

integrates other Google apps like Docs, Slides, Drive 

and Spreadsheets. Nevertheless, the whole process of 

administering assignments, grading, formative 

assessment, and feedback is simplified and 

streamlined”.    

Fazle Rabbil et.al (2018) also mentioned the 

features of Google Classroom; 

• Create announcement: This section is used for 

announcing any kinds of update of the class. You can 
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upload files, Google Drive, videos and web links as 

class materials as well.  

• Create assignment: This is the most important feature of 

Google Classroom. Here, you can post an assignment 

which students have to submit within due time. Similar 

to the announcement section you can upload files, 

Google Drive, videos and web links. Students can see 

their assignments in the class “Stream”. They can 

download the materials and complete their assignments. 

On the top right, they will see three boxes (Turn In, 

Comments, and Share). They have to click on the blue 

box labeled “Turn In” to confirm their submission. As a 

teacher, you will receive an email notification of the 

submission of the assignments. You will be able to 

check all the assignments and grade them. Finally, you 

can return the assignments with your feedbacks and 

grades. 

• Create question: This section is very effective to create 

questions for and discuss the answers with students. 

Here, students can edit their answers and reply to each 

other if the teacher permits.  

• Re-use post: In this section teacher can reuse any 

important posts (announcement, assignment or question) 

that have been used earlier in this classroom or another 

classroom.  

 

Based on the explanation, Google Classroom is 

designed to facilitate interaction between teachers and 

students in cyberspace. This application provides an 

opportunity for teachers to explore the scientific ideas 

they have with students through feedback. The teacher 

has the flexibility of time to share scientific studies and 

provide independent assignments to students. In 

addition, teachers can also open discussion rooms for 

students online. However, teacher feedback is very 

important in this Google Classroom. 

 

C. Feedback 

Feedback is the teacher's comments on the student's 

work. These comments can be made in writing on the 

job or verbally, directly to the student concerned. Apart 

from the teacher, students can also get feedback from 

other friends. As practical, the feedback should be 

giving careful thought to what kinds of feedback will be 

most helpful applies equally to practical and laboratory 

teaching (Kate Day, 1995). It means the teacher is 

responsible for the success of his students towards the 

expected goals. One of them is by always giving 

feedback in learning. Armed with knowledge, the 

teacher is empowered so that no student can fail in 

learning by giving feedback. 

In online classroom activity also, teachers’ feedback 

is important thing. As we know that, feedback is more 

important to the students because there is no face to face 

activity. Students and teacher just do learn in online or 

eLearning. They can discuss by using Google 

Classroom and the teacher’s feedback will guide them in 

learning activity. By giving feedback of teacher thought 

Google Classroom as the monitor of the student’s 

improvement about English language skills.  

Crawford, A. R. in Iftakhar (2016) states that 

Google Classroom facilitates collaborative learning by 

giving teachers’ feedback. There are two kinds of 

feedback on Google Classroom; share feedback and 

private feedback.  Here, teacher can post materials and 

give feedback to the students, post materials and make 

personal comment, students collaborate with each other, 

share their documents and assignments, and produce the 

best assignments.  

In principle, it must be able to improve the learning 

process in English language skills. With the presence of 

feedback, it is expected: 

• Students are stimulated to study harder because their 

work is valued. 

• After students receive advice or comments, students 

understand the shortcomings of their work and 

immediately want to improve it. 

• The teacher can immediately see the lack of program 

planning and the implementation of his learning and try 

to improve his abilities. 

 

D. Previous Study 

Mark Deadman found an interesting final note about 

Google Classroom is that it offers the facility to manage 

multiple classes and teach together. Google promotes 

the fact that teachers can reuse announcements, 

assignments, or questions from another class. 

Rana and Mustafa proved the factors affecting 

Google Classroom acceptance among the 

undergraduates’ students at BUC by adopting the TAM  

that can be of great importance to any decision makers 

in academic institutions is the fact that the students who 

rely on Google Classroom technology will be able to 

use it as a new gadget for leveraging their educational 

system.  

Kathleen M. DiCicco showed that integrating Google 

Classroom into social studies instruction resulted in an 

increase of student vocabulary scores except students’ 

understanding of the content knowledge. This study 

examined the effects of Google Classroom on teaching 

social studies for student with learning disabilities. 

Google Classroom may be considered as a program for 

resources in the classroom for teachers and students.  
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Although the results demonstrated students’ positive 

learning outcomes in vocabulary words, their 

understanding of content knowledge had limited 

improvement. 

In addition, Fazle Rabbi shows how Google 

Classroom can be used as a learning tool to enhance 

learners’ listening skill. Hence the positive impacts of 

using Google Classroom for the learners of tertiary level 

prove its worth. It suggests the following for teaching 

‘Listening Skill’ through Google Classroom: 

• Clear instructions on how to complete the assignments 

should be provided in the traditional classroom. 

• One sample assignment should be practised in presence 

of the teacher. 

• Formative assessment should be applied so that students 

feel motivated to do the assignments. 

• The deadline for submitting the first assignment can be 

extended, based on students’ demands, as they might 

find it difficult for the first time. 

• Students should be motivated to be honest in completing 

their assignments. 

 

Based on the previous studies above, Google 

Classroom provides a way to support content 

instruction, as well as an opportunity for teachers to be 

creative in developing class activities to engage 

students. They enjoyed and benefitted from the use of 

this media, and were very positive about its use as a 

language learning tool. The students enjoyed working 

both alone and in a group as they could gather 

information quickly. The use of Google Classroom as a 

new media gives benefit to students in all proficiency 

level and also the students’ disabilities.   

 

III. Research Methodology 

The data was collected, and analysis by using 

qualitative and quantitative models. These analyses 

were determining whether students’ English Language 

skill will be improved if giving teachers’ feedback of e-

learning were applied in Google Classroom.  

This paper examined the production and interaction 

of learners EFL in Google Classroom. Constructs 

underlying the principle of giving teacher’s feedback is 

practical feedback which the process of English 

language skills and motivation have been prioritized to 

interpret both students’ participation on Google 

Classroom and responses from online questioner 

conducted. 

1.1 Participant  

The participants in this study were thirty students 

from a course in North Jakarta. They were young 

teenagers whose age range from thirteen to seventeen. 

Based on the typical of their average age, they are 

interested in in meeting friends, listening to music and 

surfing the internet. Most of them are learning English 

with a view to prepare and face National Examination.  

 

1.2 Data Collection and Analysis 

The data were collected from the tasks and 

comments that have sent by students on Google 

Classroom. The student's answer in the online 

questionnaire helped researchers to draw conclusions 

from the application of feedback from e-learning 

through Google Classroom. In this study the researchers 

used questionnaire and survey as the instruments. The 

students were asked to answer the online questionnaire 

through Google Classroom after they have worked 

around 20 days on October 2018 with Google 

Classroom 

There were six questions and adapted to the level 

of English students.  

1. How do you feel about English language skills? 

2. When it comes to English language skills, which option 

do you prefer? 

3. Is it time-consuming working with Google Classroom? 

4. How do you post on the Google Classroom? 

5. How do you feel about feedback on Google Classroom? 

6. Do you use the internet (such as online dictionaries, 

Google, translators) to help you in develop English 

language skill? 

 

1.3 Technique of collecting data 

This research used two techniques to gain the data; 

Step 1:  

To gain the questionnaire as analyze the production of 

teachers’ feedback of E-learning though Google 

Classroom. 

1. Teacher gave the instruction to the students to visit the 

Google Classroom website  

2. Teacher gave the class code 

3. The students join the online class on Google Classroom 

4. Students answered the questionnaire that has been 

uploaded by the teacher on Google Classroom  

5. Then the students posted their answers on Google 

Classroom 

 

Step 2:  

To gain the researcher survey as analyze the interaction 

of teachers’ feedback of E-learning though Google 

Classroom. 

1. The students join the class on Google Classroom 

2. The students followed the classroom activity on Google 

Classroom 

3. Students answered the assignment on Google Classroom 
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4. Then the students posted their answer on Google 

Classroom 

 

IV. Discussion and Findings 

 

The findings in this study are related to research 

question; such as 

 

Research question 1 

Do students develop their English Language skills if 

giving teachers feedback of e-learning were applied into 

the digital context through Google Classroom?  

 

The finding are related to questioners in students’ 

English language skills. Overall, their answers were 

positive as can be seen below: 

Table 1: Students View on English language skills 
Statement Frequenci

es (f) 

Percentage

s (%) 

I find English is exciting 15 50 

I am somehow interested in 

English 

8 26.6 

I find English is boring 7 23.3 

Based on the table above, 50% students stated 

English is exciting. It means, almost of the students in 

the class interest with English language skill.  

 

Table 2: Students’ Preference Regarding the Learning 

Mode 
Statements Frequencie

s (f) 

Percentag

es (%) 

I prefer learning on offline 

class 

12 40 

I prefer learning on online 

class using Google Classroom 

18 60 

Based on the table above, it can be seen, the most 

of students are prefer online class to learn English by 

using Google Classroom. There are 60% of students 

prefer to use online classroom by using Google 

Classroom. 

 

Table 3: Students’ Response to Working with Google 

Classroom being Time- Consuming 
Statements Frequencie

s (f) 

Percentages 

(%) 

It does take a long time 5 16.66 

It does not take much time 18 60 

It takes the same amount of 

time as offline classroom 

7 22.33 

This table explains Google Classroom doesn’t 

take much time. It can save students time in learning 

English language skills. The amount of the students who 

say this statement is 60 %. 

 

Table 4: Students’ Preferred Mode of Posting on 

Google Classroom 
Statements Frequencie

s 

Percentage

s 

I would rather write straight on 

the Google Classroom 

12 40 

First, I use word processor and 

I paste my text on to the 

Google Classroom 

8 26.66 

I still write on the paper and 

then I type my composition  

10 33.33 

The table above shows in posting on Google 

Classroom there are 33.33 % of the students who still 

use the offline class learning mode. They still write on 

the paper first and then upload it on Google Classroom. 

But, the amount of the students who post their works on 

Google Classroom is 40 %. 

 

Table 5: Students’ Reaction to Feedback on Google 

Classroom 
Statements Frequencie

s  

Percentag

es 

I like it because my teacher 

can spot what the mistakes are, 

and this help me understand 

why I have made such mistake 

12 40 

I like it because I can compare 

the difference between before 

and after the comments or 

corrections 

10 33.33 

I do not like it at all. I still 

prefer when the teacher correct 

everything using a red pen 

8 26.66 

From table above, most of the students give the 

positive response toward the feedback given on Google 

Classroom. There are 40 % of the students are like 

Google Classroom in terms of understanding their 

mistakes after feedback was given. Then, there are 

33.33 % of the students are like Google Classroom in 

terms of comparing the difference before and after 

feedback. 

 

Table 6: The Amount of Time Students uses the Internet 

in Develop English language skills 
Statements Frequenci

es (f) 

Percentage

s (%) 

I always use internet; 

either in doing the 

assignment or using 

Google Classroom 

18 60 

I only use the internet 

when I work with Google 

Classroom 

10 33.33 

I never use the internet 2 6.66 
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The table above shows the terms of students’ time in 

using internet to develop their English language skills, 

most of the students always use internet. It can be seen 

from table 6, there are 60% of the students who always 

use internet either in doing assignments or using Google 

Classroom.  

Based on the frequencies, the research found the 

answer of the students’ questionnaire are almost 

positive. It means that students develop their English 

Language skills through teachers’ feedback of e-

learning through Google Classroom.  

 

Research question 2 

How do students of English evaluate the process of 

feedback in the original environment to develop their 

English language skills through Google Classroom?  

a. Students of English evaluate the process of feedback in 

Google Classroom to develop their English listening 

skill 

b. Students of English evaluate the process of feedback in 

Google Classroom to develop their English reading skill 

Procedures: 

• All assignments have adapted from e-learning and 

transfer to the Google Classrooms. 

• The students answered the assignments and upload on 

Google Classroom 

• The teacher gave the feedback not only share feedback 

but also private feedback 

 

The finding use based on the technique collecting 

data in step 2 to gain the interaction of teachers’ 

feedback of E-learning though Google Classroom. In 

this research, researcher developed two skill using 

Google Classroom though teachers’ feedback of e-

learning. Also find the advantage such as; Secret 

interaction between teacher and students through private 

feedback, minimizing the students’ careless of feedback 

awareness, enrich the students with various materials 

and offer the simpler way for the teacher in terms of 

posting the materials and time saving in terms of 

teaching and learning process. 

 

V. Conclusion and Recommendation 

The most insightful conclusion is increasing interest 

in belonging to an online classroom. The findings show 

that Google Classroom has been proven can be a virtual 

classroom as teaching and learning process to develop 

students’ English language skills by giving teachers’ 

feedback: share feedback and private feedback.  
Then, learners become less dependent of the teacher 

and share responsibility with giving teacher’s feedback 

of e-learning. In this digital context, they gain higher 

degrees of autonomy in the sense that have enjoyable 

classroom. 

Research question were positively answered as a 

fundamental issue related to the function of ICT – 

eLearning in learning was increasingly raised; 

motivation. From the moment students were thought 

engrossed in contributing on the Google Classroom, 

they become more responsible for their own learning. 

The outcomes derived from such experience; digital 

learners were also privileged in the process, students 

were punctual to the deadlines and students acquired a 

better command of English language skill.  

This study has limitation. About the fact that this was 

carried out with group of thirty Indonesian students. 

Applying these finding to any age group, gender of 

geographic context. Nevertheless, it is safe to state that 

Google Classroom do represent a new generation of 

web-based tools for feedback of e-learning to develop 

English language skills.  

For the recommendation, the use of e-learning like 

Google Classroom is recommended and so helpful for 

the students, because the students can show off what 

they want to ask and do in Google Classroom. They feel 

enjoyable and being independent to do their learning 

activities. The teacher should give feedback to our 

students, because feedback is more important in online 

classroom activities. 

 

So, Google Classroom can be used by school 

teachers, online trainers, or private online educators. 

This allows users to be completely paperless. This is a 

simple but powerful tool for managing your class, 

Google Classroom, worth a try.  
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Abstract      Law No. 35 of 2014 is a form of government 

attention to the sustainability of the lives of Indonesian 

children with diverse backgrounds. Urban and urban sub-

regions are a natural division of territory for developing 

countries such as Indonesia. Every elementary school 

student, wherever they are, has the same right to education. 

This study aims to determine the potential of using ICT for 

students living in sub-urban areas. The method used in this 

study is qualitative descriptive with respondents aged 10 

years to 12 years. The conclusions in this study are 

elementary students in suburban areas that have the potential 

to develop knowledge with the help of technology-based 

educational application innovations. 

 

Keywords: ICT, Elementary Students, Education 

Application 

 

  I. INTRODUCTION 

 

At present education is inseparable from human 

activities. Under any circumstances, anywhere, and at any 

time humans cannot resist the effects of the application of 

education. As an example of the development of 

information and communication technology, it has become a 

living part of society. The development of information and 

communication technology has influenced the world of 

education, especially in the learning process. 

 

Einstein (Miarso, 163: 2016) "No problem can be 

solved from the same consciousness that created it; we must 

learn to see the world a new. ”Based on the quote, it means 

that to solve a problem is not by changing the glasses that 

are owned but through a different perspective on the 

phenomenon being faced. Parent's anxiety about the trend of 

using gadgets in elementary students who are becoming the 

subject of discussion should be a phenomenon that can be 

entrusted together through the world of education. Cases of 

troubled children with education based on data from the 

Indonesian Child Protection Commission from 2011 to 2016 

were 2496 complaints cases. Of course this is supported by 

the government contained in the Act to protect children. 

Law of the Republic of Indonesia Number 35 of 2014 

concerning amendments to Law Number 23 of 2002 

concerning child protection Article 1 Paragraph 2 states that 

child protection is all activities to guarantee and protect 

children and their rights in order to live, grow, and develop, 

and participate optimally according to human dignity and 

dignity, and get protection from violence and 

discrimination. 

 

Responding to this verse, in the field of information 

technology and communication education has many roles. 

According to Rosenberg (2001) (in Mukarom and Rusdiana, 

2017: 15) the development of the use of information and 

communication technology led to five shifts in the learning 

process, namely: (1) from training to appearance, (2) from 

the classroom to other places and not only during study 

hours, (3) from paper to online computers or channels, (4) 

from physical facilities to network facilities, and (5) from 

cycle time to real time.  

 

The role of ICTs which will be a fun and positive 

preventive step for elementary school students in utilizing 

technological sophistication such as those contained in the 

widespread use of more specific gadgets are smartphones 

among children. The phenomenon of technological 

development has influenced Communication and 

Information Technology in Primary Schools. Many 

potentials can be developed to improve the quality of 

learning through Information and Communication 

Technology in Primary Schools. The potential of ICT in 

elementary schools is influenced by aspects of teacher 

qualifications, the location of a school, as well as student 

learning motivation. 

 

According to Mukarom and Rusdiana (2017: 20-21) 

through the utilization of Information and Communication 

Technology, the distance learning system can support the 

improvement of the quality of primary and secondary 

education, and can support the enrichment of learning 
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through the operation and utilization of ICT and e-learning. 

Then, Mukarom and Rusdiana also expected teachers to be 

able to utilize information and communication technology in 

learning, applying various approaches, strategies, methods, 

and learning techniques that educate creatively in the subject 

matter they are taught. 

 

Then Uno and Nina (2011: 61) also argued that the 

potential of ICT in the future, as follows: 1. The 

development of open education with distance learning 

mode. 2. Sharing resources together between educational / 

training institutions in a library network and other 

educational instruments changes the function of being a 

source of information rather than just a bookshelf 3. The use 

of interactive information technology devices, such as 

multimedia CD-ROMs, in education gradually replaces 

television and video. 

 

Abdulhak, 2010 (in Mukarom and Rusdiana, 2017: 59-

60) suggests that in general the ICT has four potential as 

follows. 

1. Expand access to education 

 ICT causes learning activities to be limited to the walls 

of classrooms, but can take place anywhere and anytime as 

long as the student is connected to the internet 

 

2. Improve education efficiency 

 Students can do academic activities in accordance with 

curriculum requirements even though they do not spend 

their time in class, so they can accelerate the process of 

achieving mastery level and broadening learning choices 

according to the ability and condition of students through 

independent learning activities 

 

3. Improve teaching and learning process 

 It is expected to produce effective learning activities 

that can encourage students' intellectual curiosity and 

delight students so that it encourages students to play an 

active role in the process of forming their knowledge. 

 

4. Improve the management system 

 Can be used to help manage and process education and 

learning data. This is done to produce an educational 

institution and quality learning activities that are able to 

provide accurate, easy to use educational data and can be 

obtained on time 

 

Conditions in the field imply that Smartphone-based 

technology has entered various parts of the country. Not 

only for urbanites, even students at SD Sub Urban have used 

Smartphones as one of the communication tools in various 

fields as well as to surf enjoying all the applications that are 

loaded by Smartphones. Elementary students who have a 

Smartphone are considered to be reasonable for some 

audiences. There are some who care about the impact, there 

are some who do not care, there are even some who use 

smartphones as a weapon that keeps children quiet in places 

to just play games. 

 

The rapid development of technology is consciously or 

unconsciously can affect the ability of the human brain's 

working system to get everything practically. However, it is 

not possible for education to take advantage of the 

widespread use of gadgets in the hands of elementary school 

students. There are several innovations offered to educators 

who involve parents to motivate children's learning through 

an educational application program on android for 

elementary students. 

 

The demands of the era movement, demand someone to 

innovate in his life. The movement that continues to roll will 

not be dismissed simply because technological literacy is 

also needed as an effort to communicate and have 

competitiveness in the outside world in order to have the 

concept of thinking more openly towards phenomena and 

clever in addressing a movement through the utilization of 

opportunities in every event that is considered dangerous 

even though. 

 

  II. EXPERIMENTAL 

A. Methodology of the study 

 This study uses quantitative descriptive research 

methods. The research was designed through a quantitative 

survey and then to see the results was done through 

descriptive description. Best (Sukardi, 2017) descriptive 

research is a research method that attempts to describe and 

interpret objects as they are. This research is also called 

non-experiment, because in this study researchers did not 

control and manipulate variables. While quantitatively the 

research also uses surveys.  

 

B. The study population and its sample 

 The survey was conducted through giving 

questionnaires to students between the ages of 10 and 12 to 

find out the activities carried out during the use of the 

gadget for grade IV, V, and VI at SDN Tanjungrejo, 

Kabupaten Sukoharjo. 

 

 

III. RESULTS AND DISCUSSION  

 

According to Piaget's stage of cognitive 

development, elementary school age children enter the 

concrete operational phase (Sumantri, 8: 2016). The 

concrete surgical stage occurs in children aged 7 years to 11 

years. At this stage there is an improvement in the ability to 

think logically. New capabilities include the use of reverse 

operations. Thought is no longer centralistic but 

decentralized, and problem solving is not limited by 

eccentricity. There are also elementary students who enter 

the formal operation stage because when he goes up in class 

VI the student is 12 years old. At this stage students have 
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symbolic abstract and pure thinking possible. Problems can 

be solved through the use of systematic experimentation. 

 

Thinking ability Elementary students who achieve 

concrete thinking mean that students can solve problems 

that they observe concretely by linking logic that begins to 

develop at the stage of concrete thinking. Students will more 

easily understand the concepts given through direct 

involvement or students can find a way out of the problems 

they face through visualized objects so that children 

experience difficulties in verbal problems. 

 

In accordance with Piaget's theory and the stage of child 

development that reaches a concrete operational students 

begin to be presented with IT-based learning even though 

the geographical conditions of children are in sub-urban 

areas. The sample of this study was taken from a manual 

survey at the Sekolag Dasar in the sub-urban area of Central 

Java with students aged 10 years to 12 years. The ages of 10 

to 12 years are the object of this study because it is adapted 

to the aim of researchers to find out the potential use of 

educational applications for suburban Indonesian students. 

 

There were 39 respondents who filled out the 

questionnaire. Consists of 22 male students and 17 female 

students. A total of 25 respondents like to use smartphones. 

The duration of smartphone use is an average of less than 

one hour as many as 26 respondents and 8 respondents more 

than 3 hours. Respondents in general as many as 26 

respondents used smartphones for social media activities 

such as BBM, WhatsApp, Line, Twitter, Facebook while 

interest in games and youtube tended to be still under the 

use of social media. As many as 23 respondents stated that 

when using a smartphone it is still under adult supervision. 

However, it does not rule out the possibility that there were 

respondents who did not experience supervision when using 

the gadget, namely 9 respondents stated themselves free to 

use a smartphone without adult supervision. As long as the 

respondents used a smartphone, the response of parents as 

many as 30 respondents admitted that adults often reminded 

them not to linger. 

 

The use of smartphones is important for elementary 

school students, according to the responses of 26 

respondents who stated that smartphones were important to 

themselves. While relativity between very often and often in 

using a smartphone to surf on google looking for material, 

there were 18 respondents said "yes." Furthermore, there 

were 16 respondents who had an application on a 

Smartphone that contained school lesson material and 12 

respondents said they had an application summarizing the 

subject matter on a Smartphone they. As many as 20 

respondents chose to recommend to make a summary 

application based on the subject matter of mathematics 

which is still a favorite subject to be studied for elementary 

school children. Respondents' interest in technology-based 

learning is high enough that it can be observed through the 

answers of 33 respondents who stated that they were very 

interested and interested in learning independently through 

the help of a Smartphone at home. 

 

Elementary students are generally interested in 

learning new things and have a high curiosity to engage in 

activities that interest them. This is in accordance with the 

characteristics of elementary students (Sumantri, 2016) 

Characteristics of students mentally or cognitively that is 

always wanting to learn new things, can understand from all 

the images that are, very creative and happy to find new 

things, know the concepts correctly and wrong, easy to 

remember, writing and language skills continue to grow. 

 

CHART I. Interest in learning via Smartphone 

Student in Sub Urban Area 

 

 

 

This characteristic is a contagious spirit for 

children in Indonesia who do not only live in urban areas to 

get to know technology even further. For suburban students 

who also have equal opportunities, they also have the right 

to enjoy technological sophistication in the era of 

competition in the global world. This potential was reflected 

in the interest of 33 respondents who had an interest in 

learning the material in their smartphone subject summary 

with a total of 39 respondents who filled out the 

questionnaire. This spirit can be supported through informal 

guidance which is proven that 30 respondents are supervised 

by adults or parents when they are functioning smartphones. 

Indirectly, the caring attitude shown by parents has a 

positive impact on innovators to develop an educational-

based application among elementary school students. 
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 The milestone of civilization began by preparing young 

people who have competitiveness from an early age. If 26 

respondents said that smartphones were important to them, 

even though their use was still not optimal, 26 respondents 

used smartphones for social media purposes. This can be 

used as a measuring tool to adjust the needs of elementary 

school students through a more educational application in 

the hope that students' creativity will continue to be 

processed in productive times. The balance between 

curiosity and proper treatment in increasing the level of 

thinking of elementary students is more rational and logical 

in solving problems related to daily activities. 

 

IV CONCLUSSION 

 

 From the findings above, it can be stated that students 

aged 10 to 12 years in suburban areas have the potential to 

develop their learning abilities through the use of 

technology-based learning resources that can be applied 

through gadget-based educational application innovations. 

This is supported by the cooperation of parents who take 

part in paying attention to their children's behavior when 

operating gadgets while at home. If the potential of making 

an education-based application is developed it will have an 

impact on students' motivation to learn something in a more 

creative and fun way. 
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Abstract—The potential for earthquakes, floods, tornadoes in the 

city of Yogyakarta needs to be addressed with a training and 

simulation as an effort to mitigate disasters in schools, especially 

for primary school age children who are vulnerable to disasters 

and among them are the most vulnerable groups, namely children 

with needs specifically. Children with special needs has the same 

rights as other children to know about how to protect and save 

themselves when a disaster strikes. Some of them have mobility 

barriers to protect themselves and even save themselves. Then it is 

necessary to have information on the procedures / plans for rescue 

for children with special needs in the face of disaster. The training 

and simulation in this activity aims to: (1) equip students and 

teachers with knowledge about the potential for earthquake 

disasters, floods, tornadoes related to the condition of the area at 

the school location; (2) equip students and teachers with 

knowledge about knowledge and attitudes facing disasters; (3) 

providing knowledge of students and teachers about the 

importance of protecting the environment to prevent disasters; (4) 

providing alternative efforts for earthquake disaster mitigation, 

flooding, multisensory based tornadoes; and (5) train teachers to 

be able to provide disaster mitigation assistance to students, 

especially children with special needs. This training was conducted 

by lecturing, question and answer, and demonstration methods. 

The lecture and question and answer method was conducted to 

provide students with an understanding of knowledge and 

attitudes facing earthquakes, floods and tornadoes, and 

socialization to explain the importance of environmental 

sustainability in order to prevent natural disasters, as well as 

socialization of geographic information related to potential 

disasters in the city of Yogyakarta , and multisensory based 

concept of earthquake disaster mitigation, floods and tornadoes. 

Demonstration methods for carrying out multisensory based 

earthquake disaster mitigation, flood, and tornado simulations. 

The targets in this are SD Karaganyar and SDN Minggiran. The 

two elementary schools are inclusive elementary schools in the city 

of Yogyakarta. Based on observations at SDN Karanganyar and 

SDN Minggiran, there were ABK students who did not understand 

how to protect and save themselves when a disaster strikes. 

Therefore, disaster mitigation training is needed to improve the 

ability to face multisensory-based disaster threats. The training 

was conducted from February 2018 to October 2018. Through 

training in capacity building in the face of multisensory-based 

disaster threats, it is expected to increase the ability of children 

with special needs to face the threat of disasters. This training leads 

to the realization of disaster preparedness inclusive schools. 

 
Keywords: disaster preparedness, multisensory, inclusion school 

 

I.  INTRODUCTION 

A The city of Yogyakarta borders the city of Bantul which is 
prone to earthquakes. Based on the map of the 2006 earthquake 
damage, the city of Yogyakarta is included in the moderate 
damage area zone. Therefore, vigilance is very important 
considering the number of casualties and material losses that are 
not small in every disaster, such as the earthquake that occurred 
in the city of Yogyakarta on May 27, 2006. Based on 
information from BNPB (2017) [1], the number of victims died 
reaching 218 people and 318 people injured, and 145,796 people 
were displaced. The earthquake resulted in 4,129 houses being 
severely damaged, 10,219 houses slightly damaged, 294 
educational facilities damaged, and 30 health facilities damaged. 
In addition to the earthquake, in the city of Yogyakarta there was 
also a flood disaster on December 20, 2013 which resulted in 24 
people suffering (BNPB, 2017) [2]. Then, in the city of 
Yogyakarta there were also frequent tornadoes, such as on 
February 18, 2007 which resulted in 8 deaths, 54 people were 
injured and 700 people were displaced, on November 7 2008 a 
tornado disaster caused 8 people to be injured and on October 5, 
2010 resulted in 1 person being injured. A tornado disaster in the 
city of Yogyakarta also occurred on February 23, 2015 which 
resulted in 1 death, as well as March 30, 2016 which resulted in 
2 people died and 4 people injured. 

Of the many casualties due to the disaster, children are one 
of the vulnerable groups to disasters (PP No 21, 2008) [3], this 
was triggered due to the limited understanding of disaster risks 
around them, which resulted in the absence of preparedness in 
the facing disasters, and in among them there are the most 
vulnerable groups, namely children with special needs. Some of 
them have mobility barriers to protect and even save themselves 
independently. Children with special needs has the same rights 
as other children to know about how to protect and save 
themselves when a disaster strikes. Then it is necessary to have 
information on how the procedure / plan of rescue for children 
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with special needs against disasters. Therefore, school 
institutions are the right place to educate disaster management 
training for children. 

Training to improve capacity to deal with disasters can be 
done early in elementary schools so that children can find out 
how to save themselves in the event of a disaster. This training 
can be started from elementary school age because according to 
Piaget, this time is a concrete operational phase (Suhardjo, 2011; 
Harijanto, 2011) [4,5]. Moreover, disasters often afflict school-
age children either at school or outside school hours. It shows 
the importance of knowledge about disasters and training to 
increase the ability to deal with disaster threats needs to be 
provided early to provide provisions on understanding and steps 
that must be taken when a disaster threat is present in the vicinity 
to reduce disaster risk. The training was the beginning of an 
effort to realize the disaster preparedness inclusion school. 

Disaster risk reduction activities as mandated by Law No. 24 
of 2007 concerning Disaster Management (Republic of 
Indonesia, 2007) [6], must be integrated into the education sector. 
This is also supported in Law No. 23 of 2002 concerning Child 
Protection (Republic of Indonesia, 2002) [7] that education is one 
of the determining factors in disaster risk reduction activities. 
However, the number of schools or madrasas that are safe in 
disasters is still small. For example the availability of evacuation 
routes and information signs regarding disasters in the school 
environment. In addition, there are periodic activities to deal 
with disasters. (Zulkarnain, 2018)[8] 

The implementation of disaster management is also 
contained in the Government Regulation of the Republic of 
Indonesia No 21 of 2008 (President of the Republic of Indonesia, 
2008) [9] and supported by the UN Convention on the Rights of 
Children in 1989 (Eddyono, 2007) [10] that children have the 
absolute right to participate in decision making that will affect 
their lives before, during and after a disaster. 

Various disasters that hit the city of Yogyakarta such as: 
earthquakes, floods, and tornadoes caused trauma for the people 
of Yogyakarta City, so that people began to be alert and 
responsive to disasters. This attitude of vigilance is shown by the 
community's concern to teach children how to deal with 
disasters. This is what underlies the implementation of disaster 
management training for children to realize disaster 
preparedness schools, because it is feared that in the event of a 
disaster, students with special needs are selfish so that they do 
not help other friends. In addition, a common problem that 
occurs is that disaster mitigation training with a focus on 
increasing capacity to deal with disasters in particular has not 
been integrated into the education curriculum in Indonesia 
(Notodiputro, 2013) [11]. This condition is contrary to the Hyogo 
Framework prepared by the United Nations that disaster 
preparedness education is a priority, namely Priority for Action 
3. It is emphasized that disaster mitigation training has been 
integrated into the basic and secondary education curriculum in 
113 other countries, including: Bangladesh, Iran, India, 
Mongolia, Philippines, Turkey, and Tonga (UNCRD, 2009) [12] 

II. METHOD 

Some methods applied to the target group in this program 
include 1) observation activities; 2) interviews; 3) FGD; 4) 
counseling; 5) workshop; 6) training; 7) practice; 8) mentoring; 
9) monitoring; and 10) evaluation. 

III. RESULT 

In general the results of this training program are as follows: 

a. The initial step of the activity, namely the proposal of 
multisensory-based disaster mitigation training for students with 
special needs in elementary school inclusion, was accepted by 
the Principal of Karanganyar Elementary School and SDN 
Minggiran. In this case, all school members were ready to accept 
the arrival of the team to carry out the community partnership 
program in the form of multisensory-based disaster mitigation 
training for children with special needs in inclusion elementary 
school at Karanganyar Elementary School and Minggiran 
Elementary School. 

b. The training has been held for 6 days. The implementation 
of the partnership program in the community was carried out 
starting in February 2018. The disaster mitigation training 
material that had been carried out was: (1) types of disasters, 
disaster management, Disaster Risk Reduction (DRR) with 
lecture methods, and disaster simulations; (2) first aid (PP); (3) 
causes and control of fires, fire suppression, and introduction of 
fire extinguishers using light fire extinguishers (APAR) and 
traditional methods with lectures, as well as the practice of using 
APAR and traditional methods of demonstration; (4) history of 
the formation of the earth and the history of the occurrence of 
disasters; (5) evacuation and spatial lines; (6) cause and effect / 
impact of the disaster. 

Especially for First Aid (PP) materials, procedures for using 
Light Fire Extinguishers (APAR), and disaster simulations, 
training materials were presented by resource persons from the 
DIY Disaster Preparedness Center (TAGANA). That is because 
the material requires special expertise in its presentation. 

1) The training activities carried out at SDN Karanganyar 
were attended by an average of 93.75% of invited participants, 
while the average service activities at SDN Minggiran were 
attended by 100% of invited participants. This shows the 
enthusiasm of the community is quite large with the service 
program of the UPY team. 

The implementation of multisensory-based disaster 
mitigation simulations in Karanganyar Elementary School and 
Minggiran Yogyakarta Elementary School ran smoothly, so that 
it was expected to increase the alertness of the local community 
to the possibility of disasters in their region. 

2) Based on the results of the evaluation of the 
implementation of activities, a number of supporting and 
inhibiting factors can be identified in the implementation of this 
service. 

Factors supporting the success of the program include: 

1) The teacher and employees are willing to work together 
and are very helpful in implementing service activities. 
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2) The enthusiasm of the teacher and employees at the 
location of service in participating in the program carried out. 

3) Availability of financial support from Kemenristekdikti 
2018 budget year. 

Factors inhibiting the implementation of the program include 
limited time to implement services, so some material is not 
delivered in detail. 
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Abstract— The purpose of this study is to find out the effect of the 

existence of animation in learning video on students’ academic 

achievement in SMA Trensains Tebuireng Jombang. ICT has been 

something that can not be separated from our activity. With the 

development of technology, it affects education field too in using 

technology in learning environment. Now days there are many videos 

relating about topic that is learned in school, and it can be got easily 

from internet. In chemistry, there are two kinds of video, video about 

experiment and video about explanation. In explanation video there 

are two types video, explanation using picture (static graphic) and 

explanation using picture animation (dynamic graphic). This study 

used quasi-experimental post test only design. Both control and 

experimental group consists of 28 students that have equivalence 

academic achievement. The control group is given video consists 

picture still and explanation, while experimental group is given video 

that consists picture animation and explanation. From the result, it 

shows that there is significant difference between control and 

experimental group at significant level 0.05. Experimental group has 

higher score in the post test compare to control group with significant 

differences 0.002. So, the learning video that uses audio and visual 

mediator contains picture animation inside it can increase students’ 

understanding. 

Keywords : ICT, Animation, Video, Academic Achivement  

I.  INTRODUCTION  

The development of technology has increased rapidly and it 
affects education aspect as well. Some innovations, especially 
in technology will influence learning and teaching atmosphere. 
Information and Communication Technology (ICT) becomes 
one of component that can not be separated in our life. 
Computer, internet, television are some of example of ICT that 
are used in education environment. Using ICT learning can be 
done anywhere and anytime. [1]. Students can discuss, share 
and work together although they are not in the same place. And 
also they can discuss with other students around the world 
without limitation. 

Now days, students more frequently use computer [2]. 
Using computer though accessing, selecting and organizing 
they can get more information quickly to increase their 
knowledge and build their understanding about a topic by 
themselves. ICT also creates students to have higher level 
understanding [3].  ICT give unlimited distance to explore 
something new to increase information. People can build new 

knowledge from their background knowledge before and it can 
make them more confident to take risk and learn from their 
mistakes before [4]. 

Internet is one of facilities that grow faster in this era. From 
internet we can get information easily, including learning 
video. Learning video is a media that offer information through 
audio and visual language to support understanding of learning 
material [5]. Video has two mediators to send information. 
From audio part, the information is got from hearing aspect and 
visual part will complete this catching information from its 
visible elements which is shown simultaneously. Video can 
contain multimedia elements such as text, images, sounds and 
also animation [6]. The component in video will support the 
explanation of material that makes its understanding easier. 
Using video, the students can control the information that they 
want by stop or repeat the video. It makes the information that 
they get becomes deeper in learning with video.  The 
pedagogical impact using learning video are [7] : 

(1) Interactively with content : in the learning video, the 
information is delivered in audio-visual that makes the 
learners get understanding easier 

(2) Engagement : the learners can involve in the video 
because  of the audio and visual offering 

(3) Knowledge transfer and memory : using learning video, 
information can be transferred easily and it can stay still 
in memory much better than other learning media  

Utilization of learning video in the classroom is not 
something new in learning environment.  Learning video can 
be got easily from internet. There are many videos with various 
content can be got from internet with just typing the topic of 
video which is needed. In chemistry, there are two kinds of 
videos that present in the internet. It is about experiment and 
explanation. Video about laboratory experiment shows the real 
experiment in the laboratory or using animation or picture to 
show how the experiment works. In explanation video, there 
are some  types of videos. There are explanation from expert, 
explanation from lecture in the classroom, explanation using 
picture (static graphic) and explanation using animation 
(dynamic graphic) accordingly. Therefore, choosing best video 
to make deeper understanding becomes important. It is caused 
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the main function of the existence of video is making easier 
insight of learner.  

From the information above, there are two visualization 
forms in learning material especially in explanation video. The 
visualization can be presented in picture still or in animated 
picture. The purpose of picture in learning is students can 
capture the information that needs visualization completely. 
Using informative picture in picture still form, the information 
can be provided in graph, charts or illustration. In animated 
pictures, the picture is presented in material that needs 
movements. Movement or motion is the crucial part to increase 
understanding about that material [8].  So, animated picture 
will accent in motion to visualize the concept. 

The increasing of development of multimedia especially 
animation equal to the increasing of utilization visualization 
media as one of learning materials because it believes that it 
can facilitate learning environment [9]. Animation becomes 
one of well-known media in education [10]. There are many 
studies that show positive effect from utilization of animation 
learning environment. Animation is a technique to visualize 
abstract thing to make it easily to understand. Painting and 
cartoons will not be animations if they don’t show any 
movement. This is because animations should not be 
continuously moving, nor stay in motion forever [11]  

Animation can develop both affective and cognitive aspect 
of the students. In affective aspect, students can give more 
attention because there are some attraction sides in animation 
to make them more interested and motivated in learning. While 
in cognitive aspect, students can increase their understanding 
about the material because animation gives clear visualization 
in the abstract part that makes the concept can be easier to be 
understood [12]. Animation gives more realistic representation 
that is similar with the reality.  

Chemistry is one of subject in senior high school that 
contains abstract material and difficult to understand. It is 
caused by many topics in chemistry must be visualized by the 
students to understand the chemical phenomena. Beside that, 
most of topics in chemistry contain material that is unseen 
because chemistry tells in molecular scale and intangible [13]. 
Therefore, ICT is very helpful in this case to make the learners 
become easier to understand about the material. Njoku and 
Eze-Odurukwe [14] showed that the students that got material 
using animation media got improvement in their academic 
achievement.  Ikwuka and Samuel [15] indicated that students 
who were taught Chemistry concept using CACI (Computer 
Animation Chemistry Instructional) had higher academic 
achievement than students that taught using CM (Conventional 
Method). In making chemistry subject become more enjoyable 
and easy to be understood, learning media such as learning 
video is needed. Beside it can make the material become easier 
to understand because it is visualized, the students can give 
more attention when the learning video is played. 

 Reaction rate is one of material in grade XI in Senior High 
School. One of topic in that material is about factors that affect 
reaction rate. In that topic, students have to understand why 
that factor can affect reaction rate. Beside that, students also 
have to know more about how the mechanism from that factor 

until it can cause the changing of reaction rate. Reaction rate’s 
topic is one of abstract topic because it happens in molecular 
scale. While understanding this topic, students have to imagine 
and visualize by themselves how the molecular works and 
make differences in the reaction rate. That’s why animation is 
needed to make it clear using the visualization. Visualization 
will show the movement of any molecule and make the concept 
can be easier to understand.  

This study investigated the effect of the presence animation 
in learning video of factors that affect reaction rate. The 
research will conduct using video only that use explanation and 
picture still compare to video that use animation picture and 
explanation inside the video. One video (in control class) used 
only static (still) image while in other video (experimental 
class) used moving images.  

II. EXPERIMENTAL 

A. Methodology of the study 

This study used quasi-experimental post test only control 
group design to get information about the effect of animation’s 
existence in video (independent variable) on the cognitive 
aspect (dependent variable) in “Factors that Affecting Reaction 
Rate” topic. A comparison study was made between control 
group who studied this topic using video that only contain 
explanation while experimental group would study using video 
that contained explanation and also animation. Other variable 
that were controlled, both classes had equivalent in their 
competence that was known from the examination before in 
“Thermochemistry” examination. Beside that teacher and post 
academic test were equivalence too. 

B. Population and sample  

The population of this research was the students at SMA 
Trensains Tebuireng Jombang grade XI academic year 2015-
2016 and they were 94 students.  

The sample was two classes of grade XI SMA Trensains 
Tebuireng Jombang. One class acted as control group, it is XI 
Sains 3 and other acted as experimental group, it is XI Sains 4. 
The selection of the sample is based on purposive random 
sampling because both classes have equivalence academic 
achievement. In this study researcher did post test only 
experimental method. To know the equivalence of their 
academic achievement, it is got from their score in material 
before about “Thermochemistry”. 

C. The study tools 

The researcher conducted explanation of  “Factors that 

Affecting Reaction Rate” using video both in experimental 

and control group, while the video in experimental group 

contained animation while explained the topic and in control 

group the video just contain picture and explanation. The 

audio commentary, background music, and on screen text 

were identical in both video 

The researcher designed post test only experiment using 20 

questions that had been analyzed and validated before. The 

test consists of 20 items of multiple choice questions. To make 

sure the reliability of the instrument, there is trial testing group 

consist of  18 students who not part of the research.  
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Reliability co-efficient is 0.819 and it means the test consists 

of question with high reliability and all items are reliable.  

D. The process of the research 

• The topic “Factors that Affecting Reaction Rate” was 
selected based on national curriculum at grade XI 

• Using the same teacher in experimental and control 
class to control the effect of location of study.  

• Teacher did not give any explanation about the topic in 
both classes so the students just got the knowledge and 
understanding from the video 

• A post test was held in control and experimental group 
right after the video over and the duration is 45 
minutes. 

• The equivalence of two groups and the result from post 
test was analyzed using SPSS to know the mean, 
standard deviation and also the (T) value. 

E. Statistical Analysis 

The result of post test and also equivalence is analyzing 

using Statistical Package for the Social Science (SPSS). 

Standard deviation is used to obtain information about how 

close the individual data to mean. T-test is used to know the 

difference between cognitive score of experimental and 

control group. 

III. RESULT AND DISCUSSION 

SMA Trensains Tebuireng is one of school in Jombang city 
that has used Information and Communication Technology 
(ICT) in learning. Video is one of example of ICT that give 
explanation to improve the knowledge of students and 
animation that give visualization to increase understanding of 
them. 

One of topic that needs more intensive comprehension in 
chemistry at XI grade is “Factors that Affecting Reaction 
Rate”. In this topic, students will need more explanation to 
answer the question “Why” and “How” it can be affected by 
that factor. That’s why other sources such as video and 
animation are needed to increase their understanding.  

Class that is used in this research is XI Sains 3 as control 
group and XI Sains 4 as experimental group. Both classes are 
analyzed its normality and it is given in Table I.  

TABLE I. NORMALITY RESULT OF  STUDENTS’ ACADEMIC 
ACHIVEMENT BEFORE TREATMENT 

Group 
Normality Test using Kolmogrov-Smirnov 

K-S value df Significant value 

Control 0.115 28 0.200 

Experiment 0.157 28 0.077 

 

From Table I, based on Kolmogrov-Smirnov it is known 
that significant degree on control class is 0.200 and in 
experiment class is 0.077. Both significant degree is greater 
than 0.05, so the data is normally distributed..  

Equivalence of academic achievement in two groups is 
done using  Independent-Sample t Test. The result is presented 
in Table II.  

 

TABLE II. T-TEST RESULT OF STUDENTS’ ACADEMIC ACHIVEMENT 
BEFORE TREATMENT 

T-test value 
T-table 
value 

df Significant difference 

1.222 1.674 54 0.227 

 

Based on Table II, the significant value is 0.227. Significant 
value is greater than 0.05, therefore it can be concluded that 
there is no significant difference in academic achievement in 
both group before treatment.  

After giving treatment in both classes, the result from post 
test that is given as quiz is analyzed to get information about 
the effect of the performance that has been given shown in 
table below. Table III shows the normality of academic 
achievement after treatment. 

TABLE III. NORMALITY RESULT OF  STUDENTS’ ACADEMIC 
ACHIVEMENT AFTER TREATMENT 

Group 
Normality Test using Kolmogrov-Smirnov 

K-S value df Significant value 

Control 0.107 28 0.200 

Experiment 0.129 28 0.200 

 

From Table III based on Kolmogrov-Smirnov, significant value for control 
and experimental group is 0.200. Significant value in both groups is greater 
than 0.05, It means that academic achievement in both classes is normally 
distributed.  

Hypothesis test is done using Independent-Sample t Test. The 
result is shown in Table IV.  

TABLE IV. T-TEST RESULT OF STUDENTS’ ACADEMIC 
ACHIVEMENT AFTER TREATMENT 

T-test value 
T-table 
value 

df Significant difference 

3.214 1.674 54 0.002 

  

From Table IV, it shows that significant difference is 0.002. 
Significant value is lower than 0.05, therefore it shows that 
there is significant differences between control group where the 
students are given a video contain explanation and picture still 
while in experimental group the video contains picture 
animation and also explanation. The animation gives 
visualization to answer “Why” and “How” the factors can 
affect reaction rate using the movement of molecule that show 
motion with the different action caused by the action of the 
factor.  

The video that contain explanation and picture only without 
motion in control group will push the students to imagine by 
themselves what happen when the action is applied. For the 
students that have good imagination, they will not find any 
difficulties to visualize it in their brain, but for students that 
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have lower imagination aspect, they will just remember without 
understanding what the videos explain about.  

Animation will give more realistic in transformation, 
movement, and also it can demonstrate action to visualize the 
changing, procedure and resulting in declined of cognitive 
understanding compared to the static image in which students 
have to be reconstructed from a sequence of pictures. 
Moreover, in static pictures often just give arrows or 
highlighting and it is still abstract condition for some topics 
because it still pushes the learners integrated and interpreted by 
the students alone [16]. The existence of animation in video 
will provide audio and visual representation in  molecular scale 
about the topic because getting visualization in molecular scale 
make the understanding of the concept become clear and it 
present in motion.  

This result is suitable with the result of Trevisan, Oki and 
Senger [17]. They studied comparison between two groups of 
students. One group used a video of traditional lecture while 
other group using animation as learning material. The topic was 
about follicular dynamics. The sample was students in 
undergraduate reproductive physiology course from six 
universities in USA. Students who used animation as learning 
material got significantly higher score.  

In the static pictures, it only display visuospatial 
information, while in animations, it displays temporal 
information. It means that animation can act more informative, 
natural and more similar with the actual condition than static 
pictures. Therefore, learning video that contains animation 
inside it become more effective than learning video contains 
only static pictures [18]. 

IV. CONCLUSION 

From this research can be conclude that there is significant 
difference between students that get video with explanation and 
picture (static graphic) and video that contain picture animation 
(dynamic graphic) and explanation with significant level 0.05 
at SMA Trensains Tebuireng Jombang. The existence of 
animation in learning video can increase the students’ 
understanding because it can visualize the abstract concept 
using movement or motion and make it easier to be understood. 
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Abstract-- 21st century skills are needed so that students 

have knowledge and can apply their knowledge to solve 

problems in real life so as to create a society with scientific 

literacy. One aspect of measuring scientific literacy is 

knowledge of science related to the nature of science (NOS). 

The goal of national development is to form quality human 

resources, one of which is in the field of food. But in reality, 

students have a tendency to pay less attention to their 

personal health. Many students prefer fast food because it is 

cheap, easy to get, and tastes good. Even though students 

need to pay attention to their nutrition to maintain health, 

support growth, and as energy for their activities. Mobile 

learning facilitates students to be able to learn anywhere and 

at any time so that there will be an independent learning 

process and can be a solution to promote healthy food to 

students by inserting aspects of NOS that can support 

students with scientific literacy. 

 

Keywords-- 21st Century Skills, Scientific Literacy, Nature of 

Science, Mobile Learning Skills, Healthy Food. 

 

I. INTRODUCTION 

 

         Science Education is field of science related to  

an effort to systematically understand various natural 

phenomena. Science education not only emphasizes the mastery 

of number of knowledges as products, but also provides 

sufficient space for the growth of scientific attitudes, practicing 

problem solving and applying it in daily life. 

The challenges of the 21st century are marked by the rapid 

development of technology applied in various fields of life in 

society. Therefore, we need skills that can prepare students to 

have literacy for science and technology, and be able to think 

comprehensively in  

solving real-life problems. In enGauge 21st Century Skills, 

initiated by the North Central Regional Educational Laboratory 

(NCREL) & Metiri Group, 21st century skills that students 

should master include digital era literacy, creative thinking, 

effective communication and high productivity. It should be 

noted that the domain of literacy in the digital era is supported 

by several skills, one of which is scientific literacy [1]. 

 

         Science literacy is the ability to use scientific knowledge 

and attitudes, not only to understand phenomena or problems 

but also to be involved in solving problems based on knowledge 

[2]. Recognizing the importance of scientific literacy for 

students, countries that are members of the Organization for 

Economic Cooperation and Development (OECD) hold an 

assessment called PISA. PISA (Program for International 

Student Assessment) is an international standard assessment to 

assess the knowledge and skills of 15 years old students (third 

grade junior high school and / or high school class I) in reading, 

mathematics and science. Mastery of science content measured 

in PISA covers two aspects, namely science knowledge related 

to facts, concepts, principles, laws and theories in science and 

knowledge of science related to the nature of science or Nature 

of Science (NOS) [3]. But the facts on the ground show that in 

general science textbooks present more about the theory and law 

of science (67%) and do not present the components of the 

nature of science such as empirical science, socio-cultural 

inherent in science, creativity and imagination of science, 

scientific methods and properties. tentative science [4]. 

McComas stated that the application of NOS in learning can 

increase knowledge of science content, understanding science, 

interest in science, decision making and learning processes. 

mailto:meyliana.onemay@gmail.com
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Therefore, educators need to facilities learning optimally so that 

students have good scientific literacy [5].  

 

         In addition, one of the goals of national development is to 

form quality human resources. Teenager are human resources 

for development in the future. To improve the quality of human 

resources, many factors that must be considered include factors 

of education, food (nutritional elements), health, information, 

technology and others. Choosing a healthy food theme is one of 

the contexts that is close to the daily life of students so that 

students are expected to be more selective in choosing and 

consuming food. 

Based on the consideration of the importance of promoting 

healthy food in accordance with the objectives of science 

learning in the 2013 curriculum and the demands of 

competencies that must be possessed in the 21st century, as well 

as the importance of mobile learning that can activate and 

maximize student learning, the authors draw several questions 

that can be an outline of the entire writing, namely; 

 

1. Why is knowledge about healthy food important for 

students? 

2. What happens if students do not have knowledge about 

healthy food? 

3. What solutions can be given to overcome the lack of 

students' knowledge about healthy food? 

 

II. DISCUSSION 

 

         Healthy food is food that contains substances needed by 

the body, such as carbohydrates, fats, proteins, vitamins, 

minerals, and water. Food pyramid is a nutritional guide that can 

be used to plan a healthy diet, through the types and sizes of 

healthy food portions in pyramid form as Figure 1. There are 

four levels of food pyramids that each level provides several 

types of food and we need it all to meet daily nutrition. The 

higher the amount you have to eat the less, the lower the amount 

you have to eat more. 

 

 

Figure 1. Food pyramid 

 

        The basis of healthy food is the consumption of daily food 

must contain nutrients in the type and amount (portion) that suits 

the needs of each person or age group. In consuming healthy 

food, we must also pay attention to physical activity, clean living 

behavior and weight control, aside from regulating our food. 

The following is a nutritional recommendation table 1 for 

adolescents [6]. 

 

TABLE 1. NUTRITION RECOMMENDATIONS FOR 

ADOLESCENTS 

Nutrient Age 9-13 

years 

Age 14-18 years 

Carbohydrat 130 g/day 130 g/day 

Fat Boys=86g/day 

Girls=72g/day 

Boys=107g/day 

Girls=82g/day 

Protein  0.95 g/kg 

body weight 

per day 

0.85 g/kg body weight per 

day 

Vitamin A 600 µg/day Boys = 900 μg/day 

Girls = 700 μg/day 

Vitamin C 45 mg/day Boys = 75 mg/day 

Girls = 65 mg/day 

Vitamin E 11 mg/day 15 mg/day 

Calcium 1300 mg/day 1300 mg/day 

Iron 8 mg/day Boys    = 11 mg/hari 

Girls=15 mg/day 

Zinc 8 mg/day Boys    = 11 mg/day 

Girls =9 mg/day 

Fluid Boys    = 2.4 

L/day 

Girls =2.1 

L/day 

Boys = 3.3 L/day 

Girls = 2.3 L/day 

      (The science of nutrition second edition, page 669) 

       Nutrient recommendations for adolescents are needed to 

maintain health, support growth, and as energy for their 

activities. Adolescent carbohydrate needs are 130 g / day, which 

is about 45% to 65% of total daily energy intake. Fat needs for 

teenagers are 25% to 35% of the total energy from fat. Protein 

requirements for teenagers are 0.85-0.95 g of protein per 

kilogram of body weight per day. This amount is assumed to be 

sufficient to support health and support growth and development 

during the teenage stage. Growth acceleration occurs during the 

transition phases before adolescence. Teenagers who consume 

less fruits and vegetables every day can experience deficiencies 

in vitamins A, C, and E. Adolescent calcium needs are among 

the highest in life, reaching 1300 mg / day. Iron and zinc are 

needs in adolescents are relatively high because it is needed to 

replace blood loss during menstruation in girls and to support 

the growth of muscle mass in boys. Adolescent fluid needs are 

higher than children because they have higher levels of physical 

activity, growth and development. Men are generally more 

active than girls and have more muscle tissue. As such, they 

need a higher fluid intake to maintain body fluid balance. 

Facts on the ground, teenagers have a tendency to pay less 

attention to their personal health.  

        Many teenagers prefer fast food because it's cheap, easy to 

get, and tastes good. Another consequence of teenagers in 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 
C1 - 131 

 

school is that without anyone monitoring what they eat, children 

do not always consume enough food. The presence of schools 

should be able to influence children to choose healthy foods. But 

many schools still provide vending machines filled with snacks 

that are rich in sugar and fat. This is based on the survey results 

in the form of questionnaires given by the author to students at 

one of the schools in Palembang regarding food and drinks 

available in the school canteen. Students tend to choose foods 

such as fried foods, crackers, sausages, grilled meatballs, 

sweets, and various brands of preserved drinks. 

        The main problem that will occur as a result of unhealthy 

eating behavior is obesity or obesity and potential nutritional 

deficiencies. This is due to eating and drinking too many 

calories but moving too little. In addition, sweet foods including 

candy, jelly and caramel that stick to the teeth continuously 

without brushing teeth regularly will cause dental caries or 

cavities. Other bad habits, such as not having enough breakfast 

can cause students to not be able to concentrate or pay attention 

to the teacher well in school. Other disorders of nutritional 

deficiencies can blunt the immune response of adolescents, 

making them more susceptible to disease. Furthermore, if 

inadequate calcium intake during adolescence, will cause bad 

bone health and the potential for osteoporosis in later years [7]. 

       The solution that can be done to promote healthy food in 

schools is mobile learning by inserting NOS. Mobile learning 

allows students to learn anywhere and anytime so that there will 

be an independent learning process. Considering the use of 

android is mostly used to play games and social media by 

students, which is shown by Mobo Market survey that the types 

of mobile applications that are most widely used by users are 

games that reach 43.71% and social media 12.02%, of course 

this is the solution so that the use of Android becomes effective 

and directed [8]. 

 

MOBILE LEARNING 

        Mobile learning is a learning design that utilizes 

information and communication technology. Mobile learning 

allows students to interact directly with smartphones 

individually, so that it will create a different experience that is 

seen as easier to overcome the gap between place and time. 

There are three functions of mobile learning in classroom 

learning activities, as follows [9]: 

 

1. Supplements (additional) 

Mobile learning functions as a supplement (additional), namely: 

students have the freedom to choose whether to use mobile 

learning material or not. In this case, there is no obligation / 

obligation for students to access mobile learning material. Even 

if it is optional, students who use it will certainly have additional 

knowledge or insight. 

 

2. Complement  

Mobile learning functions as a complement, namely: the 

material is programmed to complement the learning material 

that students receive in the classroom. This means that the 

material of mobile learning is programmed to become 

reinforcement or remedial material for students in following 

conventional learning activities. 

 

3. Substitution 

Some universities in developed countries provide several 

alternative models of learning activities to their students. The 

aim is that students can flexibly manage their lecture activities 

according to the time and daily activities of students. 

        According to Wilson and Bolliger mobile learning in 

principle aims to facilitate learning learners anywhere and 

anytime according to the time they have. Mobile learning also 

provides sharing content for each user by using the same content 

and allows instant feedback [10]. 

 

NATURE OF SCIENCE (NOS) 

        Nature of Science (NOS) or the essence of science is a 

knowledge of how science works. NOS is knowledge about the 

epistemology (method) of science, the process of the occurrence 

of science, or the inherent values and beliefs to develop science. 

Even Mullis and Jenkins that understanding good NOS can 

provide the intellectual abilities needed by someone to develop 

science and technology. McComas stated that the application of 

NOS in learning can increase knowledge of science content, 

understanding science, interest in science, decision making and 

learning processes [11] [12] [13]. 

NOS is divided into eight aspects, namely [14]: 

TABLE 2. DESCRIPTION OF NOS ASPECTS 

 

No. Aspect Description 

1 Tentative  Scientific knowledge can change 

with new observations and by 

reinterpretation of existing 

observations. All other aspects of 

NOS provide a rationale for the 

temporality of scientific 

knowledge. 

2 Based on 

empirical 

Scientific knowledge is based on 

and / or comes from natural 

observations. 

3 Creativity Scientific knowledge is created 

from human imagination and 

logical reasoning. This creation is 

based on natural observations and 

conclusions. 

4 Law and theory Law and theory are various types 

of scientific knowledge. The law 

describes relationships, 

observations or perceptions of 

natural phenomena. The theory is 

concluded for the explanation of 

natural phenomena and the 

mechanism of the relationship 

between natural phenomena. The 

hypothesis in science can lead to 

law or theory with the 

accumulation of substantial 
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No. Aspect Description 

supporting evidence and 

acceptance in the scientific 

community. Law and theory in its 

development do not join with each 

other, in a hierarchical sense, 

because law and theory are clear 

and functional in various types of 

knowledge. 

5 Observation and 

inference 

Science is based on observations 

and conclusions. Observations are 

collected through human senses or 

extensions of the five senses. 

Conclusions are interpretations of 

these observations. Various 

perspectives contribute to 

strengthening some 

interpretations of observations. 

6 Subjectivity Science is influenced and 

encouraged when encouraged 

when scientific theories and laws 

are accepted. Question 

development, investigation and 

interpretation of filtered data 

through the theoretical glasses 

currently in effect. Subjectivity in 

this case is unavoidable which 

allows science to develop and 

remain consistent, but also 

contributes to scientific change 

when previous evidence is tested 

from the perspective of new 

knowledge. Personal subjectivity 

is also unavoidable. Personal 

values, agendas and prior 

experience dictate what and how 

scientists do their work. 

7 Socio-cultural 

planting 

Science is a human endeavor and 

is influenced by society and 

culture where science is practiced. 

Cultural values determine what 

and how science is carried out, 

interpreted, accepted and utilized. 

8 Aspects 

interdependence 

Among aspects there is a 

relationship of interdependence, 

in which one aspect is influenced 

by another aspect. For example, 

tentative scientific knowledge 

comes from the creation of 

knowledge through empirical 

observation and inference. Each 

activity is influenced by culture 

and society where science is 

practiced as well as the theoretical 

framework and personal 

subjectivity of scientists. As new 

No. Aspect Description 

data is considered and existing 

data is reconsidered, conclusions 

(made in certain contexts) can 

cause changes in existing 

scientific knowledge. 

    (Schwartz, Lederman & Crawford, 2004) 

         Teaching NOS can be done to elementary students to high 

school students. But the way to teach NOS to students is 

adjusted to the level of school. Mobile learning with NOS 

aspects for junior high school students includes aspects of socio-

cultural planting, aspects of observation and inference, aspects 

of subjectivity and aspects of creativity. This is based on the 

consideration of the cognitive conditions of junior high school 

students and in terms of healthy food material. The following is 

an example of the insertion of NOS aspects in mobile learning 

applications: 

 

 
 

Figure 2. Insertion of NOS aspects (a) observations and 

conclusions, (b) creativity, socio-cultural planting, and (d) 

subjectivity. 

 

III. CONCLUSION 

 

       Healthy food is food that contains substances needed by the 

body, such as carbohydrates, fats, proteins, vitamins, minerals, 

and water. The basis of healthy food is the consumption of daily 

food must contain nutrients in the type and amount (portion) that 

suits the needs of each person or age group. In consuming 

healthy food, we must also pay attention to physical activity, 

clean living behavior and weight control, aside from regulating 

our food. Facts on the ground, teenagers have a tendency to pay 

less attention to their personal health. Many teenagers prefer fast 

food because it's cheap, easy to get, and tastes good. The 

consequences of choosing unhealthy foods are obesity, dental 

caries, weak immune response, osteoporosis potential, and so 

on. One solution that can be done to promote healthy food in 

schools is mobile learning by inserting NOS. 
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Abstract - This study aims to find out how to developing  

media of histology android-based as a learning resource. 

Preparation of histology using paraffin method with 

Hematoxylin-eosin staining.  Whereas for the development 

of android applications using Corel draw X7 and Construct 

software. This study uses descriptive qualitative analysis. 

The results of this study were media of testis and ov  arian 

(Cavia cobaya) and Android-based learning media with 

APK extension. 
 

Keywords: Histology, Android, Learning Resources 

 

INTRODUCTION 

 The human reproductive system consists of 

male and female reproductive systems. The male 

reproductive system consists of penis, scrotum, testis, 

epididymis, vas deferen, urethra and accessory glands, 

while the female reproductive system consists of ovaries, 

oviduk, uterus, and vagina (Marimbi, 2010). In addition to 

discuss human reproductive organs, reproductive system 

content in biology learning also discusses the process of 

gamete cell formation which consists spermatogenesis 

process and oogenesis process. The material is quite 

difficult to understand by the students because the process 

occurs in the channels and genitals of both males and 

females that can not be observed with the naked eye 

(Widyana, 2013). Human reproductive system is a content 

that is considered abstract during the learning process, as 

students only heard the explanation from the teacher 

without knowing what the truly reproductive system 

(Widyana, 2013).  

 The use of media histology is one alternative 

that can help students in understanding the material of the 

reproductive system. Histology preparations are objects 

that can only be seen through the aid of a microscope to 

determine the structure or shape of the tissue inside. 

Histology preparations will help students to understand 

anatomical structures. However, the availability of  

histology  media and microscopes in various schools is 

still low. From this cases, is needed of the role  media to 

be made easier for students and educators to access it. In 

this digital era, besides learning media, the use of 

technology is needed in improving the quality of learning 

(Smaldino, Sharon E and James D. Russell (2005: 9. This 

is appropriate with Yuntoto (2015) which states that the 

ease of technology will help students and educators in 

using learning media that is very limited and difficult to 

get it. 

 Android-based learning media is one of the 

most massive media used in Indonesia. This is influenced 

by the increasing number of Android-based smartphone 

users, especially among students. The existence media of 

histology android-based will help students understand and 

see direcly the stages of the process of spermatogenesis 

and oogenesis in the reproductive system. Android-based 

learning media can be used as an independent learning 

media for students both at school and outside school (Joko 

et al: 2018).  

 

METHOD 

 This research  developed histology  media of testicles and 

ovaries (Cavia cobaya). The steps of making histology  are 

organ harvesting and fixation (fixation), trimming, 

dehydration, cleansing, infiltration, embedding, 

sectioning, staining and gluing (mounting) (Suntoro, 

1983). Furthermore, the results of histology  will be 

developed into an android application. The software used 

to design Android applications is Corel Draw X7 and 

Construct. The results of the development of histology and 

android applications will be analyzed descriptively. 

DISCUSSION 

A. Development of Histology 

This research  producing  histology  of testicles and 

ovaries (Cavia cobaya). The steps of making histology  are 

organ harvesting and fixation (fixation), trimming, 

dehydration, cleansing, infiltration, embedding, 

sectioning, staining and gluing (mounting) (Lutfi, 2014). 

mailto:hikmahsupriyati@gmail.com
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The description of testis and ovarian histology is as 

follows: 

 

1. Description of Testiscular Histology 

 

 

 
Figure 1. Cross section of testicular histology: spermatogonia 

(1), primary spermatocytes (2), secondary spermatocytes (3), 

spermatids (4), sperm (5), lumen (6), sertoli cells (7), leydig 

cells (8 ). 

 Based on observations that have been made on 

the cross section of testicular histology preparations there 

are several stages of the spermatogenesis process , namely 

spermatogonia (single spermatogonium) is the stem cell 

located at the bottom of the germina epithelium, just above 

the basement membrane (Yatim, 1996). Each 

Spermatogonium undergoes mitotic division and forms 

cells whose size increases and becomes primary 

spermatocytes. Primary spermatocytes have 46 

chromosomes (44 + XY) diploid amounts and DNA 

content of 4N. Primary spermatocytes are the largest cells 

in the spermatogenic proces and are characterized by the 

presence of chromosomes that have partial condensation. 

Furthermore, the first meiotic division occurs and 

produces smaller cells called secondary spermatocytes. 

Secondary spermatocytes have 23 chromosomes (22+ X 

or 22 + Y) with 2N DNA. Secondary spermatocytes 

separate chromatids on each chromosome and produce 

two haploid cells called spermatids. Spermatids will 

differentiate as sperm cells (Eroscherko, 2002). 

 Besides spermatogenic cells in testicular 

preparations there are leydig cells and sertoli cells. This 

leydig cell will produce the hormone testosterone, which 

functions for the development of secondary male sex . 

While Sertoli cells function as supporting cells or nurse 

cells. Sertoli cells are pyramidal or columnar cells that 

partially encase cells of the spermatogenic lineage 

(Mascher, 2011).  

2. Description of Ovarian  Histology 

 

 
Figure 2. Cross-section of  ovarian histology:  primordial 

follicle (1), secondary follicle (2), primary follicle (3), tertiary 

follicle (4), cortex (5), medulla (6), atresia follicle (7), ovum ( 

8). 

 Based on research that has been done on ovarian 

histology preparations there are several parts found, 

namely medulla and cortex. Medulla is located in the 

middle part of the ovary. This part can be found in the 

connective fingers and blood vessels. Whereas in the 

ovary cortex there are oocytes surrounded by follicular 

cells and form egg follicles. The ovary consists of 

interstitial connective tissue called stroma. Among the 

stroma there are many follicles. The follicles contain egg 

cells (oocytes) in various growth rates (Geneser, 1994). As 

for some follicular growth rates, as follows: 

a. Primodial follicles 

 

   These follicles consist of one  (primary) oocyte 

which is covered by a layer of flat follicular cells. I oocytes 

grow from oogonium mitosis and will grow after adult 

women. The first primodial follicle appears in the ovary 

during the third month of fetal development. Primordial 

follicle growth is stimulated by gonadotropins. In mature 

ovaries primordial follicles are found in the stroma just 

below the tunica albuginea (Ross, 1995). 
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Figure 3:  cross section of the ovarian histology: primordial 

follicle (1) 

 

b. Primary Follicles 

 Primary follicles consist of primary oocytes 

surrounded by cuboidal follicular cells. There is a zone of 

pellucida which forms from the nearest oocyte and 

follicular cells. This layer is a thick layer of glycoprotein 

that surrounds the oocyte (Ross, 1995) 

 

 

Figure 4. Cross section of primary follicle: follicular cell (1), 

oocyte (2), Stroma cell (3) 

 

 

 

 

c. Secondary follicles 

 

 At this stage the oocytes are  surrounded by 

several layers of follicular cells called stratum granulosa. 

The older follicle growth, the thicker the granulosal 

stratum and in the stratum, a cavity is formed (follicular 

antrum). These egg follicles are lined by theca follicles 

(internal and external). In addition there is also a zone of 

pellucide that surrounds the oocye. The pellucide zone is 

produced by granulosa cells that directly surround the 

oocyte and part of the oocyte itself (Dellmann et al. 1992). 

 

 
 
Figure 5. Cross-section of secondary follicles: antrum (1), 

secondary oocytes (2), pelucida zone (3), granulosa cells (4), 

basement membrane (5), theca interna (6), theca externa ( 7). 

 

d. The tertiary follicle 

 

  The tertiary follicle (de Graaf follicle), is 

characterized by the development of a central cavity called 

the antrum follicle. This formula is formed when the gap-

filling fluid between granulosa cells in the secondary 

follicle joins to form a large cavity that stores follicular 

fluid. At this stage the egg is ready to be ovulated. In this 

phase granulosa cells form a layer of parietal follicles, 

called the stratum granulosum which supports the 

basement membrane. Stratum granulosum is surrounded 

by theca, where the tertiary follicles differentiate into two 

layers, namely theca interna with blood vessels and theca 

externals on the outside as a support (Dellmann, Dieter et 

al. 1992). 
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Figure 6. Cross section of tertiary follicles in the ovary: 

basement membrane (1), granulosa cells (2), pellucida zone (3), 

secondary oocytes (4), antrum (5), theca interna (6), theca 

externa ( 7) 

 

e. Atresia follicles 

 Atresia follicle are degenerative ovarian 

follicles. Many follicles experience atresia before 

progressing to adulthood. Atresia is characterized by 

granulosa cell apoptosis, oocyte autolysis and collapse of 

the pellucid zone (Mascher, 2011). Important signs for 

atresia in follicular wall cells are the nucleus of being 

picnotic and chromatolysis occurs. Atresia diving of the 

granulosa basal membrane can fold, thicken and undergo 

hyalinization called a glass membrane (Dellmann et al., 

1992). 

 

 
 
Figure 7. Cross section of atresia follicles in the ovary: 

basement membrane (1), granulosa cells (2), antrum (3), theca 

interna (4), theca externa (5) 

 

B. Development  Media of Histology Android-based  

 

This study produced an application with the APK 

extension (application package). The process of making 

this application uses Corel Draw X7  to create designs. 

Whereas to make the page design into an application form 

that can be installed on the smartphone using the Construct 

2 application .  The stages of making an android 

application are as follows: 

1. Making Design (Design) 

The initial stage that is carried out in the design is to make 

a general description of the Android application that will 

be developed. Next is to make a prototype. Prototype is 

the initial design before the Android application was 

created. the purpose of making a prototype is that the 

android application is made more organized. After making 

a prototype, the next step is to design the background, 

menu pages, games etc. The design is done using Corel 

Draw X7. In addition, at this stage there was also the 

collection of pictures of testicular and ovarian histology 

preparations. 

 

2. Making android applications with software construc 

After the design process is complete, then some activities 

are carried out, namely the provision of interfaces, coding, 

compilation and configuration. The following is an 

explanation  stage  of the development android aplication 

a. Giving of Interface  

Giving  of Interface is  done using Construct  2 . Some 

interfaces contained in the game, namely: 

 

 

 

 

 

Main 

Menu 

page 

 

 

Material 

page 

 

Game 

Instru

ctions 

Pages of 

various 

follicles 

stages 

Game 

page 

b. Coding  

At this stage the things that are done are giving behavior 

and events to the existing objects. 

c. Compilation and Kon figuration 

At this stage the is done  collect html 5-based programs 

and rearrange them into a new program that is able to run 

on android using Adobe Phonegap. 

Based on research that has been done, many researchers 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 
 C1 - 138 
 

have said that learning using an android application is very 

good to use for learning. This is in accordance with 

Purbasari's (2013) research which concluded that Android 

applications are appropiate use as learning media. In 

addition, research from Muyaroah and Mega (2017) also 

states that learning using the Android application is very 

effective. This is because the system designed involves 

students actively and independently in learning 

 

CONCLUSION 

 Based on the development research that has been done, it 

can be concluded that: 

1. The first research  produced testicular histology and 

ovarian histology  with various follicular levels. The 

structure of  testicular histological  (Cavia cobaya) 

consists of spermatogonia, primary spermatocytes, 

secondary spermatocytes, spermatids, sperm, Sertoli 

cells and Leydig cells. While  the structur of ovarian 

histology  (Cavia cobaya) consists of primordial 

follicles, primary follicles, secondary follicles, 

tertiary follicles, atresia follicles, cortex and medulla. 

2. The result of second research  is  android-based media  

about the process of gametogenesis (spermatogenesis 

and oogenesis). The process of developing this 

application through two stage namely:  making the 

design and development of android applications. This 

media  is designed using Corel Draw X7  and the 

Construct Application. 
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Abstract— ICT-based learning has been a demand for 21st 

century of education. ICTs in education have been changing the 

role of teaching and learning activities from manual into digital. 

This study was focused to describe the reading activities 

integrated with ICT in English in Business Discourse class by 

considering how the teachers and the students integrated ICTs in 

the class. It used a qualitative research which employed 

qualitative descriptive design. The data gathered and analyzed 

were the teaching-learning reading activities observation in 

English in Business Discourse class at Universitas Negeri Jakarta. 

The results found that the teacher integrated ICTs such as smart-

television, notebook, Ms. Powerpoint, Ms. Word, VLC media 

player, speaker, ProProfs, Padlet and YouTube whether in the 

pre-, while-, and/ or post-reading activities. It was also evidenced 

that there were another ICTs likewise camera, laptop, Ms. 

Powerpoint, Ms. Word, handphone, Windows Movie Maker, 

YouTube, Padlet that were integrated by the students in dealing 

with the assignments. ICT-based learning in English Language 

Education Study Programme (ELESP) is variously integrated in 

the class which consequentially led many benefits for both the 

teacher and the students. 

Keywords: ICT-based learning; ICT; English Language 

Education Study Programme; English in Business Discourse  

I.  INTRODUCTION 

The 21st century has brought ICT that changes the role of 

teaching and learning from the manual into digital[1]. This 

happens because ICT has always been dynamically developing 

in order to make the way of teaching and learning activities 

become more convenient for both the teachers and also the 

students. The introduction of ICT heralds a new era of 

education which leads to the invention of the new software or 

even the digital templates that support the students’ need for 

classroom lesson and activities to gain meaningful learning[2].  

Thus, this study was conducted to describe the teaching 

and learning English activities integrated with ICT in English 

in Business Discourse class by considering how the teachers 

and the students integrated ICTs in the class. Along with the 

purpose of this study, the research question was focused on 

how the use of ICT integrated in English in Business 

Discourse class activities. English Education Study Program 

has compulsory classes that the students need to take in terms 

of mastering all the language skills, particularly English in 

Business Discourse class. The focus of English in Business 

Discourse class is specifically majoring in reading, but not 

limited to other language skills such as writing, listening and 

speaking.  

II. LITERATURE REVIEW 

A. Information and Communication Technology (ICT) 

There are two point of view about ICT in education that 
distinguish the concept of educational technology in terms of 
the school of thought[3]. According to the first school of 
thought, educational technology means the media born of the 
revolusion of communication that is used for instructional 
purposes, in or not in a set of combination, explained by the 
teacher. These ICTs can include radio, LED television, 
overhead projectors, application, software, computers and other 
items. International ICT literate panel defined that ICT literacy 
is more than technology literacy. ICT literacy is the 21st skills 
that qualified to use technology, communication tools and or 
networks appropriately to support constructing new 
information[4].  

The second school of thought which is humanism claims 
that educational technology goes beyond any particular 
machine, media or device[3]. Educational technology leads to a 
systematic step starting from designing, implementing, 
integrating, assessing and evaluating the total system of 
learning and teaching with certain learning outcomes[5].  

B. The concept of ICT-based learning 

Research on ICT-based learning and instruction has 
significantly developed due in part to the parallel evolution of 
pedagogical and cognitive science theories[6]. ICT-based 
learning is defined that learning appears fundamental to adopt a 
more integrated vision in which ICTs are considered together 
with the educational strategies, contents and activities that the 
students engage in. ICT integration helps the students to 
discover learning topics[7]. ICT makes knowledge acquisition 
more retrieveble, and concepts in learning areas are accessible 
while engaging students with ICT. ICT also maintains student-
centered and self-directed learning. The 21st students grow up 
with frequently engaged in the meaningful technology 
integration. They build new knowledge through searching, 
selecting, organizing, and inferring source of information. 
Terms of learning through ICT indicates the students’ in using 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C1 - 140 

 

information from several sources, and critically measuring the 
reliable quality of the learning materials.  

C. English in Business Discourse 

English in Business Discourse is a core subject for English 

Language Education Study. To enable students to experiment 

communication in business, both in oral and written 

commucication become the main learning objectives. 

However, the learning outcomes are varied, such as the 

students are able to use language for interpersonal business, to 

use language for business practices, to analyse languages that 

represent the functional and emotional aspects of the product 

or services and to stimulate business presentations. By 

considering those learning outcomes, it is expected that the 

integration of ICT in the class is undeniable. Hence, it is also 

expected that ICT-based learning is clearly seen in this class. 

D. Stage of reading activities 

To make reading activity much meaningful, there are some 

stages of reading activities proposed by Carter and Long. 

These reading activities require three stages such as pre-

reading, while-reading and post-reading.  

(1) Pre-reading activities introduce students to a particular 

text, elicit or provide appropriate background knowledge, and 

activate necessary schemata[8]. Previewing a text with 

students should arouse their interest and help them approach 

the text in a more meaningful and purposeful manner as the 

discussion compels them to think about the situation or points 

rose in a text. 

(2) While-reading activities help students develop reading 

strategies, improve their control of the foreign language, and 

decode problematic text passages[8]. Helping students to 

employ strategies while reading can be difficult because 

individual students control and need different strategies. 

Nevertheless, the teacher can pinpoint valuable strategies, 

explain which strategies individuals most need to practice, and 

offer concrete exercises in the form of "guided reading" 

activity sheets. 

(2)  Post-reading activities provide exercises that check 

students' comprehension and then lead students to a deeper 

analysis of the text, when warranted. Foreign language reading 

must go beyond detail- eliciting comprehension drills to help 

students recognize that different strategies are appropriate with 

different text types. 

III. METHODOLOGY 

This study conducts qualitative research which highlighted 
that the descriptive method is used to describe systematically a 
situation or area of interest factually and accurately[9]. 

A. Data and data sources 

The data were the teaching-learning activities through 

classroom observation. The data sources were the teacher and 

the students in the class of English in Business Discourse at 

Universitas Negeri Jakarta. 

B. Instrument of the study 

This present study used classroom observation sheet 

modified from Curtis and Tobergte (2013). This was to 

crosscheck for data validation of teaching and learning 

activities as shown in table I. 

TABLE I.  OBSERVATIONAL SHEETS 

No 

Description 

of the 

reading 

activities 

Stage of reading activities 

ICT 

tool 
Pre-

reading 

activities 

While-

reading 

activities 

Post-

reading 

activities 

1     

 

2     

 

Etc     

 

 

C. Data collection and analysis procedures 

The data gathered and analysed were based on observation. 

At first, the researcher observed the teaching and learning 

activities with ICT in English in Business Discourse class. The 

data were recorded in the video and done until the researcher 

found out that the teacher had the same pattern in teaching and 

learning reading activities constantly. Then, the data were 

transcribed only on teaching and learning activities (not the 

utterances). The data were selected, limited, simplified, and 

coded by summarizing from the activity found in the reading 

activities video. Then, the data were categorised and displayed 

in form of table as shown in the observational sheet modified 

from Curtis and Tobergte.  

IV. FINDINGS AND DISCUSSIONS 

Carter and Long, Grabe, Curtis and Tobergte defined that 

reading activities are divided into three stages[8]. They are 

pre-reading, while-reading and post-reading activities. During 

these stages of reading activities, the application of ICT such 

as the usage of courseware and other multimedia activities 

could be integrated. 

TABLE II.  THE OBSERVATION RESULT OF PRE-, WHILE-, POST-READING 

ACTIVITIES 

No 

Description 

of the 

reading 

activities 

Stage of reading activities 

ICT tool Pre-

reading 

activities 

While-

reading 

activities 

Post-

reading 

activities 

1 

Showing the 

video of 

business 

product 
 

  

Smart tv, 

notebook,  

VLC 

media 

player, 

speaker 
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2 

Identifying 

the structure, 

the speaker’s 

way of 

delivering the 

presentation, 

and goal 

 
 

 

Smart tv, 

notebook,  

VLC 

media 

player, 

speaker 

3. 

Analysing 

thelanguage 

use and 

suprasegment

al of the 

speaker 

  
 

Laptop,  

Ms. Word 

4. 

Searching for 

videos of 

following up 

the business 

meeting 

 

  

Laptop, 

Hand-

phone, 

YouTube 

5. 

Making a 

draft of 

following up 

a business 

meeting with 

the proper 

structure 

 
 

 
Laptop, 

Ms. Word 

6. 

Performing a 

following up 

business 

meeting 

  
 

Smart tv, 

laptop,  

Ms. 

Power-

Point, 

Camera 

7.  

Giving 

feedback 

(group 

assessment) 

from 

uploaded 

performances  

  
 

Laptop, 

Ms. 

Word, 

Padlet 

8.  

Predicting 

business text 

such as job 

vacancy, 

application 

letter, resume 

 
  

Smart tv, 

notebook,  

Proprofs 

9.  

Describing 

business and 

language 

competence 

from the 

business text 

 
 

 

Smart tv, 

notebook,  

Proprofs 

10.  

Writing a 

convincing 

application 

letter 

  
 

Laptop, 

Ms. 

Word, 

Padlet 

11. 

Giving 

feedback of 

the 

application 

letter 

  
 

Laptop, 

Ms. 

Word, 

Padlet 

12. 

Stimulating 

business 

presentation 

by showing 

videos 

 
  

Smart tv, 

notebook,  

VLC 

media 

player, 

speaker 

13.  

Classifying 

the structures 

of business 

presentation: 

opening. 

explaining 

products or 

service, 

demo, 

closing  

 
 

 

Smart tv, 

notebook,  

Proprofs 

14. 

Making a 

draft of 

business 

presentation 
 

  
Laptop, 

Ms. Word 

15. 

Practing and 

simulating 

the business 

presentation 

 
 

 

Smart tv, 

laptop,  

Ms. 

Power-

Point 

16. 

Collecting 

the script of 

the business 

presentation 

  
 

Laptop, 

Ms. 

Word, 

Padlet 

17. 

Performing 

the business 

presentation 

  
 

Smart tv, 

laptop,  

Ms. 

Power-

Point 

18. 

Giving 

feedback for 

each 

performer 

  
 

Laptop,  

Hand-

phone, 

Windows 

Movie 

Maker, 

Padlet 

 

1) Pre-reading activities 

Pre-reading activities include tasks that are intended to 

construct background knowledge[10]. The role of the teacher 

in this phase was to be a bridge builder between what 

students already know about a concept, schemata and what 

they need to know in order to comprehend a particular text. 

When integrating the ICT in this phase, the interaction 

between those schemata and the input coming from the text 

are exist. In this stage, the teacher integrated pre-reading 

activities with ICT. Based on the observations, the teacher 

started this stage by preparing the students for a reading 

selection and give them the first steps in order to develop 

skills in anticipation and prediction for the reading, 

activating background knowledge so they could later interact 

with the text. 

2) While-reading activities 

While-reading activities include activities that the 

students engage in while reading the text. The purpose of 

these activities is to enable the students to achieve the lesson 

aims by handling the text in different ways, to help students 

to understand the specific content and to perceive the 

rhetorical structure of the text[8]. In this stage, the teacher 

integrated while-reading activities with ICT. Based on the 

observations the teacher constructed reading behavior by 

"thinking aloud" or reading and signing by making use of 

ICT simultaneously to the learning process available to the 

students as the teacher interacts with the text material. The 

teacher engaged the students in the text and aid them by 

monitoring their own understanding. As shown in table II 

above, the teacher integrated the learning material with ICT 

in terms of explaining the material, providing the reading 

text for reading aloud and answering the questions.  

3) Post-reading activities 

Post-reading activities are intended to verify and expand 

the knowledge acquired in the reading. These activities are 
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intended to provide the students with the opportunity to 

articulate their understanding of what they have read[11]. 

There are some activities that are excluded in reading 

activities such as writing and performing a business 

presentation. Those activities appear since it is impossible that 

reading activities in English in Business Discourse stop only 

in activities such as classifying and answering the 

question[10]. Integration of ICTs in post-reading helped the 

students using their acquired knowledge in similar readings, to 

have them integrate their reading skills both with the other 

language skills such as listening, speaking or writing. Here, it 

was found that Padlet could be the primary way of 

communication between the teacher and the students or the 

students to the students.  

CONCLUSION 

The teaching-learning activities with ICT particularly in 

English in Business Discourse class require a set of skills to be 

developed by the teacher in which the teacher’s skill shall be 

considered among the first options prior to facing new 

educational challenges. The contribution of ICTs to education 

and society as such is undoubtedly flexibility and adaptability 

to an increasingly changing environment likewise in reading, 

the role of textbook can be changed with the digital book. As 

implementing ICT-based learning, ICTs such as smart-

television, notebook, Ms. Powerpoint, Ms. Word, VLC media 

player, speaker, ProProfs, Padlet and YouTube integrated in 

English in Business Discourse class help the students to 

engage in and actively participate.  
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Abstract— Indonesia is one an agricultural country. But currently 

the development of agricultural technology in Indonesia is still low 

then there must be innovation related to the implementation of 

new technology in agriculture. Rice mice are one of the causes of 

low agricultural production. Rice mice can attack 161,000 hectares 

each year. Farmers expel pests using chemicals that can damage 

the wetland ecosystem. Therefore the implementation of computer 

vision technology tools is expected to be a powerful pest repellent 

tool and keep the ecosystem stability in the fields. This innovation 

uses camera omni direction to detect the existence of pests such as 

rats, birds and others. Then after the pest can be detected it will be 

controlled by Arduino Mega Arduino controller to turn on the 

frequency generator.  It will produce ultrasonic sound 40 KHz that 

very effective for drive rice mice out. This technology utilizes solar 

electric energy that can save electricity usage from farmers, using 

a title of 48 solar cells capable of producing 24.2 volt voltage. So it 

can be a source of electrical energy omni vision by reaching 360 

vision as far as 25 meters. This innovation is expected to be an 

effective and efficient agricultural technology to enhance 

agricultural production. 

 

Keywords: omni directional, pest, agriculture technology 

I.  INTRODUCTION  

Indonesia is a fertile agricultural country and located along 
the equator, where most large people live from generation to 
generation as farmers. In the speech of President Soekarno 
during the inauguration of the IPB faculty of agriculture building 
in 1953, he stressed that the biggest problem facing the 
Indonesian nation is how to provide the population with a large 
quantity of food. Therefore, farmers are placed in a position 
responsible for feeding the population, while still having to meet 
the needs for themselves and their families. Farmers hold 
significant positions in the life of nation and state. 

The Ministry of Agriculture targets Indonesia to become a 
world food baron by 2045. The target can be achieved through 
the food self-sufficiency program that has been rolling since 
2016 ago. To achieve the target of becoming a world food barn, 

the government has gradually stopped importing some food 
commodities. In the past two years, the government has 
succeeded in halting imports of corn, rice and onions from 
Argentina, the United States, and Thailand. This success proves 
that Indonesia has great potential to realize food self-sufficiency 
in the near future. In 2019, the government targets self-
sufficiency in garlic, as well as consumption sugar.  

Paddy production in Central Java is very dominant compared 
to other food crops because the condition of land, irrigation, and 
climate of Central Java is very suitable for rice cultivation in 
paddy fields. In 2015, total rice harvest in Central Java increased 
0.05% from 1,804,556 ha from 1,717,270 ha in 2014. The 
average productivity of paddy rice in 2015 also increased by 
60.99 ku / ha from previously 54.14 ku / ha. With the harvested 
area and the average productivity of rice, rice production in 2015 
reached 11,006,570 tons significantly increased from the year 
2014 which reached 9,294,475 tons 

But often in an effort to increase rice production there are 
several obstacles encountered. The most fundamental obstacle is 
the decline in the number of rice productions due to natural 
factors such as extreme weather, floods and pest attacks, or 
human factors such as land conversion, and limited agricultural 
production facilities. The presence of pests is a serious cause in 
decreasing the amount of rice production. Pests that become 
serious problem from year to year is the rice field rat (Rattus 
argentiventer). This pest is the main pest of rice crops and the 
most dominant species that cause the greatest losses in Indonesia 
(Singleton et al., 2004, Jacob et al. 2010, Sudarmaji et al. 2010). 
Rice mice can strike 161,000 ha / year, resulting in a loss of 555 
million kg of rice, equivalent to 6.3 million Indonesians a year. 

Rice mice can attack rice in all phases of planting, ranging 
from seedling vegetative stage until the generative stage until the 
harvest. The population of these rats will be more developed if 
there is willingness of feed, breeding, and the existence of the 
habitat of the place. Rice mice can give birth three times in one 
planting period, with the number of children as young as 10 per 
birth (Sudarmaji et al. 2007, Sudarmaji and Herawati 2008). 
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Sudarmaji et al. (2005) and Jacob et al. (2010) states that the 
dynamics of rat wetland population on rice planting pattern is 
influenced by the availability of rice crops as the main feed. Rice 
mice usually live in irrigation dike habitat, bunds near the 
village, roads in rice fields, and rice field embankment. Rice 
mice have extensive cruising range to obtain feed in their 
environment (Brown et al. 2003, Hadi et al., 2006). In the 
absence of sufficient feeding conditions, mice migrate large 
amounts of rice, and are able to reach a feed source that is 
between 3-5 km in one night (Sudarmaji et al. 2010). Therefore, 
pests of mice are always a threat to rice cultivation in every 
growing season. 

In a study conducted by Melhanah in 2011 on the attack of 
mice in the rice fields of Central Kalimantan, showed damage 
caused by these wet rice pests more occur in the rainy season 
than the dry season. Based on the analysis of Melhanah, in the 
dry season, endemic areas include in Kapuas and Pulang Pisau 
districts, while in the rainy season endemic areas include in 
Kotawaringin Timur, Barito Selatan and Barito Timur. Rice 
damage caused by rice field rats that reached thousands of 
hectares was first reported in 1915 in Cirebon, West Java, then 
every year there is an increase in damage to rice plants with the 
intensity of attacks by 35%. The appropriate control for the 
present moment is integrated pest rod control with technical, 
biological, mechanical, and chemical control components. 
(Kemtan, 2013) 

In general, the handling of wet-rice pests is done by using 
methods gropyokan, emposan, as well as poisonous feed in the 
form of rodentisida. However, the three methods are considered 
less than optimal because of the rapid growth of pest populations 
that make farmers must still consider a big loss of rice 
production. Gropyokan method is done by dismantling the rat 
house in the rice field. This method of gropyokan will damage 
the physical soil and damage the rice plants because trampled by 
farmers when chasing or killing rats. While the way of emposan 
is done by boring the mouse house ground pit. This second way 
impacts on polluting the soil and endangers the health of 
farmers. The use of this rotensida kills other animals that are not 
actually enemies of farmers. In addition, the use of rodenticides 
in excess of the dosage can lead to greater selection of selection 
teams and the development process of faster resistance. On the 
other hand, the dose is too low it will provide tolerance to the 
pest. If the dose is too excessive, the pest will die, but it does not 
rule out that other living creatures are also poisoned. Natural 
ecosystems will be damaged, soil and water may be poisoned. 

Another option to face rice mice problem is using ultrasonic 
pest repellers. Ultrasonic pest repellers as the name implies, use 
ultrasound which basically means sound of more than 20,000 
Hz. This frequency of sound is practically undetectable by the 
human ear. Ultrasonic sound is thought to cause certain 
symptoms in pests such as confusion, convulsions, and even 
death which is known as an audiogenic seizure response. Pests 
are then supposed to leave the area that causes this type of 
distress for a friendlier environment. Based on research by 

Dusenbery study in 1992, best frequency for mice repellers is 

40KHz. But, this option have some negative impact, like using 
too much electrical energy. Besdie, th cost is high too.  

Therefore, a new way of handling pest mice is needed and 
does not give negative impact to the farmers and the 
environment. Along with the development of advanced 
technology, then there must be agricultural technology 
innovation adequate to handle pests of mice. Expected 
technology is an effective and efficient technology and minimal 
negative impact generated. Therefore a technological innovation 
called agricultural technology with omni direction using solar 
power to drive rodent pests as an effort to support food security 
in Indonesia. 

II. METHOD 

A. Computer Vision Using Omni Directional 

The method used in this tool is to use the computer vision 
method with the omni vision camera sensor, Computer vision is 
an automated process that integrates a large number of processes 
for visual perception, such as image acquisition, image 
processing, recognition and decision making. Computer vision 
tries to imitate the workings of a truly complex human vision 
system. To that end, computer vision is expected to have a high 
level of creativity as a human visual. 

Computer Vision is often defined as one branch of science 
that studies how computers can recognize observed objects. This 
branch of science together with artificial intelligence (Artificial 
Intelligence) will be able to produce visual intelligence system 
(Visual Intelligence System). Computer Vision is a combination 
of Image Processing and Pattern Recognition that the 
relationship between the three, image processing is the initial 
process of computer vision, while pattern recognition is the 
process of interpreting the image. 

 
 

Figure 1. Interaction of computer vision 

B. Canny Edge Detection  

Edge detection is important in image processing. Edge 

detection using the canny operator is better than other operators 

because the canny-edge-detector is equipped with various 

additional features such as smoothing effects, and improving 

signal to reduce noise in the image . Detection of the edge of 

Canny has the disadvantage of the weakeshholding lack ability. 

But this can be minimized by changing the equation in to 

⋌=
𝑐 𝑥 𝜎 𝑥 √2𝑙𝑛𝑁

2𝑗−1
 

Which 

σ: noise standard deviation 
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j: decomposition scale 

c: the most effective denoising numbers 

After detect rice mice, the program will turn on the frequency 

generator to repell that mice.  

C. Flowcart. 

Omni vision used to reach 360o vision as far as 25 meters so 

as to be able to detect the entire surface in the area around the 

fields. How it works is using the omni webcamp camera that 

has been programmed through Arduino Mega microcontroller 

with the detection of objects in the form of mice. Detection rice 

mice is is done using Canny Edge Detection. So when the rats 

are in the rice field area it will automatically be read by the 

camera vision, then controlled by the microcontroller. Once the 

object of a mouse pest has been detected it will automatically 

turn on frequency generator. Then the rats in the fields will go 

away from the rice fields. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Flowchart Program and Hardware  

D. Mechanical Design 

Mechanical design is to utilize the work system of omni 

directinal camera that can reach fully as far as 25 meters, then 

this tool will be placed in the middle of the field, making it easier 

to detect pests mice around him. The tool is built with a omni 

directonal camera placed in the center, then on it is put solar 

panel system that can utilize sunlight as electrical energy for 

resources from omni directional. Then under it there is a sound 

generator to repell the rice mice. The sound generator will get 

the energy from solar system so it didn’t waste of unrenewable 

resources like battery. 

 
 

Figure 3. Mechanical Design Omni Direction 

III. RESULT AND DISCUSSION 

A. Device 

• Camera Omni Directional 

Omni directional camera is a camera that can see 360 
degrees, so it can detect the full object that is around the camera. 
This camera can be used as a sensor that can provide data in the 
form of computer vision that can be used to detect certain 
objects, such as pests of rats. With the program controlled by 
arduino mega microcontroller it can automatically detect the 
mouse pest, which is recorded with object detection and color 
that has been calibrated by the program. 

 

Figure 4. Omni Direction Consept 

• Microcontroller Arduino Mega 

Arduino Mega 2560 is an Arduino-based 
microcontroller development board using ATmega2560 
chip. This board has a lot of I / O pins, some 54 digital I / O 
pins (15 pins of which are PWM), 16 pin analog input, 4 pin 
UART (serial port hardware). The Arduino Mega 2560 is 
equipped with a 16 Mhz oscillator, a USB port, DC power 
jack, ICSP header, and reset button. This board is very 
complete, already has everything needed for a 
microcontroller. With a fairly simple usage, by connecting 
power from USB to computer or through AC / DC adapter to 
DC jack. 

Start 

Canny Edge 

Detection 

Looking for 

Mice Pest 

Decetion 

Rice Mice 

NO 

Microcontroller 

Executing Program 

Frequency 

Generator Produced 

Sound 

Stop 

SOUND GENERATOR 
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Figure 5. Microcontroller Arduino Mega 

• Solar Panel 

Solar Cell or Solar Cell is a device or component that 

can convert solar light energy into electrical energy by using 

principle of Photovoltaic effect. Photovoltaic Effect is a 

phenomenon in which the emergence of an electric voltage 

due to the connection or contact of two electrodes connected 

to a solid or liquid system when obtaining light energy. 

Therefore, Solar Cells or Solar Cells are often referred to as 

Photovoltaic Cells (PV). This Photovoltaic effect was 

discovered by Henri Becquerel in 1839. 

Electric current arises because of the solar photon 

energy it receives successfully liberates the electrons in the 

N-type semiconductor junction and the P type to flow. Just 

like Photo Diodes (Photodiode), Solar Cells or Solar Cells 

also have Positive feet and Negative feet that connect to 

circuits or devices that require a power source. 

 
 

Figure 6. Solar Panel System 

Basically, Solar Cells are Photo Diodes (Photodiode) that 

have a very large surface. The wide surface of the Solar Cell 

makes this Solar Cell device more sensitive to incoming light 

and produces stronger Voltage and Flow than the common 

Photo Diode. For example, a Solar Cell made from a silicon 

semiconductor material can generate a voltage as high as 0.5V 

and a current as high as 0.1A when exposed to sunlight. 

• Sound Generator  

 

 The Sound Generator can generate a sound based on 

volume, pitch, and duration. This sensor can also overwrite 

settings during a tone to change how it sounds, change the 

volume, or to extend the duration of the tone. 

Sensor Type  : Four Wire I2C Sensor 

Default I2C Address : 0x34 

Sensor ID Code  : 0x53 

Dimensions  : 32 mm x 32 mm x 19 mm 

Mounting Holes  : 24 mm x 24 mm 

Power  : 5 V DC, 20 mA max. 

Register 

Function 

0x00   Sensor Firmware Revision 

0x01   Manufacturer Code 

0x02   Sensor ID Code 

0x04   Sound Level 

0x05/0x06 Pitch (lsb/msb) 

0x07   Duration 

  
Figure 7. Sound Generator 

 

The order if the 4 control bytes, Sound Level, Pitch low, Pitch 

high and Duration are arranged such that a signal 4-byte write 

can be used to initiate a tone. 

B. Result 

Omni directional innovation is an efficient tool used in rice 

fields because it is designed to utilize solar power as an 

environmentally friendly alternative energy, so that this tool can 

be used in rice fields far from residential areas without having 

to install electrical lines. The solar panel system used is a solar 

cell module based on 36 solar cells that can generate a voltage 

of 21.4 volts so that it can be utilized as a source of electrical 

energy in omni vision to detect pests of mice, as well as a source 

of energy to drive motor repellent rat mice, so that it can reduce 

pests of rice field rice and can increase agricultural productivity 

in Indonesia. 

 

 
 

Figure 8. Structur Omni Direction Vision 

 

Widely generated from camera omni directional  

long range camera (r ) 

r : 25 meters  
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𝐿 =  𝜋. 𝑟2         
 

𝐿 =  3.14. 252 

 

𝐿 =  1.964 𝑚2 

 

Area that can be detected by omni directional cameras is an area 

of 1964 m2, so it is able to keep the plants from widespread rice 

mice. Because the mice can attack 161,000 hectares in one year, 

resulting in the loss of 555 million kilograms of rice, which is 

equivalent to a ration of 6.3 million Indonesians for a year. So 

when using this innovation it will cease the loss of 161,000 

hectares of rice field attacks. And able to increase agricultural 

production. 

IV. CONCLUSION 

This innovation is designed to ward off pests of mice because 

it is one of the highest factors causing the decline of agricultural 

products. With this tool it can save 161,000 hectares of 

farmland that is attacked by rodents. So as to increase the yield 

of rice farming of 555 million kg of rice, which is equivalent to 

the allocation of 6.3 million Indonesians for one year. 

Agricultural technology innovation of Omni directional-based 

Plant Guards is expected to contribute to the development of 

infrastructure in agriculture production. 
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Abstract— Infrared (IR) camera can capture a surface 

temperature and visualized the temperature into a visual form. 

The camera provides a processed image of the temperature and a 

raw data of the temperature. One of the potential application of 

the camera is for a non-contact diagnostic tool for breast cancer. 

However, the used of the generated thermal image from the 

camera could lead to a fake nodule. In fact, in breast cancer 

screening, visualization of the size and locations of the nodule of 

the cancer is a very important factor for further action. In order 

to achieve a better result of visualizing, we analyze  thermal 

imaging of breast cancer through raw data of the temperature. 

The lowest and highest temperature was identified from the raw 

data of temperature. The data was then indexed and transformed 

into many space colors to produce a better visualization of the 

nodules size or cancer location. This research using wistar rat by 

injecting DMBA to the rat model. Data was taken from the rat 

model once every week for two months. The data showed that 

thermal imaging through a raw data of the temperature resulted 

in a better image and color space changing compare to the 

associated data from the processed image by the camera. We 

found that the visualization of the size cancer nodules and 

location was best in 5 color space . 

Keywords— visualization, raw data, location, nodule, breast 

cancer,  temperature 

I. INTRODUCTION  

Many measurement method were developed for 
identification and detection of the existence, position and size 
of breast cancer. Non invasive measurement were developed to 
visually represent the human body part under examination. 
MRI, mammography and USG were well known gold standard 
method for breast cancer examination. However those 
mentioned methods has been known having negative impact to 
the patient [5] [6]. Therefore several approached has been done 
to get the method which provide adequate information with 
less or zero impact to the patient. A non invasive method based 

on the thermal tradiation fo the human body has been 
developed using an infrared camera.  

With its technological development, the infrared camera 
could provide a good surface temperature values. Which can be 
developed for breast cancer examination. The infrared camera 
which produces a thermal image can be processed and 
analyzed to give maximum information with good precision [7] 
[8] [9]. 

Identification process and breast cancer screening can be 
done by measuring the temperature around the targetted area of 
the breasts. In breast cancer, nodules below the skin produce 
more heat than its surrounding. Heat conductivity proves that 
there is a temperature changing in the breast that release some 
heat [1] or hotspot [2] [3]. A report in 2009-2013 by using 
medical data from 948 medical patients showed that the 
released heat from the breast differed between the normal 
breast and abnormal breast [4]. Based on this finding, one can 
used the temperature   distribution and value as a basis for 
identifying abnormality of the breast due to a cancer. 

Infrared (IR) camera is a camera that has a temperature 
sensor, that IR camera can visualize heat from an object. IR 
camera can export the outcome into 2 form, which is an image 
with bitmap, jpeg, tiff, gif or png extension or in raw data 
temperature. Image outcome is a file that has many distortions 
so that it can produce false information. In previous research, 
many researcher processing breast cancer images using image 
outcome, it visualizes bad space color changing and has a fake 
nodule. 

In this research, we using raw data of temperature as a 
method to collect data. It will read from lowest to highest 
temperature then indexing the heat. Heat indexing will change 
the color space, thus the size of cancer nodule and it location 
can be seen clearly. 
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This research using wistar rat as a model. It inducted with 
DMBA for 2 months. We hope this research will improve the 
screening where it can be done several times without side 
effect and produce a better visualization that can be seen 
clearly in some color space. 

II. THERMAL IMAGING 

A. Thermal Imaging for breast cancer 

The human body metabolism process produces a heat 
energy which is represented by human body temperature. In 
addition to the result of the metabolism process, the human 
body temperature can also related specifically to a specific 
tissue or organ activity and condition. An abnormal condition 
of the tissue or organ will also result in a rasing or decreasing 
temperature of the tissue or organ. Increasing temperature was 
on around breast cancer because of the chemical and blood 
vessel acitivity [3]. Angiogenesis process as a cancer growth 
nutrition leaded to  an elevated temperature around the breast 
and the skin surface [1]. 

The human body temperature can be measured using a 
contact and non contact temperature sensor. Human body 
temperature has its maximum intensity in the infrared region. 
Therefore the non contact temperature measurement can be 
done by utilizing an infrared temperature sensor. The used of 
the infrared camera has an advantage of simultaneous 
measurement of the surface temperature. The measurement 
data can be taken in an area in the same time. Therefore the 
surface heat distribution can be taken,  the captured surface 
temperature was then further processed using one of many 
several image processing techniques. 

Thermal Imaging from the infrared camera is a 
multiresolution image that can be used to increase the object 
feasibility in dark conditions with detecting heat radiation and 
creating a picture based on the signal [10]. The increase 
temperature of the breast  indicated an abnormal condition of 
the breast. Therefore using the thermal imaging method, every 
patient under examination will have their breast heat map. A 
regular check will produce a set of heat map picture that shows 
the abnormality. This method could be done for several time 
safely [11]. 

B. Color Space 

Color is a perception result from light in space spectrum 
that seen by eyes and has a wavelength around 400 nm to 700 
nm. Color space is a mathematical model that explains how 
color is represented in a set of number. The repesentation of 
image in a monitor, for example, is presented using RGB (red 
green blue) color space. The data which reperesent each point 
of the image (pixel) was recorded in an integer number code 
represented in red, green and blue color. 

Therefore the color space was an importance in the 
presentation of image and also how the image would be 
analyzed. Understanding the color space algorithm was a must 
for object visualization, image classification, object detection 
in an image, image compression and many other image 
processing aspect. The object visualization, creation  and 

adjustment was done using a color space model. One should 
used an appropriate color space model which depend on the 
equipment characterize which acted as a primary data source 
for producing image. Some equipment has a restiction on the 
size and type of color space due to the technological limitation.  

An infrared camera was basically made from a miniaturized 
two dimentional array of thermal sensor which has a sensitivity 
in a certain temperature range. With the advanced of the 
microelectronic technology, the camera has two different 
ouputs to represent the temperature of the object, i.e. visual 
image of the temperature and the raw data of the temperature. 
These can be used as a basis for processing image in case of 
breast cancer nodule, where in thermal imaging processing still 
found the fake information [9] [12] [13]. 

Image quality improvement can be done by applying the 
segmentation process using edge detection method, holding 
extraction and histogram[3]. The application of color 
segmentation uses a Gaussian combined model and iterative 
maximization algorithm, where gaussian components are 
matched with pixel values in the RGB color space [11]. 

III. EXPERIMENTAL METHOD 

The visualization of the nodule size and location of the 
breast cancer depend on the data processing and model which 
was used. To achive the best visualization, the research 
performed three steps as depicted in Fig. 1 

 

Fig. 1. Steps to achieve best visualization 

The color space presentation was the step to visualize the 
thermal data of the breast cancer nodule into a visible image. 
Fig. 2 shows the process of producing visible image. The first 
process was capturing the temperature of the object using the 
IR camera. The raw value of the temperature data was then 
indexed. Then the indexed temperature value was converted 
into a color space representation. The resulted visible image 
visualizing the location, size and number of the nodule. 
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Fig. 2. Color space presentation steps 

The breast cancer model was made using a mouse animal 
model. The animal model was treated to generate a cancer on 
its breast. The mouse was female Wistar mouse aged around 
1.5 months. The breast cancer of the mouse was made by 
treated the mouse with DMBA ( 7.12 dimenthyl benz (α) 
anthracene ) [14] 

The stages for animal attacked by cancer is follow: 

1. Scaling the weight from each mouse and measuring 
the heat temperature around the breast. 

2. Preparing the carcinogen : 

Dissolving amount of DMBA powder into the corn oil 
solution with a specific volume to produce the 
required concentration.  

3. Inducting carcinogen on rat 

Model animal inducted with DMBA. The amount of 
the DMBA was 20 mg/kg weight to weight ratio. 
Induction was done 10 times in 48 hours. The 
induction was done at the subcutane of the breast 
position no 2.  

 

IV. RESULT AND DISCUSSION 

Breast cancer thermal data of the mouse model was taken 
after 2 months of DMBA induction  The surface temperature 
around the mouse  breast   was taken using the IR camera. The 
data from the IR camera, both  the raw data of temperature and 
image of temperature then transferred to the computer for 
further processing.     

Fig. 3 shows the visual image of the mouse (rat) model 
captured with  the IR Camera. The  position of the object 
(mouse model) can be identified easily. The resulted image can 
be used for referencing the thermal image of the rat model.   

 

Fig. 3. Visual  the temperature location of  the rat  image 

The IR camera  can provides 2 information,  a  image of the 
temperature and a raw data of the temperature (fiq 4) 

 (a)    (b) 

Fig. 4. (a)  image of temperature; (b) raw data of temperature 

 

Fig. 4a showed the JPEG image format produced by the IR 
camera which represent the image temperature value at each 
pixel location. We can identify the highest temperature location 
of the image object. JPEG (Joint Photographic Expert Group) 
is a file compression standard developed by the Joint 
Photographic Group Experts; using a combination of DCT and 
Huffman coding to compress an image file. JPEG is a lossy 
compression algorithm, (which means the image quality is 
rather poor). This file format is capable of storing images with 
RGB, CMYK, and Grayscale color modes. So if JPEG images 
are used as input in image processing for temperature-based 
breast cancer detection, it can provide images with false 
information. 

Fig. 4b shows temperature information from IR cameras 
that are represented in the raw data of temperature at each 
pixel. The use of thermal imaging in the form of raw data of 
temperature as input for detecting breast cancer, this can 
provide more accurate information and better image 
visualization. By the way, change the raw data of temperature 
to an image that achieves the temperature in each pixel.  

 

Table 1. Comparison of visualization between image of 
temperature and raw data of temperature 

 Input in image of 
temperature 

Input in raw data of 
temperature 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C2 - 9 

 

Origi 
nal 
image 

  

Gray 
scale 
image 

  

Black, 
gray, 
white  
color 
of 
distri 
bution 
Chart 

 

In the graph above shows 
the highest color 
composition in gray areas. 
So that the heat target 
(white color) is not clearly 
visible. Where the 
position and size of the 
nodule are not clearly 
visible. 

 

In the graph above 
shows the composition 
of black is more 
dominant. So that the 
heat target (white color) 
looks more focused. 
Where this shows the 
position and size of the 
nodule is more visible 

Table 1, shows that when input from image of temperature and 
raw data of temperature is changed to grayscale image, it can 
be seen that the difference in black and white degradation in 
both images. Sharp degradation between black, white and gray 
in the image, will focus more on the target area. So that the 
process of segmentation between target objects with a 
background can be distinguished. It can be seen that the 
process of the normalization value of the temperature data 
before it was converted into image grayscale affect the contrast 
of the resulted image. We can see the grayscale color ranging 
from black to white. It made the identification of nodule 
number and breast cancer location becoming easier. In contrast 
the same image resulted from the grayscale convertion in  
image of temperature has lower contrast from the darkest to the 
brightest. 

At the local spot of highest temperature point, the zoomed 
image showed better contrast and also detailed different 
between the points. This result showed that grayscale 
presentation from raw data of the temperature provided a better 
image,  as further step for nodule identification  ( fiq 5) 

 

 (a)  (d) 

 

  (b) 
  (e) 

 

 (c)  (f) 

Fig. 5. image processing from temperature data converted into grayscale,  (c) 

and (f) the highest heat center 

In the background, looking at location and  size of the 
nodule, object visualization is very important to note. 
Improvements not only on input ( image of temperature or raw 
data of temperature), but also in image processing. Presentation 
of images in color space will affect visualization. In Figure 5, 
the degradation of black and white is quite clear. but the white 
color that represents the highest temperature still appears in 
some locations. So as to detect the location of breast cancer, it 
cannot only look at 2 color space (grayscale) but must be seen 
from the level of other color spaces. The following are the 
results of changing the image color space in various levels. 

Further data processing was done using the raw data to be 
presented in different color space to get the best color space for 
nodule identification. Fig. 6 and Fig. 7 showed the image 
generated from the raw data of the temperature in different 
color space. 

 (a) (b) 

(c)  (d)  

(e)  (f) 

Fig. 6.  (a)  real image of rat number 1  (b) IR outcome in raw data of 

temperature .  (c) conversion into 2 color space (d) conversion into 3 color 

space (e) conversion into 4 color space (f) conversion into 5 color space. 
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 (a)  (b) 

(c)    (d) 

 (e)   (f) 

Fig. 7. (a)  real image of rat number 2  (b) IR outcome in raw data of 

temperature .  (c) conversion into 2 color space (d) conversion into 3 color 

space (e) conversion into 4 color space (f) conversion into 5 color space 

Color space transformation is to change the raw data of 
temperature value to several color levels.  

Color Space Composistion RGB 

(Red, Green,Blue) 

2 Space (0,0,0) Black 

(1,1,1) White 

4 Space (0,0,0) Black 

(0,0,1) Blue 

(1,0,0) Red 

(1,1,1) White 

5 Space (0,0,0) Black 

(0,0,1) Blue 

(0,1,0) Green 

(1,0,0) Red 

(1,1,1) White 

7 Space (0,0,0) Black 

(0,0,1) Blue 

(0,1,1) Yellow 

(0,1,0) Green 

(1,0,0) Red 

(1,1,1) White 

 

 

 

Table 3. Visual Cancer Nodul in  Color Space  Rat 1 

Color 

space 
Image Visual  Cancer Nodul  

2 
space 

 

 

   
 

4 

space 

 

 

               

5 

space 

 

 

   
 

7 
space 

 

 

  
 

 

Table 4. Visual Cancer Nodul in  Color Space  Rat 2 

Color 

space 
Image Visual  Cancer Nodul 

2 
space 

 

 

 
 

4 

Space 

 

 

  
 

5 
space 
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7 
space 

 

 

  
 

 

The location and size of the breast cancer nodule which is 
indicated by the highest elevated temperature of the mouse 
thermal image can be seen in all color space. However, we can 
see that the transformation of the raw temperature data was 
best identified in the 5 of  color space.  The location of the 
higherst temperature pixel of the thermal image can be seen 
clearly, heat distribution does not expand. Through edge 
detection, the size of cancer nodules in 5 color spaces is more 
focused. It can easily and quickly identified the location due to 
the highest color and intensity contrast (white color) of the 
image produced from the raw data of temperature. Therefore 
the result can also reduce  fake visualization of the thermal 
image. In this study, 12 rats and repetition of data collection 
were 8 times, indicating that 87% of the best color space 
changes were 5 color spaces and showed the smallest size of 
nodules compared to other color spaces. 

V. CONCLUSION 

This research can conclude that : 

1. The use of the raw  data of temperature from the IR camera 

can resulted in a better identification on the breast cancer 

nodule compare to the using  image of temperature from the 

IR camera.  

2.  The transformation 5 of color space  resulted best image on 

visualization of the breast cancer nodule location and size, so 

it can  is help to identify the location of the breast cancer 

nodule. 
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Abstract – Many content creator on YouTube rely heavily from the 

revenues from their videos, due to the high amount of content 

creators on YouTube makes the competition even tighter. To 

attract the viewers to watch their videos, they need to make some 

catchy titles for the videos. Which are also known as ‘Clickbait’. 

Currently the use of clickbait in YouTube Indonesia has become 

more common. Viewers are often disappointed with videos that do 

not meet their expectations, eventually they will only waste their 

time and resources. Machine learning is an appropriate method 

for solving this problem. Therefore, in this work Naïve Bayes 

classifier is used to detect clickbait title on YouTube Indonesia. 

Naïve Bayes classifier will predict the outcome of each words from 

the title whether those words are clickbait or not. Besides the 

machine learning method, preprocessing also needed in this 

research to process the raw data before it will be trained with the 

machine learning. With those method applied on this study, we can 

achieve recall to classify clickbait title up to 91%. This study was 

conducted with a hope to reduce the amount of clickbait titles in 

YouTube in Indonesia. 

 

Keywords – Naïve Bayes, machine learning, NLP, detect, 

YouTube, clickbait 

I. INTRODUCTION 

Prior to the abundance of internet use, informations were 

delivered with television, newspaper, radio, etc. At this time, 

the advancement of internet technology have a very important 

role in the distribution of information. Alongside with that, 

everybody can easily share information via internet. 

YouTube has become a huge online media platform, many 

people share information in this platform. According to article 

from Kompas.com, YouTube ranks first on the most active 

social media platforms, with 43% of social media user in 

Indonesia[1]. 

With the high numbers of YouTube users in Indonesia, it 

also includes the content creators who uploads their video to 

YouTube. But, the amount of content creator on YouTube 

makes the competition on this platform tougher. Content 

creators finds using clickbait is effective method to attract 

viewers to watch their videos [2]. By using an ambiguous and 

persuasive words to their videos, this will increase the viewer’s 

curiosity. Thus, the video will recieve more clicks from the 

 

viewers. Clickbait is an internet term, it is (On the Internet) a 

content whose main purpose is to attract attention and 

encourage visitors to click on a link to a particular web page1. 

However, the high amount of clickbait or misleading title 

can cause some problems to the content creator itself and to the 

audience such as: 

a. To content creator: 

• Damage the content creator credibility 

• Negative response from the audience 

• Worthless content 

b. To audience: 

• Not finding the information that you looking for 

• Wasting time and resource 

• Hoax news if you not careful 

Therefore, a system is needed to detect the clickbait 

automatically. Machine learning is a suitable method to solve 

this problem. There are some previous study that explore 

machine learning to solve a similar problem. 

 

In a previous research that has been done entitled “We used 

Neural Networks to Detect Clickbaits: You won’t believe what 

happened Next!” (Ankesh Anand, Tanmoy Chakraorty, 

Noseong Park) that use recurrent neural network to detect the 

clickbait. [3] 

Another research was “Detecting Clickbait in Online Social 

Media: You Won’t Believe How We Did It?” (Aviad Elyashar, 

Jorge Bendahan, Rami Puzis) That using several machine 

learning those are ROC & AUC, random forest, and decision 

tree to detect clickbait title in online social media. [4] 

The other research that using Naïve Bayes, neural network, 

and SVM (Support Vector Machine), to detect fake news 

“Detecting Fake News with Machine Learning Method” 

(Supanya Aphiwongsophon, Prabhas Chongstitvatana). [5] 

Other research that propose new model for clickbait 

detection using machine learning “Clickbait Detection” (Martin 

Potthast, Sebastian Köpsel, Benno Stein, Mattias Hagen) [6] 

Research entitled “Stop Clickbait: Detecting Clickbait and 

Preventing Clickbaits in Online News Media” (Abhijnan 

Chakraborty, Bhargavi Paranjape, Sourya Kakarla, Niloy 
 

 

1 https://en.oxforddictionaries.com/definition/clickbait 
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Ganguly) is using SVM, decision tree, and random forest to 

detect clickbait. [7] 

Based on previous research described above, Naïve Bayes 

classifier is used to detect clickbait. This research explores new 

implementation from previous study into Indonesian language. 

Text data is taken from the title of the Indonesian YouTube 

video. So the biggest challenge is to preprocess the data that 

will be used for the learning in the Naïve Bayes method. 

Accordingly, in this paper we using 4 preprocessing 

approaches, namely (Case folding, Stop words, Word 

stemming, tokenizing) to the data. 

In the next section we will explain the materials and 

proposed methods in this study, the implementation, the results 

and the analysis. At the end of this paper, we draw conclusion 

and analyze based on the results. Then we also provide 

recommendations for the future research. 

 

II. METHOD 

This study was conducted using several methods to achieve 

the goal. Such as, Naïve Bayes classifier to train the data, some 

preprocessing method, and Confusion matrix to evaluate the 

system. 

 
A. Naïve Bayes Classifier 

Naïve Bayes classifier is Bayes theorem applied with strong 
independent assumptions and do not have any correlation 
between them [8]. 

Each token is counted according to each quality label. That 
number will be used to calculate each word probability of being 
clickbait or not. 

To train the data Naïve Bayes classifier is used to calculate 
the probability of the title. The calculation will use the Naïve 
Bayes posterior formula (1). In this section we will recall the 
formula from [9]. 

 

B. Preprocessing Data 

The first step needed to be done is case folding. In this phase 
all inputs are changed to lowercase, this step is necessary 
because all inputs are needed to be in similar conditions as the 
dictionary that will be used on next step. 

After that, the next preprocessing method is Stop word. In 
this phase the words are filtered from to be and conjunction. In 
this case it will use Indonesian language, the example words that 
are discarded are as follows: “yang”, “dan”, “itu”, “ini”, etc[10]. 
All of these words will be included into the dictionary file. 

Next step is removing affixes and suffixes from the words 
such as “me-“, “di-“, “-an”, “-kan”, etc [11]. This method is 
called word Stemming [12]. Those method are required to 
reduce and minimalize the noise from our data and remove the 
unnecessary information. Which makes the computer recognize 
the words more easily and makes the training results more 
accurate. 

After cleaning the data from noises, the titles are separated 
into corpora(tokens). The tokens are put into a list according into 
the quality of the title and labeled (bait/normal). 

 
 

C. Evaluation Measurement 

There are evaluations to check the F-measure, precision, 
recall and accuracy. Which involve TP (True Positive), TN 
(True Negative), FP (False Positive), FN (False Negative) 
[13]. 

TP is the number of tokens that are classify correctly as 
bait, and TN is the number of tokens that are correctly 
classify as normal (not clickbait). 

FP is the number of tokens that are classify incorrectly 
as bait, and FN is the number of tokens that are incorrectly 
classify as normal. 

𝑃(𝑐|𝑥) = 
𝑃(𝑥|𝑐)𝑃(𝑐) 

𝑃(𝑥) 

 
(1) 

The evaluations are calculated by formula as equation 
(3) to (6). This section will recall the formula from [14] and 
[15]. 

 

𝑃(𝑐|𝑥) = Posterior probability of class given predictor 

𝑃(𝑐) = Prior probability of class 
𝑃(𝑥|𝑐) = Posterior probability of predictor given class 
𝑃(𝑥) = Prior probability of predictor 

𝐹 − 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 = 
2∗𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛∗𝑅𝑒𝑐𝑎𝑙𝑙 

 
 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙 
 

 
𝑇𝑃 

 

(3) 

 
 

This work uses a customized Naïve Bayes classifier formula 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
 

𝑇𝑃 + 𝐹𝑃 
(4) 

according to the input. The title input is represented as a list of 
string [S1, S2, …, Sn]. To detect the quality of the input so the 
following formula will be used (2). 

𝑅𝑒𝑐𝑎𝑙𝑙 = 
𝑇𝑃

 
𝑇𝑃 + 𝐹𝑁 

(5) 

𝑃(𝑄|𝑆𝑖) = 𝑃(𝑄) ∏𝑛
 𝑃(𝑆𝑖|𝑄) 

 
(2) 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 

𝑇𝑃 + 𝑇𝑁
 

 
(6) 

𝐸𝑣𝑖𝑑𝑒𝑛𝑐𝑒 

𝑃(𝑄) = Prior probability of quality (bait/normal) 

𝑃(𝑆𝑖|𝑄) = Posterior probability of tokens 𝑖 given quality 
Evidence = P(QB) ∏𝑛 𝑃(𝑆𝑖|𝑄𝐵) + P(QN) ∏𝑛 𝑃(𝑆𝑖|𝑄𝑁) 
QB/N = Quality (Bait/Normal) 

 

𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁 

F-Measure (F-Score) is the test’s accuracy score. Precision is 

the rate of correct positive (true positive) classification from 

cases that are predicted as positive. Recall is the rate of correct 

positive classification from cases that actually positive. 
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Accuracy is the rate of correct classification from overall 

number of cases. 

III. IMPLEMENTATION 

 
To implement all methods mentioned above, there are 

several steps taken which will be discussed in this section. In this 
work there are 2 programs, the first one is to train the data and 
the second one to predict the clickbait title. Overall steps can be 
seen in Figure 1 and will be explained thoroughly. 

 

 

After that, the data then trained with Naïve Bayes classifier. 

The training results 2 file containing vocabulary and the 

training results value. 

To know the measurement of the training performance rate, 

the program also evaluate the training with confusion matrix. 

These steps are done on the first program. 
After the data are trained, the trained data are going to be 

used on the second program. This program is going to predict 
the input title whether it is clickbait or not. The input title also 
needs to be cleaned with preprocessing, this is because the input 
needed to be at the same conditions as the trained data 

The program will check each token from the input whether 
the token is in vocabulary file or not. After that it will calculate 
the probability of the title whether it is clickbait title or a decent 
title. 

IV. RESULT AND ANALYSIS 

The testing is done for each ratio. The testing begins on 

splitting the data training into 5 category, 50%:50%; 60%:40%; 

70%:30%; 80%:20%; 90%:10%. Each category is trained and 

then evaluated. The scores of the evaluation can be seen in table 

1 to table 5 
Table 1. Evaluation Measure 50%:50% Ratio 

 

Quality F-Score Precision Recall Accuracy 

Bait 0.782419 0.682680 0.916289 0.697651 

Normal 0.504672 0.756177 0.378712 

 
In table 1 it can be seen the result of classification evaluation. 

Every bait tokens are correctly identified with 91% recall, and 
the tokens classification are likely to be correct with precision 
about 68%. The normal tokens are incorrectly classified with 
37% recall, and the classification are likely to be correct with 
precision about 75%. All of the classification are correctly 
classified with accuracy 69%. 

Table 2.Evaluation Measure 60%:40% Ratio 

 

 

 

Figure 1. Flowchart of Research Processes 
 

This study was done using 580 data samples that contains 

280 clickbait titles and 300 normal titles. The data taken 

manually from YouTube website (Data scraping) with some 

criteria that has been fulfilled. According into previous study 

there are some feature from clickbait that distinguish it from 

ordinary titles [7]. 

The data then separated into two groups, the data with 

clickbait titles and the data with normal titles. Which also 

separated into two groups, training data and testing data. 

Training data and testing data are divided with 5 ratio, those are 

50%:50%, 60%:40%, 70%:30%, 80%:20%, 90%:10%. The 

splitting was done with 5 ratio to find the ratio with the most 

efficient and the highest results. The raw data then preprocessed 

to clean the data. 

 
 

In table 2 the overall accuracy is increased into 71%. The 
same as the accuracy, the precision of each quality are also 
increased into 69% for clickbait and 76% for normal title 
classification. However the clickbait recall is slightly decreased, 
but the recall for the normal title increase to 42%. Overall the 
results on 60%:40% is slightly better than the 50%:50% ratio. 

Table 3. Evaluation Measure 70%:30% Ratio 
 

Quality F-Score Precision Recall Accuracy 

Bait 0.795742 0.706395 0.910965 0.725522 
Normal 0.581426 0.785067 0.462050 

 

The same as table 2, in table 3 the evaluation measurement 

results are keep increasing than from the previous ratio. With 

the overall accuracy reach 72%, precision 70% for the clickbait 

 
Start 

Raw Data 

Split data 

 
Data Scraping 

 
 
 

Clean data 

Trained Data A 

 
Evaluate 

A 

Title 

End 

Calculate 

Probability 

 
Training Data 

 
Testing Data 

 
Preprocessing 

Naïve Bayes 

Classifier 

Cleaning the 

input 

Quality F-Score Precision Recall Accuracy 

Bait 0.788338 0.694860 0.910877 0.710548 
Normal 0.542350 0.764814 0.420142 
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Running Time Diagram (Minutes) 

3:28 
 

3:21 
 

3:14 
 

3:07 

50%:50% 60%:40% 70%:30% 80%:20% 90%:10% 
 

Training 

title and 78% for the normal title classification, and the recall 

for both quality. 

 
Table 4. Evaluation Measure 80%:20% Ratio 

 

Quality F-Score Precision Recall Accuracy 

Bait 0.799754 0.716171 0.905424 0.736245 

Normal 0.613744 0.792048 0.500967 

 
The results in table 4 are even better, with the highest overall 

accuracy it can reach 73%, precision 71% for the clickbait title 
and 79% for normal title classification. The recall for clickbait 
title are slightly decreased into 90%, however the recall for 
normal title are increased into 50%. 

Table 5. Evaluation Measure 90%:10% Ratio 

 

 
Quality F-Score Precision Recall Accuracy 

Bait 0.799001 0.720720 0.896358 0.732113 
Normal 0.598503 0.764331 0.491980 

 
Lastly in table 5, the results are slightly decreased. With 

overall accuracy, recall, and normal precision decreased 
compared to 80%:20% ratio. 

 

 

Figure 2. Evaluation Measurement Results Diagram 
 

This research calculates the probability of a title whether it is 
clickbait or not by using Naïve Bayes classifier. The lowest 
training accuracy is 0.697651 and the highest is 0.736245. The 
results can be influenced with the amount of data and the 
preprocessing phase. 

According to the chart above, 50%:50% ratio gain the lowest 

accuracy and the accuracy is increasing until the 80%:20% 

ratio. However, there was no significant difference from the 

70%:30% ratio to the 80%:20% ratio, and on the 90%:10% ratio 

the accuracy is decreasing. 

Even though the results from the 90%:10% ratio are not 

significantly decreased compare to 70%:30% and 80%:20%, 

the low testing data can lead the training results not reliable. 

This is because the 10% testing data are not enough to represent 

the training data. 

The evaluation measure also depends on the ratio of the 

training data and the testing data. More training data will 

produce higher evaluation measure results. However, less 

testing data will make the predicting program with low 

credibility. Thus, 7:3 to 8:2 ratio are the suitable ratio for 

training data and the testing data. 
 

Figure 3. Running Time Each Scenario Diagram 
 

The training duration from each ratio are not significantly 

different. In this scenario we can assume the ratio of training 

data and the testing data do not affect the duration of training 

process. 

From the results of training process, we use the data to detect 

clickbait title. In this process we insert the title to be verified. 

The output from this process are the probability of that title is a 

clickbait title or a normal title. 

 

Figure 4. Predicting the System with Clickbait Title Example 
 

Figure 5. Predicting the System with Normal Title Example 
 

CONCLUSION 

Naïve Bayes classifier is an efficient and effective classifier 
despite its simplicity. However, naïve Bayes classifier is rely 
heavily on the amount of the data. If the amount of data are pretty 
low, then the evaluation measure will remain low. On the other 
hand, more data are going to make the training process longer 
and using more resources. 

High amount of testing data with the fairly low training data 
makes the learning process harder for the system. Resulting low 
accuracy, recall, and precision. However the low amount of 
testing data makes the trained data less reliable because the 

0 

90%:10% 0.2 

80%:20% 0.4 

70%:30% 
0.6 

60%:40% 
0.8 

50%:50% 

1 

Evaluation Measurement Diagram 
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testing data does not adequately represent the data. Future 
researches and more data collecting can be done to increase the 
evaluation measures and the program credibility. 
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Abstract—Rainfall in the sea is very difficult to predict. there are 

many factors that become parameters in determining the 

estimated rainfall in the sea, by taking the correlation between 

rainfall and sea level will be able to predict rainfall with particle 

swarm optimization, One such technique which can be 

conveniently used to determine the model parameters accurately. 

This robust optimization technique has already been applied to 

improve the performance of artificial neural networks for time 

series prediction. This study uses particle swarm optimization 

technique to determine the parameters of an exponential 

autoregressive model for time series prediction. The model is 

applied for annual rainfall prediction and it shows a fairly good 

performance in comparison to the statistical ARIMA model. The 

research was conducted in Semarang, using data from rainfall, 

precipitation, and sea level rise in 2016. Network training by using 

one unit of input layer, two hidden layer units, and one unit of 

output layer. The first hidden layer with 10 neurons and the second 

hidden layer used 5 neurons. The best results on the training and 

testing of the network by using the parameter learning rate 0.3 and 

a momentum 0.6. The results obtained in the training get a 

percentage value of correlation is 79.0% and in the testing process 

to get the percentage correlation is 77.5%. 

Keywords: particle swarm optimization, rainfall, sea level rise 

I. INTRODUCTION  

Linear time series models have drawn much attention due to 

their relative simplicity in understanding and implementation. 

The autoregressive integrated moving average (ARIMA) model 

[1] is one such model that has seen many applications in time 

series forecasting [2, 3, 4]. However, many practical time series 

including rainfall show nonlinear behaviour due to which 

nonlinear methods are employed for their prediction. A host of 

nonlinear statistical models have been described in the literature 

for predicting volatility changes in time series [5]. Artificial 

neural networks (ANNs) approach has been suggested as an 

alternative technique for nonlinear time series forecasting and 

it has gained immense popularity in the recent time [6, 7, 8]. 

Support vector regression (SVR) is another new approach being 

successfully applied in time series prediction [9]. Various 

hybrid techniques have also been tried in the recent years for 

efficient prediction. Particle swarm optimization (PSO) 

approach, in particular, has been utilized in combination with 

different time series models to improve the performances of 

these models. PSO has been effectively used by some 

researchers as an alternative to the Backpropagation (BP) 

algorithm for training ANN models [10, 11]. Asadi et al. [12] 

combined PSO with ARIMA model and reported that this 

hybrid method exhibited better prediction results compared to 

an ARIMA model itself. Cui and Jiang [13] used a binary 

Particle Swarm Optimization (BPSO) to increase the predictive 

accuracy of a local linear time series prediction model. In the 

present study, an updated PSO is employed for determining the 

parameters of an exponential regression model so as to improve 

its prediction accuracy for annual rainfall prediction.  

II. PARTICLE SWARM OPTIMIZATION 

PSO Particle swarm optimization (PSO) is a swarm intelligence 

class method which was invented in the mid 1990s [14]. The PSO 

is a population-based stochastic optimization algorithm and 
recently, it has acquired wide applications in optimizing design 

problems because of its simplicity and ability to optimize complex 

constrained objective functions in multimodal search spaces. 
In the PSO each potential solution is referred as a particle and each 

set of particles composes a population. Each particle maintains the 
position associated with the best fitness ever experienced by it in a 

personal memory called pbest. Besides,the position associated with 

the best value obtained so far byany particle is called gbest. In any 
iteration, the pbest and gbest values are updated and each particle 

modifies its velocity to move toward them stochastically. This 
concept canbe formulated as: 

 𝑣𝑖
𝑡+1 = 𝜔 𝑣𝑖

𝑡  +  𝑐1 𝑟 1(𝑝𝑏𝑒𝑠𝑡𝑖  −  𝑥𝑖
𝑡 ) +  𝑟2 𝑐2 (𝑔𝑏𝑒𝑠𝑡 − 𝑥𝑖

𝑡 )
 () 

𝑥𝑖
𝑡+1 = 𝑥𝑖

𝑡 + 𝑣𝑖
𝑡+1; 𝑖 = 1,2, … , 𝑛 

 () 

v =  particle velocity 

x = particle position 
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n = number of particles 
t = number of iterations 

w = inertia weight factor 
c1,c2 = cognitive and social acceleration factors 

n1,n2 =  uniformly distributed random numbers 

After the application of PSO algorithm, the algorithm continues 
with the evaluation phase. The function encoded by each particle 

in the population is evaluated on the fitness cases set. For each 

input set, the result of the function is compared with the expected 
output of that fitness case and the fitness of the particle is adjusted 

according to the results. In this paper, the fitness of a particle is 
computed as the sum of the absolute difference between the 

expected output value and the value returned by the particle, over 

all fitness cases: 

fitness = ∑ |𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑐𝑐€𝐶 − 𝑐𝑜𝑚𝑝𝑢𝑡𝑒𝑑𝑐|  (3) 

The best particles are the ones that return better approximations of 

the expected values the ones with a lower fitness. A particle A is 
better than another particle B if the fitness of A is lowers than the 

fitness of B or fitness of A is equal to the fitness of B and A has 
fewer nodes than B. The evolution-evaluation-selection cycle is 

repeated until a stopping criterion is met. We use a mixed stopping 

criterion: the algorithm stops when a maximum number of 
populations have been reached, or when an acceptable particle was 

found. The solution designated by a run of the PSO algorithm is the 
best particle throughout the search space. 

III. PSO-EXPAR MODEL FOR RAINFALL 

PREDICTION 

Among the different statistical methods for time series 
prediction, ARIMA model is by far the most popular one. 
However, this method has certain limitations including its 
inherent assumption of linearity. In most cases, a rainfall time 
series is nonlinear in nature. A nonlinear model namely, the 
exponential autoregressive (EXPAR) model [15], is used in this 
study to predict an annual rainfall time series. This model is 
capable of handling the non- Gaussian characteristics of a time 
series [16]. This model can be represented as:  

𝑦𝑡 = ∑ { ∝𝑖+ 𝜑𝑖
𝑝
𝑖=1 exp (− 𝜆−𝑡−12)}𝑦𝑡−1 + 휀𝑡          (4) 

where yi ( i = 1, 2,3......p) is a vector of the predictor variables 
and p is the order of the model; λ is a scaling constant in the 
range (0,1) and εt is a white noise operator with mean zero and 
variance one. In the above equation, if yt-1 is large then the 
model turns into an autoregressive model. The coefficients αi 
and ϕi are linear and hence the model may be termed as linear –
in-the-parameters. Selection of appropriate model parameters is 
most crucial for efficient prediction of a time series. Further, 
choosing the best performing model (i.e. choosing the order p in 
this case) is a cumbersome task. In this study, the robustness of 
PSO algorithm is used to accomplish both the above tasks. The 
model parameters are iteratively optimized using the updated 
PSO algorithm with the objective of minimizing the sum of 
squared error (SSE) between the observed and predicted values 
of annual rainfall. The order p of the model is chosen on the basis 
of Akaike information criterion (AIC) and Bayesian information 
criterion (BIC) [17]. 

IV. RESEARCH METHOD 

a. Data 

Data consists of 2016. The data used are rainfall and obtained 

from BMKG Climatology Semarang, and sea level obtained 

from the NOAA. 

 

 

b. Software 

The software used in this study consisted of Microsoft Excel 

2016 and Matlab R2016a. Microsoft Excel to process monthly 

average values and Matlab R2016a to model particle swarm 

optimization. 

 

c.    Research mind 

 

 

 

 

 

 

 

 

 

 

 

   

   Figure 1. Step of Training System and Learning Prediction 

 

Step 0: initialize weights (you should set a small random 

value) 

Step 1: if conditions are not achieved, do steps 2 to 9 

Step 2: for training, do steps 3 to 9 

Forward propagation 

Step 3: each input unit (xi, i = 1, ..., n) accepts the signal and 
delivers the signal to all of the above layer units including hidden 
layers 

Step 4: each unit is hidden (zi, i = 1, ..., p) add the weight of the 
input signal 

𝑧_𝑖𝑛𝑗 = 𝑣1𝑗 + Σ𝑥𝑖𝑣𝑖𝑗𝑝𝑖 = 1    (4) 

with, 𝑣0𝑗 as the bias in the hidden unit apply the activation 
function to calculate the output signal, zj = f (z_inj), and send 
the signal to all units in the layer above it (output unit). 

Step 5: each output unit (yk, k = 1, ..., m) add the weight of the 
input signal. 

𝑦_𝑖𝑛𝑘 = 𝑤0𝑘 + Σ𝑧𝑗𝑤𝑗𝑘𝑚𝑗 = 1    (5) 

with, 𝑤0𝑘 as the bias on the output unit k and apply the 
activation function to calculate the output signal, yk = f (y_ink) 

Reverse propagation 

Step 6: each output unit (yk, k = 1, ..., m) accepts an 
interconnected target pattern in inputting the training pattern, 
calculating the misinformation 
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𝛿𝑘 = (𝑡𝑘− 𝑦𝑘) 𝑓 ′ (𝑦𝑖𝑛𝑘)     (6) 

Calculate the weight correction (used to update 𝑤𝑗𝑘 later), 

Δ 𝑤𝑗𝑘 = 𝛼 𝛿𝑘 𝑧𝑗      (7) 

Calculate the bias correction (used to update 𝑤𝑜𝑘), and send it 
to the units in the layer below it. 

Step 7: each layer unit is hidden (zj, i = 1, ..., p) add the result of 
the change of input (from the layer units above). 

𝛿 _𝑖𝑛𝑗 = Σ𝛿𝑘 𝑤𝑗𝑘𝑛𝑗 = 1     (8) 

Multiply by the activity function derivative to calculate the error 
information, 

𝛿𝑗 = 𝛿_𝑖𝑛𝑗𝑓 ′ (𝑧𝑖𝑛𝑗)     (9) 

Calculate the correlation of the weights (used to update 𝑣𝑜𝑗) 

Step 8: each output unit (yk, k = 1, ..., m) updates the bias and 
weight (j = 0, ..., p): 

𝑤𝑗𝑘 (new) = 𝑤𝑗𝑘 (old) + Δ 𝑤𝑗𝑘    (10) 

Each layer unit is hidden (zj, i = 1, ..., p) updates its bias and 
weight (I = 0, ..., n): 

𝑣𝑖𝑗 (new) = 𝑣𝑖𝑗 (old) + Δ 𝑣𝑖𝑗    (11) 

 

V. SIMULATION AND RESULT 

a. Training and testing network 

 
Training and testing uses 1 output layer, 2 hidden layers, and 

1 output layer. The hidden layer consists of 10 neurons and 5 
neurons. In this study the best training model was obtained at 0.1 
learning rate and 0.7 momentum. In Figure 3 the results of the 
training are illustrated with a linear graph, so the training results 
are obtained as follows: 

 
The best line gradient (m1)  =  0.609 
Constant (a1)    =  76,415 
Correlation Coefficient (r1)  =  0.790 

 
 In the training, the percentage of correlation was 
79.0%. The training results include good, percentage of the 
correlation is in the range 0.600-0.799 which is included in the 
strong category [18]. 

 

 

 

 

 

 

 

 

Figure 2. Training results are depicted in a linear graph 

 

Figure 3 is a test result with a linear graph. In the testing 
process carried out as follows: 

 

The best gradient (m2) = 0.615 

Constant (b1) = 106,723 

Correlation Coefficient (r2) = 0.775 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Training results are depicted in a linear graph 
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Comparison between the values of observation, particle 
swarm optimization (PSO), and ARIMA prediction results is 
done to find out that modeling with particle swarm optimization 
is used for prediction, which is presented in table 1. For PSO 
results obtained RMSE value of 101.846 and ARIMA prediction 
results with RMSE value of 145.948. The RMSE value for PSO 
is smaller than that of ARIMA, it can be said that the PSO 
prediction results are better used compared to the predictions 
with the ARIMA method. 

Table 1. Comparison of rainfall values between observation 
data, PSO results, and ARIMA results in Semarang 

Month Observation PSO ARIMA 

Jan-16 

Feb-16 

Mar-16 

Apr-16 

May-16 

Jun-16 

Jul-16 

Aug-16 

Sep-16 

Oct-16 

Nov-16 

Dec-16 

RMSE  

356 

142 

323 

267 

496 

107 

34 

92 

280 

237 

228 

396 

- 

425 

335 

299 

344 

353 

342 

40 

52 

124 

374 

323 

306 

101.846 

376 

437 

237 

185 

104 

95 

18 

45 

77 

206 

273 

301 

145.946 

 

b. Relationship between Sea Level and Rainfall 

 

The results of the graph between rainfall and sea level data are 
illustrated in figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Graph between rainfall from PSO test results 
with sea level data 

In Figure 5 shows the suitability of the data between the 
value of rainfall from the test results with sea level data. There 
are nine appropriate data and two data do not match in April and 
September. 

For the appropriate data occurs due to the occurrence of 
global warming which resulted in rising sea surface 
temperatures which will affect the high rainfall that falls. 
Increased rainfall intensity will result in a rise in sea water so 
that sea level increases. 

For data that is not suitable can be caused by global factors, 
namely the increase in global temperature which results in an 
increase in greenhouse gases. Air temperature will increase and 
cause polar ice to melt and increase the volume of sea water 
throughout the world. 

This is corroborated by Wirasatriya's research, which 
explains that sea level rise in Semarang is not a dominant factor 
because it only causes an increase in sea level of 2.65 mm per 
year. Sea level rise in Semarang is due to global factors and local 
factors [19]. 

VI. CONCLUSIONS 

 
Particle Swarm Optimization applications model can be used 

for prediction. Prediction with PSO model is better than 
ARIMA, where PSO model is obtained with RMSE value of 
101,846. The best predictive model with PSO is obtained by 
using two hidden layer units consisting of 10 neurons and 5 
neurons. Network parameters such as learning rate are 0.3 and 
momentum is 0.6. Network training resulted in a percentage of 
correlation of 79.0% and network testing resulted in a correlation 
percentage of 77.5%. Correlation between rainfall prediction 
model PSO with sea level data get a suitable graph pattern, 
where there is a relationship between high rainfall and sea level 
rise in Semarang. 
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Abstract— The growth of embedded systems globally has always 

increased. This affects the development of CCTV Systems products 

that are getting smaller and connected to various types of devices. 

CCTV Systems as a support system in a security system are needed 

when the investigation process. Various types and models of CCTV 

systems on the market, an investigation framework is needed to 

acquire CCTV systems specifically. This research proposes a 

framework for the acquisition of electronic and / or digital evidence 

of CCTV systems. 

Keywords – CCTV, Acquisition, Smartphone, Xiaomi, 

Surveillance System, Forensics  

I. INTRODUCTION  

Numbeo[1] conducted a security index survey with 51397 
respondents in 4623 cities around the world, while indicators in 
the survey included perceived crime rates, changes in crime 
rates over the past three years, perceived security during the 
day, perceived security at night, worries robbed, fears of motor 
vehicle theft (including), fears of being attacked by foreigners, 

fear of being humiliated in public places, fears of physical 
assault due to Religion and Race, and drug abuse. In this study 
the survey cited is the security index of countries in ASEAN. 
Based on the survey, Numbeo Singapore was the country that 
has the highest security index of 83.9%, while Indonesia is 
ranked fifth with a security index of 54.73%. The survey of the 
security index and crime index in ASEAN in the period of 
2015 to 2018 is shown in Figure 1. 

Singapore's high security index cannot be separated from 
the support of a well-integrated security monitoring system [2]. 
CCTV installation to reduce crime was once carried out by the 
Swedish National Council [3], they stated that the installation 
of CCTV could reduce crime. This is not only through the 
installation of government / private CCTV in certain areas that 
can reduce crime, but portable cameras such as cameras on 
mobile phones or portable CCTV owned by individuals can 
reduce crime 

one instrument that can reduce crime in an area is the 

location of CCTV placement. There are three types of CCTV 

laying [4] : 

1.  Open system, installation in areas that can be clearly seen by 

the public and given a marker that there are CCTV 

installed. 

2.  Open System - Hidden, CCTV is installed in areas that can 

be clearly seen by the public but protected by a one-way 

transparent casing. 

3.  Hidden Systems, CCTV is installed in a hidden area so that 

people do not realize that the area is being monitored by 

CCTV. 

In addition to laying CCTV, there is something that needs 
to be considered to uncover crimes, namely video acquisition 
stored in "video servers" to support the investigation process. 
"Video server" or better known as Digital Video Recorder 
(DVR) functions to capture video quality optimally, store and 
play videos in an integrated device with storage media [5]. 
DVR for storing sourced video from analog cameras while 
NVR (Network Video Recorder) deviates sourced video IP 
camera. Both DVR and NVR video in addition to record 
pertinent information but also stores information timepiece 
commonly called timestamp  [6]. Some devices do not yet 
support Network Time Protocol so that the timestamp 
information listed is invalid. Therefore, this study proposes a 
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Figure 1. ASEAN Security Index Survey in 2018 
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framework acquisition of digital evidence from a monitoring 
system using CCTV. 

II. RELATED WORK 

A. Standardization of ACPO 

The police association in the United Kingdom, the 
Association of Chief Police Officer (ACPO) in collaboration 
with information security company 7safe makes electronic and 
/ or digital evidence handling instructions. The instructions 
made cannot only be applied in the United Kingdom police 
environment but can be applied to police in other countries 
including private investigators for special sectors. Indonesian 
Republic Police through the Center for Forensic Laboratories 
also applies instructions from ACPO in handling electronic and 
/ or digital evidence [7]. 

B. Standardization of SNI ISO / IEC 27037:2014 

The Indonesian National Standard (SNI) which regulates 
Security Techniques-Guidelines for Identification, Collection, 
Acquisition and Preservation of Digital Evidence is regulated 
in SNI ISO / IEC 27037:2014. The SNI also regulates the 
acquisition of CCTV that is connected to the DVR [9] 

C. Standardization of the Ministry of Communication and 

Information Technology 

The Ministry of Communication and Information 
Technology of the Republic of Indonesia has Standard 
Operating Procedures (POS) related to the handling of 
evidence, including the acquisition of CCTV procedures [10] 

D. First Respond Framework 

The First Respond Framework proposed by Danang 
Mulyadipa Suratno is divided into four parts, namely 
identification, collection, acquisition, and preservation. The 
acquisition phase is divided into 8 stages of acquisition [11]: 

III. MATERIAL AND METHODS 

This research focuses on the basic principles of handling 
electronic and / or digital evidence according to ACPO and 
SNI ISO / IEC 27037:2014, especially in the acquisition 
process. Both ACPO and ISO / IEC 27037:2014 have similar 
basic principles. The basic principles of handling digital and / 
or digital evidence based on ACPO were as follows  [8][12]: 

1.  No action taken by law enforcement agencies, persons 
employed within those agencies or their agents should 
change data which may subsequently be relied upon in 
court. 

2.  In circumstances where a person finds it necessary to 
access original data, that person must be competent to do 
so and be able to give evidence explaining the relevance 
and the implications of their actions. 

3.  An audit trail or other record of all processes applied to 
digital evidence should be created and preserved. An 
independent third party should be able to examine those 
processes and achieve the same result. 

4. The person in charge of the investigation has overall 
responsibility for ensuring that the law and these 
principles are adhered to. 

While the basic principle of handling electronic and / or 
digital evidence based on SNI ISO / IEC 27037:2014 were as 
follows [9]: 
1. Minimize handling of the original digital device or 

potentialdigital evidence. 
2.   Account for any changes and document actions taken. 
3.   Comply with the local rules of evidence. 
4. The Digital Evidence First Responder and Digital 

EvidenceSpecialist should not take actions beyond their 
competence. 

We used CCTV systems with analog and IP-based cameras 
as electronic evidence, as in Table 1  

Table 1. The Materials 

No Merk Camera Type Video Server Type 

1 Calion 3016 MH Analog DVR Analog 

2 Hikvision DS-7200 IP Based NVR 

3 Mijia Ecosystem IP Based NVR Based on Cloud Computing 

IV. RESULT AND DISCUSSION 

In general, installing CCTV and DVR is the same as 
computer networks. Although the Calion 3016 MH analog 
DVR still has one UTP port that can be connected to a 
computer network system. Therefore it can be used remotely. 
In a computer network system there is a unique timepiece or 
commonly called a time stamp. A unique timestamp will not 
produce a duplicate timepiece that becomes the basis for the 
process [13]. 

CCTV has Timestamps which is the focus in the acquisition 
of digital evidence. The relevance of a crime to time is 
important before the acquisition process. Based on observations 
that the time indicator on the camera and DVR there is a 
difference in time with the actual time. Therefore, the 
timestamps on the camera and DVR must be noted the 
difference with the actual time. 

Some types of CCTV nowadays not only support video 
storage on video servers like DVR or NVR, but they also 
provide storage media slots. Existing storage media slots such 
as SD Cards are relatively small in shape. But the installation 
of SD Card on the camera is optional or mandatory depending 
on the DVR or NVR model. Especially for Mijia product 
cameras as in Table 1, SD Card is a mandatory requirement. 

In this study proposes a CCTV acquisition model which is 
divided into two stages, namely pre-acquisition and core 
acquisition. Pre-acquisition is a matter that must be considered 
by the investigator when he is at the crime scene. In the Pre-
acquisition phase emphasizes the preparation and identification 
of all matters related to the CCTV system. The thing to note is 
the following Fig. 2: 
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Core Acquisition was a stage of acquisition of electronic 
and / or digital evidence related to CCTV systems. This 
acquisition was a combination or improvement of several 
acquisition methods. After the core-acquistion stage has been 
fulfilled, it can perform the acquisition process as follows see 
Fig 3: 

 Currently many cameras were sold with monitoring 
systems through smart phones. Therefore smart phones can be 
said to function as NVR. In the Mijia Ecosystem camera the 
monitoring system uses the Mi Home Apps application as an 
NVR that runs on smart phones, so that the acquisition was a 
smart phone, can be seen in Table 2.  

Table 2. Comparison of Acquisitions 

No DVR Compact 

Disk 

Hard Disk USB Export over 

Network 

1 Calion 3016 MH X V V V 

2 Hikvision DS-7200 X V V V 

3 Mi Home Apps X Smartphone 
Acquisition 

X V 

 

V. CONCLUSION 

Handling electronic and / or digital evidence related to 
CCTV systems has increasingly complex. This is influenced by 
the development of embedded systems experiencing growth 
always increasing from year to year [14] . Electronic devices 
are becoming smaller and can be connected to a smartphone. 
Therefore, the CCTV System acquisition method has 
undergone a change, including including the acquisition 
method of smartphones in the framework of acquisition of 
electronic and / or digital evidence. CCTV System is part of a 
critical computer network system so that there are several 
acquisition processes can be done partially [9] 
This study has not reviewed the status of Power-ON or Power 
Off on devices or electronic evidence. This is a limitation in 
this research. It is expected that further research can be 
improved regarding the status of Power-ON or Power-Off on 
devices or electronic evidence. 
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Abstract—Managing knowledge possessed by an organization 

becomes a necessity. Organizations that can manage their 

knowledge will be able to compete with other organizations. 

Knowledge management is a method that is suitable for 

organizations in managing their knowledge. Knowledge sharing is 

an important part of the concept of knowledge management. QR 

Code as a technology can be used as a medium to share knowledge 

quickly and easily. The advantages of the QR Code are in line with 

technological developments that tend to be mobile based. The QR 

Code is a two-dimensional barcode arranged in a matrix. With this 

concept, data and information can be stored more in a QR Code 

compared to one-dimensional barcodes that can only store data in 

one line.  

Keywords; QR Code; Knowledge Management; Knowledge Sharing 

I.  INTRODUCTION  

Managing knowledge possessed by an organization becomes 
a necessity. Organizations that can manage their knowledge will 
be able to compete with other organizations. Knowledge 
management is a method that is suitable for organizations in 
managing their knowledge. Knowledge sharing is an important 
part of the concept of knowledge management. Knowledge is a 
very valuable asset for the company. The more knowledge that 
Stakeholders have from a company, the more advanced the 
company will become. Knowledge Management can help 
companies to share knowledge about business processes, 
problems that occur in each work unit, to share experiences 
about things outside of work that are useful for developing 
knowledge from company employees. When viewed from its 
definition, Knowledge Management is a process that assists 
organizations in identifying, selecting, organizing, 
disseminating, and transferring important information and 
experiences that are part of the organization [1]. In 
organizations, knowledge becomes one Strategic resources that 
are important especially in conditions fast-changing 
environment [2]. 

Knowledge sharing can help companies to do business 
processes, problems happens to every work unit, to sharing 
experiences about things outside of work that are beneficial to 
knowledge development from company employees. A process 
that helps organizations identify, select, organize, disseminate, 
and transfer important information and experiences that are part 
of the organization [1]. Knowledge sharing is one method or one 
of the steps in the knowledge management used to provide 

opportunity for members of a group share technical knowledge, 
experiences, ideas they have with others.  

QR codes were first used in 1994 by Denso Wave, a Toyota 
subsidiary company in Japan. QR codes Provided a fast and 
convenient approach to track vehicles through manufacturing 
process at automotive sector. QR Code as a technology can be 
used as a medium to share knowledge quickly and easily. The 
advantages of the QR Code are in line with technological 
developments that tend to be mobile based. One of the most 
significant areas of mobile telephones is their own ability to 
access the Internet anywhere, making it feasible to reach the info 
at any moment that they want.  QR codes are used in a diverse 
assortment of places like networking, street banners, all of areas 
resulting in web sites, audio, video and social networks [3]. 

II. TERMINOLOGY 

A. Knowledge Management 

Knowledge management (knowledge management) is a 
series of activities used by organizations or companies to 
identify, create, explain, and distribute knowledge to be reused, 
known, and learned within the organization. These activities are 
usually related to organizational objectives and are intended to 
achieve certain outcomes such as shared knowledge, improved 
performance, competitive advantage, or a higher level of 
innovation. 

The concept of knowledge management includes the 
management of human resources (HR) and information 
technology (IT) in order to achieve better corporate organization 
so as to win business competition. The development of 
information technology does play an important role in the 
concept of knowledge management. Almost all activities of 
human life will be colored by the mastery of information 
technology, so that if talking about management knowledge can 
not be separated from management. 

Knowledge creation is the development of new ideas through 
explicit and tacit knowledge [4]. Knowledge creation helps 
companies improve management processes, identify new 
opportunities and support innovation to grow [5]. Interaction 
through a process of creation or knowledge conversion is called 
SECI (socialization, externalization, combination and 
internalization) [6] as shown in Figure 1. 

According to Nonaka, Knowledge can be categorized into 
two categories, Tacit and Explicit knowledge. Basically, tacit 
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knowledge is personal, developed through experiences that are 
difficult to formulate and communicate [7]. Tacit knowledge is 
not expressed in writing, but something that is found in the 
minds of people who work in an organization. 

 

Figure 1 SECI Model 

According to Polanyi [8] tacit knowledge is generally 
described as: 

1. Understanding and application of the subconscious 

mind 

2. Hard to pronounce 

3. Developing from direct events and experiences 

4. Share knowledge through conversation (story-

telling) 

Based on its understanding, tacit knowledge is categorized 
as personal knowledge or in other words knowledge gained from 
individuals (individuals). The experience gained by each 
employee certainly varies based on unpredictable situations and 
conditions. The definition of experience taken from the English 
dictionary is the process of gaining knowledge rather than 
through studying. Which means the process of acquiring 
knowledge or ability during a certain period by seeing and doing 
things rather than by learning. 

Explicit knowledge is formal and systematic which is easy 
to communicate and share [7]. According to Polanyi (1966) 
when tacit knowledge can be controlled in one's mind, explicit 
knowledge must depend on tacit understanding and application, 
therefore all knowledge is rooted in tacit knowledge. In general, 
explicit knowledge can be described as: 

1. Can be said correctly and officially 

2. Easy to compile, document, transfer, share and 
communicate. 

The application of explicit knowledge is easier because the 
knowledge obtained in the form of written or documented 
statements, so that each employee can learn it independently. 

Technology is one of the main elements found in knowledge 
management, known as a medium that facilitates the spread of 
explicit knowledge. Knowledge management is driven by 
technology, especially explicit knowledge which is easier to 
compile. Over time, technology that supports knowledge 

management will always develop in the form of systems that 
facilitate the process of disseminating knowledge. 

Knowledge Element: 

1. People 

Which means Knowledge Management comes from people. 
People are the basic form to form new knowledge. Without 
anyone there will be no knowledge. 

2. Processes 

Which consists of capturing, filtering, presenting, 
transforming, and disseminating knowledge to all companies 
equipped with certain procedures and processes. 

3. Technology 

It is a technology infrastructure that is standard, consistent 
and reliable in supporting company tools. 

 

B. Quick Response Code (QR Code) 

QR Code stands for Quick Response code, first used in the 
automotive industry to track vehicle components. Currently, the 
use of two-dimensional barcodes is very broad, but generally 
used to encode website addresses, contact numbers, e-mail 
addresses, telephone numbers or just plain text. You can see the 
QR code as shown in Figure 2. 

 

Figure 2. QR Code 

The tool used to read QR Code is called the QR Code 
Scanner. Generally, this tool is not a separate tool, but is 
available in the form of applications on smartphones such as 
Android or iPhone. The main purpose of the QR Code is 
currently used to make it easier for Smartphone users to access 
information in two easy steps, 1. scan the QR code, 2 do the 
Action. the action here can be to open a browser, save contact 
information, or dial the number in the QR code. 

A QR code is Effective at holding 7,089 Numerical 
Character, 4,296 alphanumeric Character, 2,953 binary bytes, 
1,817 Kanji Character plus Some Mix of them.  

The symbol versions of QR Code range from Version 1 to 
Version 40. Each version has a different module configuration 
or number of modules. "Module configuration" refers to the 
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number of modules contained in a symbol, commencing with 
Version 1 (21 × 21 modules) up to Version 40 (177 × 177 
modules). Each higher version number comprises 4 additional 
modules per side. Each QR Code symbol version has the 
maximum data capacity according to the amount of data, 
character type and error correction level. In other words, as the 
amount of data increases, more modules are required to comprise 
QR Code, resulting in larger QR Code symbols.  

 

III. DISCUSSION 

QR code is still deemed a comparatively brand-new tool 
nevertheless gaining recognition from commercial markets thus 
scholarly posts of QR codes in the region of advertisements are 
just few. Critical participation is that of Okazaki et al. [9] who 
participates with different research workers and reasoned in their 
analysis regarding the value of rising awareness and familiarity 
with QR codes and thus induce its user acceptance.  

Knowledge sharing is the process by which knowledge is 
distributed to people or work units in need. For example: the 
dissemination of knowledge about agriculture to farmers which 
includes economic, environmental and social aspects. The 
dissemination of this knowledge should be based on information 
and knowledge that can be accessed farmers to increase 
production, improve quality and improve the efficiency of 
economic activities [10]. 

To Organize a document embedded Using QR codes, the 
simplest way to do is to Create the codes Employing some of the 
tools available from the Web. These images can be embedded 
into the document at the Rig. As a tool for QR code generators, 
we can use the QR code generator provider available on the 
internet, such as https://id.qr-code-generator.com/. In the event 
the mobile device does not assemble in any QR code reader, the 
user should download the decoder that is perfect in the web and 
installs it. 

 

 

Figure 3. QR Code generator 

To embed the  required  text/SMS/URL/Contact or other data 
into  a  QR  code,  we can  make  use  of  some  Websites as 
shown in figure 3  that can  generate  the  code  for  us. And then 
the Website  will  generate  the  QR code for you as shown at 
figure 2. We can save the generated QR Code image file and 
embed it into wherever we  want in the document.  

 

 

Figure 4. Knowledge Management System (KMS) Portal 

In Figure 4, we can see the design for the website display for 
the intranet from the Knowledge Management System (KMS). 
All interactions of Knowledge Management activities in the 
organization are centered on the website. Employees can see the 
latest information or knowledge that has been made. Employees 
can also start making knowledge to share with other employees 
in the organization.  

 

Figure 5. Step to sharing knowledge 

The steps taken to share knowledge are: Employees prepare 
materials to share. Then enter the KMS portal to start inputting 
data. Before inputting the data, the material that will be shared 
is inputted first to the QR Code generator, for example to the qr 
code generator provider site which is available for free on the 
internet. After that a QR Code will be formed which will then be 
inputted again to the KMS portal. The last stage, other 
employees can access information from the QR Code via their 
mobile phones. 

 

Figure 6. Sample of QR Code 

 

https://id.qr-code-generator.com/
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Figure 6 is an example of knowledge sharing material that 
has been created, for later employees can scan it through mobile 
phones that have installed the QR code scanner application on 
their mobile phones. 

CONCLUSION 

The conclusion obtained after doing this research is that the 
QR Code can be used as an appropriate tool for sharing 
knowledge. Knowledge management is actually how knowledge 
creation can continue to roll. Every time sharing knowledge, the 
creation of new knowledge will be faster and faster. QR Code 
with all its convenience and with mobile technology that 
provides convenience for its users, is one of the right tools to 
support the implementation of knowledge management in an 
institution. 
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Abstract— Geographic Information System (GIS) is a 

computer-based information system, and is designed to process 

data that has spatial information. The high dynamics and 

activities of the city are developing rapidly, whether it is the 

physical city or inhabitants activities, such as in the city of 

Palembang. The existence of green open space in Palembang has 

decreased every year, while the land has been growing wider. The 

purpose of this study is to find the changing of availability of 

green open space using geographic information systems and 

satellite imagery and to know the green open space needed for the 

people of Palembang. The research method is a quantitative 

research method, using primary and secondary data. Primary 

data is obtained from observation and imagery data processing. 

Secondary data is obtained online (palembang in figures/BPS) 

and various reference references from previous research. 

Analysis is doing by digital imagery interpretation. Furthermore, 

the imagery classification process uses the supervised 

classification method. The results of the analysis show that the 

availability of green open space in Palembang in 2007 was 229.59 

km2, in 2017 it decreased to 123.83km2. Meanwhile, the built up 

area has increased from 2007 to 2017 each of 107.55 km2 and 

223.95 km2. Total area needed as a green open space based on 

oxygen demand by the people of Palembang is 23,839.12897 ha. 
Keywords- GIS, Remote Sensing, Green Open Space, Palembang. 

I. INTRODUCTION 

 Information technology begins to enter various lines of 

human life (Abdillah, et al, 2007). Its development is so fast 

affecting its users to create various applications or software 

designed to help human tasks and make human life easier. 

Information technology is widely used in various disciplines, 

including geography. One of the technological developments 

in geography is the use of geographic information systems. 

 Geographic Information System (GIS) is a 

computer-based information system, and is designed to 

process data that has spatial information. This system captures, 

checks, integrates, manipulates, analyzes, and displays data 

spatially and reflects conditions on earth. According to UNDP 

(2007) generally GIS is a component consisting of hardware, 

software, geographic data, and human resources that work 

together effectively to enter, store, repair, update, manage, 

manipulate, integrate, analyze, and display data in a 

geographical information. The technology in GIS integrates 

general database operations, such as queries and statistical 

analysis, with unique visualization and analysis capabilities, 

and is presented in the form of maps. This ability distinguishes 

GIS from other information systems which makes it more 

useful for various groups to explain events, design strategies, 

and predict what will happen (Aini, 2007). 

 GIS was first introduced in Indonesia in 1972 with the 

name Data Banks for Development (Rais, (2005) in Ramadhan 

(2013)). The term geographic information system began after 

it was initiated by the General Assembly of the International 

Geographical Union in Ottawa-Canada in 1967. Next, the GIS 

was developed by Roger Tomlison, later called CGIS 

(Canadian GIS). At that time CGIS was used to store, analyze, 

and process data, collected to inventory land in Canada (CLI-

Canadian Land Inventory), an initiative to determine the 

ability of land in rural Canada by mapping various information 

on land, agriculture, tourism, nature free, poultry and land use 

on a scale of 1: 250,000. Since then, geographic information 

systems have developed in several continents, especially in 

America, Europe, Australia and Asia. Like other countries, in 

Indonesia the development of GIS began with the government 

and the military. The development of GIS has become 

increasingly rapid since it is supported by quality resources in 

the academic community (universities). 

 Basically the geographic information system is the next 

step after the remote sensing process. The image obtained 

through remote sensing is basic data, then processed and 

presented by a geographic information system. The position of 

the data in remote sensing can be corrected using a geographic 

information system. Thus, integration between remote sensing 

image data and geographic information systems will produce 

optimal information as data in regional development. 

 One of the uses of GIS in regional development is detect 

changes in land use. Land use changes in urban areas usually 

occur every year. Regional development can be in the form of 

good spatial planning while still taking into account 

environmental conditions, but there are also developments that 

tend to damage the environment. To developing a city, must 

pay attention to land conditions and suitability in land use. 

Rapid development in urban areas is usually influenced by 

factors of economic growth and population growth (Budiman, 
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2014). Economic and population growth, will increase the land 

need for the development of economic centers and settlements, 

ultimately encouraging changes in land use, especially the 

decline of green open spaces. According to Alphy in 

Sinuksmoyo (2013) the direction of land cover changing of 

green open space into built-up land tends to be irreversible, 

which is difficult to return to normal, even though it can return 

to the initial land cover, it needs a lot of energy to overcome it 

such as costs, time, and the possibility of emergence social and 

cultural conflict. 

 Based on the Minister of Public Works Regulation 

Number: 05/PRT/M/2008 concerning Guidelines for Provision 

and Utilization of Green Open Space (Ruang Terbuka 

Hijau/RTH) in Urban Areas, the percentage of urban areas 

used as green open space is at least 30% of the total urban 

area, consisting of 20% of public green open space and 10% 

private green space. Even though there are strict rules 

governing green open space, many cities in Indonesia tend not 

to care about fulfilling the above percentage requirements. 

 Palembang as the second largest city on the island of 

Sumatra after Medan, is one of the cities that experienced the 

fastest development of the region in Indonesia. The dynamics 

and urban activities of Palembang are high, triggering the 

rapid development of the city, both the physical development 

of the city and the activities of its inhabitants. Currently a lot 

of development is being carried out in Palembang which 

requires land clearing at the expense of green open space 

areas. Rapid regional development such as what happened in 

the city of Palembang, requires a comprehensive spatial 

arrangement as a guide in land use and implementation of 

development, so that urban life can be balanced. 

 Quoted from one of the online newspaper media pages, 

the Executive Director of the South Sumatra Indonesian 

Forum for the Environment (Wahana Lingkungan Hidup/ 

WALHI), Hairul Sobri, stated that the green open space in 

Palembang City until May 2018 was still lacking, currently 

WALHI continues to ask the city government to add it. Based 

on PP no. 23 of 1998 the area of Palembang city is 400.61 

km2. That is, the City of Palembang must provide an RTH 

covering an area of 120.19 km2 consisting of an area of 80.12 

km2 of public RTH and 40.07 km2 of private RTH of the total 

area of Palembang. 

 By seeing the decreasing presence of green open space, 

it is necessary to conduct further studies on the direction of 

changes in the city. The temporal detection of changes in a 

region can be done using remote sensing imagery data. 

Detection of changes in land use is carried out to determine 

the availability of green open spaces in the city of Palembang. 

The data used in the study are data from Landsat imagery. The 

purpose of this study is to find changes in the availability of 

green open spaces and to find the need for green open space 

the city of Palembang. 

II. THEORICAL REVIEW 

2.1. Geographic Information System 

According to Murai (1999) GIS as an information 

system that is used to enter, store, recall, process, analyze and 

produce geographic reference data or geospatial data, to 

support decision making in planning and managing land use, 

natural resources, environment, transportation, city facilities, 

and other public services. The GIS supporting components 

consist of five components that work in an integrated manner, 

namely hardware, software, data, people, and methods that can 

be described as follows: 

1) Hardware. GIS hardware is physical devices from a part 

of a computer system that supports geographic analysis 

and mapping. GIS hardware has the ability to present 

images with high resolution and speed and supports 

database operations with large volumes of data quickly. 

2) Software. Used for the process of storing, analyzing, 

visualizing data both spatial and non-spatial data. The 

software that must be in the GIS software component 

are: Tools for entering and manipulating GIS data, Data 

Base Management System (DBMS), Tools for analyzing 

data, and Tools for displaying data and analysis results. 

3) Data. In principle there are two types of data to support 

GIS namely Spatial Data and attributes. Spatial data is a 

real picture of an area on the surface of the earth. Non-

spatial data / attributes are data in the form of tables 

where the table contains information possessed by 

objects in spatial data. 

4) Humans. Humans are the core element of GIS because 

humans are planners and users of GIS.  

5) Method. The method used in GIS will be different for 

each problem.  

Pic. 1. GIS Components 

 
Source: www.google.com, 2018. 

Basically the scope of GIS includes five processes: 

1) Data Input. The data input process is used to input spatial 

data and non-spatial data. Spatial data usually is an 

analog map. 

2) Data Manipulation. The data type required by a GIS 

section may need to be manipulated to fit the system 

used. 

3) Data Management. After spatial data is entered, the next 

process is processing non-spatial data. 

4) Query and Analysis. Query is a process of analysis that 

is done tabularly. Fundamentally, GIS can do two types 

of analysis, namely: Proximity analysis which is a 

geographic analysis based on the distance between 
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layers; and Overlay analysis which is the process of 

integrating data from different layer layers. 

5) Visualization. For some types of geographic operations, 

the best results are realized in maps or graphs. Maps are 

very effective for storing and delivering geographic 

information. 

2.2. Green open space 

Open space is an area with an environmentally sound 

component that can be interpreted as a landscape, hardscape, 

park or recreation space in the urban sphere. Based on the 

Minister of Public Works Regulation No: 05/PRT/M/2008 

concerning Guidelines for Provision and Utilization of Green 

Open Space in Urban Areas, open spaces are spaces in a city 

or wider area both in the form of area/region and in the form 

of elongated areas/lanes where in more use open, basically 

without buildings. Open space consists of green open space 

(RTH) and non-green open space (RTNH). 

Here is the differences between RTH and RTNH. Green 

open space is an elongated/lane and/or clustered area, whose 

use is more open, a place to grow plants, both those that grow 

plants naturally and intentionally planted. While non-green 

open spaces are open spaces in surface areas that are not 

included in the green space category, in the form of hardened 

land or water bodies. 

According to its proportions green open space is divided 

into private green open spaces and public green open spaces. 

A private green open space is a green open space owned by a 

particular institution or an individual whose limited use is 

among others in the form of a garden or yard of a house/ 

building owned by a public/private planted with plants. 

Whereas the public green open space is a green open space 

owned and managed by the city/regency government which is 

used for the benefit of the general public. The role and 

function of Green Open Space was determined in the Ministry 

of Home Affairs Instruction No. 4 of 1988, which states that 

green open spaces whose population is dominated by 

reforestation either naturally or plant cultivation, in their use 

and function as an ongoing area of ecological function and 

supporting the life of urban areas. 

Based on Minister of Public Works Regulation, the 

following are the purpose, functions and benefits of green 

open space in urban areas. The purpose of green open space: 

− maintain the availability of land as a water catchment 

area; 

− creating a planological aspect through a balancing 

between the natural evironment and built environment 

that is useful for the benefit of the community; and 

− increasing urban environment harmony as a means of 

protecting the urban environment is that safe, 

comfortable, fresh, beautiful, and clean. 

RTH has the following functions: 

− The main function (intrinsic) is ecological: it guarantees 

the provision of green open space to become part of the 

air circulation system (city lungs); regulates the 

microclimate so that the air circulation system and water 

can naturally run smoothly; as shade; oxygen producer; 

rainwater absorbent; animal habitat provider; absorbing 

air, water and soil pollutants; and windbreak. 

− Extrinsic functions, namely: social and cultural 

functions: describe the expression of local culture; 

communication media for inhabitant; recreation areas; 

and places and objects of education, research, and 

training in studying nature; economic functions: sources 

of products that can be sold, such as flowers, fruits, 

leaves, vegetables; and can be part of agricultural, 

plantation and forestry businesses and others; as well as 

an aesthetic function: increase comfort, beautify the 

environment both in terms of micro scale: home yard, 

residential environment, and macro: the city landscape as 

a whole; stimulate creativity and productivity of 

inhabitant; forming architectural beauty factors; and 

create a harmonious and balanced atmosphere between 

the built and unconscious areas. 
The benefits of green open space based on its function 

are divided into: 

− Direct benefits (in a fast term and tangible sense), 

forming beauty and comfort city (shade, fresh, cool) and 

getting materials for sale (wood, flowers, fruit); and 

− Indirect benefits (long-term and intangible), namely 

effective air purifiers, maintenance of the continuity of 

groundwater supplies, preservation of environmental 

functions and all the contents of existing flora and fauna. 

2.3. Palembang 

Palembang is one of the metropolitan cities in Indonesia. 

Geographically, Palembang located between 2°52 'to 3°5' 

South Latitude and 104°37 'to 104°52' East Longitude with an 

average height of 8 meters above sea level. The city of 

Palembang is the capital of the Province of South Sumatra 

with the borders that are to the north, east and west with the 

Banyuasin Regency; while the south borders the Muara Enim 

and Ogan Ilir Regency. The natural condition of Palembang 

city is the tropical valley region, with an average temperature 

of most areas of Palembang City 21°-32°C, with rainfall of 22-

428 mml per year. Based on geological conditions, the city of 

Palembang has various reliefs consist of soil in the form of 

alluvial layers and sandy loam. In the southern part of the city, 

the rock is in the form of translucent clay sand, the north is 

water-resistant clay sand, while the west is gravel clay, 

translucent clay sand to water-proof. In terms of hydrological 

conditions, the city of Palembang is split by the Musi River 

into two large parts called Seberang Ulu and Seberang Ilir. 

Palembang City has 108 tributaries. There are 4 large rivers 

that cross the city of Palembang. The Musi River is the largest 

river with an average width of 504 meters (the longest width is 

1,350 meters located around Kemaro Island, and the shortest 

width of 250 meters is located around Musi II Bridge). The 

other three major rivers are the Komering River with an 

average width of 236 meters; the Ogan River with an average 

width of 211 meters, and the Keramasan River with an 

average width of 103 meters. The function of the river in the 

city of Palembang before was as a river transport to inland 
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areas, but now many have experienced changes in functions, 

among others, as drainage and for flood control. 

Map 1. Administrative Map of Palembang City 

 
Source: Results of personal analysis, 2018. 

Administratively, according to Regional Regulation of 

Palembang City number 19 year 2007 concerning extentsion 

of ward sandcity of Palembang Subdistrict Regulation No. 20 

year 2007 on district expansion, the region of Palembang city 

administration to change the number of subdistricts and wards, 

where the current number of subdistricts in the city of 

Palembang into 16 subdistricts and 107 wards that were 

previously only 14 subdistricts and 103 wards. Two new 

subdistricts are Alang-alang lebar Subdistrict which is 

afraction of the Sukarami subdistrict and Sematang Borang 

subdistrict which is afraction of the Sako Subdistrict. While 

the four new villages are Talang jambe, which is afraction of 

Talang Betutu wards, Sukodadi, which is afraction of Alang-

alang Lebar wards, Sako Baru which is fraction of Sako 

wards. And the last, Karya Mulya wards which is fraction of 

Sukamulya wards (Palembang Municipality in Figures, 2017). 

III. RESEARCH METHODOLOGY 

To see the changing in land use in the urban area of 

Palembang, the research method used is a quantitative 

research method using primary and secondary data. Primary 

data is obtained from observation and digital imagery 

interpretation. Digital imagery interpretation is done to collect 

data on land use area and to analyze the development of 

Palembang city. Secondary data are regional data in numbers 

obtained online. 

Following is the procedure for analyzing research data 

based on Budiman (2014) with several changes: 

1) Location determination. According to Bintarto, city is a 

network of human life systems with high population 

density, heterogeneous social strata, and materialistic 

patterns of life. Cities have different characteristics. 

Cities that have various characteristics can be classified. 

According to the classification of cities based on 

population, the population of Palembang in 2016 was 

1,602,071 people (Palembang in Figures, 2017), 

Palembang was categorized as a Metropolitan city. 

When the population in a city is increasing, it is 

estimated that the area of green open space will decrease. 

2) Determination of indicators to detect green open space 

changes through a pattern of urban development changes 

(Alonso, 1998). The pattern of urban development is 

focused on changes in vegetation and non-vegetation. 

Changes in green open space were detected through 

changes in area in the last 10 years. 

3) Capture data. Data collection is done by downloading 

Landsat satellite imagery from the 

https://earthexplorer.usgs.gov/ page. Landsat imagery are 

imagery produced from several spectrums with different 

wavelengths. There are many applications that can be 

applied from Landsat data, including for land cover 

mapping, land use mapping, land mapping, geological 

mapping, mapping of sea surface temperature and others. 

The imagery used to determine the change in the green 

open space of Palembang city is Landsat 5 imagery and 

Landsat 8 imagery. 

4) Data storage. The next process is the extraction and 

collecting of imagery data in accordance with the desired 

region and year. In this study, the Landsat imagery used 

was in 2007 Landsat 5 imagery and Landsat 8 imagery in 

2017. This time series data was used to view land use 

changes over the past 10 years in the city of Palembang. 

5) Query. Data selection is done by searching for high 

quality images with low cloud coverage (<10%) in 

accordance with USGS standards. The purpose of 

selecting an image with cloud cover below 10% is so 

that not too much information is lost and the imagery 

presented is close to the actual land cover condition. 

6) Processing (analysis). The analysis is done by doing 

geometric correction (georeferencing) so that the 

imagery is in the actual position based on the WGS 84 

Datum with the universal transverse mercator (UTM) 

coordinate system. Palembang is in path 124 and row 

062, and in zone 48 S. The GIS tool used in this research 

is Arcgis 10.3. After the file is collected, the next step is 

to clip the imagery based on the city administration 

boundary according to the map of the Palembang city 

spatial plan in 2012-2032. The next step is to composite 

the imagery band pieces with a combination for Landsat 

Image 1-6 red combination: green: blue is a 2: 3: 1 band, 

for landsat imagery 7 red: green: blue combination is 5: 

4: 3 band, and for Landsat imagery 8 red: green: blue 

combination is 6: 5: 4 band. This study uses Landsat 5 

and Landsat 8 imagery. The results of this combination 

will produce landsat imagery according to the actual 

situation, this composite is called the true color 

combination. After that, the process of classifying 

landsat imagery is carried out, the classification process 

uses the supervised classification method. Supervised 

classification is a classification whose analysis has a 

number of pixels representing each desired class or 

category (Jaya, 2007). 
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7) Appearance (display). From the analysis, it was found 

that landcover in Palembang with 6 landcover types, 

namely 1) trees, 2) agricultural land, bush, grass and rice 

fields 3) urban land (housing and trade), 4) industrial 

land, 5) open land and 6) water bodies (river, reservoir/ 

situ (lake)). Trees, agricultural land, shrubs, grass and 

rice fields are categorized as green open space. Urban 

land (housing and trade), industrial land, and open land 

are included in the non-green open space category, while 

rivers, reservoirs/situ, and swamps are categorized as 

water bodies. 

8) Layout. From the results of the green open space change 

display process can be seen based on visuality (pattern of 

change) and quantity (change in green space area). 

IV. RESULTS AND DISCUSSION 
 
4.1. Availability of Palembang City Green Open Space in 2007 

The imagery used to determine the availability of green 

open space in 2007 is Landsat 5 imagery. Landsat 5 is a low-

Earth orbit satellite launched on March 1, 1984 to collect the 

earth's surface imagery. A continuation of the Landsat 

Program, Landsat 5 is jointly managed by the US Geological 

Survey (USGS) and the National Aeronautics and Space 

Administration (NASA). Data from Landsat 5 is collected and 

distributed from the USGS center for Earth Resources 

Observation and Science (EROS). Landsat 5 is equipped with 

multispectral scanner (MSS) and Thematic Mapper (TM) 

equipment. MSS is an optical sensor that designed to observe 

solar radiation, which is reflected from the surface of the earth 

in four different spectral channels/bands, using a combination 

of optical systems and sensors. TM more sophisticated version 

of the observation equipment used in MSS, which observes the 

earth's surface in seven spectral bands that range from visible 

light to the thermal infrared region. 
 

Imagery 1. Palembang City Satellite Imagery, year 2007 

 
Source: results of personal analysis, 2018. 

The research area was based on the administrative limits 

of Palembang city according to the administrative borders in 

the Palembang city spatial plan 2012-2032. The total area of 

Palembang city including the Musi river body and its 

tributaries is 366.80 km2. As explained in the procedure of 

research analysis, to find out the availability of green open 

space in the city of Palembang, this is done by combining the 

imagery band, to continue imagery classification using a 

supervised classification technique to produce land cover class 

data. Supervised imagery analysis is the process of selecting 

the desired category of information or class and then selecting 

the training area that represents each category (Lillesand and 

Kiefer, 1990). The following is the Palembang city land cover 

map in 2007. 

Map 2. Palembang City Land Cover Map, year 2007. 

 
Source: results of personal analysis, 2018. 

From the maps above, we can calculate the area of every 

land cover in Palembang city. The details of the area is in table 

below. 

Table 1. Land Cover of Palembang City 2007 in the form of 

Percentage 

No. Landcover Area (km2) Percentage (%) 

1 Vegetation 229.59 62.59 

2 Watershed 29.66 8.09 

3 Non-Vegetation 107.55 29.32 

Total 366.81 100.00 

Source: results of personal analysis, 2018. 

The results of the availability of green open spaces analysis 

indicate the availability of green open space in each sub-

district in the city of Palembang in 2007. The total area of 

green open space in the city of Palembang is 229.59 km2. It 

means that, at that time the existence of green open spaces still 

dominated in most parts of Palembang city. The vegetation 

cover is still dominated by vegetation with an area of 62.59% 

of the total area of Palembang. In 2007 the construction had 

not been carried out too massive. Meanwhile, the area of built 

land in 2007 reached 107.55 km2 or 29.32% of the total area of 

Palembang city. City life that is still quite comfortable for 

humans to live in various life activities. 

The existence of vegetation in urban areas has various 

functions, including as soil conservation through prevention of 
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erosion caused by rainfall, maintaining high air temperature 

fluctuations, filtering pollutant and aerosol materials, reducing 

noise, air filters through fixation of carbon dioxide (CO2), 

increasing the availability of air fresh which is rich in oxygen 

(O2), increases biodiversity, and prevents intrusion of seawater 

into land due to groundwater (Sabarudin, 2012). 

4.2. Availability of Palembang City's Open Green Space 

Changes in 2017 

The imagery used is Landsat 8 satellite imagery. 

Compared to previous versions, Landsat 8 has several 

advantages especially related to the specifications of the bands 

that are owned or the length of the spectrum of 

electromagnetic waves captured. As is well known, the color 

of objects in the imagery is composed of 3 basic colors, 

namely red, green and blue (RGB). With the increasing 

number of bands as RGB composite composers, the colors of 

objects become more varied. This Landsat 8 imagery is used 

to help calculate the amount of green space availability in 

Palembang City. The classification process is carried out by 

using a supervised classification technique to produce land 

cover data. 

 

Imagery 2. Palembang City Satellite Image, year 2017 

 
Source: results of personal analysis, 2018. 

Based on the analysis of Landsat 8 imagery data 

regarding the availability of green open space, the imagery can 

show the availability of green open space in Palembang in 

2017 in each sub-district in Palembang. The following is the 

percentage of land cover in Palembang in 2017 which 

experienced a rapid change compared to 2007. 

 

Table 2. Land Cover of Palembang City 2017 in Percentage 

No. Landcover Area (km2) Percentage (%) 

1 Vegetation 123.83 33.76 

2 Watershed 19.02 5.19 

3 Non-Vegetation 223.95 61.06 

Total 366.81 100.00 

Source: Results of personal analysis, 2018. 

Total area of green open space in 2017 reaches 123.83 

km2, while in 2007 the area of green space is 229.59 km2. 

When compared with the availability of green open space in 

2007, in 2017 the area of green open space decreased by 

105.76 km2. Meanwhile, the development of the city of 

Palembang over the past ten years has experienced rapid 

growth. A lot of green open land is transformed into built-up 

land. Economic growth and increasing population contributed 

to the transfer of land functions. The increase in various 

economic activities in the city of Palembang such as the 

tourism economy, trade and services, as well as the 

construction of various other important facilities became an 

attraction for the people around Palembang to live in 

Palembang (Sagala, 2013). Meanwhile, based on the 2016 

population projection, the total population of Palembang City 

was 1,602,071 inhabitants, consisting of 802,990 inhabitants of 

men and 799,081 women, compared to the projected popula-

tion in 2015, the population of Palembang experienced a 

growth of 1.36 percent (Palembang in Figures, 2017). The 

more population the need for settlements will be more and 

more, so that a lot of green open space will change into 

residential areas. One of the developments that was intensively 

carried out in Palembang was the Jakabaring area development. 

The Jakabaring Sport City area is a new development 

area and was originally a swamp that was reclaimed to become 

a sports area housing. Intense development around the swamp 

area has caused various problems. The area that was originally 

an area with a lot of water was piled up to be used as a building 

on it. As a result, the original residential areas of the residents 

who have lived for a long time around the Jababaring area 

often exposed flooding during the rainy season. 

 

Table 3. Land Cover of Palembang City 2017. 

No. Subdistrict 

Area (km2) RTH 

Percentage 

(%) 
Vegetation Watershed 

Non-

Vegetation 

1 
Alang-alang 

Lebar 
23.87 0.00 18.93 55.77 

2 Bukit Kecil 0.00 1.84 18.52 0.00 

3 Gandus 24.87 1.99 19.03 54.20 

4 Ilir Barat I 22.93 0.00 18.92 54.78 

5 Ilir Barat II 0.01 1.84 18.52 0.06 

6 Ilir Timur I 0.02 1.84 18.52 0.11 

7 Ilir Timur II 1.15 1.84 0.32 34.72 

8 Kalidoni 12.75 1.88 18.90 38.02 

9 Kemuning 0.11 0.00 18.52 0.58 

10 Kertapati 5.92 2.06 3.40 52.02 

11 Plaju 0.82 1.93 4.37 11.46 

12 Sako 12.21 0.00 18.75 39.43 

13 Seberang Ulu  I 0.31 1.86 4.36 4.75 

14 Seberang Ulu II 0.30 1.91 4.36 4.54 

15 S. Borang 10.74 0.00 19.23 35.84 

16 Sukarami 7.82 0.00 19.31 28.82 

Total 123.83 19.02 223.95 33.76 

Source: Results of personal analysis, 2018. 

The results of the analysis show that the area of land 

built-up in the city of Palembang in 2017 has more than 
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doubled. The increase in land area was built-up during ten 

years period from 2007-2017 to an area of 223.95 km2. Based 

on the processed table data from the imagery above, it can be 

seen that many sub-districts in Palembang do not have the 

availability of green open space in accordance with the 

standards set out in Undang-Undang No. 26 of 2007 

concerning spatial planning, which is a minimum of 30%. 

Sub-districts in Palembang City that must increase the 

availability of green open spaces, namely Bukit Kecil, Ilir 

Barat II, Ilir Timur I, Kemuning, Plaju, Seberang Ulu I, 

Seberang Ulu II, and Sematang Borang subdistricts. 

Map 3. Palembang City Land Cover Map 2017 

 
Source: Results of personal analysis, 2018. 

4.3. Green Open Space Needs in Palembang City Based on 

Oxygen Needs 

Oxygen is the most vital basic need in human life. In the 

body, oxygen plays an important role in cell metabolic 

processes. Lack of oxygen will have a significant impact on 

the body, one of which is death. One of the functions of urban 

green open space is the ecological function of producing 

oxygen. Through physiological processes, plants evapotrans-

piration and photosynthesis. Through this physiological 

process, plants can neutralize carbon dioxide (CO2), produce 

oxygen (O2), and increase moisture content that can cooling 

down the surrounding air during the day. Analysis of green 

open space needs based on the amount of oxygen demand is 

the process to  determining the area of green open space based 

on the number of population, the number of livestock, and the 

number of motorized vehicles in each sub-district in 

Palembang city. 

To calculate the area of RTH based on oxygen 

requirements, here is the formula: 

( )( )( )
2^

29375.054
m

TtKtPt
Lt

++
=  

 

Information: 
Lt  is the area of green space in year t (m2) 

Pt  is the amount of oxygen needed for the population in 

year t 

Kt is the amount of oxygen needed for motorized 

vehicles in year t 

Tt  is the amount of oxygen needed for livestock in year t 

54  is a constant which shows that 1 m2 of land area 

produces 54 grams of dry weight of plants per day 

0.9375  is a constant that shows that 1 gram of plant dr 

weight is equivalent to 0.9375 grams of oxygen 

2  is the number of seasons in Indonesia 

(Minister of Public Works Regulation No: 05/PRT/M/2008). 

A green open space full of trees as a lung in the city is an 

oxygen producer that has not been replaced by its function. 

The role of trees that cannot be replaced by others is related to 

the supply of oxygen to human life. According to Wisesa 

(1988) in Muis (2005), every one hectare of green open space 

is estimated to be able to produce 0.6 tons of oxygen for 1500 

residents to be able to breathe freely. 

The oxygen requirement per population is in accordance 

with the standard of green open space per person in the 

Guidelines for Provision and Utilization of Green Open Space 

in Urban Areas in the Minister of Public Works Regulation is 

840 grams/day. To find the total oxygen consumption is 

multiplying the the number of population each sub-districk 

and human oxygen consumption.  

 

Table 4. RTH Needs of Palembang City Based on Population 

Oxygen Needs 

No. Subdistrict 

Population 

Number 

(soul) 

Human Oxygen 

Consumption/ 

day (gram/day) 

Oxygen 

Consumption 

(gram/day) 

 

1 
Alang-alang 

Lebar 
106602 

840 

89545680 

2 Bukit Kecil 44567 37436280 

3 Gandus 62994 52914960 

4 Ilir Barat I 137231 115274040 

5 Ilir Barat II 66891 56188440 

6 Ilir Timur I 72391 60808440 

7 Ilir Timur II 167491 140692440 

8 Kalidoni 112495 94495800 

9 Kemuning 86161 72375240 

10 Kertapati 85853 72116520 

11 Plaju 83008 69726720 

12 Sako 92329 77556360 

13 Seberang Ulu I 179160 150494400 

14 Seberang Ulu II 100575 84483000 

15 S. Borang 37945 31873800 

16 Sukarami 166378 139757520 

Jumlah 1602071 840 1345739640 

Source: results of personal analysis, 2018. 

Based on the data above, can be known that with a 

population of 1,602,071 people and with the calculation of 

human oxygen demand per day of 840 grams/day, the total 

oxygen demand of the entire population of Palembang city is 

1,345,739,640 grams/day. Logically, the more population there 
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will be more oxygen. The following are the details of the 

subdistrict with the largest and smallest population based on 

data from Palembang in figures 2017. Seberang Ulu I 

Subdistrict as a sub-district located in the upper city of 

Palembang requires the most oxygen with a total requirement 

of 150,494,400 gram/day, while the smallest subdistrict that 

needs oxygen is Sematang Borang subdistrict with oxygen 

demand of 31,873,800 grams/day. 

To determine oxygen requirements based on motorized 

vehicles, the needs vary. This depends on the fuel used and the 

minimum power (PS) of each motor vehicle. The following 

are oxygen requirements based on the type of motorized 

vehicle per day which is loaded in grams/day. 

 

Table 5. Need for Motorized Oxygen Vehicles 

No. Classification 
Minimal Power 

(PS) 

Fuel Needs 

(kg / PS) 

Oxygen 

Requirement Per 

1 Liter BB (kg) 

Oxygen Needs 

Per Day 

(kg/day) 

Oxygen Needs 

Per Day 

(kg/day) 

1 Motorcycle 1 0.21 2.77 0.5817 581.7 

2 Passenger Vehicles 20 0.21 2.77 11.6340 11634.0 

3 Truck Vehicles 50 0.21 2.77 29.0850 29085.0 

4 Bus Vehicles 100 0.16 2.86 45.7600 45760.0 

Source: Minister of Public Works Regulation No: 05/PRT/M/2008. 

Table 6. RTH Needs of Palembang City Based on Number of Motorized Vehicles 

No. Transportation type 
Number of 

vehicles 

Oxygen demand per 

vehicle (gram/day) 

The vehicle is assumed to 

be used for 5 hours/day 

Total oxygen requirement 

per day (gram/day) 

1 Motorcycle 922756 581.7 5 2683835826 

2 Car 67374 29085 5 9797863950 

3 Bus 3859 45760 5 882939200 

4 Passenger Vehicles 162055 11634 5 9426739350 

Total 1156044 87060.7 20 22791378326 

Source: results of personal analysis, 2018. 

Based on the data above, can be known that with the 

total transportation type is 1.156.044, and the vehicles is 

assumed to be used for 5 hours/day (Nirmalasari, 2013), the 

total oxygen demand for motorized vehicles in Palembang is 

as much as 22,791,378,326 grams/day. 

The type of motorized vehicle that needs the most 

oxygen to keep the engine alive is a car with a total oxygen 

requirement of 9797863950 grams / day. The number of cars 

counted in this study includes private cars that are often used 

by the people of Palembang. the need for public awareness to 

be wiser in driving using passenger vehicles. in addition to 

reducing congestion, the use of public transportation can also 

help so that urban air quality is still fresh and contains a lot of 

oxygen. 

In addition to calculating oxygen requirements for 

motorized vehicles, it is necessary to calculate oxygen 

requirements based on the number of livestock. the need for 

the number of livestock of each animal has different needs. 

The following is the details of the explanation presented in 

table form. 
 

Table 7. Oxygen Needs for Livestock 

No. 
Types of 

livestock 

Oxygen Needs 

(kg/day) 

Oxygen Needs 

(gram/day) 

1 Cow 1.70 0.00170 

2 Buffalo 1.70 0.00170 

3 Horse 2.86 0.00286 

4 Pig 1.24 0.00124 

5 Goat 0.31 0.00031 

6 Sheep 0.31 0.00031 

7 

Poultry (Chicken, 

Birds, Manila 

Duck, etc.) 

0.17 0.00017 

(Sumber: Nirmalasari, 2013). 

Based on the above provisions, the following is a 

calculation to find out the total oxygen demand for livestock: 

Table 8. Total Animal Oxygen Needs 

No. 
Types of 

livestock 
Total 

Animal 

Oxygen 

Needs 

(grams/day) 

Total 

Oxygen 

Needs 

(grams/day) 

1 Cow 7993 0.0017 13.5881 

2 Buffalo 24 0.0017 0.0408 

3 Horse 0 0.00286 0 

4 Goat 21024 0.00031 6.51744 

5 Sheep 559 0.00031 0.17329 

6 Pig 682 0.00124 0.84568 

7 Poultry  5076204 0.00017 862.95468 

Jumlah  5106486 0.00829 884.12 

Source: Results of personal analysis, 2018. 

From the table above, the total oxygen demand for 

livestock in Palembang is 118,30464 grams / day. 

To get the area of green space based on oxygen 

requirements, can be calculated by the method of Gerakis 

(1974), which is modified in Wisesa (1988), as follows: 
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29375.054
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884.12  622791378321345739640
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++
=  

2^
25.101

02413711885
mLt =  

Lt = 238391297.3 m2 

Lt = 23.839,12973 ha. 

Based on the results of data analysis, the total area 

needed as RTH based on oxygen demand is 23.839,12973 ha. 

The government needs to maintain and provide green open 

space in the form of urban forests, city parks or other forms of 

green open space with the total area mentioned above to meet 

the oxygen demand for residents, livestock, and motorized 

vehicles, so that balance and regularity in life can still run with 

healthy, comfortable and sustainable. 

V. CONCLUSION 

The development of information technology began to 

penetrate various fields of life. It cannot be denied that 

information technology can improve work effectiveness and 

efficiency in human life. GIS as an information system is used 

to enter, store, recall, process, analyze and produce 

geographical reference data or geospatial data, to support 

decision making in the planning and management of land use, 

natural resources, environment, transportation, city facilities 

and public services others. Through the use of geographic 

information systems and processing of remote sensing image 

data, the development of a city can be monitored on a 

continuum basis. Based on the data analysis, the availability of 

green space in the city of Palembang is always reduced every 

year, while the area of land constructed has more than doubled 

in the period of 10 years from 2007-2017.  Meanwhile, the 

area of built land has experienced a rapid increase in the last 

10 years. Based on data on RTH requirements based on 

oxygen requirements, the government needs to pay attention to 

the existence of the number of motorized vehicles on the road. 

In addition to motorized vehicles, the government also needs 

to control population growth. The more number of vehicles 

and population, the more oxygen demand. 
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Abstract—Digital images are easier to manipulate. Before the image 

is published, the manipulation process is often done. One form of 

image manipulation is splicing. This manipulation is done by 

duplicating a particular part of one image or more and placing it in 

a particular part of the target image. The purpose of this splicing 

manipulation is to add objects in the image, for example putting an 

object on the target image as if the object was there. In this study 

image manipulation of this type was detected using compressed 

JPEG edge block detection method. This method is able to detect 

object images that are manipulated properly and accurately. 

 

Keywords; digital image, edge detection, image manipulation, 

splicing 

I.  INTRODUCTION  

Digital image are used as a communication medium for 

information delivery. The authenticity of an image has an 

important role in many fields, including forensic investigations, 

criminal investigations, surveillance systems, intelligence 

services, medical imaging and journalism (Charpe, 2015).  

Image Forgery is an illegal counterfeiting action. Image 

falsification can also be defined as the process of manipulation 

of a digital image to hide or eliminate some important 

information in an image (Tiwari, Dubey, & Goyal, 2015). There 

are several types of image forgery, including cloning, rotating, 

scaling, retouching, copy-move, splicing and others, but the 

most common thing is splicing. splicing that is duplicating a 

certain part of one image or more and placing it in a certain part 

of the target image (Reshma, 2015). 

In this study one method is used to detect splicing types 

image manipulation. In this type of image manipulation, an 

object in an image, copied to another place in a different image 

or duplicates a particular part of one image or more and places 

it in a particular part of the target image target (copy-move in a 

different image). In general, the purpose of this type of 

manipulation is to add objects in the image (Tembe & Thombre, 

2017). 

 

Several other studies have discussed the solving method of 

splicing type manipulation. In research conducted by (Das, 

Medhi, Karsh, & Laskar, 2016) to detect splicing type image 

manipulation Gaussian blur method is used. The inconsistency 

of Gaussian blur is used to test the authenticity of the image. 

Gaussian blur from the first image is evaluated and the standard 

deviation obtained is used to blur the image. The results can be 

used to detect forged areas that are very opaque, but the image 

with splicing in it is less accurately detected and this algorithm 

works well only with counterfeit Gaussian blur types. 

 

There are many methods used to solve splicing type 

manipulation problems, but the detection accuracy of the 

method is still lacking. Therefore, in this study applied one 

method to solve the above problem by using compressed JPEG 

edge block detection method. The process of detecting 

compressed JPEG blocks edge is done by looking for 

inconsistent neighboring pixels from compressed JPEG based 

on the difference in pixel energy in the image block boundary. 

After that the image is divided in non-overlapping 8x8 block 

assuming that the image is stored in JPEG format so that the 

8x8 block is a compressed JPEG block and then calculates the 

pixel energy difference in the block boundary for each block. 

By using this method, the expected results will be able to 

improve the accuracy of splicing manipulation detection. 
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II. PURPOSE 

The purpose of this research are as follows: 

1. Implement compressed JPEG block edge detection 

method for detection of splicing manipulation in JPEG 

extension images. 

2. Knowing the accuracy of this method in terms of 

image manipulation detection by splicing 

manipulation in JPEG extension images.  

III. METHODOLOGHY 

The application of edge detection method is done to find 

inconsistent neighboring pixels from compressed JPEG based 

on differences in pixel energy in the block. The following is the 

flow of splicing manipulation detection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Flowchart flow of splicing manipulation detection 

IV. RESULT AND DISCUSSION 

In this test there are 14 images that are divided into non-

overlapping blocks with a standard compress size JPEG which 

is a size of 8x8. Furthermore, for each block calculated the 

difference in block boundary pixel value e (i, j), from the value 

of e (i, j) for each block compared to the value of e (i, j) block 

on the right side (Dright) and with the block below (Dbottom) 

To determine the splicing area of Dright and Dbottom values 

compared to a threshold value determined by the threshold, if 

Dright and Dbottom are both greater than the threshold all 

blocks pixels (i, j) are converted to white and are thought to be 

splicing edges, block (i, j ) the other is changed to black.. 

 

Experiments were conducted on 14 (fourteen) image files 

with the results of manipulation of 10 (ten) where 6 (six) image 

files resulting from personal manipulation, 4 (four) image 

manipulation files shared from the internet and 5 (five) shared 

manipulation image files from social media. The result of the 

experiment shows that the image that is not manipulated shows 

that there are no objects identified with marked white spots that 

do not form any object, it shows that the image was not 

manipulated. Where the white spots are pixels of the image. 

When the image or image is manipulated, the manipulated 

image objects will be identified with pixel spots on manipulated 

objects. These pixel spots follow the shape of a splicing object. 

The compressed JPEG edge block detection method applied 

shows accurate and good results. But for cases of manipulation 

taken from the internet and reported on social media this 

method cannot detect manipulated image objects. In general, it 

can be concluded that compressed JPEG block edge detection 

method is able to detect spliced image objects accurately and 

well. This method can only be used to detect images that have 

not been uploaded on the internet and have not been shared on 

social media. 

 

Meanwhile testing using JPEGSnoop provides an 

assessment or information on an image file whether it has been 

manipulated or still original and also provides information on 

what device is used to take the image. Also seen is the retrieval 

date and modification date of the image. But when the image 

file is uploaded on the internet and shared on social media, 

JPEGsnoop cannot identify the EXIF from the image either 

when the image was made, with what device the image was 

taken and other information. 

 

 

 

 

 

 

 

 

 

 



The 2nd International Conference on Informatics for Development 2018 
 

 

ISBN 978-602-53524-0-9 

C2 - 43 

 

TABLE I.  ANALYSIS RESULTS OF ALL SAMPLE DATA USING JPEGSNOOP 

No Name Source Edited Time Original Processor 

1 ah_asli1 None None None None None 

2 ah_asli2 None None None None None 

3 ah_manipulasi_in Google None None None Google 

4 ah_manipulasi_pr Adobe Photoshop Edited 2018:01:16 19:23:12 - Adobe Photoshop CC 2015 

5 everest_asli1 Canon EOS 650D - 2017:11:12 07:41:14 Originil - 

6 everest_asli2 None None None None None 

7 everest_manipulasi_in Google None None None Google 

8 everest_manipulasi_pr Adobe Photoshop Edited 2018:01:13 09:50:47 None Adobe Photoshop CC 2015 

9 gita_asli1 Xiaomi - 2017:05:23 12:01:16 Originil - 

10 gita_asli2 None None None None None 

11 gita_manipulasi_pr Adobe Photoshop Edited 2018:01:13 11:56:50 - Adobe Photoshop CC 2015 

12 ha_asli1 None None None None None 

13 ha_asli2 None None None None None 

14 ha_manipulasi_pr Adobe Photoshop Edited 2018:01:13 15:52:01 - Adobe Photoshop CC 2015 

15 joget_asli1 None None None None None 

16 joget_asli2 None None None None None 

17 joget_manipulasi_pr Adobe Photoshop Edited 2018:01:13 21:10:40 - Adobe Photoshop CC 2015 

18 js_asli1 None None None None None 

19 js_asli2 None None None None None 

20 js_manipulasi_in Google None None None Google 

21 js_manipulasi_pr Adobe Photoshop Edited 2018:01:16 18:27:09 - Adobe Photoshop CC 2015 

22 sh_asli1 None None None None None 

23 sh_asli2 None None None None None 

24 sh_manipulasi_in Google None None None Google 

25 sh_manipulasi_pr Adobe Photoshop Edited 2018:01:16 20:41:53 - Adobe Photoshop CC 2015 

26 sh_manipulasi_bbm None None None None None 

27 sh_manipulasi_fb None None None None None 

28 sh_manipulasi_ig None None None None None 

29 sh_manipulasi_wa None None None None None 

CONCLUSION 

After doing several things related to testing and analysis, the 

following conclusions are obtained:  

1. Compressed JPEG block edge detection method, 

successfully implemented to detect splicing 

manipulation in JPEG extension images. 

2. The test results in the form of splicing manipulation of 

the 6 (six) image files tested successfully detect 

objects that are manipulated accurately and well. 

3. Compressed JPEG block edge detection method is 

able to detect spliced image objects accurately and 

well, but this method can only be used to detect images 

that have not been uploaded on the internet and have 

not been shared on social media. 

4. The JPEGsnoop application can provide whether a 

JPEG image has been manipulated or original but 

cannot determine the area being manipulated. While 

the detection method for compressed JPEG block edge 

successfully detects object images that are 

manipulated accurately and well. 
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Abstract – Good Governance is a mechanism for managing 

economic and social resources that involves the influence of 

the State sector and the non-State sector This research will 

discuss the governance system of driving licenses and the 

efficient governance system for the creation of driving 

licenses (SIM) that have been applied at this time in 

Indonesia. This research method uses qualitative methods 

with a descriptive analysis approach. The method of 

analysis and design used in this study is Object Oriented 

Analysis and Design (OOAD). Based on the results of the 

analysis shows that the system is feasible to be implemented 

on condition that there is adequate government support and 

technology. The benefits of the Electronic Driving License 

(EDL) application can reduce the level of corruption, 

collusion and nepotism in the community due to the practice 

of intermediary services that occur during the process of 

making a Driving License (SIM) and facilitate services to the 

public. 

 

Keywords: Electronic Driving License, Good Governance, 

Corruption 

I. INTRODUCTION 

Corruption, collusion and Nepotism is one of the 

problems in development. The decline in corruption is an 

indicator of the success of a development, because the 

corrupted financial aspects can become the capital of 

development. In Indonesia, the behavior of corruption is 

something that can happen to every element of society, 

both at the government and community level. Based on 

data from the 2017 Corruption Perception Index (CPI) 

published in February 2018 by the organization 

Transparency International, where the index shows the 

level of corruption in each country, the lower the ranking, 

the higher the corruption. Indonesia ranks 96th out of 180 

countries regarding the level of corruption.  

Table 1 show the Corruption Perceptions Index 

in ASEAN countries. The index of Indonesian corruption 

perceptions of ASEAN countries is still quite well above  

 

 

Vietnam, Philippines, Myanmar, Laos and Cambodia, but 

far below Malaysia. 

 

Table 1. Corruption Perception Index ASEAN 2017 

 

Country 

CPI 

Score 

2017 

Rank  
Lower 

CI  

Upper 

CI  
Sources 

Singapore 84 6 80 88 9 

Brunei 

Darussalam 62 32 48 76 3 

Malaysia 47 62 43 51 9 

Indonesia 37 96 32 42 9 

Thailand 37 96 34 40 9 

Vietnam 35 107 30 40 8 

Philippines 34 111 31 37 9 

Myanmar 30 130 24 36 7 

Laos 29 135 19 39 5 

Cambodia 21 161 17 25 8 

Source : www.transparency.org 

 

Based on Law number 28 of 1999, Corruption is 

a criminal act as referred to in the provisions of legislation 

that regulates criminal acts of corruption. Collusion is 

unlawful agreement or cooperation between State 

Administrators or between State Administrators and other 

parties that harm others, society and or the state. 

Nepotism is every act of the State Operator against the 

law that benefits the interests of their family and/or 

cronies over the interests of the community, nation and 

state.  

One of the acts of corruption usually do by the 

community is to pay brokers or intermediaries services to 

make a Driving License (SIM). A Driving License (SIM) 

is physical evidence indicating that someone has passed 

the driving test and has the right to use road facilities in 

Indonesia. It is common knowledge that making a SIM is 

not easy so that people who want to make a SIM often ask 

for help from an intermediary, resulting in the possibility 

mailto:yagamifaiz@gmail.com
mailto:nurulsuwartini17@gmail.com


The 2nd International Conference on Informatics for Development 2018 
 
 

ISBN 978-602-53524-0-9 
C2 - 46 

of corruption in the SIM making process. Its happened 

because there is information that told to the public with 

clearly. 

Reliable information systems that can be trusted 

will increase "value". This value is in the form of public 

trust in the government. The information system consists 

of two words, namely System and Information. The 

system itself means a combination of several sub-systems 

that aim to achieve one goal. Information means 

something that is easily understood by the recipient [1]. 

The ideal information system is at the heart of decision 

making and the typical policy cycle. Decision making can 

occur at any stage in the policy cycle, for example 

informing agenda settings, when data identifies problems, 

or in evaluation policies, when data measures success. [2] 

Good governance is a mechanism for managing 

economic and social resources that involves the influence 

of the State sector and the non-State sector in a collective 

effort with a paradigm that is a manifestation of social 

political interaction between the government and society 

which involves collaboration between the government, 

the private sector and the community with the principle 

of participation that each citizens have the right to express 

opinions, law enforcement for the community, 

transparency in providing accurate information, equal 

equality for every member of the community for 

activities, public agency responsiveness to community 

aspirations, insights in accordance with the vision and 

mission, policy-making accountability of citizens , public 

supervision by citizens, effectiveness and efficiency and 

professionalism [3,4,5] 

Rothstein and Teorell make a similar difference 

between the two dimensions of Good governance, namely 

elements that involve access to state or national authority, 

democratic accountability, and elements that involve the 

exercise of authority, so that they refer to the 

implementation side. Empirical research on good 

governance usually distinguishes three dimensions: 

political, administrative, and judicial, where the first 

corresponds to access to authority and the last two see the 

exercise of authority [5,6] 

This study will discuss the governance system of 

driving licenses and the efficient governance system for 

the making of driving licenses (SIM) that have been 

applied at this time in Indonesia. As an initial alternative, 

the author wants to compare the Electronic Driving 

License (EDL) system, which is a system for making 

driving licenses online. 

This system aims to shorten the time and reduce costs in 

the process of making a Driving License (SIM) as well as 

reducing the acts of corruption, collusion and nepotism. 

The Electronic Driving License (EDL) assists the police 

and the community in the process of making a Driving 

License (SIM) by changing almost all stages into an 

online and integrated starting from the registration system 

for making a Driving License (SIM) until the process of 

making a ticket against violations. 

 

II. METHODS 

 

This type of research is a qualitative research 

with descriptive analysis approach. Sources of data in this 

study are sourced from primary data secondary data. 

Primary data was obtained from field observations at 

Banyuwangi District Police Station and see the process of 

making driving licence (SIM) and from direct interviews 

with BAUR Apparatus SIM Banyuwangi Police Station 

or called ‘Satlantas’. While secondary data is obtained 

through literature and journals that are relevant to the 

research.  

This study uses methods of observation, 

interviews and documentation. Observation is involves 

focusing attention on an object by using all the senses. 

Observations on this research were conducted at 

Banyuwangi District Police Station and see the process of 

making a SIM. Interviews are data collection techniques 

that are carried out through face to face and direct 

question and answer between researchers and resource 

persons. [7] 

This method is used so that researchers get as 

much information about facts, opinions related to the 

object of research. Documentation techniques are looking 

for data in the form of documents, records, transcripts, 

books, newspapers, magazines and so on. This technique 

is used for a variety of information to supplement data not 

obtained in interviews and observations. The 

documentation carried out in this study includes 

documentation in the form of photographs when 

conducting observations and interviews.  

The method of analysis in this study is Object 

Oriented Analysis and Design (OOAD) and Cost Benefit 

Analysis (CBA). Object Oriented Analysis and Design 

(OOAD) is a combination of Object Oriented Analysis 

(OOA) and Object Oriented Design (OOD) so that it can 

be concluded that the method of analysis of this research 

focuses on objects that will be developed as applications.  

Based on Grady Booch, OOA is defined as an 

analytical method that examines the needs from the 

perspective of classes and objects found in a dictionary 

from an existing problem domain. While OOD is defined 

by Grady Booch as a design method that includes the 

process of object oriented decomposition and notation to 

describe the model of the system that is being designed 

both logically and physically and statically and 

dynamically. There are three key steps in the preparation 

of OOA. First step is to identity the object used, second 

step is to illustrate how the object is interconnected and 

the last specify the attributes and behavior of these 

objects. [8] 
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The first stage in OOA activity is identifying 

objects and classes, which includes people, places, 

entities, organizations, concepts, and events. Then, the 

relationship between entities is documented in the form 

of Entity Relationship Program (ERD). The attributes and 

services of each class are then documented and identified 

in the class template. Meanwhile, the purpose of OOD is 

to design classes that have been determined during the 

analysis process and also create interface prototypes with 

users. 

The results of OOAD are structures for design artifacts, 

namely the scope and purpose of software, conceptual 

design, physical design and implementation. To capture 

OOAD artifacts, analysts generally use Unified Modeling 

Language (UML) as a graphical language. So, the results 

of OOAD are UML diagrams.  

Cost and Benefit Analysis helps management 

determine what and how much benefit received from the 

proposed system will exceed the cost. This technique is 

often used to estimate the expected financial value of a 

business investment. Investment is system information, 

costs and benefits are more difficult to identify and 

measure than other types of capital projects. There are 

three steps in implementing CBA, namely identifying 

costs, identifying benefits, and comparing costs and 

benefits [9] 

 

III. RESULTS AND DISCUSSION 

 

The process of making a Driving License (SIM) 

is carried out by the applicant directly to the SIM Affairs 

Section at Banyuwangi District Police Station to 

complete the administration and examination documents. 

The process of completing administrative files, medical 

tests, written tests and practice exam tests. For the process 

of completing the administrative files until the practice 

exam can be carried out for one day. Constraints in the 

process of making a Driving license are a lack of human 

resources from the police in conducting services to the 

public, especially for data systems that are not stored on 

the server so that data must be inputted by the applicant's 

Driving License (SIM). 

This process queue can re-legalize the existence of 

intermediary service practices because the queuing 

system is long enough for even a full day to process or 

extend a Driving License (SIM). The imperfect 

information system between police officers and 

applicants for driving licenses (SIM) makes people prefer 

intermediary services that can lead to practices of 

corruption, collusion and nepotism.  

Based on the results of interviews with the 

community, the process of making a Driving License 

(SIM) is very long, especially for practical exams that can 

be repeatedly carried out if the examinee fails. If through 

intermediary services participants only need to take 

pictures of themselves and make fingerprint recording, 

this is more effective and shorter than having to come in 

line and follow the process of making or extending a 

Driving License (SIM).  

One alternative way that can be done to 

accommodate these problems is to use the Electronic 

Driving License (EDL) proposed as a solution to 

overcome these obstacles and break the chain of acts of 

corruption, collusion and nepotism such as the use of 

intermediary services. EDL is a system that can facilitate 

service to the public in making a Driving License (SIM) 

using an application. This system is designed to improve 

the effectiveness and efficiency of SIM manufacturing 

procedures. This application functions as a licensed 

driver database and also as an electronic SIM scan tool 

that can be used by officers. This version can be installed 

on police personal computers and mobile phone 

inspectors.  

While the second version of EDL is intended for 

the general public in the form of mobile-based 

applications. The second version has features for online 

SIM registration, Electronic SIM, QR Code Electronic 

SIM and information services about Electronic SIM. The 

ease of using this second version of EDL is that the public 

does not need to queue to register for a Driving License 

(SIM) at the local police, can be reached throughout 

Indonesia because mobile-based applications, systemized 

theory and practice test schedules, can replace physical 

driving licenses when checking by the police because it 

is equipped with a QR Code that can be scanned using the 

first version of EDL. 

 

Figure 1. Mechanism of Electronic Driving License 

(EDL) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: authors 

  



The 2nd International Conference on Informatics for Development 2018 
 
 

ISBN 978-602-53524-0-9 
C2 - 48 

Time management is an action or process of 

planning and implementing conscious monitoring of a 

certain amount of time used for special activities, 

especially to increase effectiveness, efficiency, and 

productivity [10,11,12]. The feasibility of the EDL system is 

assessed from several indicators, one of which is time 

efficiency. The results of the observations obtained 

obtained information that in making a SIM can save 28 

minutes of time every one applicant. The EDL system can 

reduce the queue time in making SIM. This shows an 

effort to improve government performance in serving the 

community.  

The application of the EDL system by the police 

requires the calculation of costs such as the cost of 

making applications and application maintenance costs. 

EDL is assumed to have a 5-year economic life without 

any influencing external factors. Application creation 

consists of the cost of hiring programmers to create EDL 

applications and installing EDL applications on Play 

Store and App Store for IDR 50,000,000. While 

maintenance is needed by an information and technology 

expert to update EDL applications in order to overcome 

bugs that may occur when using the application and 

update the application's defense system against virus 

attacks or attacks from outside hackers. Rent an 

information and technology expert of Rp. 10,000,000.00. 

Plus a precautionary fee of Rp. 25,000,000.00. 

Precautionary costs only exist in the first year due to 

system adjustments. So the total cost required is IDR 

85,000,000.00. 

 

 

IV. CONCLUSIONS AND 

RECOMMENDATIONS 

 

Based on the results of this study, it can be concluded 

that the procedure for making a Driving License (SIM) 

that currently occurs is still not effective and efficient. So 

that EDL (Electronic Driving License) is proposed as a 

solution to the problems that occur in the system of 

making a Driving License (SIM) while increasing 

effectiveness and efficiency. EDL is an application 

innovation designed to facilitate community service in 

making Electronic SIM. This system can run if there is 

support by the government and further application 

development. Government support is in the form of 

government policy on laws that urge people to have an 

Electronic SIM. With this EDL, it is expected to reduce 

the acts of Corruption, Collusion and Nepotism (KKN) 

and improve the government's performance in service to 

the community so as to save state expenditure. 
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Abstract— The purpose of this study is to develop a legged Fire 

Extinguisher Robot that is able to detect fire and extinguish it. This 

robot is controlled by Arduino meda which has been given an 

algorithm so that it can automatically perform its function / The 

mechanical component of this robot includes 5 paralax ping distance 

sensors as navigator, TPA81 as a fire detector, 18 servo as a drive, and 

a water fire extinguisher to extinguish the fire. The robot will 

automatically activate after the sound activation is turned on. The robot 

will move through the room by searching the wall. The robot is 

equipped with 3 sets of line detectors to distinguish rooms and roads, 

homes, and candle flame areas. The test results show that the robot can 

detect the presence of hotspots in each room. The robot can also find 

hotspots in a particular room and extinguish it. The time needed to find 

and extinguish the fire from start to return to home is 3 minutes. 

    

  Keywords : Arduino, Robot, Sensor, Fire Fighting  

I.  INTRODUCTION  

The discovery of robots is very helpful for humans in doing 
work that requires high accuracy, requires large power, 
repetitive and dirty work, and high-risk or dangerous jobs. One 
of the high-risk human jobs that can be carried out by robots is 
the fire department. Fire fighting work requires a quick reaction 
because the fire problem can be reduced if the source of the fire 
can be found and extinguished in a short time. 

Actually this dangerous work can be replaced by a robot. 
This type of work requires a quick reaction because a fire can be 
avoided if a fire can be extinguished before spreading. Fire 
problems can be minimized if a fire source can be found and 
turned off in a short time. 

In Indonesia alone, there are competitions that compete with 
fire fighting robots. Since the Indonesian Fire Extinguisher 
Robot Contest (KRPAI) was first held in 2004 under the name 
of the Indonesian Smart Robot Contest (KRCI) until 2017, there 
have been many significant developments both in terms of 
technological mastery among student participants and on the 
achievements of international achievements. at Trinity College 

International Robot Contest (TCIRC), formerly Trinity College 
Fire Fighting Home Robot Contest (TCFFHRC) in Hartford, 
Connecticut, United States. 

The firefight robot needed to meet the requirements and rules 
as outlined by the 2016 Trinity College Fire Fighting Robot 
Competition Rulebook [1]. The robot had be fullyautonomous 
and could not receive outside changes during a trial. The robot 
could touch wallsduring normal movement, but could not 
“crash” into walls at high speed. The robot was required to fit 
into a bounding box 31cm x 31cm x 27cm. The only exemption 
to the bounding box was the optional use of an extendable arm 
for level 3. The robot had to include a momentary start button 
with a green background. This had to be the only start button. 
The microphone had to be placed on the top of the robot. It had 
to have a blue background with the words MIC on 
thebackground. An LED was required on top of the robot to 
indicate when the robot sees the flame.A kill switch had to be 
included on the top of the robot to kill power to the sensors, 
motors, and and logic. The robot had to have an obvious handle 
for the judges to use in putting the robot in the arena. The rules 
changed significantly in comparison to the 2015 rules. The 
competition had three levels within each division. The only way 
to compete in levels two and three was to complete the level 
before it. For the first level, the robot needed to start the 
competition when a fire alarm buzzer sounds. The robot then 
autonomously navigated through a course as outlined in the rules 
to find a candle. When the candle was found, the robot used a 
versa valve controlled CO2 canister to extinguish the candle. 
After extinguishing the candle, the robot navigated back to its 
starting position. The robot earned points for completing each 
requirement and for how quickly the robot is able to complete 
the course. The course had to be completed in under three 
minutes. Figure 1 shows the basic layout and dimensions of the 
arena. There are 4 rooms connected together by hallways. 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C2 - 50 

 

 

Figure 1. Basic Track  

Level two had the same requirements as level one, but added 
the complexity of rugs and wall decorations as well as a dog 
obstacle and furniture. Level two also added a level of 
complexity with four possible course layouts that were chosen 
at random when the robot was turned over to the judges for a 
run. Level two had to be completed in under four minutes. 
Figures 2, 3, 4, and 5 show the different layouts possible for the 
level 2 arenas. The differences between these arenas were the 
entrances to rooms 1 and 4 are varied either separately or 
together. 

 

Requirements for this project included:  

1. Produce a fully autonomous robot  

2. Meet all size requirements  

3. Include handle for easy transportation to arena  

4. Include start button, Mic, “Fire Found” LED, and kill 
switch  

5. Be competitive at the first and second levels and attempt 
the second level 

From this background, the researchers are interested in 
design of robot fire extinguishing fire extinguishers using 
technology of navigation wall follower with arduino mega, ping 
paralax, and tpa81 distance sensors 

II. METHOD 

A. Algorithm for Entering The Room 

When the robot enters the room, the line detection sensor will 

live as a warning if the robot has entered the room. After that it 

will proceed to the fire detection algorithm in the room. The 

line detection system image can be seen as follows, figure 6. 

(image line detection system)

  
 

Figure 6. Robot Entering Room 

B. Fire Detection 

After the robot receives a warning from the line sensor that the 

robot has entered the room, the robot will stop. When the robot 

stops, continue with the search for fire using TPA81. The purple 

area of the Figure is a fire sensor detection area. If a full fire 

search has been carried out in the room, the robot will continue 

to search in another room. 

 

Figure 7. Robot Looking For Fire 

C. Entering Home 

The robot enters or is on the home marked by the three line 

sensors in the on . 

 

Figure 8. Robot Entering Home 
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D. Flowcart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Flowcart 

E. Mechanical Design 

The following are some robot sketches that can be seen from 

several points of view. 

.  

Figure 10. Overall View Of Robot  

 

For Ultrasonic sensor layout (SRF04) as a labyrinth 

lane reader system can be seen as follows.

 

                     Front 

 

 

 

 

Side 

III. RESULT AND DISCUSSION 

A. Device 

• Robot Drive System 

The SFR_Reborn robot uses 18 Dynamixel AX-12A servo 
motors, this servo motor has a maximum torque of 15 Kg. 
Here is the Dynamixel AX-12A servo motor Figure. 

 

Figure 11. Motor Servo Dynamixel AX-12A 

• Microcontroller Arduino Mega 

Arduino Mega 2560 is an Arduino-based 
microcontroller development board using ATmega2560 
chip. This board has a lot of I / O pins, some 54 digital I / O 
pins (15 pins of which are PWM), 16 pin analog input, 4 pin 
UART (serial port hardware). The Arduino Mega 2560 is 
equipped with a 16 Mhz oscillator, a USB port, DC power 
jack, ICSP header, and reset button. This board is very 
complete, already has everything needed for a 
microcontroller. With a fairly simple usage, by connecting 
power from USB to computer or through AC / DC adapter to 
DC jack. 

NO 
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Get 3.4 

KHz Sounf 

Wall Follower 

Activated 

Fire Extinguisher 

Activated till Fire 

Doesn’t Detected  

Stop 

Fire 

Detection 

Detected? 
NO 



The 2nd International Conference on Informatics for Development 2018 
 

ISBN 978-602-53524-0-9 

C2 - 52 

 

 
Figure 12. Microcontroller Arduino Mega 

• Fire Extinguishing System 

The fire extinguishing system on the robot uses an 

extinguisher with a 12V DC motor. The following is a 

Figure of the robot fire fighting system.

 

Figure 13. Fire Extinguishing System 

• White Line Detection 

The Working Principle of the Proximity Sensor (Photodioda) 

is that the sensor will receive more light when the obstacle 

approaches the white color. If the line is bright or white, the 

LED signal can be reflected. Photodiode becomes active so the 

output has a low voltage (close to 0 Volts). Instead the output 

becomes high (close to 5 V). The circuit image of the detector 

line can be seen as follows. 

 
Figure 14. White Line Detection 

 

• Distance Detection 

Detect objects in front by capturing reflections from the 

transmitted signal, similar to bats, radar.The working 

principle of Devantech SRF04 is as follows: The controller 

sends a start signal, Devantech SRF04 emits a short burst 

signal, Devantech SRF04 sends an echo pulse, the 

Controller measures the echo pulse width of Devantech 

SRF04. The Ultrasound System Figure for wall followers 

can be seen as follows.  

 
 

Figure 15. Sensor Ultrasonic SRF04 

• Fire Detection 

The heat sensor that we use to detect the presence of 

hotspots, TP81. The interface that we use in accessing the 

TPA81 sensor is using I2C communication. On this 

sensor, there are 8 pixels of data generated. Besides being 

able to detect temperature, this sensor also has a channel 

that can be used to drive servo. The physical figure of the 

TPA81 sensor can be seen as follows. 

 
Figure 16. Sensor TPA81 

B. Result 

The experimental results are stated in the following table 

Start 

Room 

Fire  

Room 

Time 

1 2 00:30 

1 3 01:10 

1 4 02:30 

2 3 00:45 

2 4 01:58 

3 1 02:10 

3 2 02:58 

4 1 00:38 

4 3 03:00 

4 2 02:03 

 

 

IV. CONCLUSION 

The robot was able to meet all project requirements. The 

robot was able to autonomously navigate through level 1 and all 

layouts of level 2. The robot was able to identify a fire using the 

TPA81, and was also able to navigate to the rrom using 

wallfollowers technique.. The robotwas able to start at 3.8 kHz 

and not at ambient noise. The robot also met all 

rulebookrequirements for size and labeling. The robot was very 

reliable in its operation, being able to find and extinguish 

candles on seventy percent of runs. 
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Abstract—This paper aims to provide an overview of the 

development of an online consulting service model using an expert 

system with position detection. A service center is provided as a 

central provider of knowledge bases for service applications. 

Knowledge base is represented in the form of a database. Service 

applications include development applications, web and Android-

based consulting applications, and position monitoring 

applications. Cases used are infectious diseases with examples of 

dengue fever. Position detection is done when the results of the 

consultation indicate that the user has the potential to experience 

an infectious disease. Position data will be read by the consultation 

application via GPS. The test results show that the system is able 

to differentiate the results of the consultation decision to detect the 

position when the user is potentially infected with the disease. The 

results of the detection of this position can be used for monitoring. 

Keywords-Expert System; Android; Positioning; GPS;  

I.  INTRODUCTION  

There are many problems related to the needs of the public 
or the community who need support for solutions. These 
solutions may be immediately needed because they can cause a 
risk to someone or their environment. As in the health sector, 
victims often fall due to delays in actions and handling due to 
the ignorance of the community of dangerous diseases. Even in 
infectious diseases need to be a concern and alert for the 
community and those who have an interest in handling health in 
an environment. 

One approach that can be done is to provide online 
consulting services that can utilize web media or mobile devices 
(smartphones). This approach can be done using an expert 
system so that the community can conduct interactive 
consultations on knowledge-based systems. The existence of a 
variety of services that provide benefits is to provide 
opportunities for more affordable services to those in need 
through communication media. On the other hand, the ability of 
a mobile device (smartphone) equipped with a GPS system that 
can be detected. This will provide benefits when there are 
indications of an infectious disease that can be detected 
immediately so that the community or parties interested in the 
environment can take the necessary actions or anticipations. 
Under these conditions, a mobile consultation service on the 
smartphone and its position detection system is needed to 

identify the location of potential infectious diseases such as 
dengue hemorrhagic fever. 

This paper aims to provide an overview of the development 
of an online consultation system using an expert system. The 
consultation system is implemented using a smartphone that 
allows its position to be detected to be further developed for the 
monitor system.  

II. RELATED WORK 

Efforts to develop services in the field of health utilizing 

mobile devices have become a worldwide concern [1]. In 

developing countries, these services are very helpful in efforts 

to improve health [2] [3]. Various services have been developed 

using this device for various purposes, such as measurement, 

diagnostics, treatment/prevention (Surveillance system), and 

global services [4]. 

In Surveillance system services, mHealth can provide reports 

that are fast compared traditionally [5], so it will be very helpful 

in taking action. In [6], Surveillance systems used email to 

collect data on the incidence of diseases. While in [7], proposed 

a Surveillance system that utilizes information from mobile 

devices. But the last two studies have not combined with a 

consultation system. This research is a continuation of previous 

research [8] [9], which will combine a consultation system with 

potential detection positions for use in surveillance systems. 

III. PROPOSED SYSTEM 

The system developed is a service based on an expert system 

for online consulting using web and smartphone interfaces. A 

server as a service center contains a database and several 

services applications (Figure 1). The parts of the system are 

described as follows: 

a. The database functions as a knowledge base repository and a 

container for the user (patient) profile. 

b. Application Development is a service application for 

Knowledge engineers to build and manage knowledge base. 

c. Web-based Consultation Application is an application for 

consulting services for users using web interface. 

d. The Android-based Consultation application is an application 

consulting services for users who use Android application 

interface. 
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e. Position Monitoring System is an application to monitor 
indicated users who have the potential to experience infectious 
diseases.  

In this study, the decision tree approach is used to represent 
the expert system knowledge base. The concept of a decision 
tree is in the form of a search process from the initial 

identification point (root) to the branches (decision nodes) and 
ends when reaching a conclusion (leaf node) [10]. 

Furthermore, at the level of implementation, a form of 
knowledge base repository model is needed to be accessed by 
the application. In this case, it is stated in the form of a database 
whose design is shown in Figure 2. The design of the knowledge 
base repository database consists of several tables. 

 
Figure 1. Architecture of Online Consulting Services with Monitoring Position System 

 
Figure 2. The Knowledge Base Repository Model 
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The Domain Category table is to represent dynamically 
multilevel organizations that cover a broad to the specific 
problem domain. Case Table to describe a scope of problems. 
Symptom table to describe symptoms and questions for 
symptom identification. Diagnosis table to describe conclusions 
and recommendations. The rule table is used to represent 
decision trees in a scope of cases (problems). 

The operating system of the consultation system is presented 
in Figure 3 which presents the flow of the consultation process. 
Users who will consult must fill in the identity data first which 
includes Name, Population Registration Number (NIK), Gender, 
Age, and Address. Furthermore, the consultation process was 
carried out using the Question and Answer method. The system 
will provide questions regarding the identification of disease 
symptoms that must be answered. This process will take place 
with a number of questions depending on what is available in 
Knowledge Base. After the identification process has been 
carried out, the system will conduct inference to determine the 
type of disease based on the user's answer data. The results of 
this inference are conclusions and recommendations to users. 
The results of this conclusion are also used to make decisions 
regarding position detection. If the conclusions show the 
potential for infectious diseases, the system will detect the user's 
position to be sent to the server that will be used for monitoring. 

IV. EXPERIMENT AND DISCUSSION 

The experiment is conducted using a prototype system. The 
knowledge base is implemented using MYSQL Server, the web 
application developed using PHP programming and Android 
App developed using Android Studio. The purpose of this 
experiment is to determine the operation of a position detection 
system from the results of the consultation decision. 

Experiments are carried out with a sample consultation using 
an Android smartphone that indicates an infectious disease. The 
chosen case is Dengue Hemorrhagic Fever, which is an 
infectious disease that is most often found in developing 
countries. This case representation is referenced from [11], 
which is represented in the decision tree referring to [10]. 

After filling the user profile, the consulting process will be 
work. Android-based consulting services will run the process. of 
symptom identification step by step until reach a conclusion. The 
identification process works through the generation of the 
identification page (Figure 4a) which contains questions related 
to the symptoms that may arise. Users are asked to answer the 
question according to the choice of answers available and 
continue the process by pressing the advanced link. After the 
identification stage has been directed to a conclusion, the 
conclusion page will be raised. Conclusion page (Figure 4b) 
contains the results of diagnosis and suggestions needed by the 
user. By using a black box test, this experiment was conducted 
for two types of consultation results, namely potentially 
infectious or not. If the user has an infectious disease the position 
detection system should send the position data, whereas if not 
then there is no position data received. The test results are 
presented in Table 1. 

  
Figure 3. Flow Chart of Consulting Process 
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TABLE 1. RESULTS OF DETECTION POSITION 

Location Test Consultation 

Results 

Position Data 

(Latitude, Longitude) 

Campus II 

Widyagama 

University 

potentially 

infectious 

(-7.936921700000001, 

112.63340810000001) 

not identified (- ,- ) 

 Based on the test results (Table 1), it can be seen that the 
system has been able to detect positions based on the results of 
the consultation decision. The first result shows the value of 
Latitude and Longitude when the conclusion shows the potential 
for infection. The second result shows that the system does not 
detect positions when the results of conclusions do not identify 

 
(a)    (b) 

Figure 4 Example of Consulting Application (a) identification page (b) Conclusion page 

 

 
Figure 5. Example of Position Monitoring Display 
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the results of infection. This states that the system has been able 
to distinguish the two conditions. 

Furthermore, the position detection results will be sent to the 
server to be stored. This result can be used for position 
monitoring by interested institutions such as the Public Health 
Office. Example Display of the monitor is presented in Figure 5. 
Thus, this system is a potential for surveillance systems by 
knowing the potential locations of infectious disease sources. 

V. CONCLUSION 

This study has developed an online consultation system 
using a smartphone equipped with a position detection system. 
Position detection system utilizes the presence of GPS on a 
smartphone. The system developed has been able to distinguish 
the results of the conclusions of the consultation that will detect 
the position when showing the potential for an infectious 
disease. Thus, this service has the potential to be further 
developed for surveillance systems. 
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Abstract— The software testing process is very important to avoid 

errors when the device is used by the user. Software testing is also 

an important component of software quality assurance (SQA), and 

a number of software organizations spend up to 40% of their 

resources for testing. Some software that has not gone through a 

testing process that is in accordance with the standard so that it 

does not have a testing document that results in the system still 

untested but has been used. In this paper, basis path testing is 

implemented to a software that never been tested before to 

evaluate the risk of the software towards errors and failure. From 

three functionalities that tested, one of them has cyclometic 

complexity value > 10 that means it has medium risk. 

Keywords-whitebox, basis path, errors, failure, software, testing 

I.  INTRODUCTION  

Software testing is an activity carried out to evaluate the 
quality of software that will be the basis for improvement if 
errors are found [1]. The purpose of systematic and gradual 
testing is to detect various errors with minimum time and also 
with a lot less effort. Software testing is also an important 
component of software quality assurance (SQA), and a number 
of software organizations spend up to 40% of their resources for 
testing [2]. 

The software testing process is very important to avoid errors 
when the device is used by the user. The results of a survey that 
was conducted, it was found that on average, 24% of the project 
development budget was allocated for testing. In relation to time 
resources, an average of 27% of the project implementation time 
is done for the schedule for testing [3]. 

In this paper, testing was carried out on a software in the 
form of an information system for new student admissions that 
used at Institut Teknologi Telkom Purwokerto. That is because 
of the software has never been tested but has been used. Also the 
testing is conducted to identify the risk of the software against 
errors and failures. The rest of this paper is organized as follows. 
Section 2 contains literature review about software testing and 
basis path testing. Section 3 explains the steps of the research 
that produced this paper. The experiment result and discussion 
are described in the next section, and the last section presents the 
conclusion.  

II. THEORY 

A. Software Testing 

Detailed software testing or software testing is a formal 
process carried out by a special testing team on a software unit, 
several integrated software units or the entire package of 
software run a software program and check for errors. Tests are 
carried out based on the agreed testing procedures and test cases 
[3]. The main purpose of software testing is to ensure that the 
software being tested is ready for use. 

To get good software testing results, it is necessary to plan 
testing steps or strategies in their implementation. There are 4 
software testing strategies, namely unit testing, integration 
testing, system testing and acceptance testing. Unit testing is a 
test performed at the lowest level that tests a module or software 
component. The unit is the smallest module, the series of 
smallest lines of code that can be tested. Integration testing is 
testing when two or more units are combined into a larger 
structure and then tested, usually this test is carried out at the 
interface between components. While system testing tests the 
end-to-end quality of the entire system, it is often based on 
functional specifications and system requirements. Acceptance 
testing is a test that is performed when a complete system or 
software has been submitted to the user. Users will carry out 
several scenarios and claim to receive or request repairs from the 
complete software [2]. 

B. Basis Path Testing 

Whitebox testing is an important software testing technique 
based on internal work analysis and software structure and can 
reveal implementation errors. The advantage of white box 
testing is it reveals errors in hidden code, side effects and can 
help in removing excess code lines [4]. Whitebox testing details 
and the internal structure of the system is made clear so that it 
requires input in the form of program code from the application 
to be tested. 

Basis Path Testing is one of the techniques from whitebox 
testing that was first proposed by Tom McCabe and allows test 
designers to produce a measure of the logical complexity of 
procedural design which is then used as an approach to describe 

The Ministry of Research, Technology, & Higher Education  (sponsors). 
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the basic set of execution paths of the program. Steps of basis 
path testing can be described as follows [4]. 

 
Step 1. Change the line of code for each functionality into 
control flow graph (CFG) notation 

 
Step 2. Calculate the Cyclometic Complexity of the CFG that 
has been created and determine a set of linear independent paths 
from the program 

 
Step 3. Use the results of the second step as the test case 

 
Step 4. Create graph matrices 

 

III. RESEARCH METHODOLOGY 

This this research was carried out through several stages as 
follows.  

A. Literature Study 

Before the testing is implemented, some literatures about 
software testing especially basis path testing testing are studied 
so that the research is conducted well directed. 

B. Collecting Software Requirement and Source Code 

In this step, the information about software requirement and 
specification is collected by meeting and discussion with 
software developer.  

C. Basis Path Testing Implementation 

Based on literature study on step A that was explained in 

section before that basis path testing has four steps as follows.  

  

a) Change the line of code for each functionality into 

control flow graph (CFG) notation. 

CFG is a directed graph consisting of nodes and streams. Node 

(N) is expressed with a circle labeled (number) representing one 

or more statements, outcome conditions or program procedures. 

The control flow is represented by the direction of the arrow 

which can also be called edge (E) which represents the flow of 

the flow program. In CFG there is a predicate node (P), which 

is a node containing conditions and region (R) that is an area 

directed by nodes and edges [5] [6] while CFG forms based on 

the program can be seen in Figure 1. 

 

 
Figure 1. Forms of CFG 

 

 
b) Calculate the Cyclometic Complexity of the CFG that has 

been created and determine a set of linear independent 
paths from the program 

The next stage after CFG is the calculation of cyclometic 
complexity, a software metric that provides a quantitative 
measure of the fourth logical complexity. On the basis of path 
testing, the cyclometic complexity defines the number of 
independent pathways in the basic series of programs and 
provides an upper limit for the number of tests needed to 
guarantee the coverage of all program statements [4]. 
Cyclometic Complexity will be described in the form of 
flowgraph with the calculation of complexity as follows [4]. 
Determining the cyclometic complexity (V (G)) is carried out 
with the following formulas (1) and (2). 

 
𝑉(𝐺) = ∑ 𝐸 − ∑ 𝑁 + 2 ………(1) 

 
𝑉 (𝐺) = ∑ 𝑃 + 1……………….(2) 

 
Where E is the number of edges, N is the number of nodes and 
P is the number of predicate nodes. 
 

c) Use the results of the second step as the test case 
All of the path created in first step and second step then used to 
create test case. On this paper, the result of this step is not 
presented 
. 

d) Create graph matrices 

Graph matrix is a two-dimensional matrix that has columns and 

rows equal to the number of nodes in CFG. To distinguish each 

other each node is represented by several numbers. Each box is 

provided with several link weights (0-not connected, 1-if there 

is a connection) [4]. Examples of making it can be seen in 

Figure 2, Table 1 and Table 2. 

 
Figure 2. CFG Example 

 

TABLE I.  GRAPH MATRIX 

Node 1 2 3 4 

1  a   

2   b,c d 

3     

4   e  

 

TABLE II.  CONNECTION MATRIX 

Node 1 2 3 4 Connections 
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1  1   1-1 = 0 

2   1,1 1 3-1 = 2 

3     0 

4   1  1-1 = 0 

 

The column “Connections” in Table II is calculated by 

subtracting the weight of the link with the number 1 which can 

then be calculated by cyclometic complexity by summing 

connections from all rows. 

IV. RESULT AND DISCUSSION 

A. Software Requirement 

Testing can be conducted well if the requirements and 

functional specifications of the software to be tested are known. 

Figure 3 is a use case diagram of the PMB module on D’ions 

for PMB_Participants actors. 

 

 
Figure 3. Use Case Diagram for PMB_Participants Actor 

 

B. Source Code 

In addition to the requirements described in the use case 

diagram, whitebox testing also requires a program code that is 

related to the functionalities that can be done by 

PMB_Participants. Program codes obtained from software 

developers can be seen in Table III. 

TABLE III.  SOUR CODE LIST 

Directory Source Code File 

module/pmb pmb.exam.dashboard.php 

pmb.participant.payment.status.php 

pmb.participant.documents.php 

pmb.participant.personal.data.php 

pmb.document.checklist.print.php 

libraries db.class.master.php 

db.class.pmb.payment.php 

Directory Source Code File 

db.class.pmb.php 

libraries/ajax ajax.datatables.php 

ajax.pmb.payment.php 

ajax.pmb.php 

 

C. Basis Path Testing Result 

Testing whitebox using base path testing is done on the 

functionality of “View CBT Dashboard”, “View Payment 

Status” and “Print Registration”. Each will be tested according 

to the stages in the Basis Path Testing method.  

a) Use Case “View CBT Dashboard” 

Figure 4 is control flow graph (CFG) of view CBT Dashboard 

functional.  

 

 
Figure 4. CFG “View CBT Dashboard”  

From the CFG above, it is obtained  the number of Nodes is 41, 

the number of Edge is 51 and the number of Predicate Node is 

11. So from Formula (1) or (2) if calculated then, 

𝑉(𝐺) = 51 − 41 + 2 = 12, or   

𝑉 (𝐺) = 11 + 1 = 12 

After that, graph matrix and connection matrix are created and 

get the result of V(G) is 11 as follows.  
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Figure 5. Connection Matrix “View CBT Dashboard”  

 

b) Use Case “View Payment Status” 

Figure 6 is control flow graph (CFG) of view View Payment 

Status functional.  

 
Figure 6. CFG “View Payment Status”  

From the CFG above, it is obtained  the number of Nodes is 27, 

the number of Edge is 33 and the number of Predicate Node is 

7. So from Formula (1) or (2) if calculated then, 

𝑉(𝐺) = 33 − 27 + 2 = 8, or   

𝑉 (𝐺) = 7 + 1 = 8 

After that, graph matrix and connection matrix are created and 

get the result of V(G) is 7 as follows.  

 
Figure 7. Connection Matrix “View Payment Status”  

 

c) Use Case “Print Registration” 

Figure 8 is control flow graph (CFG) of Print Registration. 

 

 
Figure 8. CFG “Print Registration”  

From the CFG above, it is obtained  the number of Nodes is 23, 

the number of Edge is 28 and the number of Predicate Node is 

6. So from Formula (1) or (2) if calculated then, 

𝑉(𝐺) = 28 − 23 + 2 = 7, or   

𝑉 (𝐺) = 6 + 1 = 7 

After that, graph matrix and connection matrix are created and 

get the result of V(G) is 6 as follows.  
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Figure 9. Connection Matrix “Print Registration”  

 

Some facts show that if a program with a cyclometic complexity 

greater than 10, the program has a higher probability of errors 

and defects. The Software Engineering Institute classifies risk 

evaluation according to the cyclometic complexity value as 

presented in the Table IV [7].  

TABLE IV.  SOFTWARE RISK EVALUATION 

Cyclometic Complexity Risk Evaluation 

1-10 Free from Risk 

11-20 Software has medium risk 

21-50 Software has high risk 

>51 Software has very high risk 

 

So, based on the table above, one functionality in admission 

module has medium risk toward errors and failure, that is “View 

CBT Dashboard”.  

 

V. CONCLUSION 

There is an anomaly on the results of the cyclomatic 
complexity calculation on white box testing. That is one point 
difference using formula (1) or (2) by calculating the results of 
the graph matrix. 

In the test "View CBT Dashboard" obtained the fact that V 
(G)> 10 means that the program code is at medium risk and can 
still be separated into several program code units. 
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Abstract— IdREN is Indonesian NREN (National Research and 

Education Network) was built as a platform to do data exchange 

on research and education between education Institution 

according to its main purpose at the beginning.  It needs right 

topology scheme to optimize the network usage according to its 

function. There have been 5 Universities (UGM, UI, ITB, ITS and 

UB) in the main network as Border Gateway for other Universities 

by using full mesh based on their iBGP. By considering the 

development of IdREN, this research conduct analysis on the using 

of BGP Confederation as its iBGP topology scheme. The number 

Sub AS being main discussion to show its impact when it is applied 

in reality. 

Keywords -- IdREN, NREN, iBGP, iBGP Full Mesh, BGP 

Confederation, QoS. 

 

I. INTRODUCTION 

 

In the data communication through internet network, routing 

is the most vital thing to be managed in increasing its network 

performance. Routing and routing dynamic are compulsory to 

gain fast updating address between routing wares. 

Indonesia Research and Education Network (IdREN) runs its 

function to connect academician from various Institution and 

Universities on Border Gateway Protocol (BGP) protocol in 

make them run normally. On its implementation, IdREN applies 

the standard BGP topology scheme, Internal BGP (iBGP) and 

External BGP (eBGP) by using full mesh method on its iBGP. 

Internal BGP (iBGP) is wellknown in having three methods : 

Full Mesh, Route Reflector and BGP Confederation. All of 

them have their own plus and minus. 

BGP Confederation was formed to break iBGP into several 

Sub Autonomous System (AS) to integrated work inside the 

system of iBGP. So far, the choosing way and grouping scheme 

of router into part of a Sub AS always been ignored. This 

condition lead this research be done to test how big the effect of 

those groupings into Sub AS BGP Confederation to the 

increasing of Quality of Service (QoS) in a network is. 

A. IdREN 

IdREN is the development of Indonesia Higher Education 
Network (INHERENT) which has been operated since 
September 2015[1]. Today, it connects 55 Higher Educations 
and 32 others on the queue of physical connection[2]. 

At the founding age of IdREN by using AS Number 
AS18007 as its prior one, INHERENT, but then in 2016 it 
changed to use AS64302 [3].and consist of 5 node border 
gateway on each University such as in UI, UGM, ITB, ITS and 
UB, also node border on Internet Provider , that is Telkom [4]. 

 
Figure 1, IdREN Gates and Nodes [5] 

As part of Research and Education Network (REN) global 
network, IdREN is connected to global REN through TEIN4 
(AS24490) with 1 Gbps bandwidth, where national gate is in 
ITB IdREN [4], [6]. 

IdREN plan development forward will apply multihomed 
system, It will has several providers to participate in serving 
IdREN members[7]. By this development, the spread of 
bandwith and topology scheme of IdREN will be important one 
to discuss further. 

IdREN nowadays is getting widely spread and mostly related 
to the research implementation on networks such as  Network 
test Bed / SDN; Weather prediction Model / Disaster mitigation 
(Flood and fire); Telemedicine (TEMDEC); E-learning; Lapak 
IdREN; e-Village; RIPE Atlas; and Cloud and ID Federation [4]. 
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Figure 2, IdREN Link to Global REN [4] 

B.  BGP Confederation 

By considering IdREN in the future which the long queue 
among Universities and geographical location in Indonesia, the 
form of  iBGP topology and IdREN node border location take 
them important issues. 

Research on IdREN topology is also important to decide any 
University joining its best suit in a such of provider. 

 

Figure 3, The Last iBGP IdREN Topology (Full Mesh)[7] 

Design of Full Mesh Routing used in iBGP topology has 
lackness when it is used in a big scale where the configuration 
been complex and it makes difficulty for administrator to setting 
it on every changing made[8]. 

Beside Full Mesh, the other method to reduce this iBGP 
routing complexity are Route Reflector and BGP 
Confederation[9], [10]. 

This research focus on BGP Confederation method as a 
solution to test it by using some scnearios on knowing the effect 
of BGP Confederation topology design inside internal BGP. 

C. IPv6 

IdREN network in migration transition period from Internet 
Protocol version 4 (IPv4) to IPv6 so on its implementation there 
are some parts of AS, represents the Institution, still use IPv4 
format while the others use IPv6 or dualstack IPv4/IPv6[3]. 

IdREN advertised the prefix IPv4 103.78.232.0/22 and 
prefix IPv6 2001:df6:5a00::/48 then shaped into peer as seen in 
Chart 1 and chart 2 [3]. 

 

Chart 1, IPv4 Peers Composition of IdREN[3] 

 

Chart 2, IPv6 Peers Composition of IdREN [3]. 

As part of global adaptation in the future, 
Institution/University in IdREN need to adjust to the previous 
Institution members in preparing migration process to IPv6. 

 

II. RELATED RESEARCH 

There are some researchs related to BGP and IdREN. M. 
Hafiz Ramadhan (2015) which discussed the using of Weight 
BGP on prior IdREN, the INHERENT[11]. There was also a 
research by Fikry Ardian (2016) discussed the BGP attribute 
engineering on IdREN topology[7]. 

Furthermore, the research on the effect of network model has 
been done by Lady Silk with Suhardi with topic on Open 
Shortest Path First (OSPF) protocol, tested by Ping application 
and File Transfer Protocol (FTP) [12]. Beside that, Nugraha also 
developed research to answer some questions related to 
simulation scenario on iBGP Confederation but they used 
Transmission Control Protocol (TCP) data and Mikrotic testing 
ware in term of IPv4 protocol [13]. 

 

III. TESTING SCENARIO 

On this paper, there are several topologies with BGP 
Confederation methods on iBGP IdREN. 
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Testing was conducted by using Graphical Network 
Simulator 3 (GNS3) on 3 scenarios to test its topology scheme 
performance. The traffic was applied to tested topology by using 
Iperf3 run on the VM Ubuntu Operation System. 

All of the router whether internal or external BGP are then 
configured by protocol IPv6 so that the scenario will reflect the 
next condition of IdREN. 

QoS from the-will-be-tested BGP Confederation scenario 
was measured based on 3 parameters i.e Delay, jitter and 
throughtput.  Each of them will produce a compared value 
between each scenario. 

Delay is the total time needed for a packet to travel from the 
origin (sender) to the destination (recipient). Delay from sender 
to receiver is basically composed of hardware latency, access 
delay, and transmission delay[14]. 

Jitter is a variety of package arrivals, this is caused by 
variations in queue length, in data processing time, and also in 
the time of reassembling packages at the end of the package 
trip[14]. 

Throughput is the rate of effective data transfer, measured in 
bps. Throughput is related to the available bandwidth on the 
network. Bandwidth provided is not all used by applications on 
the network. The amount of bandwidth used by the application 
is throughput[14]. 

Three tested scenarios were made according to real IdREN 
which had 6 Border Gateway iBGP. Scenario simulation was 
made by using Router Cisco c3640 to omit all of BGP attributes 
(optional) to gain the result mach with research aim in finding 
the best topology scheme. 

A. Case Scenario of 2 Sub AS 

On this scenario, iBGP of IdREN was divided into 2 Sub AS 
by each consisted of 3 node routers. 

 

Figure 4, iBGP Topology with 2 Sub AS 

Figure 4 showed iBGP of IdREN with AS64302 was divided 
into 2 Sub AS, Sub AS100 and Sub AS200. By 6 IdREN Border 
Router, the Combination was then obtained,  

 C()= (−) =  () 

but this paper only tested one combination (showed at Figure 
4) as test representative by 2 Sub AS. 

B. Case Scenario of 3 Sub AS 

On this scenario, iBGP IdREN was divided into 3 Sub AS 
such as AS100, AS200 and AS300. Each of them consisted of 2 
node router. Same like Scenario 2 Sub AS, this scenario 
produced some combinations. 

 C()= (−) =  () 

 

Figure 5, iBGP Topology with 3 Sub AS 

C. Case Scenario of 6 Sub AS 

On this scenario, iBGP of IdREN was divided into 6 Sub AS. 
Each of them had 1 node router. It looked like ring topology if 
we see it at glance. 

 

Figure 6, iBGP Topology with 6 Sub AS 

After finishing the mentioned network configurations, some 
further tests were conducted to obtain the best QoS between 
scenarios.  Those used load giver application, iperf3, which 
would produce artificial traffic from Client to Server based on 
input parameter.  

There were some parameters used on the tests, Testing Data 
Size : 100 Mbytes; Bandwidth Set = 100 Mbps, Kind of Data : 
UDP, and Testing Route : UB (Client) - ITB (Server). 

After testing, some data were then taken listed below: 
Throughput, Jitter,and Delay. 

All of those three scenarios took two routers outside the 
iBGP which had function as Client and Server during the testing 
process. The connection of Client and Server then shaped 
topology of BGP External into iBGP of IdREN.  The furthest 
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route from its hop between Client and Server was chosen to 
maximize test result. 

 

IV. TESTING AND RESULT 

Every scenario had 30 times of iteration, then being tested 
statistically on each testing parameter.  

Here is the Graphic of Delay Comparison of Every Sub AS: 

 

Figure 7, Graphic of Delay Comparison of Every Sub AS 

Here is the Graphic of Throughput Comparison of Every Sub 
AS: 

 

Figure 8, Graphic of Throughput of Every Sub AS 

 

 

 

 

 

 

 

 

 

Here is the Graphic of Jitter Comparison of Every Sub AS: 

 

Figure 9, Graphic of Jitter of Every Sub AS 

The test on data normality was conducted to see data 
homogeneity to be base of next statistical test as seen on Table I. 

 

TABLE I.  NORMALITY TEST OF EACH  IBGP SKENARIO 

 

A. Delay 

The  result of Delay measurement can be seen on Table II.  

TABLE II.  THE  RESULT OF DELAY MEASUREMENT (MEAN±SEM) 

Groups of  

Sub AS  

n 𝐦𝐞𝐚𝐧 ±SEM 

(Sec) 

p 

2 Sub  AS 30 11,68±0,08 0,001 

3 sub AS 30 23.97±𝟎,25  

6 Sub AS 30 16.86±0,38  

 
Based on data normality test by using Shapiro-Wilk test, it 

showed p>0.05 which showed the not-normal data there. By this, 
data transformation then be used to test again by using ln but the 
result of not-normal was still there so it took any statistical test 
of nonparametric, the Kruskal-Wallis test. It was followed by 
using post hoc Mann-Whitney. This showed 0.001 result meant 
that p value < 0.05 so it could be concluded that group of  2 Sub 
AS, 3 Sub AS and 6 Sub AS had significant difference 
statistically. On the other word, by seeing Delay measurement, 
iBGP Confederation topology by using 2 Sub AS scenario was 
the best result with 11.68±0,08 Sec of Delay value.   
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B. Throughput 

The  result of throughput measurement can be seen on Table 
III.  

TABLE III.  THE  RESULT OF THROUGHPUT MEASUREMENT (MEAN±SEM) 

Groups of 

Sub AS 

n Mean±SEM 

(Mbps) 

p 

2 Sub  AS 30 71,94±0,57 0,001 

3 sub AS 30 35,11±𝟎,36  

6 Sub AS 30 50,54± 1,22  

 
Based on Shapiro-Wilk data normality test, it showed p value 

> 0.05 so the data were identified not-normal so it took any data 
transformation on throughput test by using In but it was still not-
normal. Further, it was necessary to take any statistical test of 
nonparametric, the Kruskal-Wallis, continued by Mann-Whitney 
statistical test. It showed 0.001 p value<0.05 meant that there 
was significant difference on 2 Sub AS, 3 Sub AS and 6 Sub AS 
at throughput test. On the other word, by seeing throughput 
measurement, topology of iBGP Confederation with 2 Sub AS 
scenario gave the best result. It had 71,94±0,57 Mbps of 
throughput value.  

C. Jitter 

The  result of jitter measurement can be seen on Table IV.  

TABLE IV.  THE  RESULT OF JITTER MEASUREMENT (MEAN±SEM) 

Groups of 

Sub AS 

n 𝐌𝐞𝐚𝐧±SEM 

(ms) 

 p 

2 Sub  AS 30 102,53±5,51 0,001 

3 sub AS 30 191,07±𝟕, 𝟏𝟓  

6 Sub AS 30 147,95± 7,17  

 
Based on Shapiro-Wilk data normality test, it showed p value 

> 0.05. The Jitter test by using one way ANOVA, continued by 
post hoc multiple comparison, showed p value < 0,05 . It could 
be concluded that there was significant difference on 2 Sub AS, 
3 Sub AS and 6 Sub AS groups. On the other word, based on the 
jitter measurement, topology of iBGP Confederation with 2 Sub 
AS scenario gave the best result. It has 102.53±5,51 ms of Jitter 

value.  

V. CONCLUSION AND RECOMMENDATION 

According to applied test on several iBGP Confederation 
scenarios on IdREN network, there are some conclusions can be 
obtained as mentioned below: 

• The result shows that topology of BGP Confederation 
on IdREN network has significant value on Sub AS 
Scenario. This can be a consideration to optimize future 
IdREN in increasing its service quality to its users at the 
same time the increasing of throughput and the 
decreasing of Delay are exist.  

• This research paper can be an evaluation for stakeholder 
in deciding the node border location of iBGP by 
considering the necessity of additional ones and 
decision making of connection spots for upcoming 
joined institution / University.   

• The test with UDP Test limitation on this research paper 
could be used as reference for other researcher to test 
this network in other scenarios.  

• We recommend using the latest version of iperf to get 
maximum results in testing, or use other testing 
applications for testing variations. 
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Abstract— Port knocking is a technique for adding an additional 

layer of access control before accessing certain ports on a 

computer. Unfortunately in the standard port knocking protocol, 

the knock sequence can be eavesdropped by anyone, and 

retransmitted/replayed. The replay of knock sequence by an 

adversary will omit the access control provided by port knocking 

protocol. In this research, we implement OTP S/Key protocol, 

combined with Diffie Hellman Key Exchange (DHKE), to supply a 

knock sequence that changes every time it is used, thus preventing 

knock sequence retransmission or also known as replay attacks. 

By comparing the intercepted port sequence of the standard port 

knocking protocol and the proposed protocol, it is concluded that 

OTP S/Key and DHKE can prevent replay attacks in port 

knocking. 

Computer ports; Diffie Hellman Key Exchange; OTP S/Key; 

replay attack; port knocking 

I. INTRODUCTION  

Every device connected to a network will have one or more 
of its port open. The opened port/s are used to communicate with 
other devices within the same network or to the internet. 
Although useful, opened ports inherits several threats to the 
device [1]. With the advent of various port scanning 
applications, a cleverly constructed data packet can be sent to an 
open port and  render the device inoperable, because of the way 
it is interpreted by the software running on the device. Closing 
all ports is not a solution either [2], because it will diminish the 
intention of connecting it to a network. 

The solution is to implement an additional access control 
layer before someone can access the port. Such access control 
must have the ability to alter the condition of a port, from open 
to close, and vice-versa. Various technique are invented to 
achieve said control, and the technique that are the focus of this 
research is the port knocking technique. 

Initially, port knocking is implemented by configuring a 
firewall to drop all packets directed to the computer ports. If 
someone can authenticate itself to the firewall, then it will be 
granted an open port [3] [4]. The authentication takes place by 
accessing certain closed ports in a correct sequence, also known 
as “knocking”. The knock are detected by the firewall, if the 
ports and sequence are correct, then access is granted. This 
condition gives an extra layer of security for the port. It is never 
seen open to the public, but can still be accessed if necessary. 

Unfortunately, basic port knocking technique has a flaw. The 
ports accessed and sequence can be monitored by an adversary 
using a network monitoring application (e.g. Wireshark, 
Ethereal, tcpdump). If the ports and sequence are known, then 
the additional access control are useless, because anybody can 
repeat/replay the ports and sequence, hence defeating the 
purpose of the port knocking technique. Our contribution in this 
research is modifying the port knocking technique so it will be 
inherently secure against replay attack. 

The rest of this paper is structured as follows. Section two 
will discuss about previous research in the area of port knocking. 
Section three consists of the methodology used in conducting 
this research. Section four details the design and implementation 
of the modified port knocking technique. In section five we will 
compare the modified port knocking against the original port 
knock implementation. Lastly, in section six, we will conclude 
our research. 

II. RELATED WORKS 

A. Simple port knocking method: Against TCP replay attack 

and port scanning [5] 

In [5] research, the author proposes a modified port knocking 
technique by using the source port sequence as the authenticator, 
while the destination port remains unchanged. The series of 
knocks, with source port predefined, are delivered to an open 
port in the destination. The author further secures the port 
knocking technique by configuring the SSH to run on a custom 
port, rather than the usual port 22. It is argued that this 
implementation is faster to process than the original port knock 
and Fwknop+SPA [5]. 

The solution provided by [5] to prevent the TCP replay 
attack is by using the start and stop service after a successful port 
knock, not through the modification of the port knocking 
technique. 

B. SKnock: Port-Knocking for Masses [6] 

The focus for SKnock is scalability. The author proposes an 
implementation of port knocking with x509 certificates so it can 
be easily scaled for larger use. It argues the usage of a shared 
secret in the original port knocking technique hinders it from 
being adopted by the masses. SKnock is not without a drawback. 
Although it is proven to scalability, but compared with the other 
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port knocking technique, the payload and processing 
prerequisite overhead is high. 

C. Advanced port knocking authentication scheme with QRC 

using AES [7] 

Reference [7] research implements a complex source IP 
masquerading to deliver the knock ports.  It also incorporates off 
band delivery of PRNG sequence via SMS. Although the 
intended purpose are achieved, which is preventing replay 
attack, but to accomplish it, the author sacrifices performance 
(by using off band) and increasing the complexity of 
implementation. 

III. RESEARCH METHODOLOGY 

This research aims on securing port knocking from replay 
attack. Although solutions from our literature review argues of 
remediating the attack, but their approach often sacrifices 
performance. To obtain the desired level of security and 
performance, we design and implement a new solution. The 
proposed solution will be evaluated on the basis of replay attack 
vulnerability compared to original implementation of port 
knocking. The evaluation objective is to know whether the 
proposed solution is susceptible to replay attack or not. Another 
aspect besides replay attack vulnerability is the performance. We 
also compare the performance of the proposed solution to the 
original port knocking implementation. 

IV. DESIGN AND IMPLEMENTATION 

A. Design 

To differentiate the proposed solution from the three related 
port knocking technique, we define the use of OTP S/Key 
protocol and Diffie Hellman Key Exchange to simplify and 
reduce the processing time of port knock, but also achieve the 
intended goal of replay attack prevention. 

Figure 1.  Step One 

The proposed solution can be divided into three step. Step 
one, given in Figure 1, is the DHKE between server and client. 
Assuming there are no existing OTP sequence in the server and 
client, the purpose of step one is to generate a shared secret 
between server and client. If a sequence exists, then step two is 

skipped and process goes directly to step three. 

Figure 2.  Step Two 

After DHKE is done, both client and server have the same 
shared secret “key” value. This “key” value is then fed to the 
OTP S/Key to produce the same n amount of port knock 
sequence in the server and client, given in Figure 2. There are no 
modification on the DHKE protocol, everything is on 
specification with standard [8]. 

H(key) = h1 

H(h1) = h2 

... 

H(n-1) = hn          (1) 

The OTP S/Key takes the n input from the user, and use it to 
determine the number of hashes to generate. The hash is 
produced by applying recursive hash to the shared secret “key” 
n times, storing each hashed value, as in  
equation (1). OTP S/Key used in this research comply fully to 
the specification defined [9] [10], with an exception of the hash 
algorithm, in this research we use the SHA3-256 [11] hash 
algorithm. 

h1[0..15] = first port 

h1[16..31] = second port 

h1[32..47] = third port 

h1[48..63] = fourth port     (2) 

After both server and client possess the same list of hashed 
value, the next process is translating the hashed value into port 
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numbers. The hash algorithm used, SHA3-256, has an output of 
256 bits, and this needs to be transformed into an integer with 
the value ranging from 0 to 65,535 (the amount of port numbers 
in a computer) or 216 bits. To achieve this, not all of 256 bits hash 
value are used, only the first 64 bits. Hence, we can extract four 
ports for each hash value, as in equation (2). This transformation 
process are applied to all n amount of hash value. 

The process continues with the third step, which is the 
authentication of client by the server, given in Figure 3. 

Figure 3.  Step Three 

B. Implementation 

To implement the design, we use Python v.3 [12] in both 
server and client. In the server, the default configuration is to 
listen for incoming connection. While the client needs to specify 
IP destination, username and password for SSH, as in Figure 4. 

Figure 4.  Client Port Knock Application 

The connection process can be monitored in the command 
line interface labelled by the letter “A” in Figure 4. If the 
authentication is successful, another shell will appear to interact 
with the SSH session, as in Figure 5. 

 

Figure 5.  SSH Session 

V. REPLAY ATTACK AND PERFORMANCE TEST 

To demonstrate the outcome of this research, which is to 
prevent replay attack, the environment are setup as Figure 6, 
with a network analyzer (Wireshark) tap on R2  
Fast Ethernet 0/0.  

The original port knocking and the proposed application will 
use the same topology as Figure 6. To prevent crashing or 
incompatibility, in any given time, there will only be one type of 
port knocking application (original or proposed) running on the 

server and client. 

Figure 6.  Testing Environment Topology 

The result of port usage after five times consecutive open and 
close is summarized in Table 1. 

TABLE I.  PORT USAGE 

No. 
Open Port Sequence 

Original 

Open Port Sequence 

Proposed 

1 7000, 8000, 9000 55441, 62839, 19876, 

53395 

2 7000, 8000, 9000 14351, 18315, 4853, 

26010 

3 7000, 8000, 9000 22729, 19580, 1958, 

24421 

4 7000, 8000, 9000 40706, 58380, 15860, 

1400 

5 7000, 8000, 9000 36035, 51660, 62595, 

55481 

A 
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As shown in Table 1, it is clear when using the original port 
knock application, the port number and sequence does not 
change. If an adversary can do the same (network 
tap/eavesdrop), he/she will be confident enough that the sixth, 
seventh, and so on port number and sequence in the knock will 
still be the same. This is the replay attack flaw that exists in the 
original design of port knocking. 

Compared to the original port knock, the proposed solution 
has port number and sequence changes every time with each 
successful knock. An adversary will find it hard to correlate 
between port number sequence on the first knock and any other 
subsequent knock to guess the sixth port number sequence. If an 
adversary would attempt a brute force attack on the port, then he 
or she would have to try (216)4 port sequence combination. 

Another aspect to consider is the performance test between 
the original (Knockd) and proposed solution. This performance 
test is measured from the first packet sent from supplicant until 
the SSH port is opened. After ten tests, Table 2 shows the 
average time consumed by both port knocks. 

TABLE II.  PERFORMANCE COMPARISON 

No Port Knocks Techniques Average Time 

1 Original (Knockd) 14,4858448 

2 Proposed Solution 6,3329799 

VI. CONCLUSION 

After several comparison tests between the original port 
knocking technique and the proposed technique, it is clear to 
conclude the following: 

• Combining OTP S/Key protocol and Diffie Hellman 
Key Exchange in the proposed technique is proven to 
effectively prevent replay attacks from happening. 
Furthermore, it’s performance is at least twice as fast if 
compared to the original (Knockd); 

• The OTP S/Key protocol provides one time knock port 
sequence, that although it can still be eavesdropped, but 
will be worthless for future use; 

• The DHKE protocol is essential for setting up the 
shared secret required by the OTP S/Key protocol to 
generate the one time knock port sequence list. 
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Abstract — The theory of destruction of important 

infrastructure such as electricity, transportation and 

manufacturing facilities, has long been studied and 

developed. Such attacks are often called side channel attacks. 

One way to carry out such attacks is to use a hardware 

Trojan utilizing Integrated Circuit (IC) on a system to drain 

electricity or memory and hinder the system performance. 

This paper presents the result of a review of several 

hardware Trojan attack models and their detection methods 

that can be used as reference material for designing 

detection-resistant hardware Trojans as well as designing 

effective and efficient hardware Trojan detection methods.  

 

Keywords— hardware Trojan, Side Channel attack, IC, 

detection 

I. INTRODUCTION 

Malicious codes continue to grow in line with technological 

developments. These malicious codes include viruses, Trojan 

Horses, worms, scripts, and rogue internet code. Mobile 

malicious codes are software programs that are developed to 

modify a computer system without the consent or permission of 

the owner [Yunos, 2003]. Computer viruses can be developed as 

cyber weapons, which can attack security, confidentiality, 

integrity and availability of data and computer systems. One type 

of virus that can be used to become a cyber weapon is a hardware 

Trojan horse virus, which generally attacks a system by utilizing 

weaknesses in hardware or often called side channel attacks. 

This attack can be done by utilizing weaknesses in the Integrated 

Circuit (IC) in which there is a defect or error in the design stage 

that can be inserted by the hardware Trojan. 

In the Second World War, allied armies used the theory of 

the destruction of important infrastructure such as electrical 

installations, transportation, and manufacturing facilities [Yunos, 

2003]. Until today, a similar theory using hardware Trojans is 

used as a weapon to cripple the network infrastructure and 

equipment. 

 
Fig. 1.  General structure of Hardware Trojans 

[Bhunia et al., 2014] 

The hardware Trojan structure in general is as shown in 

Figure 1 which consists of logic triggers and logic payloads or 

malicious programs. Triggers work to activate the payload and 

after the payload works, the effects of the hardware Trojan will 

be happening such as information leakage, changes in functions 

and denial of service. Triggers can be activated with input from 

outside or within the system itself (always active).  

This paper presents the results of a review of several papers 

on hardware Trojan model for side-channel attacks and methods 

for their detection. 

The structure or organization of our paper is described as 

follows. Section 1 describes the background of the study. The 

research method is explained in Section 2. Section 3 discusses 

several hardware Trojan models for side channel attacks and 

detection techniques, and Section 4 presents the comparative 

analysis of the hardware Trojan based on attacks and detection 

methods. Section 5 concludes this paper. 

II. RESEARCH METHOD 

This study used the traditional review method, in which several 

papers related to hardware Trojan were reviewed to get the 

details of Hardware Trojan attack models and their detection 

techniques. After that, we conducted a theoretical security 

analysis and compared the hardware Trojan model and its 

detection method. Hardware Trojan methods are classified 

according to the categories made by [Rajendran et al, 2010] 

which consists five classifications of Hardware Trojan, 

including: 

1. Insertion phase in IC 

2. Insertion phase at the level of abstraction 

3. Activation method 

mailto:m.mubdya@student.stsn-nci.ac.id
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4. Impact 

5. Location 

 

In the insertion phase classification, there are five steps that 

the Trojans can be inserted in i.e. the the phase of specification, 

design, fabrication, testing and packaging. In the classification 

of insertion at the level of abstraction, there are six 

classifications i.e. system level, development environment, 

register transfer level, gate level, transistor level, and physical 

level. In the activation classification, there are two 

classifications which are always active and triggered. For 

hardware Trojans that are triggered are divided into two, which 

are triggered internally and externally. In classifying the impact 

of hardware Trojans, there are four impacts that can be caused 

by changes in function, specification changes, information 

leakage, and denial of service. And finally, in the classification 

of locations where hardware Trojans are placed, there are five 

places, namely the processor, memory, place to enter and output 

a system, resources, and clock [Rajendran et al., 2010]. 
 

III. REVIEW RESULT OF HARDWARE TROJANS 

Based on several reviewed papers, hardware Trojan models and 

their detection methods include the following: 
 

1. Hardware Trojan with Spread Spectrum Theory 

Hardware Trojan with spread spectrum theory is a hardware 

Trojan that adapts the concept of Code-Division Multiple Access 

(CDMA). This type of hardware Trojan is intended to distribute 

a single bit leak for many clock cycles [Lin et al., 2009]. The 

leaked secret key will be modulated with PRNG which is then 

channeled to the leakage circuit. 

 
Fig. 2. Scheme of  hardware Trojan with Spread-Spectrum 

(Lin L et al., 2009) 

 

In Fig. 2, it is shown a hardware Trojan inserted on a 

cryptographic chip. The attack will be active when the flip-flop 

that connects between the PRNG and the key transmission line 

works. Therefore this trigger is included in internal triggers. 

 

2. Hardware Trojan based on Input 

This is a hardware Trojan whose trigger comes from known 

input values, by utilizing irregularities in key schedules that are 

exploited by analysis and differential attacks [Lin et al, 2009]. 

This hardware-based Trojan input value uses differential attacks 

on power. In the experiment, it was assumed that the information 

was leaked which was then used as input to perform differential 

attacks in obtaining other appropriate secret key information. 

 

Fig. 3.  Scheme of hardware Trojan based on input value 

3. Hardware Trojan with Masking Scheme 

Masking scheme on hardware Trojan is used to increase the 

difficulty of the detection of the Trojan.  

 

Fig. 4 Scheme of XOR Masking 

As given in Fig. 4, the way the Hardware Trojan works is 

the same as the CDMA hardware Trojan, which is the leaked 

secret key modulated with PRNG. Then, in order to complicate 

Trojan detection, the modulated secret key can be covered with 

key-independence as illustrated in Fig. 4 namely QK, t, i = Fa (K, 

t, i), where the Fa is some non-linear functions from K (Meng et 

al., 2017].  

 

4. Hardware Trojan on wireless cryptographic IC 

 

[Liu et al., 2013] demonstrated a hardware Trojan that could leak 

the secret key from a wireless cryptographic integrated circuit 

(IC) consisting of the core of Advance Encryption Satndard 

(AES) and Ultra-Wide Band (UWB) transmitters. This hardware 

Trojan is designed on a chip at the system level so that it can 

change the protocol or function on the core containing the secret 

key [Liu et al., 2013]. 

 

5. Hardware Trojan by [Zhang et al, 2013] 

 

The hardware Trojan designed by [Zhang et al., 2013], is a 

hardware Trojan that is at the register-transfer level. In their 

design they only focus on the triggers of hardware Trojan 

detection and its implementation to be difficult to detect and 

more effective [Zhang et al., 2013]. 
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6. Detect Hardware Trojan by [Aliyu et al., 2014] 

 

The Trojan detection method carried out by [Aliyu et al., 2014] 

is to analyze the discrepancies in the time, power and memory 

of the IC. Trojans will be detected when there is a power usage 

mismatch by applying random patterns and calculating the 

power, then the memory will be checked by checking the 

memory usage that is not suitable for the intended use. When hit 

by an attack from a hardware Trojans, the time from the IC 

process will be affected, hence the detection of time is also done 

[Aliyu et al., 2014]. 

 

7. Detect hardware Trojans Based on Fingerprint Tracks 

 

Detection of this hardware Trojan is done on critical path which 

is the path with the biggest time delay on the fingerprint tracks. 

This technique is carried out by increasing the probability of 

detection which reduces the excess load in the area [Nejat et al., 

2014]. 

 

8. Detection and Diagnosis of hardware Trojans with Power-

Based Self-Referencing Schemes 

 

This detection method is done by comparing the power of the IC 

in a different time window. This method is a scheme applied to 

the golden chip to detect hardware Trojans sequentially 

[Maneesh et al., 2015].  

 

IV. COMPARATIVE ANALISIS OF HARDWARE TROJAN  

 

A. Attack Method of Hardware Trojan 

Hardware Trojan analysis is done by classifying the hardware 

Trojan method based on the classification of Rajendran et al. 

Table 1 shows the results of the classification of the hardware 

Trojan method from the papers that have been reviewed. Five 

types of hardware Trojans taken from paper reviews are included 

in the hardware Trojan category where the insertion phase 

occurs in the design phase, because all hardware Trojans are 

made when the clock setting, flip-flop, logic gate stages are 

created. Types of activators in hardware Trojan models that have 

been classified include internal and external triggers, some are 

always active, and some can use external and internal triggers. 

Hardware Trojans with spread spectrum methods are 

categorized in hardware Trojans with activators that are 

triggered internally because this Trojan activity is active when 

the AES module is running and activates the flip-flop that is 

connected to the secret leak module. Hardware Trojan based on 

input values categorized in hardware Trojans triggered 

externally, because Trojan activity will be active when a 

differential attack process is performed using known plaintext 

input. 

Table 1 Comparison of hardware Trojan attack method 

based on [Rajendran et al., 2010] 

Method 
Insertion 

Phase 

Abstrac-

tion 

Level 

Activa-

tion by 
Effects 

Spread 

Spectrum 

theory 

Design Physic 
Internal-

triggered 

information 

leakage 

Based on 

input 

value 

Design Gate 
External-

triggered 

information 

leakage 

Masking 

scheme 
Design Gate 

Aalways 

active 

Denial of 

service 

Wireless 

crypto-

graphic 

IC 

Design System 
Not 

reported 

key 

leakage 

Zhang et 

al., 2013 
Design 

Register 

Transfer 
Triggered - 

 

Hardware Trojans with masking schemes are categorized 

in hardware Trojans that use activators that are always active, 

because Trojans always work from the beginning of an infected 

chip being activated. In wireless cryptographic IC, the Trojan 

can be triggered or always be active. Hardware Trojan by [Zhang 

et al., 2013] categorized in a hardware Trojans that is triggered 

because the Trojans focuses on developing triggers that are 

difficult to detect. 

Then, for effects caused by hardware Trojans that have 

been reviewed, there are hardware Trojans that leak confidential 

information, namely hardware Trojans with spread spectrum 

theory; known input values; hardware Trojan on wireless 

cryptographic IC; and hardware Trojans that cause denial of 

service, namely hardware Trojans with masking schemes that 

cause excess power usage. Hardware Trojans that cause leaks in 

the three hardware Trojan models that have been mentioned, 

information leakage occurs in the key used. 

And lastly, for the location of the hardware Trojan that has 

been reviewed, two types of hardware Trojans are in the clock 

that is hardware Trojans with spread spectrum theory and known 

input values because these two hardware Trojans leak 

information over a flip-flop connection between the AES crypto 

core and the circuit leakage so long as the AES crypto core is 

connected the key information will leak on the leakage circuit. 

Furthermore, two hardware Trojans are categorized as 

processors, namely hardware Trojans on wireless cryptographic 

IC and hardware Trojans by [Zhang et al., 2013] both of which 

have been inserted from the beginning of the process of making 

a chip. And there is one hardware Trojan on the input and output 

of the IC i.e. the hardware Trojan with a masking scheme. 

Of the five hardware Trojan methods that have been 

discussed, it can be seen that each hardware model has its 

advantages and disadvantages. Hardware Trojans with spread 

spectrum theory and input value-based hardware Trojans have 

the advantage of being resistant to conventional detection i.e. 

detection of physical circuits such as detection of metal layers or 

fingerprint circuits. The difficulty of detection is because the 

hardware Trojan is very small in size and juxtaposed with the 

core of a crypto module and is not directly connected to the input 
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/ output of a chip. However, the implementation of this hardware 

Trojan requires extra effort because the design is quite small 

compared to the core of a chip, thus making it difficult to be 

implemented. 

Hardware Trojans with masking schemes have advantages 

similar to hardware Trojan methods with spread spectrum theory 

and based on known input values. The statement is based on the 

fact that a Trojan with this masking scheme, basically, is 

designed using a scheme of hardware Trojan methods with 

spread spectrum and value based theories that are known. A 

hardware Trojan is inserted at a very small level proportional to 

the size of the chip core being attacked. Another advantage of 

this Trojan is to cover secret information or leaked keys with an 

independent key called masking to make it difficult to detect 

leaks. Then, the hardware Trojan method on wireless 

cryptographic integrated circuit (IC) has the advantage of being 

able to attack on public channels by requiring only a small 

modification of the circuit. And, the hardware Trojan method by 

[Zhang et al., 2013] has the advantage of being difficult to detect 

with the rules made but it actually makes it difficult and does not 

make the performance of the hardware Trojan more efficient. 

 

B. Detection Method of Hardware Trojan 

 

Comparative analysis of the hardware Trojan detection method 

is done based on the method used in the paper of [Amin et al., 

2016]. There are seven detection methods of hardware Trojan 

i.e. side channel analysis, time delay analysis, power analysis, 

reverse engineering, functional testing, Built in self-test (BIST), 

and logic tests [Amin et al., 2016]. The detection methods 

described in this study have their advantages and disadvantages. 

Detection methods based on fingerprint trajectory and self-

reference method only focuses on the detection of anomalies 

time delays, in contrast to the third method proposed by [Aliyu 

et al., 2014] which detects hardware Trojans by looking at three 

aspects, anomalies in time, memory, and power. 

 

 

Table 2 Comparison of hardware Trojan detection methods 

based on [Amin et al., 2016] 

 

No. 
Detection 

methods 

Type of 

detection 
Detected object 

1 Fingerprint   
Time delay 

analysis 
Denial of Service 

2 
Self-reference 

based on power 

Built in Self-

test (BIST) 
Time 

3 
Aliyu et al., 

2014 

Side channel 

analysis 

Power, memory, 

and time 

  

V. CONCLUSION 

 

In this study, we reviewed several papers and obtained    five 

types of hardware Trojan attacks and three types of hardware 

Trojan detection methods. The results of this review can be used 

as reference material in designing a detection-resistant hardware 

Trojan or in developing an effective and efficient hardware 

Trojan detection method. We also presented the results of our 

analysis on the strengths and weaknesses of the Trojan method 

and chosen an efficient detection method based on the studied 

methods.   
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Abstract—Madura is one of the islands in Indonesia located on the 

north side of the island of Java. Madura has several tourist 

attractions that have the potential to develop. Internet of Things 

(IoT) is the concept of a device capable of transferring data by 

utilizing the internet as a media. IoT can be used to send tourist 

photos regularly to the server. The application of IoT in Madura 

tourist attractions can increase tourist visits in Madura. The 

application of IoT requires adequate internet infrastructure. 

Therefore, study related to internet services in Madura is needed. 

In this paper, we conduct measurement tests on products of the 

four major mobile network in Madura, i.e., XL Axiata, Tri 

Indonesia, Telkomsel, and Indosat Ooredoo. The results show that 

XL Axiata performs as the best operator in Madura. 

Keywords-IoT; Madura Tourism Dictionary; Mobile Network; 

Performance 

 

I.  INTRODUCTION 

Madura is an island in Indonesia located in the northeast 
coast of Java island. It is administered as part of the East Java 
province and is divided into four regencies: Bangkalan, 
Pamekasan, Sampang, and Sumenep. Madura has many 
beautiful tourist attractions, yet they have not been explored and 
promoted sufficiently. In other words, tourists do not yet know 
many tourist attractions in Madura. One of the causes is due to 
poor transportation lines. 

In our previous work, we had built the Madura Tourism 
Dictionary application [1] that lists the complete information of 
tourist attractions in Madura.  The number of tourist attractions 
in Bangkalan, Sampang, Pamekasan, and Sumenep regions is 
recorded as 13, 13, 23, and 16 respectively. The type of 
attractions is categorized into eight categories, i.e., nature 
tourism, religious tourism, artificial tourism, souvenir shop, 
culinary tourism, cultural tourism, hotel, and tour package. The 
information details the description, address, GPS location, 
access to location, facilities,  entrance ticket (if any), photo 
galleries, and infrastructure of each tourist attraction. The 
application is built using two languages, i.e., Indonesian and 
English, making it usable for both the domestic and 
international tourists. 

To date, the type of information available in the Madura 
Tourism Dictionary application is static. This means that every 
update regarding the tourist attractions must be conducted 
manually. However, to periodically update photo galleries via a 
manual approach is not an option in this case. The main reason 
is that the procedure is time-consuming and quite costly, given 
that the location of tourist attractions are scattered within the 
4,079 km² area of Madura. For this reason, this research 
proposed to implement the Internet of Things (IoT) approach to 
update the galleries of Madura Tourism Dictionary application 
automatically.   

IoT is a system that allows any smart devices or objects to be 
identified and linked to each other such that they can 
communicate through internet connectivity or network [2, 3]. 
The type of networks implemented can be in the form of a 
mobile network (2G/3G/4G), ZigBee, Wired, Bluetooth, WiFi, 
and NFC[2]. The implementation of IoT makes physical objects 
to be virtually displayed. In this case, we can use it to capture 
real-time views from the tourist attractions, supporting the 
exploration and promotion of Madura tourism.  

The mobile network is one of IoT implementation backbones 
in Madura. The quality of service in mobile networks and the 
price of mobile data plans varies amongst operators. 
Investigating the performance of mobile network operators in 
Indonesia, especially in Madura, is beneficial in deciding which 
operator used to implement IoT for Madura tourism. 

The objective of this paper is to compare the quality of 
mobile networks in Madura. The study is conducted on four 
mobile network products operated by four different operators 
that serve the Madura region. Experimental results show that the 
quality of XL mobile network run by XL Axiata operator 
outperforms others in terms of internet and video streaming 
speeds. 

The rest of this paper is organized as follows. Section 2 
provides the comprehensive literature reviews. Section 3 details 
the measurement methodology. Section 4 describes the 
measurement results. Section 5 presents the discussion and 
Section 6 concludes the paper. 

 

This research is supported by RISTEKDIKTI, i.e., the PUPT grant scheme  
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II. LITERATURE REVIEW 

Using the Internet of Things (IoT), any smart devices or 
objects can be identified and linked to each other such that they 
can communicate through the networks [2, 3]. Figure 1 shows 
an illustration of using networks in IoT. Note that there are 
various types of networks used in the system, i.e., mobile 
network (2G/3G/4G), ZigBee, Wired, Bluetooth, WiFi, and 
NFC. 

The mobile network becomes the most crucial component 
for the implementation of IoT in Indonesia, especially in 
Madura. Customers, in Indonesia, can choose which operator to 
be used amongst the six operators available to date: XL Axiata, 
Telkomsel, Tri Indonesia, Indosat Ooredoo, BOLT!, and 
Smartfren. Each operator competes to provide the best service. 
All of them provide services in 3G and 4G networks, but speed 
standards are used differently. The range of services owned by 
each operator varies, depending on the coverage of the BTS 
towers owned. The price of internet packages sold by each 
operator is also different. Note that not all operators can serve 
all areas in Madura.  

In general, Telkomsel is considered the most popular and 
the best operator in Indonesia. According to a survey conducted 
by Databox in 2015 and 2016, as shown in Figure 2, Telkomsel 
has the highest number of mobile network customers in 
Indonesia  [4]. In terms of performance, Telkomsel also 
outperforms other operators [5, 6].  

 

Figure 1. IoT Networks [2] 

 

 

Figure 2. Number of customers of the mobile network in Indonesia in 2015 

and 2016 [4] 

Despite its general level of performance, the actual quality 
of each mobile network operator could vary in different regions 
since each operator has different best service region [7, 8]. The 
performance of each operator varies depending on the metrics 
used as the measurement test. Deciding which operator to be 
used should be based on the comparison of the quality of 
various mobile network operators in that particular region.  

In this paper, we compare the performance of four mobile 
networks available in Madura, i.e., XL Axiata, Tri Indonesia, 
Telkomsel, and Indosat Ooredoo. The comparison is conducted 
based on the average performance scores of upload and 
download speed metrics, measured using two websites of speed 
test, i.e., SpeedTest and SpeedOf.me. Note that those websites 
are chosen based on the list of recommended internet speed test 
tools [9].  

 

III. MEASUREMENT METHODOLOGY 

We perform our measurements on four mobile network 
products operated by four different operators, listed in Table 1, 
that serve the Madura region. Our measurements are designed to 
investigate which mobile network performs the best in Madura. 
This mobile network will be used as the backbone of IoT 
implementation of Madura Tourism Dictionary, as shown in 
Figure 3. 

 

 

Figure 3. IoT implementation of Madura Tourism Dictionary 

 

TABLE I.  MOBILE NETWORKS 

Mobile Network Operator 

XL XL Axiata 

Tri Tri Indonesia 

simPATI Telkomsel 

Mentari Indosat Ooredoo  

 

A. Measurement Tests 

We conduct four mobile network measurement tests 
covering the range of services needed for the IoT 
implementation of Madura Tourism Dictionary. Table 2 lists the 
measurement tests and their details. 
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TABLE II.  MEASUREMENT TESTS 

Measurement Test Detail 

Signal Signal bar (maximum 4) 

Internet Speed Upload, Download 

Video Streaming Rate, Score, Bandwidth, Bitrate 

Ping Test 

www.google.com, www.dydns.com, 

www.trunojoyo.ac.id, 

www.maduratourism.com 

 

B. Measurement Setup 

We conduct all measurements using the Samsung Galaxy J2 
mobile phone and Lenovo 310 Windows 10 laptop. The location 
of the measurement is at the University of Trunojoyo Madura in 
Bangkalan regency. To measure the internet and video streaming 
speeds, we respectively use the reliable web-based speed 
checkers, i.e., SpeedSmart (https://speedsmart.net/) and  
StreamTest.net (http://www.streamtest.net/). All tests are 
documented for two type of networks, i.e., 3G (GSM) and 4G 
(LTE). Measurement tests are conducted five times a day, 
between 6 AM and 12 AM. The final results are reported as the 
average performance scores of each metrics. 

 

IV. MEASUREMENT RESULTS DAN DISCUSSION 

A. Signal 

Figure 4 shows the signal measurement test results. On the 
3G network, signals of mobile networks have the same excellent 
quality, except that of Tri. However, XL gives the best signal on 
the 4G network. 

 

Figure 4. Mobile network signal 

B. Internet Speed 

Figure 5 shows the results of the upload speed measurement 
test. On the 3G network, the upload speed of XL and simPATI 
are considered the same and are faster than the other two mobile 
networks. However, XL performs the best and much faster than 
that of simPATI. 

 

Figure 5. Upload  internet speed 

The results of the download speed measurement test are 
shown in Figure 6. On the 3G networks, XL outperforms others 
with its 2.98Mbps download speed. Meanwhile, simPATI 
performs better than XL on the 4G network. However, for the 
IoT implementation of Madura Tourism Dictionary, these 
results are less significant than those of the upload speed.  

 

Figure 6. Download internet speed 

C. Video Streaming 

Regarding the measurement test of video streaming rate, the 
results of Tri are astounding on both the 3G and 4G networks 
(Figure 7). Despite its poor signal (Figure 4), it turns out that Tri 
performs the best in compared to others.  

 

Figure 7. Video streaming rate 
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Figure 8. Video streaming score 

On the other hand, in general, the results of the video 
streaming score measurement test show that XL gives the best 
rating on both 3G and 4G networks (Figure 8). It is to be noted 
that this test is to investigate how good is the quality of the 
streaming video. 

The streaming video bandwidth and bitrate are used to record 
the internet speed of the streaming video process. At first glance, 
we can notice that measurement test results of these two 
categories are similar, even on both 3G and 4G networks (Figure 
9 and Figure 10).  

 

Figure 9. Video streaming bandwidth 

 

Figure 10. Video streaming bitrate 

D. Ping Test  

Ping measurement test is to check the response time needed 
when a device is accessing a host or server. The measurement 
test results to www.google.com (Figure 11) and 
www.dydns.com (Figure 12) show that XL has the fastest 
response time. However, in general, results of (Figure 13) 
www.trunojoyo.ac.id and www.maduratourism.com (Figure 14) 
show that Tri operator is the fastest. Note that the later host is 
that of our Madura Tourism Dictionary application [1]. 

 

Figure 11. Ping test: www.google.com 

 

Figure 12. Ping test: www.dydns.com 

 

Figure 13. Ping test: www.trunojoyo.ac.id 
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Figure 14. Ping test: www.maduratourism.com 

 

V. DISCUSSION 

In this study, we conduct measurement tests to investigate 
which mobile network performs the best for the IoT 
implementation of Madura Tourism Dictionary. Out of the four 
tests (Table II), the most influencing results are those of internet 
(upload and download) and video streaming speeds. In case, we 
can notice that XL outperforms others on both 3G and 4G 
networks in those two terms. 

Additionally, it can also be noted that the outperformance of 
the product of XL Axiata over Telkomsel confirms that the 
actual quality of each operator varies in a different region. In this 
case, the best choice of operator used in Madura is XL Axiata. 

 

VI. CONCLUSION 

In this paper, we study the quality of four mobile network 
products of four different operators by comparing the connection 
speed. Experimental results show that, in the Bangkalan region, 
XL Axiata operator performs the best in compared to other 
operators, in terms of internet and video streaming speeds. 
Therefore, the implementation of IoT in Madura should use XL 
Axiata as the mobile network operator. 
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Abstract—this research aims at designing and making 

controller application of salinity level at seaweed dike. The method 

used was triangulation technique and this research was qualitative 

research. The result of the research is a design of prototyping form 

using arduino.  

Keywords— arduino, seaweed, controller, salt dike 

I. INTRODUCTION 

Seaweed is grown in farmers’ dikes with plant once system 

for some times harvest. Its planting technique is also still 

traditional and it does not use modern technique yet, but 

seaweed is still world primadona as one of important material 

for making gelatin. Its ideal time to harvest is 2 months after 

planting. 

Based on the result of observation, interview and survey to 

some locations, the researchers obtain data and infomation 

about farmers namely when there is rainy season with its high 

intensity, so it will influence the cultivation of seaweed. So that, 

it causes the seaweed will be attacked pest easilysuch as moss, 

small shellfish that can damage the quality of the seaweed, 

moreover when the level of salinity in the dike is very low, so 

it will cause the seaweed die. Therefore, it is needed a tool or 

system that can control the level of salinity at the seaweed dike. 

II. REVIEW OF LITERATURE 

A. Artificial Intelligence  

Artificial intelligence is defined as scientific entity 

intelligence which is many used in some areas like Expert 

System, computer player (Games), Fuzzy Logic, Replica Nerve 

Network and Robotic because it is considered that computer can 

do human job. Some experts state about definition of artificial 

intelligence. But, the researchers conclude that Artificial 

Intelligence is a study which learns about how to make the 

computer does the job like human does. 

B. Arduino  

Arduino is a tool/hardware used to connect the system and 

computer apparatus to enable for modifying the program that 

will be made. Type of microcontroller used by the researchers 

is AT Mega 328. AT Mega 328 on Arduino is available with a 

Boodloader that enable us to upload new code to AT Mega 

without using Eksternal Hardware programming. 

C. Application  

Application is a system or a tool used to help or enable in 

operating computer by using specific programming language. 

D. Control 

Control system is a tool (tools) used to control, order and 

arrange situation from a system. 

E. Level of Salinity  

Based on opinion from some experts about salt and salinity, 

the researchers conclude that level of salinity of a substance in 

sea which can be determining factor of the quality of sea water 

for the life continuity of plants in the water. 

F. Unified Modeling Language (UML) 

UML is a language used to determine, visualize, build, and 

document an information system. UML can be used to 

understand and document every information system. According 

to Rosa and Shalahuddin (2011:113), UML is one of language 

standard which is used in industrial world to define 

requirement, make analysis and design, as well as describe 

architecture in programming orientating to object.  The 

diagrams used in this research are usecase diagram, sequence 

diagram and class diagram.  

G. Seaweed   

Seaweed is a kind of algae which live in shallow water 

which can be used as material for gelatins, cosmetics and 

medicines. Kind of seaweed that the researchers research in this 

research is Gracilaria 

Identify applicable funding agency here. If none, delete this text box. 

III. RESEARCH METHODOLOGY  

This research was qualitative with research and 

development method using quantitative approach to obtain as 

complete as possible about designing of application that would 

be made. Time of the research was about 2 months. Location of 

the research was seaweed dike at Desa Pompengan Kecamatan 

Lamasi Timur Palopo.  

A. Scope of the Research 

This research is restricted to make it focus. It was focused 

on controller application designing of salinity level in dike with 

kind of seaweed was Gracilaria. Application used was 

mailto:saddangsaputra@uncp.ac.id
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Arduino, it is Protype and system designing using United 

Modeling Language (UML) approach.  

B. Technique of collecting data 

● Observation. The researchers conducted direct 

observation in cultivation actvity of seaweed to find out 

cultivation process applied in dike. 

● Interview. The researchers conducted direct interview 

to some dike farmers, harvest workers, and some 

seaweed entrepreneurs at Desa Pompengan Kecamatan 

lamasi timur Palopo. The result of interview from some 

seaweed farmers shows that they get problem when 

rainy season, the water in dike is lack of salinity level 

so it will influence the growing of seaweed. 

● Literature. The researchers learned and collected data 

from literature related to tool that woul be used, either 

from books or information from internet. 

C. Analysis of the Research 

The analysis is the farmers who are doing planting of 

seaweed seed. The farmers change the water without paying 

attention to the condition of water salinity if the level of saliity 

is high or low. It is the same as when the harvest time, the 

farmers give fertilizer before and after the harvest. By this case, 

the result of harvest depends on the process.  

Based on the case, so the researchers design a system which 

can be used by the farmers to keep the water salinity and to 

improve the harvest result. The system will be used by the 

farmers to control water in dike although they are not directly 

in location of seaweed dike, because the dike water is directly 

controlled by Ph censor and Microcontroller automatically. The 

farmers only observe the condition of water through computer, 

without worrying about the water from out of river whether the 

condition of its salinity is high or low. 

Below is implementation designing of application at the 

field (prototyping):  

 

 

 

 

 

 

 

 

PICTURE 1. THE PROPOSED DESIGNING 

 

D. The flow chart of software designing on Arduino 

 

PICTURE 2. FLOW CHART OF ARDUINO 

DESIGNING 

The first step that must be conducted was by determining 

the logic which would be applied on DC motor that would be 

controlled, then made algorithm that would be implemented by 

using Arduino IDE. 

 

 

TABLE 1 LOGIC OF DC MOTOR  

Instruction 
DC 1 

Motor 

DC 2 

Motor  
Condition Status 

1 ON - Low ON 

2 ON - Normal OFF 

3 - ON High ON 

4 - ON Normal OFF 

Source: Research Result 

From the explanation of the logic, so there is flow chart of 

instruction input from software that would be planted in 

microcontroller Arduino Uno, as follow: 
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PICTURE 3. INSTRUCTION INPUT ON ARDUINO 

IV. RESULT AND DISCUSSION 

Based on the findings about a designing and controller 

application of salinity level on dike, in this research, there are 

some cases that must be prepared, they are: 

A. Hardware used 

The hardwares are arduino, censor of salinity level, laptop, 

DC motor pump, a portable electrical storage device (battery 

3,5 ampere), relay, and  bread board.  

1) Arduino is microcontroller of single-board which is 

open-source that has its own programming language. 

2) Censor of salinity level or commonly called 

conductivity censor a censor used to measure the level of 

salinity in the water, where in the censor produces output of 

analog number with 5 Volt. 

3) The pump used to flow water into miniature seaweed 

dike is motor from Fuel Pump Injection of motorcycle one of 

fabricating marks of Yamaha. 

4) A portable electrical storage device is used to supply 

intensity 12 Volt to DC pump motor used to pump brine and 

fresh water into miniature of seaweed dike. 

5) Relay is used to measure the flow of hardware arduino 

to DC motor used to pump water. 

B. Process of making 

There are some steps conducted in the process of making 

prototyping from designing proposed. The steps are: process of 

making a series of tools of fritzing 0.9.2 application, process of 

making miniature of seaweed dike, process of making miniature 

of house, process of making miniature of  collecting and saving 

brine and fresh water installing of prototype.  

The reference of salinity level in this research was if the 

salinity level < 520 ppm so the salinity level was low, if 520-

580 ppm so the salinity level was stable and if the salinity level 

> 580 ppm so its salinity level was high. The reference was tken 

from the result of the research for 30 days with some dikes as 

samples. 

C. Testing  

V. System testing is process of executing the software to 

etermine whether the system qualified the specification system 

and proceed based on what is expected. In this step, testing 

system used was black box testing. Below is the result of testing: 

TABLE 2 THE RESULT OF TEST 

  

A. Discussion  

Controller application of salinity level at seaweed dike 

using arduino uses some steps in program coding, below is steps 

from each process in application: 

1) Step to show salinity level. Automatically showing 

value of salinity level in a seaweed dike in ppm unit of computer 

or laptop monitor connected with hardware arduino and 

salinity level censor. 

2) Step to instruct the DC motor to pump the freshwater, 

if the condition of salinity level of dike is more than what has 

been determined, it is >580 ppm, so automatically the pump  

will flow the water from receiving and collecting fresh water 

into dike, if the condition of salinity level in dike has been stable 

or in the value of 520-580 ppm so the pump will automatically 

stop flow the water into dike. 

3) Step to instruct the DC motor to pump the brine. If the 

condition of salinity level of dike is more than what has been 

determined namely <520 ppm, so automatically the pump  will 

flow the water from receiving and collecting brine into dike, if 

the condition of salinity level in dike has been stable or in the 

value of 520-580 ppm so the pump will automatically stop flow 

the water into dike. 

CONCLUSION 
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From the result of the research, the reserchers can conclude 

that system proposed is suitable with the result of the research. 

it is proven by the prototype designing made. While controller 

application after conducting test is suitable with what is 

formulated that when there is level of salinity low, stable and 

high, so the controller system will be functioning. 

There are some steps that must be given attention in 

designing and making controller application of salinity level, 

they are hardware used and software needed in designing 

process of UML model, testing and implementation to coding 

step.  
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Abstract—Yogyakarta Special Region is the second smallest 

province after DKI Jakarta Province which is located in the middle 

of Java Island, tourism is one of its flagship sectors, this is 

evidenced by DIY as the second largest tourist destination in 

Indonesia after Bali. in 2017 there were 5,097,000 domestic and 

foreign tourists visiting DIY, of which the number of tourists who 

used hotel accommodation was 1,326,031 with a total of 512 hotels, 

where from year to year, hotel occupancy rates decreased. Hotels 

play an important role in the tourism industry because they 

provide lodging, food and beverage facilities and services as well 

as other services for the public who temporarily stay and are 

managed commercially. Cluster analysis is a statistical technique 

that is useful for grouping objects or variables into certain groups 

where each object has properties and characteristics that are close 

together. To help overcome the problem of the low number of 

tourists staying at star hotels in Yogyakarta, grouping of star 

hotels was carried out based on similar characteristics such as 

facilities, prices, customer ratings, and the number of reviews in 

order to obtain descriptive results of star hotel data in Yogyakarta 

and grouping hotels based on their similar characteristics. Based 

on the results of the analysis that has been carried out, it is 

obtained the results that the scrapping data of Yogyakarta star 

hotels are very good, there is no assumption deviation, and there is 

no blank data. Then for the grouping results obtained are as many 

as 3 clusters, with each cluster having members, 6 for the first 

cluster, 2 for the second cluster, and 38 for the third cluster. Where 

from the results of this study hope can be additional information 

for people who want to visit Yogyakarta, as well as for certain 

parties in an effort to weigh business.  

Hierarchy Cluster, Average Linkage Method, Cluster with R, 

Web Scrapping, Hotel Yogyakarta, Yogyakarta Tourists, Tourism 

I.  INTRODUCTION  

Yogyakarta Special Region is the second smallest province 
after DKI Jakarta Province which is located in the middle of Java 
Island. The total area of DIY Province is 3,185.80 km2 
(DPPKA, 2017) with the system of the Sultanate government, 
ethnic and cultural diversity, friendliness and harmony of the 
people, and the many amazing natural attractions make 
Yogyakarta a special area. 

Tourism is one of the mainstay sectors, this is evidenced by 
DIY as the second largest tourist destination in Indonesia after 
Bali (Kemendagri, 2016). According to the head of the DIY 
tourism service in (tribunjogja, 2018), it is said that in 2017 there 

were 4,700,000 domestic tourists and 397,000 foreign tourists 
visiting DIY. Based on the number of tourists, according to the 
website Statisticshotel.visitingjogja.com, it is known that in 
2017 the number of foreign tourists using hotel accommodation 
was 136,641 and domestic tourists were 1,189,390 with a total 
of 512 hotels, from which the largest percentage was 82.22 % is 
the choice of tourists to stay in no-star hotels. From year to year, 
the occupancy rate of hotels decreased, the Head of IHGMA 
Chapter Yogyakarta, Herryadi Baiin acknowledged this. The 
hotel business is currently a bit heavy because there are a lot of 
new players appearing (Sindonews, 2017). 

Hotels play an important role in the tourism industry because 
they provide facilities and services, lodging, food and beverages, 
and other services for the public who temporarily live and are 
managed commercially (Sihite, 2000). Promotional strategies 
with new concepts have always been a breakthrough in getting 
more guests. They asked the attention of the local government to 
pay attention to the competitive climate of the hospitality 
business (sindonews, 2017). 

Cluster analysis is a statistical technique that is useful for 
grouping objects or variables into certain groups where each 
object has properties and characteristics that are close together. 
Hierarchical clusters are usually used for relatively few data 
samples of less than 100. Hierarchical clusters attempt to classify 
objects based on the similarity of the variables they have because 
hierarchically the process is to compare each pair of cases for a 
small number of cases. (Sitepu, et al., 2011). 

So, from the existing problems, to help overcome the 
problem of the low number of tourists staying at star hotels in 
Yogyakarta, the grouping of star hotels is based on similar 
characteristics such as facilities, prices, customer ratings, and the 
number of reviews. The title raised in this study is "Grouping 
Star Hotels in Yogyakarta Based on Ratings, Facilities, Prices, 
and Number of Reviews Using Hierarchical Cluster Analysis" 
with the aim of obtaining descriptive data from star hotels in 
Yogyakarta and grouping hotels based on similar characteristics, 
which are expected this research can be additional information 
for people who want to visit Yogyakarta, as well as for certain 
parties in an effort to weigh business. 
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II. PURPOSE  

The formulation of the problem raised from the background 

above is: 

1) To find the general description of star hotel data in 

Yogyakarta according to tripadvisor.com 

2) To find out the group results on star hotels based on rating, 

facilities, prices, and number of reviews from the 

tripadvisor.com website using hierarchical cluster analysis 

 

III. METHODOLOGY 

In this study, the data used were secondary data, which was 
obtained from the results of scrapping the tripadvisor.com web 
for the star hotel category in Yogyakarta. The variable data 
obtained include hotel name, rating, facilities, price, and the 
number of reviews. The data that has been obtained is then 
analyzed using hierarchical clusters, with 5 agglomerative 
methods namely: Single Linkage, Average Linkage, Complete 
Linkage, Centroid, and Ward which of the five methods will be 
compared to choose the method that produces the best cluster. 

The research flow used has been adjusted back from research 
(Puspitasari & Susanti, 2016) and (Novyantika, 2018) as in the 
following figure, 

 

Figure 1.  Research Flowchart 

IV. RESULT AND DISCUSSION  

A. Descriptive Data of Star Hotels in Yogyakarta According 

to Tripadvisor.com 

 

Figure 2.  Hotel price charts from lowest to highest according to 

tripadvisor.com 

Based on the graph above it is known that star hotels 

with the lowest prices are Duta Guest House and the most 

expensive Hotel Tentrem Yogyakarta. Then for hotels with the 

most reviews can be seen in the following picture,  

 

Figure 3.  Number of hotel reviews by TripAdvisor 

Based on the graph above, it is known that the most 

reviewed hotel reviews according to tripadvisor.com are The 

Phoenix Hotel Yogyakarta, and the least is Omkara Resort. 

Then look at the percentage of rating on each hotel, the 

following graph,  

 

Figure 4.  Percentage of rating according to tripadvisor.com 

In the graph above, the percentage of star rating in 

Yogyakarta is presented according to tripadvisor.com, where it 

is known that there are only 2 rating options, namely 4 and 4.5 

with a ratio of 43% and 57%,  

 

Figure 5.  Percentage of facilities owned by hotels according to 

tripadvisor.com 

B. Cluster Assumption Test 

In cluster analysis, according to Hair in (Ningrat, et al., 2016) 
the assumption of multicollinearity between independent 
variables is very concerned because it can affect the validity of 
the results. Therefore, a multicollinearity test is performed on all 
data variables, and if there are multicollinearity variables, they 
will be reconsidered. The following are the results of the 
multicollinearity test obtained,  

TABLE I.  MULTICOLLINEARITY TEST RESULT 

 

According to (Yamin & Kurniawan, 2014), the data is said to 
have multicollinearity if the correlation value between 
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independent variables is> 0.70. From the results of the 
multicollinearity test, which is obtained, while the results 
obtained in table 4.1 above there is no value> 0.7 so that the 
assumption of no multicollinearity is fulfilled.  

C. The Process of Getting the Best Cluster  

After the cluster assumptions are met, then in this section is an 
important process in cluster analysis, which determines the best 
method of various sizes of distance contained in the hierarchy 
analysis than from the best method used to get the best cluster 
results. For the analysis phase and the discussion is as follows:  

a) Distance Measuring Size 

In distance measurement, there are many methods that can 
be used, but in this study, the distance measurement 
between objects is done using the usual method, Euclidean 
distance method where is the root of the sum of squares 
difference/deviation in the value for each variable 

b) Selection of the Best Method 

After knowing the distance, then the best method is 
determined. To determine the best cluster method there is 
still no theory or calculation in particular so that decisions 
depend on the researcher and the research context by not 
ignoring the substance, theory, and concepts that apply 

(Widiastuti & G, 2012). In this study referring to 
international journals by Sinan et al, the determination of 
the method is seen from the results of its cophenetic 
correlation, this cophenetic correlation is a measure of how 
faithfully a dendrogram maintains pairing distance between 
original unmodified data points. By using the formula (3.7) 
and the assistance of the R Program, which can be seen in 
appendix 2, the results of the cophenetic correlation values 
on the 5 methods are shown in the following table, 

TABLE II.  MULTICOLLINEARITY TEST RESULT 

Method Correlation Cophenetic 

Single linkage 0.854 

Average linkage 0.861 

Complete linkage 0.850 

Ward’s 0.831 

Centroid 0.860 

Researchers decided to use the average linkage method to 
obtain the best cluster results in this study.  

c) Cluster Formation 

In this study the best grouping results are used, namely, the 
average linkage method that produces dendrogram as 
shown below, 

 

Figure 6.  Number of hotel reviews by TripAdvisor 

From the output dendrogram using the average linkage 
method it is known that there are 47 objects that have been 
grouped according to the hierarchy with the distance 
between objects that are owned are in the range 0 to 4e + 
05, adjacent objects are shown by the location of the object 
on the dendrogram branch. Grouping starts from the 
observation pair with the distance closest to the average 
distance.  

d) Determination of Number of Clusters 

After knowing the results of the dendrogram in the 
following figure, in determining the number of clusters that 
will be formed in this hierarchy cluster, the researcher 
determines itself for the results of consideration, paying 
attention to the substance and conceptual aspects. In this 
study the researcher chose to use 3 clusters because the 
researchers wanted to classify the cluster results into 3 

levels, namely low, medium, and high which were 
measured based on the average value of each cluster, as 
follows:  

 

TABLE III.  CLUSTER PROVINCIAL GROUP 

Hotel Cluster Hotel Cluster 

Hyatt Regency 1 Fave Hotel 3 

Meila Purosani 1 LYNN Hotel 3 

Yogya Marriot 1 Ibis Hotel 3 

The Phoenix Hotel 1 Tjokro Style 3 

Villa Pondok Terra 1 Puri Artha Hotel 3 

Tentrem Hotel 1 Indies Heritage 3 

Sheraton Mustika  2 Jambu Luwuk Hotel 3 

Royal Ambarukmo 2 Innside 3 

Pandanaran Jogja 3 D’Kayon Hotel 3 

Hotel Neo 3 Asana Grove 3 

Student Park Hotel 3 Prime Plaza  3 

Harper Mangkubumi 3 Santika Hotel 3 
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Grand Mercure 3 Grand Aston 3 

The Alana 3 GAIA Cosmo 3 

Novotel 3 YATS colony 3 

Omkara resort 3 Satoria Hotel 3 

Eastparc Hotel 3 Indoluxe 3 

Arjuna Hotel 3 Swiss-Bel 3 

Artotel 3 The Rich 3 

1001 Malam 3 Neo Malioboro 3 

The 101 3 Gallery Prawirotaman 3 

Ibis Malioboro 3 Grand Zuri Malioboro 3 

  The Westlake Resort 3 

From the results of grouping above it is known that there are 
3 clusters with the number of objects in cluster 1 as many as 
6 hotels, objects in cluster 2 as many as 2 hotels, and objects 
in cluster 3 as many as 38 hotels.  

e) Cluster Result Profiling 

At this stage, the characteristics of each cluster will be 
described to explain that the clusters can differ in the 
relevant dimensions. The emphasis is on characteristics that 
are significantly different between clusters and predict 
members in a particular cluster (Widiastuti & G, 2012). To 
facilitate it, a cluster profiling table is presented as in the 
following table,  

TABLE IV.  CLUSTER PROFILING 

Cluster Number 
of 

members 

Average 
of 

variables 

Characteristic 

1 6 272049.63 Average high prices, and 

lots of reviews 

2 2 201837.90 The average price is 

medium, the facilities 

provided are only parking 

and free Wi-Fi 

3 38 119210.70 Average low prices, and few 

reviews 

Based on the results of the grouping characteristics 
obtained, it can be known that the profiling of each province 
in Indonesia has a different number of handling cases. The 
following are the centroid values of objects in each variable 
as presented in the following table, 

TABLE V.  THE AVERAGE VALUE OF OBJECTS IN A CLUSTER ON EACH 

VARIABLE 

 rating price facility review 

Cluster 1 42.5 1087021.7 1.3 1133.0 

Cluster 2 42.5 806636.5 2 670.5 

Cluster 3 42 476347.4 1.8 451.64 

 

CONCLUSION 

From the results of the analysis that has been carried out until 
the final stage, there are some conclusions that can answer the 
formulation of the problem in this study, the conclusions are, 
among others, 

a) Star hotel data in Yogyakarta according to TripAdvisor 
has 5 data variables, with a total of 47 objects, and has 
fulfilled the cluster assumptions 

b) The best grouping results obtained using hierarchical 
clusters are the average linkage method in which there 
are 3 clusters with descriptions like the following: 

i) The first cluster consists of 6 provinces, dominated 
by average high prices, and many customer 
reviews, 

ii) Furthermore, cluster 2 consists of 2 provinces, 
which are dominated by standard hotel prices, and 
all facilities provided are only parking and free 
Wi-Fi, 

iii) Then cluster 3 was 38 provinces, dominated by 
low hotel prices, and few reviews from customers. 
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Abstract— Sentiment analysis has grown rapidly which impact on 

the number of services using the internet popping up in Indonesia. 

In this research, the sentiment analysis uses the rule-based method 

with the help of SentiWordNet and SVM algorithm with TF-IDF 

as feature extraction method. Since the number of sentences in 

positive, negative and neutral classes are imbalanced, the 

oversampling method is implemented. For imbalanced dataset, the 

rule-based SentiWordNet and SVM algorithm achieve accuracies 

of 56% and 76%, respectively. However, for the balanced dataset, 

the rule-based SentiWordNet and SVM algorithm achieve 

accuracies of 52% and 89%, respectively. 

 
Keywords-sentiment analysis; sentiwordnet; wordnet; rule-based; 

support vector machine 
 

I. INTRODUCTION 
 

The development of information technology in Indonesia can be 

spelled out very rapidly which has an impact on the increasing number of 

internet users in Indonesia. Based on data from Internet World Stats in Q4 

2017, internet users in Indonesia amounted to 143.26 million or about 

53.7% of the Indonesian population. Currently, almost every information 

is available on the Internet. Even every activity that we do can be helped 

by using the internet, such as shopping everyday needs, order 

transportation tickets, order food or used as a medium of communication 

between communities. 
 

With the increase in the number of Internet users can open an opportunity to 

give good impact to an organization. Due to the data generated due to internet user 

activity. These data can be opinions or facts to something. In this paper focus on 

public opinion about products in the form of applications on smartphones. These 

opinions can be further analyzed which will result from the analysis used as a 

consideration of a company's decision-making that creates the application. 
 

Among the various technical analyzes, the technique is called 

sentiment analysis [1]. This technique is used to process text 

documents in the form of opinions that later generated an information 

so that opinions can be distinguished into a positive, negative, or 

neutral opinion. 
 

In the development of information technology, opinion mining 

is one of the interesting research topics in the field of Natural 

Language Processing (NLP). 
 

In this paper, we compared the implementation of supervised machine learning 

and rule-based for sentiment analysis. For 

 
 
implementations using supervised machine learning, we use TF-IDF to 

convert text into classifiable features and for classification processes 

using Support Vector Machines, Unfortunately, SentiWordNet 

currently does not support languages other than English. So the first 

thing is we have to translate the opinion into English so that they can 

be done the analysis of the opinion. The data is taken from Google Play 

store and Apple Appstore. The method to get the data is the same as in 

the paper [2], [3]. The sentiment analysis technique we use lexicon-

based. A sentence is split into vocabulary or commonly referred to as 

unigram. 
 

This paper consists of: Section 2 contains the same research 

that has been done on sentiment analysis; Section 3 contains an 

explanation of the method used; Section 4 contains an explanation 

of the results of the analysis; Section 5 contains the conclusions. 
 

II. RELATED WORKS 
 

The development of research on sentiment analysis using other 

than English has been widely practiced. 
 

Farra et al. [4] conducting research on opinion mining on public 

opinion about films using Arabic as its main language. The method used is 

the first public opinion on English-language films translated into Arabic. 

Then sentiment analysis using SVM method (Support Vector Machine). 
 

Denecke [5] researches public opinion on films using German as the main 

language. The first sentence method is translated into English using PROMPT XT as 

a technology to translate from German to English and then preprocessing where the 

word stop-word is erased and every word is returned to the stemmed form. The 

sentence was analyzed using SentiWordnet. 
 

For those who use Indonesian as their primary language, Naradhipa [6] conducts 

research on public opinion contained in social media. The first method is to do 

preprocessing which eliminates punctuation when used excessively like "Well ...."  
To "Yah", replacing the informal abbreviation into a more formal word 

like "q love right?" To "I love you?", and fix if there are errors in words 

like "SEMANGATTTT" to "SPIRIT" and remove stop-word. Then do 

the comparison between classification algorithm using SVM, 

Maximum Entropy, and Rule-based method. 
 

Sun et al. [7] conduct research comparing several methods of text classification 

with unequal datasets between positive and 
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negative so that data must be under-sampled in the majority class 

and synthesize new data in minority classes. Then do the 

classification using SVM method. 
 

III. RESEARCH METHODS 
 

The main objective of this study is to compare text classification 

algorithms between using a rule-based algorithm with the help of 

SentiWordNet and using TF-IDF as a feature extraction algorithm from 

text to a vector and then classified using SVM algorithm to an imbalanced 

dataset on the number of positive, negative, and neutral classes. 
 

The results of each algorithm used will be sorted and 
compared based on which has the highest scores on the F-score 
and accuracy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Research Overview Diagram 

 
A. Data Construction 
 

The dataset contains public opinions about some apps taken from 

Google PlayStore and Apple AppStore 

(https://github.com/oklahomaok/AppStoreReview). The data consists of 

“id_komen”, “title_komen”, and “komen”. The sentiments for each 

sentence are determined by humans into three classes, which are positive, 

neutral, and negative. The dataset contains 553 sentences, which are 259 

positive class, 241 negative class, and 53 neutral class. 
 

The positive class and negative class are balanced, however, the 

neutral class is imbalanced because the neutral class has sentences much 

less than the others. The data is stored in a data frame [8] with the 

"COMMENT" column for comment, "SENTIMENT" column for the 

correct sentiment, and "SENTIMENT_ID" column for sentiment id where 

"0" for negative, "1" for positive, "2" for neutral. 

B. Balancing Data 
 

Balancing an unbalanced dataset is a critical process in machine 

learning [7]. The method used this time by oversampling the minority class 

[7]. With the following steps :  
 
 
 
 
 
 

 
Figure 2. Balancing Imbalanced Dataset Process 

 
The explanations of Fig. 2 are as follows : 

 

1) Marking The Minority Class and Majority Class. Create one 

column named "flag_balance". Mark the  
minority class (neutral) by filling in the "flag_balance" 
field with 1 and the majority class (positive and negative) 
with 0.  

2) Splits Into 2 Dataframes.  
The data which columns "flag_balance" are 1 

becomes the minority data frame [8] and the data which 
column "flag_balance" are 0 become the majority data 
frame [8].  

3) Resample The Minority Class Dataframe.  
By using the existing algorithm in the scikit-learn to 

oversampling the minority class that is resampled [7],  
[9]. Resample randomly until the number of minority classes 

equals the average number of majority classes. In this paper, 

neutral is the minority class, positive and negative is the majority 

class.  
4) Combine  The  Majority  Class  Dataframe  and  The  

Upsampled Minority.  
Merge both data frame (majority and minority) using 

CONCAT function [8], random the sequence on the data 

frame so that the two data have been merged into 

random. 
 

C. Preprocessing Data 
 
The pre-process is done to change the text into its formal form.  
With the following preprocessing steps below.  

1) “Enter” Character Normalization.  
Remove "\ n" or enter on the sentence to be a single 

line only.  
2) Lowercase Normalization. 

Turn the sentence into all lowercase.  
3) Unnecessary Character Normalization.  

Delete a recurring character whether it's an alphabet or a punctuation as 

done by Naradhipa [6]. For example "Setiaaaa" to "Setia" and “Yah....." to 

"Yah". 

4) Punctuation Normalization. 

Delete punctuation on the sentence.  
5) Slang Word Normalization.  

Fixed informal words and abbreviations. The way it is done by using 

manual way, not using spellchecking, the manual way here means matching 

the word with a hash map containing slang word if the word matches the 
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key of the slang word hashmap then the word will be changed 

to the value of the key of the hash map. 

For example, abbreviations such as "spt" to be "seperti" and 

informal words like "pake" to "pakai". 

6) Stopword Removal  
Delete the words that often appear in each sentence. The type of the 

word that is deleted is a conjunction word. For example, "dan", "serta", 

"serta", and others. 
 

Below, Table I is an example of the preprocessing results. 

 
  TABLE I. PREPROCESSING RESULTS  
     

No  Original Text  After Preprocessing Text 
      

  BETULIN DONG 
betulin dong aplikasinya rusak 

1  APLIKASINYA, RUSAK  
melulu nih 

 

  
MULU NIH!!!! 

  

     
    

  App nya crash terus!! Tolong app  nya  crash  terus  tolong 

2  diperbaiki  agar  service  nya diperbaiki service   nya 

  semakin baik  semakin baik  
        
D. Rule-Based Using SentiWordNet 
 

Because the purpose of this research is to compare two different 

methods and one of them is to use SentiWordNet so that the process of 

classification will also be different, especially since SentiWordNet is 

currently very limited and not yet available in Bahasa Indonesia. 

1) Translate Data  
Because Sentiwordnet is currently still limited to the Indonesian 

language therefore from this process the data is translated into English. For 

the translation process, Google Translate is used as the language translator 

tool. 
 

The results of this translator tool can be assumed quite good 

although there are still some sentences that do not have the correct 

sentence structure. 

2) Tokenization and POS Tagging  
Tokenization is a process to split one sentence into a piece of 

the word. At this process, the sentence is split into unigram which 

means the sentence is split into several parts consisting of 1 piece 

of a word using NLTK word_tokenize function [10].  
After the tokenization process, every 1 piece of word is 

determined what part of speech of the word using NLTK pos_tag 

function [10]. There are 8 parts of speech which are nouns, 

pronouns, adjectives, verbs, adverbs, prepositions, conjunctions, 

and interjections.  
However, the part of speech tag is Penn Treebank POS tag so 

that because SentiWordNet is used for this research and 

SentiWordNet only have four general POS tags of noun (N), verb 

(V), adjective (A), and adverb (R), so converting the POS tag to 

SentiWordNet POS tags is necessary [11] with the following rules 

below.  
a) Noun (N)  

If POS tags are 'NN', 'NNS', 'NNP', 'NNPS' then 
it should be changed to 'N'.  

b) Verb (V)  
If POS tags are 'VB', 'VBD', 'VBG', 'VBN', ‘VBP' or 

‘VBZ' then it should be changed to 'V'.  
c) Adjective (A) 

If POS tags are 'JJ', 'JJR', or 'JJS', then it should 
be changed to 'A'.  

d) Adverb (R)  
If POS tags are 'RB', 'RBR', or 'RBS', then it 

should be changed to 'R'.  
The latter on this process is done lemmatization, 

lemmatization is a process where a word is returned to its 

basic form back in accordance with the POS tag. This 

process is done using the NLTK lemmatizer function [10].  
3) Sentiment Classification  

The sentiment classification in this study uses SentiWordnet 

and Wordnet tools. SentiWordnet is used to find the score of each 

synset and Wordnet is used to search for synonyms of each word 

being analyzed. 

Scores for each word are searched using Sentiwordnet according 

to POS tags if the scores are more than 0 then it will be taken, 

otherwise it will be bypassed.  
Then sentiment score per word has been obtained, we have to do 

a total calculation to get sentiment score for one sentence. The 

semantic orientation calculation uses the method according to 

Formula (1) and (2). 

 

 = ∑ ∈ 
  

(1)   

 = ∑ ∈  
 

(2)  

 
Formula (1), (2), Scorepositive is the final number of positive scores 

while the Scorenegative is the final number of negative scores. And n is 

the number of words whose  
first sentence value is above 0. Then to get sentiment 
value if the sentence is positive, negative or neutral using 
Formula (3). 

 
  −  ≥ 0.05 

(3)   −  ≤ −0.05 

 −0.05 <  − < 0.05  
 

Sentiment value obtained using positive score difference and 

negative score. If the score difference is greater than 0.05 then the 

sentiment value is positive. If the score difference is smaller equal 

to -0.05 then the sentiment value is negative. And if the score 

difference is smaller than 0.05 and greater than -0.05 then the 

sentiment value is neutral. 
 
E. Supervised Machine Learning using SVM 
 

In this section, the TF-IDF method is used as the feature 
extraction process from text to vector and SVM is used as an 
algorithm for text classification.  

1) Feature Extraction using TF-IDF  
Term Frequency-Inverse Document Frequency is a method 

for converting a document (sentence) in a corpus into a 

statistically measurable weight in which this weight represents 

how important the word is in the document or phrase [12].  
Here is how to transform a corpus into a weight using the 
TF-IDF method.  
a) Tokenization 
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Documents that exist in a corpus should be tokenized into 

unigram and bigram. Unigram consists of one word and Bigram 

consists of 2 words. The example can be seen in Fig. 3.  
 
 
 
 
 
 
 

 
Figure 3. Tokenization Process 

 
b) Term Frequencies  

Term Frequencies measure how often a word appears in a 

document [12]. It is possible that a term would appear much more 

times in long documents than shorter ones. Term Frequencies is the 

total count of a term in a document. 
 
c) Inverse Document Frequency  

Inverse Document Frequency measures how important a term to 

a document. When we calculate term frequencies, we assume that all 

terms have the same importance in a document. Whereas 

conjunctional words such as "dan", "adalah", and "serta" very often 

appear in several documents (sentences) thereby reducing how 

important the word is in a sentence. 
 

      (  ,   ) = ln 
( ) 

+ 1 (4) 
  

( ( , )) 
 

Formula (4), IDF (t,d) is the inverse document frequencies of 

a term in a document, n is the total number of the documents, 

df(t,d) is the number of documents with a term (t) in it. 
 

The effect of adding “1” to the idf in the equation above 
is that terms with zero idf, i.e., terms that occur in all 
documents in a training set, will not be entirely ignored [9]. 

 
The constant “1” is added to the numerator and denominator of 

the idf as if an extra document was seen containing every term in the 

collection exactly once, which prevents zero divisions [9]. 
 
d) Calculate TF-IDF Weight  

In the process of calculating weights using the TF-IDF method, 

the sci-kit learn tools with TfidfVectorizer class [9] is implemented 

where all the formulas used are in accordance with Formula 

(4), (5). And in this section will be exemplified how the calculation of weights 

using the TF-IDF method. 
 

          (  ,   ) =     (  ,   )        (  ,   ) (5) 
 
e) Normalize TF-IDF Weight  

Normalization is done so that the tf-idf weights on the same term but is on 

a different document and the document has a very different sentence length 

that has a well-balanced weight. Normalization is done using L2 norm 

so that the weight of tf-idf for each term has a weight of 0-1 scale, see 

Formula (6). 

 
=  = (6) 

‖ ‖   ⋯  
 

Below is an example of text that will put into TF-IDF 
weighting in Table II and Table III. 

D1 = “dia baik sekali.” 

D2 = “dia jahat sekali.” 
 
   TABLE II.   TF-IDF WEIGHTING  
            

 
Term 

 Tf     
Df Idf         

   

T1 T2 
  

        
           

 dia 1   1 2 1 
           

 baik 1   0 1 1.4054651 
           

 sekali 1   1 2 1 
           

 jahat 0   1 1 1.4054651 
           

 dia baik 1   0 1 1.4054651 
           

 baik sekali 1   0 1 1.4054651 
           

 dia jahat 0   1 1 1.4054651 
           

 jahat sekali 0   1 1 1.4054651 
            

   TABLE III.   TF-IDF WEIGHTING  
          

  Tf-Idf     Tf-Idf (L2 Norm) 
          

 T1  T2     T1 T2 
          

 1 1    0.3552001 0.355200085 
          

 1.4054651 0    0.4992213 0 
          

 1 1    0.3552001 0.355200085 
        

 0 1.4054651  0 0.499221327 
          

 1.4054651 0    0.4992213 0 
          

 1.4054651 0    0.4992213 0 
        

 0 1.4054651  0 0.499221327 
        

 0 1.4054651  0 0.499221327 
             
 

2) Support Vector Machine  
Support Vector Machine (SVM) is a classification 

method for linear or nonlinear data by using nonlinear data 

mapped to convert training data to a higher dimension. This 

method will find hyperplane by maximizing margin or 

distance between classes [7], [13], [14].  
Considering the class in classification, the one vs rest strategy 

is implemented, this strategy consists in fitting one classifier per 

class. For the implementation, scikit-learn LinearSVC class [9] is 

used. 
 
F. Comparing Results 

 
Results from the classification of rule-based using 

SentiWordNet and supervised machine learning, SVM algorithm 

with TF-IDF as feature extraction compared with recall, precision, 

f1-score parameters.  
Precision is the ability of a classification model to identify only the relevant data 

points [9], [14], see Formula (7). Recall is the 
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ability of a model to find all the relevant cases within a dataset [9], 

[14], see Formula (8). F1-score is the harmonic mean of precision and 

recall [9], [14] taking both metrics into account in the Formula (9). 

Accuracy is the quality or state of being correct or precise [14], see 

Formula (10). 

 

=   (7) 
( )   

Due to the underfitting dataset, the dataset is balanced using our 

proposed method. During the process of balancing the dataset, the amount 

of neutral class data increases to 250 data due to the average of positive 

and negative data. 

 
TABLE IV. COMPARISON OF RESULTS USING 10-FOLD CROSS 

VALIDATION  

          
Precision 

 
Recall 

F1- 
Accuracy  

= 
     

(8) 
  Score 

 

      

(%) (%) 
 

(%) ( )     
(%)               

(    )  

(9) 

SVM without      

  1           = 2 
     

Balancing 48.74 53.23 50.89 75.75 (   )  

         Method      

= 
       (10) Rule-based      
          

         SentiWordNet      

Then for the split between training data and data testing without 49.5 46.42 47.76 55.81 

Balancing 
     

using K-Fold Cross Validation method. So the data is divided      

Method 
     

into k section and then will be executed classification process      

SVM with 
     

as much as the k and for the data, testing is selected from one      

Balancing 82.02 85.45 83.69 89.06 of k fold and training data is fold which not used as data testing 
Method 

     

[13], [14]. The selection of data testing per round is selected in      

Rule-based 
     

sequence starting from the folds 1, see Fig. 4 for the illustration.      

In this study, scikit-learn K-Fold class [9] is implemented for SentiWordNet 
51.34 49.65 50.45 51.59 the splitting process. For example, round 1 is used as data with 

Balancing 
     

testing fold 1 and so on.           
     

Method 
     

               
 
 
 
 
 
 
 
 
 
 

 
Figure 4. K-Fold Cross-Validation 

 
IV. RESULTS AND ANALYSIS 

 
Implementation of this research is created by using Python 

Programming Language. The total number of the dataset is 553 data 

with detail for positive class 259 data, negative class 241 data, and 

neutral class 53 data. Then splitting between data training and data 

testing, we set k = 10 for the k-fold cross-validation splitting method.  
 
 
 
 
 
 

 
Figure 5. Underfitting on Neutral Class 

 
For the 10th round k-fold cross-validation, the data testing for the 

neutral class does not exist at all because all of the 53 neutral class data has 

become training data, see Fig. 5. 

 
The results with the balancing method shown in Table 3 show that 

the SVM algorithm with the TF-IDF method as feature extraction is 

superior with f-score 83% and accuracy 89% compared to using rule-

based SentiWordNet which get f-score 50% and accuracy 51%.  
The results from Table IV can be compared, the balanced datasets get 

better results if using SVM algorithm with TF-IDF as feature extractor 

increases the accuracy and f-score because in particular the datasets which 

are neutral class has been balanced in number but the SentiWordNet rule-

based algorithm has decreased both in accuracy and f-score.  
We analyzed for using the rule-based SentiWordNet method found the 

average number of words not found synsets totaling 573 words. Whereas 

if the word amounting to 573 found synsets can increase the accuracy to 

about 20%. 
 

V. CONCLUSION 
 

Based on the results of the classification using SVM and 
rule-based, we can be concluded that :  
1. Balancing datasets can improve both accuracy and f-score for 

SVM algorithm with TF-IDF as feature extraction method but can 

decrease both accuracy and f-score for the ruled-based 

SentiWordNet method.  
2. SVM algorithm with TF-IDF as feature extraction method is much 

better to use compared to rule-based SentiWordNet.  
3. There are still many words that do not have synset because Indonesian 

vocabulary is still incomplete if using SentiWordNet and tools 

translator is still not good in translating Indonesian to English in 

language structure. 
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Abstract—Traditional houses are one of Indonesia's cultural 

heritage. All provinces in Indonesia have traditional houses as 

symbols of the characteristics of people living in certain 

environments. The traditional houses from provinces in 

Indonesia are located in Taman Mini Indonesia Indah (TMII). 

TMII strives not only to reconstruct houses from various 

provinces, but also to create realistic models and shelters of 

various people in Indonesia. To provide information about 

cultural house to the general public, in this research 3D graphic 

models of TMII and the surrounding environment have been 

created and developed. Virtual Reality technology was used to 

display the visualization of cultural houses and the surrounding 

environment in 3D graphics technology. This research used 

Blender and Unity3D software to create 3D and virtual reality 

models that can be implemented and displayed on the Website. 

The results of this research was a 3D website from traditional 

houses from Indonesia provinces. This web site consists of scenes 

of traditional houses in TMII where users can explore each of 

the traditional home environments.                         

 Keywords: cultural heritage, traditional houses, virtual reality, 

3D website, virtual environments  

1. Introduction 

Indonesia is a large country that has a diverse culture. 

Indonesian culture is spread in all provinces and is a 

characteristic of unique regions.  Indonesia is a big country 

and has a long history in its development. A number of cities 

in the country of Indonesia have a collection of art, culture 

and knowledge. In the New Order government came the 

thought of the first lady (Madam Tien Soeharto) to create a 

park that contains representations of art and culture from all 

provinces in Indonesia, which is called TMII.  Taman Mini 

Indonesia Indah (TMII) is a place or location used to store art 

and cultural products coming from all provinces in Indonesia, 

especially traditional houses and art products. TMII preserves 

art and cultural collections as well as other historic objects. 

TMII is open to the public so it can be visited by the general 

public. TMII has a goal to serve the needs of art and cultural 

information for the community, recreation facilities and to 

increase public knowledge. With the existence of TMII the 

general public can find art and culture coming from all 

provinces in Indonesia although never visited other 

provinces. There are many ways in which the TMII to attract 

people to visit there. By providing information through a 

number of books, it is also available in other print media as 

well as through a number of websites. Submission of 

information through the print media and websites that exist 

so far is not enough, because many objects and objects 

(traditional houses, buildings, and parks) which is objects or 

3 dimensional (3D) environment. 3D model and 3D objects 

surroundings will not be intact if the real objects are displayed 

only through images. Thus it is necessary to be able to display 

or visualize real objects in 3 dimensional. In this way, objects 

and environments can be displayed as their original form, so 

it will be more interesting and the information conveyed 

becomes meaningful/intact.  One of the objects that placed in 

TMII is a traditional/culture house. This traditional house is 

a representation of 33 provinces of Indonesia. Examples of 

custom houses placed in TMII are as shown in figure 1 below. 

 

 
 

Figure 1. Tradisional/Culture House of Central Java 

Province in TMII. 

 

Figure 1 is obtained from a website showing a Central Java 

platform in TMII. In addition to the picture there is a 

description of the pavilion and the parts contained in the 

pavilion, among others. If the information provided is only in 
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the form of description, then the reader does not know the 

details about the form or appearance and ornament that is in 

the pavilion. This problem can be solved if the information 

about the displayed object is not only in the form of pictures 

and description, but by using 3d visualization. The reader or 

the person seeking information will know more details of the 

object described because it is visualized like the original 

object. From the background, then in this study developed a 

way to be able to display the original object by visualizing it 

in the form of virtual display / virtual. The texture of the 

visual object is made according to the texture or color of the 

original object. The information delivery method can use 

computer graphics technology. By using computer-based 

web graphics technology, it can be developed an application 

program that can be accessed through the internet browser to 

display 3-dimensional objects. Utilization of web-based 

virtual reality technology can visualize the custom house and 

environment in TMII virtually so that people know the detail 

of every corner and space available. Application users can 

explore every angle or space available in TMII. 

 

2.  State of The Art Research in Virtual Reality 

The development of virtual world in the form of 3D has been 

done by a number of researchers. Batty et. al has made the 

virtual world in the form of 3D city [1]. Similarly the 

modeling of the city has been made by Shiode in his article 

on the creation of an urban environment in the form of 3 

dimensions [2], and city models for focus based tour 

animations [3]. However, the development of the virtual 

world that has been developed has not been using or based on 

the web, so virtual reality applications are created must use a 

special program to be able to run it.  The latest Virtual Reality 

technology enables displaying 3-dimensional models via the 

web, the WebGL (Web Graphics Library). The developer 

does not require a plug-in on Web browsers where the 

previous VRML technology was required. It is a Javascript 

API that can be used for processing 2D and 3D graphics on 

the Web. Developers take advantage of rendering an 

animation using Javascript, Web pages, and standard Web 

stack technology without using plug-ins. 

WebGL is part of HTML5 technology, because it is packaged 

in some browsers that support HTML5 technology. WebGL 

can work on some desktop and mobile based browsers. 

WebGL is evolving and making web searches more beautiful 

in appearance as it displays a moving visualization, from a 

game to data visualization. WebGL was developed by the 

Khronos Group, which is an institution that also governs 

OpenGL, and is a free, inter-platform API that brings 

OpenGLES 2.0 to the web as a 3D drawing context in HTML. 

WebGL was developed by Khronos Group which is an 

institution that also governs OpenGL, COLLADA, and other 

specifications. The official release of WebGL by its 

developers, Khronos is: WebGL is a free, inter-platform API 

that brings OpenGLES 2.0 to the web as a 3D drawing 

context in HTML. WebGL uses OpenGL shading language, 

GLSL ES, and can be combined with other content on the 

web in addition to 3D content.  This research used Unity3D, 

which is a software used for several things, such as for model 

visualization, creating 3D games and animated objects. 

Unity3D WebGL allows developers to generate 3-

dimensional VR models that can later be displayed through a 

web browser A number of previous studies that utilize 

WebGL to be able to display 3-dimensional objects in large 

sizes, for example to produce virtual museums [4], Cultural 

Heritage [5], Cultural Heritage Learning [6], Cultural 

Artifacts [7], Virtual Educational [8] and Huge City Model 

[9].  Previous research that has been done was the research on 

the developing 3-dimensional model and web-based virtual 

reality in National Monument and its environment [10]. This 

research has been produced 3-dimensional models of the 

National Monument and the static and dynamic objects. The 

texture of the object is adjusted to the original so that the 

result of making the 3D models corresponds to the real 

condition of the National Monument. Figure 2 shows the 

results of the making web based of the National Monument. 

In addition to the creation of 3-dimensional model for 

National Monument, the research also created other objects 

contained around the National Monument, among others, a 

number of park and statues that placed in the park. 

 

 
 

Figure 2. National Monument in a Website [10] 

 

The previous research about cultural houses was published by 

Hanan [11]. The publication was about Batak Toba cultural 

heritage. The research tried to use close-range 

photogrammetry technique to documentation a traditional 

Batak Toba house. Another research about traditional houses 

of Indonesia was published by Schefold [12] for 

transformation in vermacular architecture. 

 

3.  Research Method 

The research method of developing 3d model in a web, 

basically there are two main things, i.e. modeling and 

visualizing in the form of virtual reality. It was needed to be 

prepared number of steps so that the end product of the 3D 

modeling of the TMII and its objects surrounding area can be 

displayed visually on the Web. Users can explore the 3D 

models and its environments by controlling buttons on the 
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keyboard or by using other control devices (mouse). The 

research method that was used in this research as in figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Research Method 

 

The research was begun by analysis. This step analyzed what 

software, hardware, tools which is needed to generate a web-

based virtual reality application. The next step is data and 

information collection, where this step was done by visiting 

the location of TMII. This step was collected information of 

culture houses: shape, dimension and texture of objects. 3D 

modeling (using Blender software) step created the 3d model 

from real culture houses and the objects that exist in the form 

of three-dimensional graphic models. The step continued 

with developing virtual reality model with Unity3D software. 

The research continued with creating VR website, converting 

the 3-dimensional model that has been created in the form of 

virtual reality that can be showed with a web browser and 

developing a website. Testing step was testing of the models 

with examining the models to display whether the model 

correct or error to display. Test activity also including 

measuring the loading time of every scene to display in the 

website. 

 

4.  Website Design 

The website was designed in 5 main menus. The menus are: 

culture houses, TMII in virtual reality, history of TMII, about 

virtual reality and about us. Culture houses menu shows the 

list of houses and the description about the house, TMII 

Virtual Reality consists of many pictures of culture house in 

virtual reality, History of TMII consists of the history of 

TMII, About Virtual Reality menu shows the Virtual Reality 

and how to use or navigate virtual reality, and About us. menu 

consists author information.  

 

5.  Result 

Result of this research was a website of three-dimensional 

model of traditional/culture houses and the objects 

surrounding the environment, which can be displayed in a 

web browser. The research data have been taken from the real 

TMII. Texture data taken from real TMII and then added to 

each object as original object. To generate the texture 

according to the dimensions of the original model, adding 

some texture on large objects must be adapted to the actual 

dimensions. Virtual Reality shown through the website is 

placed in TMII Virtual Reality menu. Virtual reality 

modeling was place by dividing into a number of scenes, 

where every scene consist of specific traditional/culture 

house. This was done due consideration of the size of large 

models that will be hard for a computer that is used when 

rendering.  In the TMII virtual reality culture houses menu, 

there are 33 culture houses of the Indonesia provinces in VR 

which can be accessed by the user. At any existing VR 

models, users can perform a walk-through using the keyboard 

by pressing the up arrow, down left and right. The website 

and virtual environment of some culture houses looks beyond 

is as shown in figure 4. 

  

 
 

Figure 4. TMII Virtual Reality Website. 

 

Figure 4 shows the virtual reality sample of traditional/culture 

house from some province of Indonesia. This scene consisted 

of culture house including the vegetation and static objects 

surrounding the environment. Figure 5 shows an example of 

a 3-dimensional model from a traditional / traditional house 

from West Kalimantan, a traditional house in Yogyakarta, a 

traditional house in South Sumatra, a traditional house in 

Sulawesi, a traditional house in Aceh. This landscape consists 

of traditional houses including vegetation and static objects 

that surround the environment. The texture in the traditional 

house object is obtained from the original object of the 

traditional house in TMII. 

 

 
(a) 

 

Analysis 

Data and Information 

Collection 

3D Modelling 

3D Website Development 

Testing and Implementation 
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(b) 

  

 
(c) 

 

 
(d) 

 

 
(e) 

Figure 5.Culture House of  (a) West Kalimantan, (b) 

Yogyakarta, (c) South Sumatera, (d) South East Sulawesi, 

(e) Aceh 

 

6.  Testing and Implementation 

The result of the 3d traditional houses has been tested by 

comparing with the real traditional house. The texture that 

implemented in 3d model should be same as the real 

traditional house. Figure 6 shows the comparison between the 

traditional houses and 3d model of traditional houses. 

 

 
 

(a)                              (b) 

Figure 5.Culture House (a) 3D house model, (b) real house 

 

 

This website has been implemented and tested by measuring 

size of scene and loading time of the scene.  The website has 

been tested in Mozilla fire fox browser and user can walk-

through and navigates in the scene smoothly. User can 

navigate using keyboard and mouse to see cultural house 

and move to another cultural house scene.  The website has 

been published in URL www.vr-tmii.com.  

 

7.  Conclusion 

This research has successfully to build the culture heritage of 

traditional houses of Indonesia. This research has 

successfully generated virtual environment of 

traditional/culture houses in Beautiful Indonesia Miniature 

Park (TMII) and objects surrounding the environment.  The 

virtual model of the culture house was successfully displayed 

in a web. The testing results showed that virtual model can be 

displayed in the web and the user can walk-through real time 

to navigate in that virtual scene. Users can easily control the 

virtual reality models with a keyboard and mouse 
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Abstract—The transition of the enterprise information system is 

something that needs to be considered, the inhibiting and 

supporting factors of transition are the key to success in 

transitioning an information system in the company so that it is 

expected to achieve the company's business goals. Internet service 

provider (ISP) A is one of the largest ISPs in Indonesia to 

transition the enterprise information system to improve the 

performance and achievement of the company because there are 

still many obstacles in the previous system that hamper work and 

make the service to customers is affected by the constraints of 

previous enterprise information systems. However, in 

implementing the transition at ISP A, there were still many 

problems found in the  appropriation of individuals towards the 

new enterprise information system. In this study, individual 

appropriation of the system becomes the subject of discussion. A 

qualitative positivistic approach with interview data collection 

methods is conducted in order to obtain as much information as 

possible from the resource persons involved in the use of 

information systems in each of their work. The individual 

appropriation of technology theory becomes a reference as a 

research framework to explore information about individual 

appropriation of the enterprise information system when the 

transition is implemented.  

 

Keywords: Transition; Enterprise information systems; 

Individual appropriation of technology.  

I.  INTRODUCTION  

As the development of information technology progresses, 

many industries or companies begin to integrate every element 

of their business by utilizing enterprise information systems that 

are intended to provide changes to the company in order to 

compete in the current era (Kadiri et al., 2016). One of them is 

by implementing enterprise resource planning (ERP) as an 

enterprise information system providing solutions in integrating 

every element of the organization in a company to achieve its 

goals and to be able to compete in an increasingly global market 

by integrating every part of the company in a centralized system 

well (Wibisono, 2005). Many companies have begun to switch 

to enterprise resource planning (ERP) software from 

conventional information systems to integrate every element of 

the company so that it can help companies run business 

processes well (Kurbel, 2013). 

The need for the use of information technology in 

companies to provide competitiveness becomes a crucial need 

(Fathian, Akhavan, & Hoorali, 2008). However, the changes 

that occur in the company's information system are an important 

concern when a company will reform an enterprise information 

system that is still conventionally becoming an integrated and 

centralized ERP-based information system that includes various 

divisions such as finance, logistics, accounting, production and 

human resources. The challenges faced during ERP 

implementation are organizational barriers, individual factors 

and technological factors (Babaei, Gholami, & Altafi, 2015). 

Not only when the conventional system changes to ERP, the 

version changes in an ERP that was previously used as a version 

that has better capacity and performance than before will have 

an impact on the company's business processes. The first thing 

that needs to be considered when implementing ERP in a 

company is the readiness of the organization for ERP adoption, 

namely the readiness of the organization in the face of the 

cultural changes that occur, the involvement of all users in the 

system and the involvement of decision-making executives by 

utilizing the system to achieve company goals (Sun, Ni, Lam, 

& Ng, 2016) 

 In addition, investments that require large and time-

consuming costs in ERP implementation can be the problems 

that will be faced in the company (Costa, Ferreira, Bento, & 

Aparicio, 2016). Effective strategies are needed in the 

implementation of enterprise information systems to provide 

value from IT investments in the company (Rezvani, Dong, & 

Khosravi, 2017). Proper integration by obtaining relevant 

information in its application can help overcome obstacles 

during implementation (Kong, Wang, & Zhang, 2008). The five 

main domain strategies during ERP implementation include: 

setup, design, re-engineering, configuration and testing and 

training of use (Singla & Goyal, 2005) 

Internet service provider (ISP) A as one of the leading 
internet service providers in Indonesia sees the capabilities 
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offered from the application of information technology and 
implementing an enterprise information system for several 
years. At ISP A, the enterprise information system used 
previously is still a lot of shortcomings that are felt by employees 
in their use related to work. The previous system also had a lot 
of bugs which caused some divisions to experience difficulties 
in carrying out their work, one of the example is in the store 
specialist or admin department that often has problems with 
customer data errors that are active, so that it can cause some 
problems that are quite a concern. Over time, ISP A made 
adjustments and increased the ability of the enterprise 
information system to enable the company to continuously 
improve the quality of its services. In the beginning of 2017 and 
the fourth quarter of 2017 the company began to change the 
previous enterprise information system by using another version 
which is expected to provide better capabilities and capacity than 
the previous version. System changes that occur at ISP A include 
changes in the customer administration system, financial and 
internal administration. However, the implementation of the 
transfer of the previous information system to the new system at 
ISP A is not an easy matter, there are obstacles and risks that will 
be accepted if the implementation of this system transition will 
not have an impact on the company (Sun et al, 2016; Costa et al, 
2016; Rezvani et al, 2017). 

Individual appropriation of technology when transitioning at 
each ISP A branch is the subject of the discussion presented. 
Individual appropriation of technology is proposed as a 
theoretical framework to find out how a person or group of 
individuals in conformity with the application of information 
systems to improve the quality and performance of individual 
performance.  

II. THEORETICAL FRAMEWORK 

A. Enterprise Information System 

Enterprise information systems are widely adopted and 
implemented quickly by many industries or companies to 
integrate every element of their business aimed at providing 
change in the company to compete in the era of the global 
economy (Guo, Wang, & Luo, 2006). The ability which 
provided by an enterprise information system dynamically to 
change management models, adjust business processes, see 
changes continuously over time regarding user needs and 
readjust business processes. The main objective is to utilize 
thoroughly of the company's information sources and increase 
the effectiveness of information system investments in 
companies in the face of global competition (Yang & Xie, 2007). 

Every element of the organization involved in the company's 
business process can be integrated by utilizing enterprise 
information systems, ranging from manufacturing, planning, 
marketing, distribution, finance, logistics, accounting, 
production and others, according to the organizational elements 
involved in the company's business processes (Babaei , 
Gholami, & Altafi, 2015). The challenges that need to be 
considered when adopting an enterprise information system for 
a change in the company's business processes in the face of 
highly global competition which very competitive include: (1) 
value chain data management, (2) system context awareness, (3) 
usability, interaction and visualization system, (4) spending on 
human resources and ongoing training (El et al., 2016). 

B. Enterprise Resources Planning 

Enterprise information systems begin to penetrate the world 
of industry or companies in order to continue to be competitive 
in the global era, to meet these needs the company sees the 
capabilities provided by the enterprise information system to 
integrate every element of the organization in a system better 
known as enterprise resource planning. Enterprise resource 
planning consists of several integrated modules, including: sales 
and marketing, human resources, finance, procurement, 
logistics, and several other organizational elements involved in 
the company's business processes (Romero & Vernadat, 2016). 
The ability of enterprise resource planning in handling the 
company's business processes to improve coordination and 
collaboration between departments is the main reason many 
companies have begun to switch to enterprise resource planning 
(Wagaw, 2017). 

C. Enterprise Information System Transition 

The transition from the previous system to the new system in 
a company is not taboo in the era of global competition, the 
demand for information systems that are able to provide the best 
ability to support the company's business processes in order to 
achieve its goals is the main reason for the implementation and 
change of the system. ERP as an enterprise information system 
is expected to provide a solution to integrate every element in 
the organization in a company to achieve its goals and to be able 
to compete in an increasingly global market by integrating every 
part of the company in a centralized system (Wibisono, 2005) , 
the company will reform the enterprise information system 
which is still conventionally becoming an ERP-based 
information system that is integrated and centralized by 
encompassing various divisions such as finance, logistics, 
accounting, production and human resources (Babaei et al., 
2015). In table I can be seen several previous studies that raised 
the issue of the transition of information systems in companies. 

TABLE I.  THE PREVIOUS STUDIES RELATED INFORMATION SYSTEM 

TRANSITION 

Author Study 

(Liu, 

Miao, & 

Li, 2007) 

This study uses indicators of return on assets (ROA), return on sales (ROS) and 

costs of goods sold (COGS) from Barber et al. to analyze the impact of ERP 

implementation on the performance of financial performance of 50 chemical 

companies in China. This study concludes that it takes at least three years to 

implement ERP so that it can benefit its financial performance and this can be a 

reference for other companies to switch to investing in ERP in handling the 

company's business processes.. 

Chofreh, 

Ariani, & 

Klemes, 

2017 

 

 

This study discusses the application of Sustainable Enterprise Resource Planning 

systems (S-ERP) in companies that have implemented the previous information 

system. By using the conceptual research method, this study discusses the 

barriers found when implementing S-ERP in a company that is related to the lack 

of overall planning of S-ERP implementation. By determining the roadmap, 

framework, and guidelines for the implementation of S-ERP it will be in 

accordance with the planning. 

Ferreira, 

Santos, 

Soares, & 

Machado, 

2013 

 

 

This study discusses the suitability of process-level requirements analysis with 

product-level requirements. This resulted in modeling in the development of 

information system implementation with the company's needs not aligned. The 

V-Models approach model (the V + V process) is used to overcome the level 

process mismatch with the level product so that it can be aligned in its 

application for the implementation of information systems in the company 

Demoč, 

Vyhnálik

ová, & 

Aláč, 

2015 

 

 

This study discusses the optimization of IS that has been implemented for a long 

time in the company so that it can be upgraded and centralized in helping the 

company's business processes. Dynamic changes that occur in information 

technology are an important concern in this study so that the information system 

that has been implemented can be in accordance with the progress of information 

technology changes that continue to grow rapidly in helping companies to 

improve their competitiveness. 

Assmann 

& Engels, 

2008 

This study discusses the implications of the implementation of Service-Oriented 

Architecture (SOA) in companies, by using Enterprise Architecture (EA) service 
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Author Study 

 orientation and the challenges of architecture must be understood so that 

modeling fits the needs of the company 

From several previous studies, this has inspired researchers 
to propose research on problems that arise when transitioning the 
enterprise information system at ISP A by focusing on the 
problem of individual appropriation for the new enterprise 
information system. There are still confusion and complaints by 
employees which is an important point in this study to prove the 
indicators of what causes these individual employees to be 
constrained. This needs to be reviewed properly so that 
employee performance is expected to improve and help 
companies achieve business goals. 

D. Individual Appropriation of Technology 

Individual appropriation of technology which is the concept 
of psychological ownership theory as a case study framework in 
ISP A. Antecedents consists of five variables that have an impact 
on consequences, antecedents variables include: satisfaction 
expectation (individual satisfaction with the use of technology), 
desire for pleasure (feeling happy because you can master the 
use of technology to help work), desire for autonomy and control 
(the desire to regulate and control technology that is appropriate 
for the job), enjoyment expectation (sense of comfort in using 
technology), and desire for security (sense of security when 
using technology at every job). These antecedents variables 
influence the variables of consequences after implementing 
individual appropriation of technology which has an impact on 
the performance of individuals in the organization. In figure 1 
can be seen antecedents and consequences used in individual 
research appropriation of technology (Gaskin & Lyytinen, 
2012). 

The antecedents raised in individual appropriation of 
technology research show a significant impact on individual 
suitability for technology in the company. Consequences 
indicators are proposed to find out internal factors that show the 
appropriation of individuals to technology in each of their jobs 
in order to improve performance in achieving company goals. 
This research assumes that the individual appropriation of 
technology theory has a positive impact on the consequences 
variables, including: personal and object-related satisfaction 
(users are satisfied with the features of the technology so as to 
improve performance in the organization), control (users can 
control results acquired on technology at work), social power 
and status (individuals who use technology feel they find 
confidence in work so as to improve the individual's social 
status), self-identity (individuals find their identity in the 
organization after feeling the benefits of technology), security 
(users feel safe using technology in work), extra-role behavior 
(users who feel the benefits of technology and get satisfaction 
with technology in their work tend to contribute more to the 
organization to complete their work), job satisfaction 
(individuals feel satisfaction in using technology in every job), 
commitment to organization (individuals who feel the benefits 
of technology in their work tend to give more commitment to the 
organization than individuals who have not benefited from 
technology appropriation), organizational self-esteem (increased 
individual confidence in each job which will have an impact on 
its contribution to the overall organization), organizational 
citizenship (individuals who utilize technology in their work 

tend to give the nature of loyalty to the organization), efficacy 
(individuals who use technology in the organization will 
increase effectiveness in their work), and competence 
(individuals who use technology will feel more competent in 
every job) (Gaskin & Lyytinen, 2012). 

Figure 1.  Antecedents and consequences proposed in the framework of  

individual appropriation of technology (Gaskin & Lyytinen, 2012) 

III. RESEARCH METHODOLOGY 

This study adopts antecendents and consequences variables 
which are presented in the individual appropriation of 
technology framework which is a concept of psychological 
ownership theory as a case study research framework at ISP A 
(Gaskin and Lyytinen, 2012). The phases in the case study 
research conducted in this study consisted of three stages as 
shown in figure 2. The data collection in this study was carried 
out with a qualitative positivistic approach using interview 
methods to extract information from informants who acted as an 
important part or hidden population in management and 
company operations, as well as analyzing the facts and empirical 
data that affect individual appropriation of the enterprise 
information system when the transition implementation in this 
case study is taken from the perspective of branch ISP A 
employees (Heckathorn, 2011). 

Figure 2.  Phases of research implementation case study of individual 

appropriation of technology 

The study was conducted on research subjects, namely ISP 
A branch employees located in Central Java and Yogyakarta 
Special Region. The selection of branches is also based on the 
grade of the branch itself, three branches are taken as research 
objects based on the area that is divided into several branch 
grades, namely Yogyakarta branch (grade A), Solo branch 
(grade B) and Klaten branch (grade C). The detailed explanation 
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•Collect Data and Data Analysis

Phase 3
•Conclude



The 2nd International Conference on Informatics for Development 2018 

ISBN 978-602-53524-0-9 

C4 - 20 

 

of the sources who are the object of research can be seen in table 
II. 

TABLE II.  INTERVIEWEES IN RESEARCH 

Branch Interviewees 
Interviewees 

Code 

The 

Intensity of 

Use 

Grade 

Branch 

Yogyakarta 

Engineer A3 
The use of 

certain times 

(Low) 

A 

Customer 
Care 

A2 

Continuous 
use 

(High) 

Store 

Specialist/ 
Admin 

A1 

Inside Sales A4 

Solo 

Engineer B1 The use of 

certain times 

(Low) 
B 

Supervisor B2 

Store 

Specialist/ 

Admin 

B3 

Continuous 

use 

(High) 

Klaten 

Engineer C1 
The use of 

certain times 

(Low) 
C 

Store 

Specialist/ 
Admin 

C2 

Continuous 

use 
(High) 

The antecendents and consequences adopted in this study 
were collected by interviewing sources involved in the use of 
enterprise information systems. In table III can be seen the 
questions raised based on the framework of individual 
appropriation of technology as inspiration for data collection 
during the system transition. 

TABLE III.  QUESTIONS IN RESEARCH  

Construct  

(Gaskin & 

Lyytinen, 2012) 

Questions Code 

Satisfaction 
expectation (P1) 

How satisfied are you in expecting to use 

a new enterprise information system? 
S1 

What are the differences that you feel in 
the previous enterprise information 

system in terms of the ease of your 
work? 

S2 

Desire for 

pleasure  (P2) 

How pleased are you with this system in 

helping your work? 
D3 

How do you master this system to help 
your work? 

D4 

Desire for 
autonomy and 

control (P3) 

How far do you master the use of the 

new system? 
D5 

How important is this system in 

improving the performance of your 

work for the company? 

D6 

Enjoyment 
expectation (P4) 

How comfortable are you with the 
system after a transition? 

E7 

What difference do you feel after a 

change from the old information system 
to a new system for your work? 

E8 

Desire for 

security (P5) 

How believe are you with the security of 

each of your work data on this system? 
D9 

What difference do you feel in the 

previous enterprise information system 

in terms of the ease of your work? 

D10 

 

IV. RESULT AND DISCUSSION 

A. Enterprise Information System Transition  

ISP A, which transitioned the enterprise information system 

from the previous information system, saw several reasons for 

consideration, to achieve better business goals than the previous 

system. The previous system had many obstacles such as 

administrative problems, failure in synchronization and so on, 

which were taken into consideration by the company to 

transition the enterprise information system. The issue of 

maintenance costs from the previous system is also a major 

addition to the reason the managerial party made the transition. 

The transition carried out at ISP A in its implementation still 

found some obstacles, in this study the focus taken was the 

appropriation of individuals towards the new enterprise 

information system. From field observations, many individual 

employees are still confused and still have not found the best 

performance when using a new enterprise information system. 

Therefore, it is proposed the concept of individual appropriation 

which is inspired by the individual appropriation of technology 

theory to explore what factors become obstacles that are felt by 

individual ISP A employees. 

B. Classification of Interview Results  

 Data information that has been collected through interviews 
is conceptualized based on the concept of individual 
appropriation of technology theory. There are five potential 
constructs used to explore information related to antecedents 
needed in the individual appropriation of technology theory. The 
results of the interviews that have been taken are then analyzed 
by designing conceptualizations that refer to the concept of 
individual appropriation of technology. The codified question 
constructs are analyzed according to the antecedents and 
consequences as inspiration to get the solution of the system 
transition done so that it is expected to be in accordance with 
business processes and achieve the company's business goals. 
The distribution of constructs based on antecedents and 
consequences can be seen in figure 3. 

Figure 3.  Constructive implications for the transition of enterprise 

information systems 

Enterprise Information System 

Transition

P1 (S1) (S2)

P4 (E7)(E8)

P2 (D3)(D4)

P5 (D9)(D10)P3 (D5)(D6)

Personal and object related 

satisfaction,

Job satisfaction

Commitment to 

organization, 

Organizational citizenship,

Self identity

Control, Competence, 

Extra-role behavior, 

Efficacy, Organizational 

self-esteem

Job satisfaction

Social power and status
Security, 

Organizational self-esteem
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C. Classification of Interview Results  

The results of the interviews were collected in one interview 
transcript which was analyzed by classifying the answers 
obtained from the interviewees. The study takes a simple 
classification using three categories, in table IV can be seen the 
classification of the answers of interviewees.  

TABLE IV.  SENTIMENT CLASSIFICATION FROM INTERVIEWEES  

No Classification Sentiment 

1 Positive If the resource person feels sufficient, happy or 
very happy 

2 Neutral If the resource person feels confused, or answer 

50:50 with what the resource person feels about 
the information system transition 

3 Negative If the resource person feels dissatisfied, or the 

percentage mentioned by the resource person to 
the transition is less than 50  

  

D. Analysis of Interview Result 

The findings in this study are based on interviews with 
resource persons related to the use of enterprise information 
systems when the transition provides an understanding of how 
an individual in an organization or company can accept a new 
system by considering several aspects of the construct referred 
to. In table V can be seen the findings of this study. 

This finding results in the opinion that the overall results still 
lead to a system mismatch with individual employees, this is due 
to the comfort and individual satisfaction of the new enterprise 
information system after the transition. As in the statement given 

TABLE V.  SENTIMENT CLASSIFICATION FROM INTERVIEWEES  

No 
Construct 

Code 

Sentiment 
Close 

Sentiment Positive Neutral Negative 

1 S1 4 - 5 Negative 

2 S2 4 - 5 Negative 

3 D3 4 1 4 Neutral 

4 D4 4 1 4 Neutral 

5 D5 4 1 4 Neutral 

6 D6 9 - - Positive 

7 E7 4 - 5 Negative 

8 E8 4 - 5 Negative 

9 D9 8 - 1 Positive 

10 D10 8 - 1 Positive 

by one of the informants, "... I am not too satisfied because the 
contents are not too complete, because I am still new, I still have 
not mastered the system ...", or "... The system that used to be 
easier to understand ... because we still memorize it in the use of 
a new system, so it's not satisfied ... ". In figure 4 can be seen the 
factors that influence the appropriation of individuals in the 
research that has been carried. 

Figure 4.   Individual appropriation diagrams of the enterprise information 

system transition 

Neutral sentiment is implicated in the pleasure factor and 
individual mastery when using an enterprise information system. 
Both of these factors represent commitment to organization 
variables, organizational citizenship, self identity, control, 
competence, extra-role behavior, efficacy, and organizational 
self-esteem that are felt by individual employees when 
implementing the use of enterprise information systems. Some 
informants who felt that the system gave them new abilities and 
they were also happy to use it, as in the statement of one of the 
following informants "... Actually 50:50 are happy ... because 
access to the System can only be accessed from the office ..." or 
in other statements "... We are new only ‘the skin’, because it is 
just an introduction ... ", but some others are still trying to adapt 
and learn more about the system after the transition which results 
in dissatisfaction of some individual employees 

Meanwhile, positive sentiment is implied for the individual's 
sense of security when using an enterprise information system 
with regard to each data of their work as shown by the statement 
of one of the following informants  "I believe it because we have 
each account, there is also a division responsible for the system 
and can only be accessed from the office network". Another link 
that gives a positive sense to the system that has been switched 
is a sense of awareness of the importance of a system to improve 
the quality of the company in order to achieve the vision and 
mission that has been established (Wijaya, 2011). The 
importance of information systems is a positive reason for the 
transition to individual appropriation, such as the following 
statement "... very important because all customer data that we 
execute is all here ...", other statements "... Very important 
because the system is’the staple food’ in the work ...". 

The sentiment that has been generated from this study is 
expected to provide knowledge for each organization or 
company about the importance of the role of individual 
appropriation towards the success of a transition that is 
implemented, and is expected to be a new learning for academics 
to be the subject of subsequent discussions 
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V. CONCLUSION AND SUGGESTION 

Based on the findings of the research that has been done, it 

can be concluded that the transition of the enterprise 

information system is not an easy thing to do, many indicators 

must be considered before making a transition, one of which is 

an indicator of individual appropriation of the enterprise 

information system of each employee in order to improve 

employee performance in working and ultimately can achieve 

the company's goals well. Pleasure and satisfaction factors are 

interrelated indicators of individual appropriation for the 

enterprise information system that is new during transition, so 

that indicators of autonomy and control, enjoyment, and 

security are expected to be significantly affected by indicators 

of pleasure and satisfaction. Furthermore, this research can be 

used as a reference for every company or organization when it 

will make a transition. 
Suggestions for companies that will rejuvenate enterprise or 

transitional information systems, one of the indicators that 
influence the success of the transition is the construct of 
individual appropriation of technology theory so that it can be 
properly balanced with each individual's appropriation for the 
new enterprise information system so that the purpose of the 
system transition is expected to help increasing employee 
performance in order to achieve business goals well. 
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Abstract-E-government is the use of Information and 
Communication Technologies (ICT) in the field of government. One 
of the benefits of implementing e-government is to create a clean and 
transparent government where the government is required to publish 
budget management documents through its website. This is in 
accordance with the Minister of Home Affairs Instruction Number 
188.52/1797/SJ 2012 concerning Transparency of Regional Budget 
Management. Based on the assessment of the Indonesian Forum for 
Budget Transparency (FITRA) with The Ford Foundation (FF), 
Kebumen District achieved the best budget transparency index in 
Indonesia. This study aims to find out the transparency of the 
Kebumen District Government's 2013-2017 budget management. 
This study uses a qualitative method. The results of this study indicate 
that the Kebumen District Government has a strong commitment in 
implementing e-government because it already has an official website 
that is well managed so that it can be accessed anytime, anywhere and 
by anyone, but this is not balanced with the management of email 
services as a medium of communication between communities with 
the government well. In addition, the website also does not comply 
with the standards for publishing budget documents, not publishing 
all required budget documents, and not updating budget data. 

Keywords-component; e-government; budget transparency; regional 
government website 

Background 

Public information disclosure in the era of globalization is 
the very important role and has even become a basic requirement 
for the development of the social environment. Transparency is 
an important aspect of creating good governance. Transparency 
will affect other aspects such as participation and accountability. 
A transparent government will guarantee the public to access or 
obtain information relating to the administration of government. 
The openness of information allows the public to participate in 
and supervise policies so as to prevent corruption, collusion, and 
nepotism. 

The Indonesian Constitution has guaranteed the right of 
every citizen to be able to obtain information as stipulated in 
Article 28 F of the 1945 Constitution, namely; “everyone has the 
right to communicate and obtain information to develop their 
personal and social environment, as well as the right to seek, 
obtain, own, store, process and convey information by using all 
available channels”. Therefore giving access to information to 

                                                         
1  S. A. Afandi and M. Afandi, “Implementation of E-

government As Media Transparency of Local Government 

Budget Management in Riau Province,” Proceeding 

International Indonesia Conference on Interdisciplinary 

Studies, Universitas Lampung, September 2018, pp. 121-130.  

the public is a government obligation mandated in accordance 
with the constitution. 

The World Summit on the Information Society (WSIS) made 
a decision that in 2015 each country sought government 
agencies, education, hospitals connected with communication 
and information networks and 50% of the world's population had 
the ability to access information through information and 
communication technology. Following up on WSIS, Presidential 
Instruction No. 3/2003 on National E-Government Development 
Policies and Strategies was established, which required state, 
provincial, district and city ministries/institutions to implement 
e-government. Based on the Minister of Home Affairs 
Instruction Number 188.52/1797/SJ of 2012 concerning 
Transparency of Regional Budget Management, local 
governments are required to have an official website, have 
budget transparency content, publish budget documents, and 
update data.1  

Based on the findings of the Indonesian Forum National 

Secretariat for Budget Transparency (FITRA) supported by The 

Ford Foundation (FF), the highest regional budget transparency 

index in Indonesia was obtained by Kebumen District. This 

finding is the result of an assessment of 70 regions in 18 

provinces throughout Indonesia. Kebumen District received a 

score of 0.98, while the average regional budget transparency 

index in Indonesia as a whole was 0.58.2 

Formulation of the problem 

How is the transparency of Kebumen Regency regional 
budget management in 2013-2017? 

Research Methods 

This study uses a qualitative method. Qualitative methods are 
used in this context to describe, analyze and interpret Kebumen 
Regency e-government in 2013-2017. Data analysis techniques 
used in this study include data reduction, data presentation, and 
conclusions while checking and validating data using 
triangulation techniques. 

 

2  M. Hasan and Y. Nurhidayat, “Laporan Local Budget Index 

2017 Hasil Penelitian di 70 Kabupaten/Kota,” Jakarta: 

Seknas FITRA & Ford Foundation, 2017, p. 73. 
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Theoretical Framework 

Transparency 

Transparency is a broad concept related to the availability of 
information and can be used by the community and other 
stakeholders3. This is based on the availability of information on 
government organizations that enable citizens and other external 
actors to monitor and assess the internal performance and 
performance of public organization. 4  Hood has a traditional 
view where government transparency refers to the rules of 
publication of basic information and procedures that can be 
accessed by the public that clarifies the activities that have been 
carried out by the government.5 

Transparency means the government is open in providing the 
widest information in managing public resources to the public. 
In the case of financial management which is basically a public 
fund, the government needs to be encouraged to provide 
financial information that is needed accurately, relevant, timely 
and trustworthy, from the planning process to account for the 
program and the budget that has been set.6  

Folscher revealed the benefits of transparency are: 

1. Transparency can reduce the uncertainty that contributes to 
fiscal and macroeconomic stability so that future 
adjustments can be minimized. 

2. Increasing the accountability of the government, the 
legislature, the media, and the public can carry out the 
control function of the government better if they have 
information about policies, implementation of policies and 
government revenues/expenditures. Public officials will be 
more responsible if the decisions taken are made 
openly/transparently to the public and can prevent 
corruption, collusion, and nepotism. 

3. Transparency can increase trust in the government and build 
closer social relations, for example, the community can 
understand government policies and even support the 
policy. 

4. Increase the investment climate. A clear understanding of 
government policies and actions will invite domestic and 
foreign investors to invest more.7 

                                                         
3  J. Araujo and F. T. Romero, “Local Government 

Transparency Index: Determinants of Municipalities 

Rankings,” International Journal of Public Sector 

Management, Vol. 29, 2016, pp. 327–347. 
4  A. Meijer, “Understanding the complex dynamics of 

transparency,” Public Administration Review, Vol. 73, 2013, 

pp. 429-439. 
5  C. Hood, “The Art of the State: Culture, Rhetoric and Public 

Management,” Oxford: Oxford University Press, 2000, p. 

211. 
6  P. Chalid, “Keuangan daerah, investasi dan desentralisasi,” 

Jakarta: Kemitraan, 2005, p. 56. 

Budget transparency criteria that can be used to measure 
transparency in planning and budgeting as stated by Kristianten, 
that transparency can be measured through several indicators, 
namely: (1) availability and accessibility of budget documents, 
(2) clarity and completeness of information in budget 
documents, (3) openness of the process, (4) a regulatory 
framework that guarantees transparency.8 

According to Mardiasmo the budget prepared by the 
executive is said to be transparent if it meets several criteria, 
namely: (1) there are announcements of budget policy, (2) 
budget documents are available and easily accessible, (3) timely 
accountability reports are available, (4) accommodation of 
people's voices/proposals, (5) there is a system of providing 
information to the public.9 

Another transparency expert, Florini defines transparency as 
the degree of availability of information to outsiders which 
makes them able to know the decision-making process and to 
assess the decisions made. In other words, government 
transparency can be interpreted as an inward monitoring 
capability concerning the ability of individuals and groups 
outside government organizations to monitor government 
activities and how the decision-making process.10 

According to Kristiansen transparency is useful to support 
four fundamental things, namely: (1) increasing the 
responsibility of policymakers towards the people so that control 
of politicians and bureaucrats will be more effective, (2) 
allowing the functioning of checks and balances to prevent the 
existence of a power monopoly by bureaucrats, (3) reducing the 
number of corruption cases, (4) increasing efficiency in the 
administration of public services. 11 The application of the 
principle of transparency can be seen as an attempt to prevent 
opacity and secrecy in the governance process that can lead to 
deviations of power, especially authority that is only controlled 
and monopolized by the state.12  

The transparency indicators put forward by Mardiasmo are: 
(1) there are announcements of policies regarding income, 
financial management, and regional assets, (2) there are 
announcements of policies regarding income, financial 
management, and regional assets that can be accessed, (3) 
reports available timely accountability, (4) availability of means 
for votes and proposals from the people, (5) there is a system of 
providing information to the public. Broadly speaking, these 

7  E. Nurdiansyah, “Keterbukaan Informasi Publik Sebagai 

Upaya Mewujudkan Transparansi Bagi Masyarakat,” Jurnal 

Bhinneka Tunggal Ika, Vo. l 3, 2016, pp. 147-151. 
8  Kristianten, “Transparansi Anggaran Pemerintah,” Jakarta: 

Rineka Cipta, 2006, p. 81. 
9  Mardiasmo, “Akuntansi Sektor Publik,” Yogyakarta: Andi, 

2002, p. 73. 
10  A. Florini, “Right to Know: Transparency for an Open 

World,” New York: Colombia University Press, 2007, p. 16. 
11 D. Mutiarin, “Public Service Integrity Perception: Case Study 

in Kutai Kartanegara Regency Indonesia,” Journal of 

Government and Politics, Vol. 5, 2014, pp. 92-103. 
12 G. Michener and K. Bersch, “Identifying transparency,” 

Information Polity, Vol. 18, 2013. pp.  233-242. 
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indicators can be categorized into 1) Accessibility (the ease of 
accessing the website). 2) Feedback mechanism (there is an 
opportunity for users to provide feedback). 3) Update 
information (the website displays information that is always 
updated). 4) Simplicity and readability (ease of information 
displayed on the website to be read and understood).13 

Analysis and Research Finding 

1. Accessibility 

In an effort to implement e-government, the Kebumen 
Regency Government has a website with the address 
http://www.kebumenkab.go.id/, which is managed by the 
Communication and Information Agency. The website is 
accessible to the public every day for 24 hours from anywhere 
and by anyone so that people can easily find the information they 
need, including with regard to local budget management 
information. 

This is a form of the government's commitment to follow the 
existing rules where budget transparency and implementation of 
e-government have been clearly regulated in the 1945 Basic 
Shrimp Law, Law Number 17 of 2003 concerning State Finance, 
Presidential Instruction Number 3 of 2003 concerning Policies 
and National Strategy for E-Government Development, 
Government Regulation Number 58 of 2005 concerning 
Regional Financial Management, Minister of Home Affairs 
Instruction Number 188.52/1797/SJ of 2012 concerning 
Transparency of Regional Budget Management, and Law 
Number 14 of 2008 concerning Public Information Openness. 

This is in line with the findings of the Indonesian Forum's 
National Secretariat for Budget Transparency (FITRA) with The 
Ford Foundation (FF) where out of 70 regions assessed, 
Kebumen District received the best assessment. With the 
website owned by the Kebumen District Government which is 
well managed so that it can be accessed by the public, this is a 
form of government compliance and in line with the times where 
the internet has become the most effective and efficient media in 
disseminating information, both among young and old so that 
information can reach easy and more accurate where currently 
hoax information is rampant in the community so that the use of 
the website by the government can be an accurate and reliable 
information media for the community. 

2. Feed Back Mechanism 

Feed Back Mechanism is part of one form of government 
transparency in managing its budget. With the Feed Back 
Mechanism, the government is willing to get a response from the 
community for the performance that has been done, both in the 
form of criticism and means in the running of the government, 
especially related to the transparency of regional budget 
management. 

With regard to the feedback mechanism, the Kebumen 
District Government on its official website has provided an 
email service facility: pemkab_kebumen@kebumenkab.go.id , 
which can be used by the community to interact directly with the 
government. Through the e-mail service, the public can give 

                                                         
13 Mardiasmo, “Otonomi dan Manajemen Keuangan Daerah,” 

Yogyakarta: Andi, 2004, p. 34. 

questions, complaints, and advice to the government in order to 
remind the quality of work and service as they wish. 

However, in its implementation, the Kebumen Regency 
Government was not responsive in responding to complaints or 
questions from the community through the e-mail service 
facility. In addition, the response given by the government was 
also considered unsatisfactory which later made people reluctant 
to use the e-mail services available on the website. 

3. Update Information 

According to the Instruction of the Minister of Home Affairs 
No. 188.52/1797/SJ of 2012 concerning Transparency of 
Regional Budget Management, one of the obligations of local 
governments is to publish budget documents and to periodically 
update data on the official website. Documents that must be 
published are; a summary of the Work Plan and Budget of the 
Regional Work Unit (RKA SKPD), a summary of the Work Plan 
and the Budget of the Regional Financial Management Officer 
(RKA PPKD), the Draft Regional Regulation of the Regional 
Revenue and Expenditure Budget (Ranperda APBD), Draft 
Regional Regulations for Regional Revenue and Expenditure 
Amendments (Ranperda APBD-P), Regional Regulation of 
Regional Revenue and Expenditure Budget (Perda APBD), 
Regional Regulation of Changes in Regional Revenue and 
Expenditure Budget (Perda APBD-P), a summary of the 
Regional Work Unit Budget Implementation Documents (DPA 
SKPD), a summary of the Budget Implementation Documents 
for Regional Financial Management Officials (PPKD DPA), 
Regional Work Unit Budget Realization Report (LRA SKPD), 
Budget Realization Report of the Regional Financial 
Management Officials (LRA PPKD), Audited Local 
Government Financial Statements (LKPD), and the opinion of 
the Supreme Audit Agency (BPK) on Local Government 
Financial Statements (LKPD). 

Based on observations made on the official Kebumen 
District Government website, the Kebumen Government does 
not publish all budget documents on its website in accordance 
with the existing rules. In addition, the Government of Kebumen 
also does not periodically update budget data on the website. In 
2017, the Kebumen District Government achieved the best 
assessment in terms of e-government implementation, including 
transparency in budget management on its official website, but 
in fact, the website in 2017 only presented 6 of the 12 
membership documents that must be published. 

If observed from 2013, one year after the enactment of the 
Minister of Home Affairs Instruction Number 188.52/1797/SJ 
2012 concerning Regional Budget Management Transparency, 
the Kebumen District Government has never published its 
overall budget management documents according to the existing 
rules. The publication of the most budget management 
documents was carried out in 2016 of which 12 documents were 
required to be published, the Kebumen District Government 
published 9 budget documents, the rest in 2013 and 2014 
published 8 budget documents, published 7 budget documents 

http://www.kebumenkab.go.id/
mailto:pemkab_kebumen@kebumenkab.go.id
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in 2015 and the number of budget document publications little 
done in 2017. 

TABLE I 

Dokumen 2013 2014 2015 2016 2017 

Summary of RKA-

SKPD 
√ √ √ √ √ 

Summary of RKA-

PPKD 
√ √ √ √ √ 

Ranperda APBD   √ √  

Ranperda APBD-P      

Perda APBD √ √ √ √ √ 

Perda APBD-P √  √  √ 

Summary of DPA-

SKPD 
√ √ √ √ √ 

Summary of DPA-

PPKD 
√ √ √ √ √ 

LRA all SKPD √ √  √  

LRA PPKD √ √  √  

LKPD that has already 

been the audit 
 √    

BPK opinion on 

LKPD14 
   √  

Based on the table above, the number of budget documents 

published is floating due to the lack of strong commitment from 

the Kebumen District Government to act transparently and 

implement the existing rules. This, of course, disappointed the 

community and hampered the implementation of public 

supervision of the government. Of all documents that must be 

published by the local government through its official website, 

from 2013 to 2017 the Government of Kebumen District has 

never publicized the draft Regional Regulation Draft Regional 

Revenue and Expenditure Amendments (Ranperda APBD-P), 

while the documents that are consistently consistent are 

published and updated are documents summarizing the Work 

Plan and Budget of the Regional Work Unit (RKA SKPD), a 

summary of the Work Plan and the Budget of the Regional 

Financial Management Officer (RKA PPKD), Regional 

Regulations of Regional Revenue and Expenditure Budgets 

(Perda APBD), a summary of the Regional Work Unit Budget 

Implementation Documents (DPA SKPD), as well as a summary 

of the Budget Implementation Documents for the Regional 

Financial Management Officers (DPA PPKD). Thus, the 

Kebumen Regency Government only publishes and updates 5 

documents periodically every year so that they are not in 

accordance with the existing criteria. 

4. Simplicity and Readability 

Based on the Minister of Home Affairs Instruction Number 
188.52 / 1797 / SJ of 2012 concerning Transparency of Regional 
Budget Management, all local governments are required to have 
transparency in budget management content on their official 
website. This is done to make it easier for people to access 
budget management data because the website presents a variety 
of content so that if there is no uniformity of names for the 
information content of local budget management, it will be 
difficult for the public to find the budget management 
documents they need so that they will spend time and become 
inefficient. 

                                                         
14 Kebumen District Budget Transparency Table 2013-2017. 

The Kebumen Regency Government in publishing its 
regional budget management documents through its official 
website does not present it through budget management 
transparency content. The Kebumen District Government 
publishes the management document for its budget through 
budget transparency content, besides that the content is also not 
on the main menu or front view because the content is in 
government content so to find the Kebumen District budget 
management document, the community must first access the 
government content and then choose budget transparency 
content. 

Thus, this is enough to prevent users from finding local 
budget management documents so that they become less 
effective and efficient because on some websites the local 
government has included management documents on budget 
management transparency content and the content is placed on 
the front page or the main website menu so that when accessing 
the website the user will directly see the transparency of budget 
management, even though it is linked to the location of the 
content there are no rules that specify specifically but it feels 
very easy for people to find the documents they need. 

Conclusion 

Transparency of local budget management by the Kebumen 
District Government through its official website has not been 
implemented well. This can be seen from 12 documents that the 
local government must publish periodically according to the 
existing rules, the Kebumen District Government does not 
publish all requested documents, including not updating all 
budget documents periodically according to the budget year. In 
addition, the official website of the Kebumen Regency 
Government also does not have transparency in budget 
management and e-mail services as a medium for community 
interaction with the government that has not been optimally 
implemented. Nevertheless, the Kebumen District Government 
has managed its official website well so that it can be accessed 
at any time and by anyone without any limitations and 
constraints. 
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Abstract—Select the best delivery service provider in an e-

commerce companies is a very important activity.Due to each e-

commerce company has its own characteristics, comprehensive 

analysis is needed. Referring to some research paper, this study 

focuses on identifying of selection criteria for delivery service 

providers which are in line with a company’s characteristics. This 

research case study is conducted in PT Hijup. The proposed 

criteria are Facility and Support Factors, Growth and 

Development of the Company, Level of Logistics Information, 

Cost Control, Quality Management and Customer Service with 

some modification in details of the previous research. 

Keywords; selection criteria, delivery service provider, e-

commerce. 

I. INTRODUCTION 

E-logistik (2017) said that delivery service provider business 
has grown more than 30% since 2008. Internet penetration and 
online selling activities contribute this growing. Delivery service 
providers play important roles in online selling or e-commerce 
business. E-commerce companies have to choose the best 
provider. Slip in selection of delivery service provider may 
reduce customer’s trust. Delivery service providers are the 
companies frontliners. Every e-commerce company has 
different delivery service needs. Consequently, particular 
analysis is needed in determining the delivery service criteria.  

Some research papers - related to delivery services - have 
been conducted. Huang and Yin (2014) proposes five criteria for 
evaluating third party logistics, namely company growth and 
development, level of logistics information, cost control 
capabilities, quality management and customer service. Ligar 
and Banowosari (2017) suggests some selection criteria such as 
customer guarantee, service comfort, delivery reliability, 
employee competency and company image. In the study of Xu 
& Li (2017), the selection of logistics service providers on e-
commerce are service quality, logistics costs, logistics 
capability, information system level and level of logistics 

development. Another research related to the identification of e-
commerce shipping service providers is Koh and Tan (2005). 
They propose cost, service quality, company reputation and 
technology as selection criteria for evaluating logistics service 
providers. 

This research focuses on identifying selection criteria for 
delivery service providers which are in line with company needs 
and conditions. Research case study is conducted in PT Hijup. 
This study complements the previous research by identifying 
criteria based on case studies at PT Hijup so that the criteria 
obtained are applicable in PT Hijup. 

II. LITERATURE REVIEW 

In this section, some discussion related to e-commerce and 

logistics are elaborated. 

2.1 E-commerce 

According to Ustadiyanto (2002),  e-commerce is all forms 
of trade transactions in the form of goods and services carried 
out through electronic media.This trading transaction activity is 
more dominant through internet. E-commerce activities are 
divided into several business models including business to 
business (B2B) models, business to custumers (B2C) models, 
and custumers to custumers (C2C) models (Loundon, 2005). 

B2B e-commerce business is a transaction made between 
companies such as transactions conducted by suppliers with 
retailers. In the B2C business model, e-commerce companies 
sell products from suppliers using company labels. Not only as 
an intermediary but the company that offers products and 
services to consumers.  

Other type of e-commerce model is costumer to costumer 
(C2C) models. In this model, companies only provide media as 
a medium for transaction. All transactions can be made through 
the company or carried out independently by sellers and buyers. 
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2.2 Logistics 

According to Bowersox (1986), Logistic activity is a 
management that focuses on the transfer and storage of goods 
from suppliers both within company facilities and to customers. 
The main purpose of the logistics process is the distribution of 
finished goods and materials in accordance with the required 
amount, on time, having good quality goods to the required 
location and with the lowest total cost (Bowersox 1986). At 
present, logistics activities have grown from the management 
carried out independently by the company (self-operated) and 
logistics management provided to third party logistics parties 
(3PL). 

Third party logistics is a logistical activity that is carried out 
outsourced by involving parties outside the company to fulfill 
operations in certain areas. 3PL activities can be carried out from 
upstream to downstream. The main objective of using 3PL is to 
reduce operating costs, meet fluctuating demand and reduce 
capital investment (Gunasekar, Ngai & Cheng, 2006). 

According to Sum et al. (2001), the main reasons for e-
commerce companies to outsource logistics activities are: 

1. Limitations of logistics technology and information systems 

2. Limitations of warehousing investment capital 

3. Improve customer satisfaction through the concept of just in 

time and customer relationship management 

4. Keeping the resources that are owned focus on developing 

the main business. 

 
Source: Paper of the Logistic Institute Vol 16, pp 9 

 

III. RESEARCH METHODOLOGY 

This research proposes a method for choosing selection 

criteria. There are three stages. The first stage is identification 

of the initial criteria . This stage refers to related  research 

papers. The next stage is selecting suitable criteria for the 

company. In this case, the company is PT Hijup's. The final 

stage is concluding the proposed criteria for the company. 

3.1 Identification of the Initial Criteria 

At identification of the initial criteria stage, some research 

works related to this research have been studied. Identification 

process also conducts interviews with staf in department of 

logistics, PT. Hijup. This stage searches for aspects which affect 

selection of delivery service providers at PT Hijup.  

There are many different models used in selecting 

delivery/shipping services for e-commerce companies. In a 

study conducted by Koh and Tan (2005) identification of 

logistics service provider models was carried out based on 

consumer desires. This research concluded that the most 

influential criteria are quality of service, costs, technology and 

company reputation. Ligar and Banowosari (2017) identify the 

model/criteria using questionnaires submitted to consumers of 

shipping services. The results shows that the criteria for 

selecting the shipping service provider for e-commerce 

companies are customer guarantees, comfort, reliability, 

competition, and corporate image. There are similarities in 

criteria which are used in the selection of shipping services, 

namely the company's image. 

Another study conducted by Xu & Li (2017) carried out the 

selection of logistics service providers on e-commerce with the 

criteria model used are service quality, logistics costs, logistical 

capabilities, information system level and level of logistics 

development. Other related studies conducted by Huang and 

Yin (2014). This research shows that there are five criteria for 

selecting e-commerce shipping service providers, namely 

company growth and development, level of logistics 

information, cost control capabilities, quality management and 

customer service.  

 

3.2 Selection of Criteria 

Based on the first stage, a set of model/criteria which are the 

most appropriate can be used. For PT. Hijub, Huang and Yin 

(2014) criteria is the most appropriate, because it has the same 

type of e-commerce, business to custumers model.  

In addition, after observing and interviewing logistic 

employees and all related parts of logistics providers in PT 

Hijup, the overall criteria model has many similarities. The 

model to be used is Huang and Yin's (2014) model/criteria. The 

elements are: 

1. External factors 

This criterion focuses on the influence outside the 

shipping service provider company but has a 

considerable impact on the delivery service. 

2. Company growth and development 

This criterion is used to identify the experience and 

how the company's development process has been 

from its establishment until now. This includes the 

ability to adapt and survive in the service provider 

business environment. 

3. The level of logistics information 

This criterion is more focused on the ability to manage 

information systems used by shipping service 

providers. The ability to improve the logistics 

information system is needed to ensure customer 

security. 

4. Cost control 

Is a criterion that identifies the amount of the 

company's expenses in using shipping services.Costs 

charged to consumers will certainly affect the 

purchasing power of consumers to the company.So 

that a careful calculation is needed related to the costs 
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that should be issued and can be minimized by the PT 

Hijup company. 

5. Quality management 

This criterion focuses on identifying the level of 

quality of delivery management that is owned by the 

freight forwarder.  

6. Customer service 

The focus of this criterion is to provide maximum 

service to satisfy customers.Good service ability will 

increase customer loyalty.  

3.3 Proposed Criteria 

The last stage is validation of the proposed model/criteria. 

The initial proposed criteria/model are validated by Logistics 

expert in the company. Proposed criteria may be added or  

reduced if necessary. 

 

IV. RESEARCH RESULT 

PT Hijup is an online company engaged in the first Islamic 

fashion sales in the world. PT. Hijup sends its products to 

consumers through third-party shipping services. This company 

is a model for business to costumer.  

In identification stage, Huang and Yin (2014) was chosen as 

an initial criteria/model. The initial model of shipping service 

selection is shown in table 4.1. 

Table 4.1. Model Criteria for the Initial Selection of 

Shipping Services 

Criteria 

S1: External Factors 

S11: Government regulation 

S12: Logistics standardization 

S13: Logistics Infrastructure 

S14: Logistics Network 

S15: Market Demand 

S2: Growth and development of the company 

S21: Company reputation 

S22: Experience in the e-commerce industry 

S23: Health and financial strength of the company 

S24: Learning ability / corporate adaptation 

S25: Corporate strategy 

S26: Innovative ability 

S3: Level of logistics information 

S31: Information disclosure 

S32: Standard system information 

S33: The level of progress of information systems 

S34: Accuracy of information systems 

S35: Flexibility of logistics information systems 

S36: Information system security 

S4: Cost Control 

S41: Packing cost per unit 

S42: Storage cost per unit 

S43: Transportation cost per unit 

S44: Order processing costs per unit 

S45: Cost of product loss and damage 

Criteria 

S5: Quality Management 

S51: Accurate delivery of orders 

S52: Timeliness of delivery 

S53: Percentage of successful delivery 

S54: Length of delivery time 

S6: Customer Service 

S61: The speed of the response of consumer desires 

S62: Customer service outside work time 

S63: Service attitude 

S64: Quality of employees 

S65: Time to handle customer complaints 

S66: Number of customer complaints 

S67: Completed complaint ratio 

S68: Ability to protect customer information 

S69: Reserve logistics capabilities 

The initial criteria are then validated by a logistics expert 

(warehouse and distribution manager) at PT Hijup. The 

validated criteria are shown in table 4.2 

Table 4.2 Model selection criteria that have been verified 

 

Criteria 

S1: Facility and Supporting Factors 

S11: Logistics Infrastructure 

S12: Logistics Network 

S13: Market Demand 

S2: Growth and Development of the company 

S21: Company reputation 

S22: Experience of companies in the e-commerce industry 

S3: Level of logistics information 

S 31: Information disclosure with customers 

S 32: Standard information system 

S 33: The level of progress of information systems 

S 34: Accuracy of information systems 

S 35: Information system security. 

S4: Cost Control 

S 41: Transportation cost per unit 

S 42: Order processing costs per unit 

S 43: Cost of product loss and damage 

(S5): Quality Management 

S 51: Service level Agreement (SLA) 

S 52 :Bad address 

S 53 :Lead time 

(S6): Customer service 

S 61: The speed of the response of the consumer's desire 

S62: Customer service outside work time 

S 63: Service attitude 

S 64: Quality of employees 

S 65: Time to handle customer complaints 

S 66: Number of customer complaints 

S 67: Complaint ratio resolved 

S 68: Ability to protect customer information 

S 69: Reserve logistics capabilities 

 



The 2nd International Conference on Informatics for Development 2018 

ISBN 978-602-53524-0-9 

C4 - 31 

 

Explanations of each criteria used in the selection process are 

as follows. 

1. S1: Facility and Supporting Factors. This criterion consists 

of some following details criteria.  

a S 11: Logistics Infrastructure is the number of 

transportation fleets owned by the shipping service both 

couriers and mass transportation. 

b S 12: Logistics Network is the number of branches or 

agents in various regions in Indonesia. 

c S 13: Market Demand is the amount of input received by 

the company from the custumers in relation to the 

desired shipping service. 

2. S2: Company Growth and Development. This criterion 

consists of some following details criteria. 

a S21: The company's reputation is the view of shipping 

service companies in the eyes of consumers and 

companies. 

b S22: The experience of companies in the e-commerce 

industry is the length of time the company is engaged in 

freight forwarding services in handling e-commerce 

companies. 

3. S3: The level of logistics information. This criterion consists 

of some following details criteria. 

a S31: Information disclosure with customers is how 

much information can be displayed to customers 

regarding the delivery made. 

b S32: Standard information system is the quality of 

information systems owned by freight forwarding 

companies. 
c S33: The level of progress of information systems is the 

technology and innovation used by e-commerce 

companies. 
d S34: Accuracy of information systems is the accuracy of 

the information provided to both customers and 

companies. 
e S35: Information system security is the company's 

commitment to maintain the confidentiality of data 

owned by both business and consumer companies. 

4. S4: Cost control. This criterion consists of some following 

details criteria. 

a S41: Transportation cost per unit is the shipping cost 

paid by the company to the shipping service.This unit of 

cost is in the form of discounts given by shipping 

services. 

b S42: Order processing costs per unit are costs incurred 

by the company at the time of the transaction cast on 

dilevery. 
c S43: The cost of loss and damage to the product is the 

guarantee fee provided by the freight forwarding service 

to the company. 

5. S5: Quality management. This criterion consists of some 

following details criteria. 

a S51: Service level Agreement (SLA) is an agreement 

related to the length of delivery offered by the shipping 

company to the company.  

b S52: Bad addres is the level of error in sending to 

consumers. 

c S53: Lead time is the level of accuracy and speed of 

delivery of goods to the consumer. 

6. S6: Customer service consists of 

a S61: The speed of the response of consumer desires is 

the level of readiness of employees of freight forwarding 

companies in responding to consumer desires. 

b S62: Customer service outside work time is a 

commitment to service to customers at urgent times. 

c S63: Service attitude is an attitude that is shown by 

employees of the freight forwarding service to 

customers. 

d S64: Quality of employees is the level of service 

provided by employees so as to satisfy customer desires. 

This also relates to the level of company human 

resources.  

e S65: When handling customer complaints is the 

response time and resolution of customer complaints.  

f S66: Number of customer complaints is how many 

complaints received by the company from customers to 

shipping services.  

g S67: Complaints ratio that is resolved is the number of 

complaints that can be resolved properly by the freight 

forwarding company. 

h S68: Ability to protect customer information, 

commitment of shipping service companies protect 

consumer data. 

i S69: Reserves logistics capabilities is ability of 

companies to provide Logistics or fleets when shipping 

service companies experience overload 

There are some differences between the proposed criteria 

and the initial model.  

1.  For S1, it is changed from external factors to facility 

and supporting factors. This was done so that the criteria 

focuses more on facility and support factors such as logistics 

networks, logistics infrastructure and market demand only. 

While government regulations and logistical standardization 

were ignored because they did not affect the selection of 

shipping services at PT Hijup.  

2. For S2, there is a sub-criteria reduction, namely health 

and financial strength, learning ability and adaptation, company 

strategy and innovation ability. All criteria are eliminated due 

to the selection of delivery/shipping services in PT. Hijub are 

not considering the company's internal factors, so that all of 

these factors have no effect for PT Hijup.  

3. For S3, one sub criterion is omitted, namely the 

logistics information system flexibility. That is because the 

level of flexibility is quite evenly distributed across all shipping 

service providers. So there is currently no system that has a 

more significant effect.  

4. For S4, there is a sub-criteria reduction, namely 

packing costs per unit and storage costs. All of these criteria 

cannot be used because there is no additional packing fee and 

storage costs that are charged to PT Hijup.  
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5. For S5, there are additional sub criteria, namely 

service level agreement. This sub criteria is the main element 

used by PT Hijup in considering delivery/shipping service 

providers. This is caused by service level agreement is used as 

a benchmark for companies to assess the services provided by 

the shipping service provider. Service level agreement is an 

agreement regarding the length of delivery time that has been 

set by the company with the delivery/shipping service provider. 

For other sub-criteria there are naming adjustments such as lead 

time and bad additions. Lead time represents the previous 

criteria, namely the accuracy of delivery of orders and the 

timeliness of delivery.While bad addresses represents the 

percentage of shipments. 

6. For S6, there is no addition or reduction criterion 

because all elements are appropriate and can be used as a 

consideration in the company. 

V. CONCLUSIONS AND SUGGESTIONS 

Based on the identification of the selection criteria for 

shipping service providers, it is known that each company has 

different characteristics. To get the most appropriate selection 

criteria/model, a particular analysis and observation are needed. 

In PT Hijup, the selection of delivery service providers is 

selected with six criteria with 25 sub criteria. The final criteria 

used are facility and support factors, customer growth and 

development, level of logistics information, cost control, 

quality management and customer service. 

For future research, proposed selection criteria may be 

applied to select the best delivery service provider at PT. Hijup. 

Analytic Hierarchical/Network process method may be used in 

the future research. 
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Abstract—The accuracy of test data is important for education 

quality assurance. However, there is a problem due to the 

possibility of incorrect data filled by test taker during paper-based 

test. On the contrary, this problem is not found in computer-based 

test. A method was proposed in this study to analyze the accuracy 

of answer sheet filling out in paper-based test using data mining 

technique. A layer of data comprehension was added in the method 

instead of using raw data. The results of the study were a web-

based program for data pre-processing and decision tree models. 

Among 374 instances which were analyzed, the accuracy of answer 

sheet filling out attained 95.19% and the accuracy of classification 

was 100%. This study could motivate the administrators for 

improvement of the test system since it preferred computer-based 

test to paper-based.  

Keywords—data mining, decision tree, paper-based test, 

education. 

I. INTRODUCTION  

In higher education, quality assurance is essential for global 
competition [1]. Every educational system has at least three 
components, i.e. potential students as input, learning process, 
and graduated students as output. Admission test is crucial 
problem in every country [2]. Student only takes one test for 
entrance while one needs to take a number of tests during the 
learning process until graduation. These tests could be taken as 
indicators of learning process of a higher education institution 
[3]. 

Data mining implementation is essential for data analysis in 
an educational institution. Information taken from data mining 
is useful for improvement of educational method, such as 
learning process personalization, monitoring, and evaluation. 
Data mining is handful for learning approach modification [4]. 
It is also useful to explore students’ characteristics which in turn 
leads to predict students’ success [5]. 

As a natural mechanism of human to solve problem, decision 
tree is applicable to assist one to take a decision among a number 
of options. It has proved to be one of the strong and popular 
approaches to find pattern in data science [6]. Among their 
kinds, ID3 and C4.5 are the popular decision tree algorithms. 
Using information entropy and information gain, ID3 has three 
disadvantages, i.e. the tendency to choose attributes that have 
many values, the lack in antinoise handling, and the disability to 
handle missing values. As the revision of ID3, C4.5 algorithm is 
able to cope with continues attributes and missing values. It uses 

not only information gain ratio as separated criteria in order to 
get better partition but also pruning method for efficiency [7]. 
Furthermore, C4.5 is applicable to predict the fluctuative stock 
price [8]. 

Along with its capability, data mining should be 
advantageous for test data analysis. In this advanced information 
technology, there still exist paper-based tests while institutions 
tend to replace them with computer-based tests [9]. One problem 
faced in paper-based but not found in computer-based test is the 
data correctness. The examples of incorrect data content are 
blank value, different value compared to its reference, and 
unreadable content due to its blur pencil scratching. It is natural 
for human to do some mistake in filling out data in answer sheet. 
However, this incorrectness may lead to lengthy process to 
match one’s sheet to its valid data content. This consolidation is 
important to make sure the scanned answer sheet is ready for 
computer-based test grading process [10]. Since data 
incorrectness did not happen in computer-based model, it led to 
a gap between both test models, although in a single test system.  

This study explored the problem solving to measure and 
analyze the accuracy of answer sheet data in paper-based test. 
The proposed method to analyze the accuracy of answer sheet 
filling out was using data mining technique. In addition, this 
study also aimed to learn what components which denoted the 
most important in answer sheet data. However, the number of 
components were limited down to three, i.e. test taker’s number, 
test taker’s date of birth, and test set code. The results of this 
study should be taken into consideration by test administrators 
in order to improve the test model.  

II. LITERATURE REVIEW 

A. Computer-based versus Paper-based Test 

For more than a decade, discussion about computer-based 
against paper-based test still continues. Study in [11] exposed 
comparative result between the two in English listening test. 
However, it was gender biased since female test takers tended to 
choose paper-based. Furthermore, study in [12] convinced that 
computer-based test results were more stable and consistent for 
a number of repetitions taken by the same test takers. Other study 
resulted that even the use of scratch papers in computer-based 
test were less than in paper-based [13]. Recent study observed 
that the respondents tended to choose computer-based test since 
they were more exposed to the advantage of information 
technology in daily life [14]. 
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B. Data Mining 

Defined as an effort to explore uncovered knowledge in 
massive data using certain algorithms, data mining is a part of 
bigger knowledge discovery including pre-processing and post-
processing tasks. Both data mining and knowledge discovery are 
iterative and interactive [15]. Data mining consists of six phases, 
i.e. business understanding, data understanding, data 
preparation, data modeling, model evaluation and model 
implementation. Business and data understanding are interactive 
processes to get insight the problem. Data preparation and 
modeling are also interactive to get the model fit the data. 
Evaluation is performed in order to ensure that the model fit the 
problem as in business. If it does not fit, the process of business 
understanding is repeated. On the contrary, the model could be 
implemented as it fits the business [16]. 

The application of data mining in education domain has been 
expanded. Based on analysis study of a number of articles, 
educational data mining (EDM) covered some themes such as 
orientation on learning interaction, learning evaluation, and 
educational media recommendation and recovery. The study 
presented perspective, trend identification, and potential 
research direction, such as behavior, collaboration, interaction, 
and performance in learning process interaction [4]. Another 
study was conducted in order to use data mining to predict the 
student achievement in learning process. The study focused on 
small number of education data instead of large number nature 
of data mining. Its promising result motivated the university to 
implement data mining as an important part in higher education 
knowledge management systems [5]. 

C. Decision Tree 

Techniques in data mining include classification, 
association, and clustering [16]. Classification is applicable to 
map an instance of information into a category which is defined 
based on certain attribute values of the instance [17]. A simple 
classification could be done with decision tree learning, 
especially where the target function is discrete. The function 
learned is represented as a decision tree or a set of if-then rules 
to enhance human readability. Decision tree classifies examples 
by sorting the tree from root node into possible leaf nodes. In 
every node is done a test for attributes of instance and every 
branch from the node based on a value of the attribute. Then 
focus continues to the branch based on the attribute value. This 
process is repeated for all sub-trees until it reaches leaf node. 
Each leaf node is the final decision taken from a set of rules i.e. 
a path of set of attribute values from the root node down to the 
terminal node [18]. 

As one of decision tree algorithm, C4.5 is applicable for 
classification. The first step is to build decision tree from training 
set, then expand the nodes so that the training data get fit and 
well defined. The second step is to perform tree conversion into 
a set of equivalent rules by tracing a rule for each path from root 
node down to leaf node. The third, prune the rules by deleting 
pre-conditions in order to improve accuracy. The fourth, sort the 
rules based on accuracy estimation when classifying sequential 
instances [7]. 

In order to build decision tree, it needs qualitative 
measurement in prioritizing which attributes to proceed 
subsequently as nodes. Information entropy E of all c partitions 

of sample S is calculated as the negative sum of each information 
proportion pi multiplied by the 2-logarithm of the proportion 
itself (1) [19]. Entropy is used for calculating information gain 
G of attribute A, which is defined as the entropy of sample 
subtracted by the negative sum of all proportions of certain v 
valued sample Sv multiplied by that certain valued entropy (2). 
Split information SI is defined as the entropy of sample relative 
to a certain attribute (3). Then, the gain ratio GR is defined as the 
ratio of information gain and the split information (4). The 
attribute choosing is repeated until all attributes were included 
in tree model, or the terminal node had the same target attribute 
value [18]. 

𝐸(𝑆) ≡ ∑ −𝑝𝑖
𝑐
𝑖=1 𝑙𝑜𝑔2 𝑝𝑖  () 

  

𝐺(𝑆, 𝐴) ≡ 𝐸(𝑆) − ∑
|𝑆𝑣|

|𝑆|
𝐸(𝑆𝑣)𝑣∈𝑉𝑎𝑙𝑢𝑒𝑠(𝐴)  () 

 
 

𝑆𝐼(𝑆, 𝐴) ≡ −∑
|𝑆𝑖|

|𝑆|
𝑙𝑜𝑔2

|𝑆𝑖|

|𝑆|
𝑐
𝑖=1   (3) 

 

𝐺𝑅(𝑆, 𝐴) ≡
𝐺(𝑆,𝐴)

𝑆𝐼(𝑆,𝐴)
  (4) 

 

There are two kinds of classification test option commonly 
used. First, cross validation test uses two partitions of sample as 
training data and testing data. For example, 10-fold cross 
validation means the sample is divided into 10 partitions. Each 
partition is used as testing data for other nine partitions. The 
other option is percentage split. For example, 66% percentage 
split means there are 66% sample used as training data and the 
rest 34% used as testing data [16]. In evaluation, positive false 
and negative false should be considered [20]. Accuracy of 
classification is calculated by dividing the sum of positive true 
and positive false with total samples [17]. 

III. DISCUSSION 

The discussion here were arranged using data mining steps 
as stated in section II.B. For efficiency, the first and the second 
phase were joined. The last phase, i.e. implementation was not 
applied here since this study was limited to analysis process. The 
information system framework for the analysis was shown in 
Fig. 1. 
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Figure 1. Information System Framework 

A. Problem and Data Understanding 

In this first phase, it was resumed a basic process of answer 
sheet in paper-based test as follows. After collected, the answer 
sheets were then scanned in order to get a text file containing 
their associative data. Each answer sheet test data was then 
compared to its reference data by charaters. If it was matched 
then it was labeled correct. Otherwise, it was manually searched 
the test taker’s actual number to put in as the correct test number. 
This searching process might be lengthy as the growing number 
of incorrect contents grew. The labeling process was handled by 
other system outside this study. That system supplied labeled 
data as a text file for analysis. However, this data format was not 
familiar for analysis tool. Therefore, in this study was also 
developed a pre-processing system in order to transform data 
supplied by that system into a format readable by common tool 
for analysis.  

B. Data Preparation 

In this study was built a web-based program using PHP 
scripting language as pre-processing system. The program put a 
text file consisting of reference data, a text file consisting of 
labeled answer sheet data, and information of valid test set 
codes. The reference data consisted of test taker’s number 
(test_number) and test taker’s date of birth (date_of_birth). The 
labeled answer sheet data consisted of correct test number 
(valid_number), written test number (as_number), written date 
of birth (as_dateofbirth), written test set code (as_setcode), and 
correctness status (as_status). Of course, the term written here 
means what computer percept as filled out by a test taker on the 
answer sheet. Input would be read by the program, then they 
were consolidated to match answer sheet data with the reference. 
The program output was a comma-separated values (CSV) file.  

Instead of using formatted labeled answer sheet data, in this 
study was added another upper layer to treat. Data were 
transformed into a format that represented the comprehension of 

each attribute value correctness. The program produced a CSV 
file consisting of four attributes of status, i.e. number status, date 
of birth status, test set code status, and answer sheet status. This 
was done in order to minimize variability of attribute values. 
Each attribute in answer sheet data was compared to its correct 
values in reference data as well as to the valid test set codes. 
Thus, the three kinds of incorrect values as stated in section I 
were treated as a same value, i.e. false. In the contrary, the 
correct values were treated as true. In other way, the possible 
values of each attribute were limited to two kinds, i.e. true or 
false. 

C. Modeling 

The output of pre-processing system became the input for 
analytical tool. In this study was used Waikato Environment for 
Knowledge Analysis (WEKA). The data mining technique 
which was chosen was classification since this study attempted 
to map each instance of answer sheet into its status class 
(as_status) based on the attribute status values of test number 
(no_status), date of birth (dob_status), and test set code 
(set_status). The composition of attribute values was shown in 
Table I. The number of answer sheet instances was 374 records. 
Among the instances, 356 (95.19%) were labeled as true and 18 
(4.81%) were labeled as false.  

In order to produce decision tree model, the classification 
was employed using two options of test, i.e. 10-fold cross 
validation and 66% percentage split. The generate decision tree 
was shown in Fig. 2. In the first option, it was generated a 
decision tree consisting of five nodes, where three of them were 
leaf nodes. Based on the tree model, there were only two 
attributes which determined the answer sheet status. They were 
number status and test set code status. In the second option, it 
was also generated a tree model having five nodes, where three 
of them were leaf nodes. There were only number status and test 
set code status which appeared as determinative attribute for 
answer sheet status. Both tree models showed that the answer 
sheet status would be true if the values of number status and set 
codes were true, respectively. It could be inferred that the date 
of birth status did not give any contribution to the value of 
answer sheet status. 

TABLE I.  ATTRIBUTE VALUES COMPOSITION 

No 
Attribute 

Name 

Number  

of True 

Percentage 

of True 

Number  

of False 

Percentage 

of False 

1 no_status 364 97.33% 10 2.67% 

2 dob_status 367 98.13% 7 1.87% 

3 set_status 365 97.59% 9 2.41% 

4 as_status 356 95.19% 18 4.81% 
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Figure 2. Generated Decision Tree 

There was an interesting fact to expose, i.e. the difference 
between the total false value in answer sheet compared to those 
in Table I. Based on the tree model, there were 18 instances 
stated as false. Whereas, only two attributes which contributes 
to that number. But, if the number of false values in both number 
status and test set code then then it yielded 19. It could be 
inferred that there was one instance having incorrect data both in 
test number and test set code. After some investigation, it was 
found the instance. Although this instance had true value in date 
of birth attribute, the answer sheet status was still set to false. 
This convinced the statement that the status of date of birth did 
not determine the status of answer sheet.   

Based on decision tree model and Table I, it was shown that 
the accuracy of filling out the answer sheet data attained 356 
(95.19%) of 374.  While it was known that the attributes which 
contributed to this number were number status and set code 
status. However, the number of true values in number status was 
364 (97.33%) while the number of true values in set code was 
365 (97.59%). It seemed there was about 2% deficit in accuracy 
measurement. Therefore, it should be done some subtraction 
between two opposite attributes.  

First, the number of true values in number status (364 
instances) was subtracted by the number of false values in set 
code status (8 instances), where this “8” value came from the 
false value in set code status (9 instances) minus an instance 
having false value in both number status and set code status. It 
yielded 356. Second, the true value in set code status (365 
instances) was subtracted by the number of false values in 
number status (9 instances), where this “9” value was produced 
by the subtraction of false values in number status by an instance 
having false values in both number status and set code status. It 
also yielded 356. Hence, the accuracy calculation in Table I 
compared to the decision tree was convergent. 

Another interesting fact to explore was why the decision tree 
took a such shape where the root node was number status instead 
of other attributes. In order to find out the answer, the gain ratio 
was calculated. The result was shown in Table II. The gain ratio 
of number status was the highest among the others as it reached 
0.731666171. The number status attribute had two branches. 
When the value was false it came to leaf node which led to the 
false value of answer sheet status. Otherwise, it came to next 
candidate node. 

 

TABLE II.   TOTAL GAIN RATIO CALCULATION 

No 
Attribute 

Name 

Information 

Gain 

Split 

Information 
Gain Ratio 

1 no_status 0.130060505 0.177759353 0.731666171 

2 dob_status 0.001821711 0.134172564 0.013577370 

3 set_status 0.115560119 0.163688461 0.705975962 

 

After number status was chosen as root node, the options of 
next candidate node were date of birth status and set code status. 
The gain ratio of true number status relative to other attributes 
was calculated as shown in Table III. The gain ratio of set code 
status reached 1.00. It meant that in this node, both values true 
or false led to final node, respectively. Hence, it did not need to 
increase some child nodes anymore. The decision tree which was 
built only had two attribute nodes, i.e. number status and set code 
status, and three leaf node, i.e. false number status, true set code 
status, and false set code status. It convinced that the generated 
decision tree in analysis process matched the calculation based 
on the theory. 

TABLE III.  TRUE NUMBER STATUS GAIN RATIO CALCULATION 

No 
Attribute 

Name 

Information 

Gain 

Split 

Information 
Gain Ratio 

1 set_status  0.152406999 0.152406999 1.000000000 

2 dob_status 0.004473235 0.137099479 0.032627658 

 

D. Evaluation 

The last step of data mining implemented in this study was 
evaluation. The quality of classification based on decision tree 
models was measured using confusion matrix. The accuracy was 
calculated as the ratio, i.e. the sum of correctly classified 
instances divided by total tested instances. The 10-folds cross 
validation matrix was shown in Table IV. There were 374 of 374 
instances classified correctly. Hence, the incorrect classification 
of decision tree was 0%. On the other way, the 66% percentage 
split matrix was shown in Table V.  There were 127 instances 
tested, representing 34% of total instances. Among the tested 
instances, there were 127 instances were correctly classified. 
This meant that both tests converged into same accuracy result, 
i.e. 100%. 

TABLE IV.  CONFUSION MATRIX OF CROSS VALIDATION 

Classified as False True 

False 18 0 

True 0 356 

TABLE V.  CONFUSION MATRIX OF PERCENTAGE SPLIT 

Classified as False True 

False 9 0 

True 0 118 
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IV. CONCLUSION 

Based on the descriptive analysis in section III, it came to 
three items of conclusion as follows: 

1) Data mining implementation : data mining technique was 

applicable to solve the problem of data analysis in paper-based 

test. It resulted the accuracy measurement of the answer sheet 

filling out in this study as high as 95.19%. In other words, there 

were 4.81% test takers filled out the answer sheet incorrectly. 

2) The use of Algorithm : C4.5 decision tree algorithm was 

proven to be suitable for the data in this study, as it produced 

tree models which were consistent in both cross validation and 

percentage split tests. In addition, it reached 100% accuracy of 

classification in both tests. 

3) The most important data : there were two components 

which determined the status of answer sheet, i.e. test number 

and test set code. The content of date of birth did not contribute 

to the answer sheet status.  

 

Lesson learned from this study led to suggestion that the test 
administrators should take it into their account in order to 
improve the test system. For example, the paper-based test could 
be more convincing using pre-printing answer sheet in order to 
minimize incorrect data filling out. Otherwise, the test 
administrators should also take into their consideration to 
substitute paper-based test with computer-based test. Other 
suggestion for the future work is the study done using big data 
or using the other comparable methods.  
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Abstract—PKU Muhammadiyah Yogyakarta Hospital is one of the 

hospitals that has the trust of the community to carry out medical 

activities in the Yogyakarta area. The hospital continues to develop 

and improve the quality of health services especially collaborating 

health with the IT world. One of the collaborations that will be done is 

to create a reminder application for the top 10 diseases in the Intensive 

Care Unit (ICU) to remind the actions of nursing care in accordance 

with Standard Operating Procedures (SOP), NANDA International 

(NANDA-I) standard, Nursing Interventions Classification (NIC) and 

Nursing Outcomes Classification (NOC) and some experience from 

nurse experts at the hospital. The method used in this study uses data 

collection based on facts, references, and interviews to gather 

information. Second step is color selection that based on color 

psychology to produce a suitable design. Based on the design, then an 

application that contains reminders based on existing diseases is built. 

The next process tests the application by using the black box boundary 

value analysis method to see the function is in accordance with its 

function and up to repair. In the last step, an interview was conducted 

using the close end question to determine the appropriateness of the 

application to be accepted by nurses and find out all needs of nurses 

in the hospital. 

Keywords-reminder; nursery; nanda-i; nic; noc; psychology 

color; feasibility test; blackbox; 

I.  INTRODUCTION 

Every part of science has a different and important role. In 
fact, the health sector requires the field of informatics as a 
supporter in carrying out activities. We need to know that the 
health sector needs electronic archiving in Electronic Medical 
Record (EMR), helps diagnosis in analyzing digital images, and 
many others. 

The health sector has many categories such as medicine, 
pharmacy, laboratories, nursing and many things. This time the 
research conducted will be discussed about nursing in the health 
sector. Nursing in the medical field has a very important role in 
providing health services because nurses will 24/7 monitor the 
progress of patients. In practice, nurses with various health 
elements who work together to do their work produce maximum 
healing for patients from secondary and primary care in hospitals 
[1]. So that more attention must be paid to the role nurses in the 
world of health. As a figure who plays a role in maintaining the 
quality and safety of patients, nurses in professionalism are the 
biggest obstacle to their professional role. In addition, the need 

for autonomous and fast decision making so that patients can get 
the best treatment [2]. The ordered and recorded knowledge base 
of the nurse's actions will make the emergence of actions taken 
by nurses to the patient both the actions that have been believed 
and new actions based on the education and experience of the 
nurses to bring new treatment innovations [3]. Infrastructure 
support and the level of nurse discipline also affect the success 
of patients in the treatment process. So, it is necessary to 
consider and familiarize the factors of discipline in the nurse [4]. 
Nurses have many jobs as responsibilities and important. One 
form of reminder model that is done and is quite helpful is to use 
posters on the hospital wall. [5]. Not far, all nurse actions must 
be documented in accordance with Indonesian regulatory 
legislation [6]. The impact is related to the bonus given to the 
performance of nurses as intensive for the performance 
achievement of nurses [7]. 

The research that will be achieved to make a system that 
helps nurses in Pembina Kesejahteraan Umat (PKU) 
Muhammadiyah Yogyakarta hospital in recording all the actions 
has taken on patients, especially the care of patients which in 
need of attention in the Intensive Care Unit (ICU) to be 
organized, scheduled and details are needed proper recording of 
medical records for all actions taken in monitoring using tablet 
PC and computer. Starting from giving medicine, bathing 
patients, replace infusions, bandages, and the smallest action 
will affect the patient's health. In addition, a system is needed to 
assist in documenting these actions in a format in the form of a 
medical record by nursing. So that all actions taken by the nurse 
can be mild and help nurses get remuneration after doing their 
work and duties based on Standard Operating Procedures (SOP). 

II. METHODS 

This section explains in detail about the research conducted 

which is from prototype process model [8] and modified. 
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Figure 1.  Process of Research 

 

The Figure 1 explains that to implement an application, it is 

necessary to do several things. 

A. Identifying and Collecting Data and Information 

This stage aims to collect information which the application 
needs, the application process, the data model of application, 
influences, and impacts that will be raised through observation 
studies, literature and interviews with experts.  

B. Design Apps 

The model for building applications will be explained by the 

diagrams and psychology color of model 

1. Flowchart 

 

 

Figure 2.  Flowchart System 

 

The flowchart explains the flow of the user starting to 

operate the application until the operation process completes to 

remind the action of nursing care application. 

 

 

 

 

 

2. Use Case 

 

Figure 3.  Use Case System 

The use case image describes the role of the nurse and 

nurse team leader in the application. All allowed and restricted 

actions are described in the picture. Nurse actors are more 

related to predetermined actions. The nurse team leader is 

responsible for monitoring and managing action data in 

accordance with the procedure and SOP. 

3. Database Relation 

 

Figure 4.  Database Relation Model 

 

Figure 4 explains the flow of the data table in the system. 

Each table has PK (Primary Key) to define tuple values in a 

table and there is one main table that unites all tables with 

attributes that are used to create relations between two tables or 

more with Foreign Key (FK). 

4. Color Variant by Psychology color 
Design is needed to determine the appropriate appearance, 

especially color selection based on the user psychology [9]. 
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TABLE I.  TABLE COLOR PSYCOLOGY 

 Split 
complementary 

Triadic Tetradic  

 

Color combination of 
yellow, blue, 
green 

combination 
of yellow, 
green and 
purple 

combination 
of red, 
yellow, 
green, and 
puple 

Plus fast, cheerful,  

fun, calm 

fast, 

cheerful, 

calm, active 

dignified, 
fast, cheerful, 
fun, calm, 
active 

Minus cold, 
melancholy, 
restless 

calm, 
vulnerable, 
anxious 

melancholy, 
restless, calm, 
vulnerable, 
anxious 

Impession cheerful, 
beliefs, 
compassion 

cheerful, 
compassion, 
chastity 

strength, 
cheerful, 
compassion, 
holiness 

The black background color on the design is chosen to reduce 

radiation which makes the eyes tired quickly 

C. Build Apps 

After the fulfillment of the needs has been completed, the 

application will be made as planned. The application will be 

built based on the needs of nurses by using the Android web 

viewer as a tool in the operation of reminders of nursing care 

actions.  

D. Evaluate Apps 

This section serves to assess the application has been 

implemented as planned and when there is an error will be 

corrected. The steps will be taken by using the black box 

method as a system evaluation and close end question as a 

system acceptance by the user. 

Close end question is a measurement model to determine 

usability levels with the parameters of Learnability, Efficiency, 

Memorability, Errors, and Satisfaction [10]. 

Black Box Testing focuses on functional to find the 

following functions that are incorrect or non-existent, Interface 

errors, Errors in data structures and database access, 

Performance errors, Initialization and termination errors [11] 

E. Freeze  

This stage is the last stage, when the application has no errors 
and has run according to its function. 

 

III. RESULTS 

A. Data and Information 

Based on the research, there were top 10 of diseases for 3 
years in PKU Muhammadiyah Yogyakarta Hospital, including:  

1. Injury to the head  6. AKI (Acute Kidney Injury)  

2. Cardiogenic shock  7. ARF (Acute Renal Failure)  

3. Hypovolemic shock 8. Intoxication  

4. Septic shock  
9. KAD (Ketoacidosis 

Diabetic)  

5. ARDS (Adult 

Respiratory Distress 

Syndrome) 

10. Breath failure by major 

surgery. 

 

After obtaining disease data, the actions will then be determined 

based on the time and conditions of the reminder and the stage 

of the selection of nurse actions is already authorized nurse 

of PKU Muhammadiyah Hospital to validate every step 

accordance with NANDA International (NANDA-I) standard, 

Nursing Interventions Classification (NIC) and Nursing 

Outcomes Classification (NOC) in Indonesian [12] [13] [14] . 

 

TABLE II.  TABLE OF DISEASE REMINDER MODEL 

Reminder of 

Injury to the head 

Time 24h Reminder Information 

Step 1 

Check the 

patient's 

physical 

condition 

Monitor size, 

symmetry, reaction and 

shape of the pupil, level 

of client awareness, 

vital signs 

Step 2  Install Restrain (if needed) 

Step 3 

Monitor of 

temperature and 

number of 

leukocytes 

Normal leukocyte 

counts differ by age 

between 3,500-10,500 / 

microliter 

Step 4 
Monitor of 

Oxygen Flow 

Monitor oxygen flow, 

oxygen cannula and 

humidifier (if needed). 

Step 5 
Monitor of Head 

Position 

Give a position with an 

elevation head of 30O-

40O with the neck in a 

neutral position 

Step 6 Monitor of pain 

Monitor complaints of 

headache, nausea, and 

vomiting 

Every 2 hours 
Check Routinely 

by 2 Hours 

Monitor the physical 

condition, blood 

pressure, temperature, 

heart rate and sleep 

position of the patient. 

06.00, 08.00, 

10.00, 12.00, 

14.00, 18.00, 

Time to give 

antibiotics/medi

cine 

Antibiotics or meds 

given based on the 

severity and 
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20.00, 22.00. 

24.00 

consideration of the 

nurse 

Every 30 mins 

before 

medicine 

MLP (Makanan 

Lewat Pipa)/ 

Feeding Pipe 

MLP 1 : 1.500 calories 

MLP 2 : 1.700 calories 

MLP 3 : 2.200 calories 

End 
Monitor intake 

and output 

Every day after all 

treatment 

The table is 1 of 10 diseases in the ICU. Every disease has a 

difference in handling. The time column contains the order that 

must be done. Reminder column is a type of action that must be 

given to patients. The information column is a description of the 

action as a reference. The three columns that determine the 

appearance when pop up reminder in application. 

B. Model App 

Following are examples of applications from design. 

 

 

 

 

Figure 5.  Three of  Main App Models 

Figure 5. Three of Main App Models are the initial appearance of the 

application and applied by color design selection based on color psychology. 

Siap is a button which is nurse/user ready to run the application. 

 

 

 

Figure 6.  Three of Login Models 

Figure 6.  Three of Login Models are the second layer appearance of the 

application after succeed and applied by color design selection based on color 

psychology. User have to enter the correct username and password form then 

press masuk button to continue it. 
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Figure 7.  Three of Main Menu Models 

Figure 7.  Three of Menu Utama are the third layer appearance of the 

application after succeed to login and applied by color design selection based 
on color psychology. User have to choose from 3 available menus. Daftar 

Pengingat Menu is a menu that display patient action data that must be 
performed. Grafik Kinerja Menu serves to display the performance of nurses 

based on the number of nurses actions in weeks and months by point 

performance. Pengelola Akun Menu is a menu for managing accounts, 

especially for password changes. 

 

 

 

Figure 8.  Three of Daftar Pengingat Models 

Figure 8.  Three of Daftar Pengingat Menu are the third menu appearance of 
the application when user have chosen the Daftar Pengingat and applied by 

color design selection based on color psychology. User have to fill masukkan 

id pasien/enter the patient ID number and press Cari/Search to find patient data. 

When the ID number is correct, it will be displayed for the patient nursery lists 

along with the day, date and waktu/time.  

C. Blackbox Test 

In the design of the application to be made there are 7 layers to 

be tested. 

TABLE III.  TABLE LAYER MAIN APPS 

Sample Data Expected  Result  Conclusion 

 Result    

Siap T T  Success 

TABLE IV.  TABLE LAYER OF  LOGIN 

Sample Data Expected  Result  Conclusion 

 Result    

Username T T  Success 

Password T T  Success 

OK T T  Success 

Lupa Password F T  Failed 

Exit T T  Success 

TABLE V.  TABLE LAYER OF  MAIN MENU 

Sample Data Expected  Result  Conclusion 

 Result    

Date T T  Success 

Menu Pengingat T T  Success 

Menu Kinerja T T  Success 

Menu Akun F T  Failed 

Exit T T  Success 

TABLE VI.  TABLE LAYER OF  REMINDER MENU  

Sample Data Expected  Result  Conclusion 

 Result   

Cari ID T T  Success 

Cari Pengingat T T  Success 

List Pengingat T T  Success 

Tanggal T T  Success 

Waktu T T  Success 

Exit F F  Success 

TABLE VII.  TABLE LAYER OF  REMINDER 
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Sample Data Expected  Result  Conclusion 

 Result    

OK T T  Success 

Skip F F  Success 

TABLE VIII.  TABLE LAYER OF WORK GRAPHIC 

Sample Data Expected  Result  Conclusion 

 Result    

Month T T  Success 

Week T T  Success 

Score T T  Success 

Graphic F T  Failed 

Exit T T  Success 

 

TABLE IX.  TABLE LAYER OF  PASSWORD 

Sample Data Expected  Result  Conclusion 

 Result    

Old Password T T  Success 

New Password T T  Success 

Repeat New Pwd T T  Success 

Change F F  Success 

Exit T T  Success 

D. Close End Question 

Results based on existing references produce several designs for 

the application. Evaluation based on close end question 

generate questions. 

TABLE X.  TABLE CLOSE END QUESTION PARAMETER 

No Component Question 

1. Learnability Explain the level of ease in operating the app. 

2. Efficiency 

The user explains the difference in the user's 

speed level in completing tasks using and 

without using the app. 

3. Memorability 
Explain the level of convenience after a while 

not using the app. 

4. Errors 

Explain the number of errors made by the user 

the level of boredom with errors and how to 

correct errors in operating the app. 

5. Satisfaction 
Explain the level of user satisfaction with the 

app. 

 

IV. DISCUSSION 

The results of interviews with the nurses has accommodated 

variables in the close end question, nurses think it will be helped 

by the reminder application. But, the influence of the color 

design selection does not significantly affect the work The 

remuneration process also helps in giving bonuses to nurses. 

Documentation also helps when remembering nurse's actions 

written in Activity Daily Living (ADL). However, the problem 

arises when nurses have difficulty carrying tablet PCs at all the 

times. Then, the recommended solution by the nurse is to 

display the nursery action in the big screen (TV monitor) as an 

output so that it is easily monitored which is connected with 

HDMI or wi-fi with tablet PC. 
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Abstract—Technological development makes the need to exchange 

accurate information based on data stored in a database is needed. 

Data mining itself is one of the techniques to find information and 

hidden knowledge from a data. One algorithm that is quite widely 

used in the data mining classification process is naïve bayes, chosen 

because it has a relatively short time, simple and has high accuracy. 

Naïve Bayes algorithm has a weakness which is the probability 

cannot measure the accuracy of a prediction. Therefore, a particle 

swarm optimization (PSO) method is needed. This study applies PSO 

to improve the performance of the naïve bayes algorithm where the 

PSO measurement parameter lies in its performance effectiveness 

against naïve bayes. The method used is experiment by using 7 cases 

of different datasets which are divided into 2 tests. Naïve Bayes and 

naïve Bayes tests are based on PSO (NB-PSO) wherein the NB-PSO 

test uses 2 parameters of inertia weight and population size with a 

total of 6 repetitions. The results of the experiments carried out 

showed that the effectiveness of the use of the optimization method. 

From 7 datasets used, 3 of them were able to increase the accuracy 

value with an average of 0.33% with the PSO success rate of all data 

reached only 42.68%. 

Keywords : naïve bayes; particle swarm optimization; 

performance; effectiveness; swarm intelligence 

I. INTRODUCTION 

Data mining is one part of computer science that is used 
widely in the world of information and technology, especially 
today when big data has been used. Every second there are 
millions of data obtained so that the role of data mining is very 
important to find hidden information from a data. 

To find a hidden information or knowledge from a data, a 
computational  process  is  needed.  Several  techniques are used, 
including  classification,  statistics,  clustering,  prediction, 

estimation  and  association;  according  to  the  needs  and 
characteristics  of  a  case. those were done in  order  to  
determine  the  latest knowledge patterns of data.  

There are several algorithms that can be used to handle 
computing with classification techniques, including C4.5 
algorithm, KNN (K-Nearst Neighbor), and SVM (Support 
Vector Machine) but the algorithm that is often used in handling 
data classification cases is Naïve Bayes. [2] the naïve bayes 
algorithm has several advantages which are simple, relatively 
short time in calculation, and high in accuracy. 

However, The Naive Bayes algorithm has a weakness which 
is the probability cannot measure the accuracy of a prediction. 
So That is why the Naive Bayes algorithm needs to be optimized 
using the method of giving weight. [2] 

To overcome this problem, the particle swarm optimization 
(PSO) method is used as an optimization method. This method 
is able to improve the performance of the Naïve Bayes 
algorithm. PSO is an optimization method which is based on the 
behavior of a flock of birds. This method is often called as 
behaviourally inspired method, which is an alternative of 
genetic algorithm. 

Several previous relevant studies have been carried out by 
[3]. This study proved that the optimization method managed to 
improve the accuracy of the naïve bayes algorithm with an 
accuracy of 92.86%, its precision value was 80% and the recall 
was 40% and the AUC value (area under cover) was 0839 
results differed considerably before the Naïve Bayes algorithm 
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in optimization which only produced 82.14% accuracy value, 
precision value 23.91%, and recall value of 36% and AUC 
value of 0.686. 

Based on research conducted by [3], it is proved that the 
optimization method influences the results of the performance 
of the naïve Bayes algorithm. However, this cannot represent 
that the PSO optimization method is very effective because 
based on research [4] there are several case studies where in 
certain data patterns the PSO has no effect on naïve Bayes. 

Problem solving using naïve bayes algorithm based on PSO 
is not so significant in influencing naïve Bayes performance 
improvement. So it requires a study by applying the parameters 
of the same treatment in different datasets to measure the 
effectiveness of particle swarm optimization (PSO) in 
improving the performance of naïve Bayes algorithm 
performance. 

To find out the exact measurement results, we need several 
case studies of data that are different from different sizes or 
characteristics. In this study, 7 cases used were different, 
including classification of mushroom, iris, breast cancer 
coimbra, chronic kidney disease, crypotherapy, credit cards 
client, and cardiotocography which all data was taken from the 
site of the UCI Repository. 

Applying the same treatment to each dataset makes the data 
more measurable and easier to analyze and  it is also easier to 
see how much effectiveness PSO is in improving the 
performance of the naïve Bayes algorithm in handling a 
particular data. 

II. METHOD  

A. Working Principles of Naïve Bayes PSO 

Particle swarm optimization, abbreviated as PSO, is based 
on the behavior of a flock of insects, such as ants, termites, bees 
or birds. The PSO algorithm mimics the social behavior of this 
organism [2]. Social behavior consists of individual actions and 
the influence of other individuals in a group [2]. The word 
"particle" shows an individual. 

Each individual or particle behaves mutually connected by 
using his own intelligence and is also influenced by the 
behavior of his collective group [2]. Thus, if one particle or a 
bird finds the right or short path to the food source, the rest of 
the group will also be able to immediately follow the path even 
though their location is far away in the group [2] 

TABLE 1. HISTORY OF PSO 

History of PSO Scientist Year 

PSO Standard 
James Kennedy 

and Russ Eberhart  
1995 

Modification Inertia 

Weight 

Y. Shi and Russ 

Eberhart 
1998 

Modification Koefisien 

K 

Maurice Clerc, 

Y.Shi and 

Eberhart 

1999 

PSO Complexity 
Carlisle and 

Dozier 
2001 

a. Sample of a Table footnote. (Table footnote) 

B. The Proposed method 

The method proposed in this study is illustrated in Figure 3.2 
below: 

 

 
Figure 1. Working Principles of  Naive Bayes PSO 

 

 
Figure 2. The Proposed Method 
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The dataset used in this study uses public data taken from the 
UCI Repository site as many as 7 different types of datasets  

TABLE 2. INFORMATIONS DATASETS 

a. Sample of a Table footnote. (Table footnote) 

III. RESULT 

The results of this study were carried out using the 
Rapidminer application with the number of datasets that have 
been determined and explained in advance, namely there are 7 
different datasets with each attribute and different amounts of 
data. The tests conducted in this study were divided into two 
tests using the naïve Bayes method and the naïve bayes based 
on PSO. 

TABLE 3. FEATURE SELECTION 

Population 

Size 

Inertia Weight 

0.8 1.6 

10 Result Result 

30 Result Result 

50 Result Result 
                     a. Sample of a Table footnote. (Table footnote) 

A. Experiment 1 (Naïve Bayes) 

The first test uses an algorithm that is naïve bayes without 
using optimization methods in classifying data as many as 7 
different datasets. The following is the first test model used can 
be seen in Figure 4.1: 

Figure 4.1 describes a series of test models 1 globally where 
the source datasets will be adjusted according to the available 

datasets. Then to validate the model of the naïve bayes 
algorithm, cross validation method is used. Wherein there is a 
performance using confusion matrix and roc curve as an 
evaluation model of the naïve Bayes algorithm performance. For 
more details, see the following 4.2: 

The results of research conducted globally can be seen as a 
whole the average value of all measurements in table 4.1 below: 

B. Experiment 2 (Naïve Bayes PSO) 

This second test will use the naïve Bayes algorithm with an 

optimization method in classifying data. Following this, the 

second test model used can be seen in Figure 4.4: 

No Datasets Name Attribute Year 

1 Cryotherapy Integer/Real 2018 

2 Iris Data Real 1988 

3 Mushroom Data Categorical 1987 

4 
Breast Cancer 

Coimbra Integer 2018 

5 Credits Cards Client Integer, Real 2016 

6 
Chronic Kidney 

Disease Real 2015 

7 Cardiotocography Real 2010 

 
Figure 4. Cross Validation Models 

 

 
Figure 5. Result of Experiment 1 

 

 
Figure 3. Model Experiment 1 

 

 
Figure 6. Model Experiment 2 

 

 

 
Figure 7. Model Experiment 2 
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Figure 4.4 illustrates a series of testing models 2 globally. 
Then to distinguish from the first test is the application of the 
PSO optimization method to give the following weighting 

To make it easier to do research by applying parameters, 
each treatment or test is given a name that can be seen in the 
following table 4.2: 

TABLE 4. INFORMATION OF PARAMETER PSO 

                                                           a. Sample of a Table footnote. (Table footnote) 

Based on the results that have been obtained as a whole in 

test 2, it can be seen the results of overall accuracy in table 4.3 

below: 
TABLE 5. RESULT EXPERIMENT 2 

Nama 

Dataset 

Algoritma yang Digunakan 

Naï

ve 

Bay

es 

Naïve Bayes PSO 

Uji 

A 

Uji 

B 

Uji 

C 

Uji 

D 

Uji 

E 

Uji 

F 

Cryothera

py 

84,4

4% 

85,5

6% 

85,5

6% 

85,5

6% 

85,5

6% 

85,5

6% 

85,5

6% 

Iris Data 

95,3

3% 

94,6

7% 

94,6

7% 

95,3

3% 

95,3

3% 

95,3

3% 

95,3

3% 

Mushroo

m Data 

99,1

3% 

99,1

1% 

99,1

1% 

99,1

3% 

99,1

3% 

99,1

3% 

99,1

3% 

Credits 

Cards 

Client 

70,9

4% 

71,1

4% 

71,1

4% 

71,1

4% 

71,1

4% 

70,7

2% 

70,7

2% 

Breast 

Cancer 

Coimbra 

61,4

4% 

62,2

0% 

62,2

0% 

63,7

9% 

63,7

9% 

63,0

3% 

63,0

3% 

Chronic 

Kidney  

96

% 

95

% 

95

% 

96

% 

96

% 

96,2

5% 

96,2

5% 

Cardiotoc

ography 

97,4

1% 

97,4

1% 

97,4

1% 

97,3

2% 

97,3

2% 

97,3

2% 

97,3

2% 

 

Based on table 4.10 it can be concluded that out of 7 
different data cases 4 of which the accuracy of the data was 
affected by PSO. The following is a visualization of the results 
of the accuracy of all tests. 

The case of crypotherapy data can be seen that the PSO 
method is effective in improving the accuracy performance of 
naïve bayes by 1.12% with the parameters of Tests A through F 
getting the same results. To make it easier the following are the 
results of visualization through a diagram that can be seen in 
figure 4.7: 

The results of the average PSO effectiveness on naïve 

bayes accuracy performance are as follows: 

 

TABLE 6. AVERANGE ACCURACY 

Nama Dataset Averange PSO 

Cryotherapy 1.20% 

Iris Data -0.22% 

Mushroom Data -0.01% 

Credits Cards Client 0.06% 

Breast Cancer Coimbra 1.57% 

Chronic Kidney Disease -0.25% 

Cardiotocography -0.05% 

Total Averange 0.33% 

 

TABLE 7. AVERANGE OF MEASUREMENT 

Nama 

Dataset 

Avg. PSO 

(Accuracy) 

Avg. PSO 

(Precision) 

Avg. PSO 

(Recall) 

Cryotherapy 1.20% 1.44% 1.04% 

Iris Data -0.22% -0.23% -0.22% 

Mushroom 

Data -0.01% 0.02% 0.00% 

Credits 

Cards Client 0.06% 0.01% -0.01% 

Breast 

Cancer 

Coimbra 1.57% 1.75% 1.69% 

Chronic 

Kidney 

Disease -0.25% -0.57% -0.33% 

Cardiotocogr

aphy -0.05% -0.18% 0.13% 

Averange 0.33% 0.32% 0.33% 
 

Based on the results of the research produced, the Author's 
hypothesis was rejected, because it turns out that the hypothesis 

Experiment Population Size Inertia Weight 

Uji A 10 0.8 

Uji B 10 1.6 

Uji C 30 0.8 

Uji D 30 1.6 

Uji E 50 0.8 

Uji F 50 1.6 

 
Figure 8. Result Performance PSO 
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made that is 5% in fact in this study only reached the highest 
average of 0.33%. 

Then about the success rate of PSO influence on all data 
only reached 42.86% of the entire dataset used. In other words, 
from the 7 datasets used only 3 that are affected by the 
performance of the PSO optimization method. 

This happens because not all datasets are significantly 
affected by PSO, other factors that influence the failure of the 
research hypothesis are due to the selection of datasets which 
are divided into two characteristics of datasets namely 
polynominal and binominal whereas in polynominal data 
cannot use ROC Curve measurements to determine the value of 
AUC 

IV. CONCLUSION 

Based on the results of the research that has been done, it can 
be concluded as follows: 

• Other factors that influence the level of accuracy of the 

Naïve Bayes algorithm in addition to applying the PSO 

optimization method is at the preprocessing stage which at 

this stage it is necessary to focus on preparing a data to be 

clean of all existing data noise so that the classification 

process can run well and accurately. 

• The thing that most influences the level of a naïve bayes 

algorithm performance is population size exactly as said by 

(charlisle and dozier, 2001) in the book (Suyanto, 2017) 

states that PSO with a smaller number of particles will work 

very fast, but often stuck at the local optimum while the 

particles in large quantities are rarely trapped at the local 

optimum but require a longer time. 

• Based on research that has been carried out the effectiveness 

level of the use of optimization methods from 7 datasets 

used is 3 of them are able to increase the accuracy value with 

an average of 0.33% with the PSO success rate of all data 

only reaches 42.68%. That way it can be concluded that the 

method of running optimization is less effective in 

improving the performance of naïve bayes algorithms. 

Based on the results of the research that has been done the 

author has several suggestions that can be used in the future 

research as follows: 

• Using other measurement parameters in using the PSO 

method such as the use of K coefficient limits to limit and 

control the velocity movement. 

• Separating data between polynominal and binominal 

because it greatly affects what will be observed later. This is 

done to provide more accurate and measurable research. 

• Using other optimization methods such as genetic 

algorithms, or other swarm intelligence in an effort to find 

the best optimization methods that can improve the 

performance of the naïve Bayes algorithm to the fullest. 

• Trying to use other tools like matlab or weka studio in 

carrying out data mining processes other than rapidminer.  
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Abstract— The Vocational Education (SMK) X Payment 

Education Information System (SIPBP) in Magelang district 

was built to help facilitate the process of paying tuition fees in 

SMK X. The problems that occur in SMK X are the 

management of students' education costs. The recording of 

student tuition payments is still processed manually and with 

Microsoft Office Excel applications that have not been able to 

support service flexibility and data security. Data in the form of 

Microsoft Office Excel files is stored on the school treasurer's 

computer without any routine data backup. Each transfer of the 

treasurer school year records the payment data and records the 

costs that must be billed in the next school year. Non-

conformance of nominal fees for each class, school year and 

department makes the school treasurer prone making mistakes 

when recapping data on student tuition payments.  

System development is done by several methods. System 

analysis includes the needs analysis, the data analysis, and the 

process analysis. System modeling uses UML (Unified Modeling 

Language) as an application development tool. Design and 

design include database design, tables, and user interface 

development structure. System coding uses the Code Igniter 

framework for back-end, Bootstrap framework as a supporting 

front-end framework, and My SQL relational database. System 

testing uses alpha test and beta test.  

The development of this payment information system results in 

a system with restrictions on access rights determined based on 

user roles. Available user roles include Administrators, 

Treasurers, Operators, Principals and Student Guardians. User 

role and menu access are dynamic which can be added, changed 

and deleted. Each user role gets a menu that supports the 

payment process of tuition fees at SMK X. System testing is done 

to ensure the system can run well. The alpha test results 

concluded that respondents 100% agreed that the system could 

run well. Based on the results of the beta test in each role, the 

percentage was very agreeable as much as 74. 54% and agreed 

as much as 25. 46%. Based on the results of the alpha test and 

beta test, this system is feasible to be implemented.  

Key words: Information System, billing,  codeigniter, UML 

I.  INTRODUCTION 

The development of information technology is currently 
growing rapidly. Various tools and systems are created to 

meet human needs. Humans in the broadest sense include 
commercial organizations and government agencies. Schools 
as one of the educational institutions need to utilize 
information technology. The need to manage data in a school 
requires schools to have a system created specifically to assist 
data management activities.  

The need for a system in a school is very large, along with 
business processes in complex schools. This business process 
is distinguished according to the fields or units that manage it, 
for example academic units, library units, financial units and 
others. Each unit has general data and special data. General 
data is data used by all units, while special data is data used 
only on that unit. The difference in data and business 
processes in each unit requires each unit to have their own 
different systems according to their needs.  

SMK X was established in 2011. Along with the 
development of schools, the need for a system that helps the 
school in managing data is increasingly clear. The need for 
this system, especially in the financial unit, is the payment of 
students' tuition fees.  

Management of education costs at SMK X still uses 
Microsoft Office Excel software. Schools do not yet have a 
system that is made specifically to manage the cost of 
education, so that the school financial unit is still troubled in 
managing the cost of education of students. The treasurer of 
the school as the head of the financial unit cannot be 
maximized in providing services only with Microsoft Office 
Excel. Treasurer needs to recap data manually to provide 
reports to the principal. The treasurer also needs to recap the 
data of students who have not paid in payment of tuition fees 
to provide information to student guardians. Information on 
the lack of education costs is still being conveyed using 
circulars that are prone to missing. If the circular is lost, then 
the lack of education costs is also lost.  

Data security includes factors that need to be considered in 
addition to ease of use. Because the treasurer is not always in 
school, requires someone else to replace the treasurer function. 
Microsoft Office Excel cannot distinguish users who are 
accessing data. So that the data will be displayed as is to 
anyone who accesses it.  

Treasurer requires a system that is specifically designed so 
that it can manage student education costs quickly and 
accurately, can provide reports to principals without having to 
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recap payment data, can provide students with a shortage of 
information to the guardians easily and can share access to 
financial management. Access sharing in financial 
management is needed because not only the treasurer manages 
it.  

II. THEORETICAL FRAMEWORK 

A. Information and Information System 

 Information is a series of data that has a temporary 
nature, depending on time, able to give a surprise or surprise 
to those who receive it (Winarto, 2004).  

Kusrini (2007) defines quality information criteria and 

understanding information systems as follows: 

Quality information has the following criteria: 

1)  Accuracy 

Information must be free of errors, not mistaken or even 
misleading.  

2) Timeliness 

Information that arrives at the recipient may not be late.  

3) Relevance 

The information submitted must be related to the problem 
that will be discussed with that information.  

An information system is a system consisting of a series of 
information subsystems on data management to produce 
information that is useful in decision making.  

In an information system there are components as follows: 

1) Hardware, including various physical devices such as 

computers and printers.  

2) Software (software), or programs used to realize the 

data processing and the desired output generation.  

3) Procedure, which is a set of rules used to realize data 

processing and desired output generation.  

4) People, namely all parties responsible for developing 

information systems, processing and using information 

system outputs.  

5) Database (Database), which is a set of tables, 

relationships and others related to data storage.  

6) Computer networks and data communications, namely 

the connecting system that allows resources to be shared or 

accessed by a number of actors.  

B. Financial Information System 

Financial Information System is an information system 
that provides information to people or groups both within the 
company and outside the company regarding the company's 
financial problems (Yanuar, 2014) 

Andreas Yanuar (2014) defines the functions and 
objectives of the Financial Information System as follows: 

The functions of the financial information system are: 

1) To determine the results of the implementation of the 

company's operations.  

2) To be able to follow the company's assets and debts.  

3) To facilitate the planning of company activities, follow 

up on the implementation and improvement of plans.  

 The purpose of the financial information system is: 

1) The Financial Information System that is compiled 

must meet the principles of fast 

2) The financial information system compiled must have 

a safe principle 

C. Financial Information System 

 Financial Information System is an information 
system that provides information to people or groups both 
within the company and outside the company regarding the 
company's financial problems (Yanuar, 2014) 

D. UML (Unified Modelling Language) 

 The number of assistive devices that can be used in 
object-oriented analysis and design leads to the emergence of 
unclear what tools are the most superior. Users must choose 
between modeling languages and various modeling tools. To 
overcome this problem, the Obect Management Group 
(OMG) then issued the UML, where with the existence of the 
UML it is expected to reduce chaos in the language that has 
occurred in the software industry (Suhendar, 2002).  

1) Use case Diagram 

Use case diagrams or use case diagrams are modeling to 
describe the behavior of the system to be created. The use case 
diagram describes an interaction between one or more actors 
with the system to be created (Sugiarti, 2013). Examples of 
Use Case Diagrams can be seen in Figure 2: 

 

Figure 1.   Example of Use Case Diagram 

2) Class Diagram 
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Class Diagrams according to Widodo (2011) are static 
diagrams, this diagram shows the set of classes, interfaces, 
collaborations, and relationships. This diagram is commonly 
found in object oriented system modeling. Although static, 
class diagrams often contain active classes.  

 

Figure 2.  Example of a Class Diagram 

3) Activity Diagram 

Activity Diagrams are special state diagrams, where most 
states are actions and most of the transitions are triggered by 
the completion of the previous state (internal processing). 
Therefore Activity Diagram does not describe the internal 
behavior of a system (and interaction between subsystems) in 
an exact manner, but rather describes the processes and 
pathways of activity from the upper level in general (Sugiarti, 
2013).  

 

Figure 3.  Example of Activity Diagram 

E. CodeIgniter 

Code Igniter is a PHP framework. The framework itself is 
a framework in the form of a collection of folders that contain 
php files that provide classes, libraries, helpers, plugins and 
more. Framework provides certain configuration and coding 
techniques (Sofwan, 2007) 

III. RESEARCH METHODOLOGY 

A.  Data Collevtion Method 

Data collection methods to support fact finding and 
analytical material for solving the problems under study. In 
collecting the data, a series of methods were developed to 
support the data collection process. These methods include 
Observation Method, Interview Method, and Literature 
Review Method. 

B. System Design Method 

System design methods used to describe system modeling 
using UML (Unified Modeling Language). UML diagrams 
used include use case diagrams, class diagrams and activity 
diagrams.  

C. System Implementation 

After the system design is obtained from the design stage, 
the system can be implemented to get the appropriate display 
at the design stage. And so that every function that is desired 
can run properly, the system will be created so that it can 
communicate with the database that was previously created. 
This stage is the stage of implementing an application design 
into an application system that will be built using the Code 
Igniter framework.  

D. Testing 

Testing is done to find errors in system development that 
might occur. The system will be tested first using Alpha 
Testing and Beta Testing.  

1) Alpha testing 

A program is implemented in an agency, the program must 
be free of errors or errors. Therefore, the program must be 
tested first to find possible errors, this test uses the black box 
testing method.  

2) Beta Testing 

Beta testing is an objective test. In this test, the system is 
tested directly by the user concerned. Testing is done by 
making a questionnaire about user satisfaction, and distributed 
to some users who use the system.  

IV. RESULT AND DISCUSSION 

A. Identification of Actors 

Based on the results of the results of the analysis of data 
collection in SMK X, several actors can be identified directly 
related to the system based on who will use and influence the 
system. The design of UML uses an object-oriented system 
approach that is by making use case diagrams, activity 
diagrams and class diagrams.  

Table 1. Actor Identification 

No Actor Describtion 

1 Administrator 

Admin of the school that is given the 

authority to become an operator in the 

IT field.  

2 Treasurer 

School treasurer who handles the 

process of paying tuition fees at SMK 

X.  

3 Operator 
The person who replaced the treasurer's 

duties when the treasurer did not exist.  

4 Headmaster 
People who have the highest position in 

SMK X.  
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5 
Student 

Guardian 
Parents of SMK X students 

 

B. Class Diagram  

The class diagram describes the classes of objects that 
make up a system and the relationship between classes of 
objects that occur in the payment system of education costs. 
The class is formed by entities and objects that have attributes 
and operations. From this class can form a table that can be 
associated with other tables, so as to allow the formation of a 
database? This class payment system class diagram can be 
seen in the following figure: 

.  

Figure 4.  Activity Diagram 

C. Table Relation 

Each table stored in the database is related to one another 
to produce information. Relationships between tables in the 
Information System for Payment of Vocational Education 
Cost in SMK X can be seen in the following figure: 

 

Figure 5.  Table Relationships 

D. User Interface Design 

The design of the interface aims to describe the appearance 
of the system to be built. Interface design only focuses on 
several core processes of payment data processing, and is 
generally designed.  

The basic display design in the system describes the page 
layout that displays data and their management in general. 
Data is displayed using tables that have a data search function 
to facilitate users in searching data.  

 

Figure 6.  Basic Display Design 

E. System Implementation 

Development of Payment Information Systems Vocational 
Education Fees X requires designing, designing and coding 
programs. System coding is a stage to change the design that 
has been made into a collection of instruction code and 
interface display so that it can be operated by the user and can 
be recognized by the computer.  

 

Figure 7.  Administrator Dashboard Page 

The distribution of access rights to each user role can be 
managed by the Administrator in the user role management 
page.  

 

Figure 8.  Management of User Role Access Rights 

This information system has the function to generate 
student bills automatically every year. The bill generate 
function is in the settings page, for Administrator roles.  
Administrators will set the active school year and generate 
bills. While the operator processes student grade increases. 
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The function to generate bills can be seen in the program code 
below. 

public function generate_tagihan($ta) 

{ 

$cek = $this->db->where('tahun_ajaran',$ta) 

->get('detail_tagihan')->result(); 

if (count($cek) >= 1) { 

$this->db->where('tahun_ajaran',$ta) 

->delete('detail_tagihan'); 

} 

$query = $this->db->select('s. niss, s. nama, jb. jenis_biaya, 

pb. biaya,k. nama_kelas, ta. tahun_ajaran, b. bulan, pb. 

biaya, j. nama_jurusan') 

->from('penetapan_biaya pb') 

->join('jenis_biaya jb','jb. kd_jenis=pb. id_jenis_biaya') 

->join('kelas k','k. id=pb. id_kelas') 

->join('tahun_ajaran ta','ta. id=pb. id_ta') 

->join('bulan_penetapan bp','bp. id_penetapan=pb. id') 

->join('bulan b','b. id=bp. id_bulan') 

->join('kelas_siswa ks','ks. id_kelas=k. id') 

->join('siswa s','s. niss=ks. niss') 

->join('jurusan j','j. kd_jurusan=s. jurusan') 

->where('ta. tahun_ajaran',$ta) 

->get() 

->result(); 

foreach ($query as $tag) { 

$data_tagihan = array('niss' => $tag->niss, 

'nama' => $tag->nama, 

'jenis_biaya' => $tag->jenis_biaya, 

'tahun_ajaran' => $tag->tahun_ajaran, 

'bulan'=> $tag->bulan, 

'kelas' => $tag->nama_kelas, 

'jurusan' => $tag->nama_jurusan, 

'tagihan' => $tag->biaya 

); 

$this->db->insert('detail_tagihan',$data_tagihan); 

$siswa = $this->db->get('siswa')->result(); 

foreach ($siswa as $sis) { 

$niss = $sis->niss; 

$ambil_tagihan = $this->db->select_sum('tagihan') 

->select('niss,bulan,tahun_ajaran, sum(tagihan) AS tagihan') 

->from('detail_tagihan') 

->where('niss',$niss) 

->group_by('bulan') 

->get() 

->result(); 

foreach ($ambil_tagihan as $at) { 

$cek_tagihan = $this->db->where('niss',$niss) 

->where('tahun_ajaran',$ta) 

->get('tagihan')->result(); 

if (count($cek) >= 1) { 

$this->db->where('tahun_ajaran',$ta) 

->where('niss',$niss) 

->delete('tagihan'); 

} 

$tg = array('niss' => $at->niss, 

'bulan'=> $at->bulan, 

'tahun_ajaran' => $at->tahun_ajaran, 

'tagihan' => $at->tagihan, 

'dibayar' => "0", 

'kekurangan' => $at->tagihan, 

'keterangan' => '<i class="btn btn-danger">Belum 

Lunas</i>' 

); 

$this->db->insert('tagihan',$tg); 

} 

} 

 

 

The program code above is part of the function that is in 
the billing model. The program code above serves to generate 
bills for students who have active relationships with the class 
in the year. If previously generated in the same school year, 
the data will be deleted first. The process also deletes payment 
data to anticipate duplication of data on bill payments.  

F. System Testing 

1) Alpha Test 

Alpha test is done by the developer. After the developer 
has tested the system, the developer will fill out the prepared 
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questionnaire. Tester will test the system in 5 different levels, 
namely: administrator, treasurer, operator, principal, and 
student guardian. The results of the Alpa Test can be seen in 
table 3.  

Table 2 Alpha Test Testing Results 

No Questions 

Answers 

Yes No 

1 

Does the login and system logout 

process for each user role run 

properly? 

2 0 

2 
Is the menu available on the system 

functioning properly? 
2 0 

3 
Does the password reset feature on 

the administrator role work properly? 2 0 

4 Do profile changing features at each 

user level run well? 
2 0 

5 Is the distribution of access rights 

based on user roles running well? 
2 0 

6 

Does the function of adding, 

changing, deleting and searching for 

user data on administrator roles work 

properly? 

2 0 

7 Does the function of adding a new 

user role function properly? 
2 0 

8 

Does the function of adding student 

data and relationships with student 

guardians function properly? 

2 0 

9 

Does the function of displaying 

student data on role administrators 

based on the school year function 

properly? 

2 0 

10 

Does the function of displaying 

student data based on the year of the 

function function properly? 

2 0 

11 

Does the function of managing the 

active school year in the role 

administrator function properly? 

2 0 

12 Does the function add, change and 

delete data 
2 0 

 

From the results of filling out the questionnaire in the alpha 
test, the system application has run well.  

2) Beta Test 

Beta test is carried out by several users in the form of 
running the program accompanied by the developer directly, 
and submission of statements that are given responses in the 
form of choices that have been adjusted, such as: SS (Strongly 
agree), S (Agree), RR (Doubt) , TS (Disagree), and STS 
(Strongly disagree). The formula used to calculate the 
percentage of the results of beta test responses is: 

Total Point Test = ∑ Question x ∑ Tester 

Precentage  = (∑ Point/Total Point Test) x 100 

%  

 

Percentage of values from the results of the beta test 
showed the tester's response to the statement in the beta test 
for the student's guardian role with SS answer of 83. 33%, S 
of 16. 33%, RR of 0. 00%, TS of 0. 00%, and STS of 0. 00%.  

G. Duscussion of Research Results 

The results of research on Education Cost Payment 
Information System (SIPBP) of SMK X produces an 
assessment percentage of alpha test validation test which can 
be concluded that respondents choose to agree as much as 
100% that the interface function is designed to run well, and 
those who choose to disagree as much as 0%. Based on the 
results of the percentage beta test, the results of the beta test 
responses on each user role (administrator, treasurer, operator, 
principal, and student guardian) can be seen in table 4.  

Table 4. Percentage of the Beta Test Response 

N

o 
Level 

Response (%) 

SS S RR TS STS 

1 Administrator 58,33 41,66 0,00 0,00 0,00 

2 Treasurer 85, 71 14, 28 0,00 0,00 0,00 

3 Operator 83,33 16,66 0,00 0,00 0,00 

4 Head Master 60 40 0,00 0,00 0,00 

5 Student Guardian 83,33 16,66 0,00 0,00 0,00 

Total 372,7 
129,2

6 
0,00 0,00 0,00 

Average 74,54 25,85 0,00 0,00 0,00 

 

Based on table 4 it can be said that the Payment 
Information System for Vocational High School Education 
Cost SMK X can be well received by prospective users and 
deserves to be implemented by SMK X.  

V. CONCLUSION 

Based on the results of research and discussion, it can be 
summarized as follows: Information System for Education 
Fee Payment (SIPBP) of SMK X in Magelang district was 
successfully built and has been tested by two web application 
developers and the school. The results of the percentage 
assessment of the alpha test can be concluded that respondents 
100% chose the system to run well. Based on the results of the 
beta test of all user roles, it was found that the percentage 
strongly agreed as much and agreed as much. It can be stated 
that the system can run well.  
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Abstract— This research aims to develop an integrated 

information system for doctor consulting  and implement the 

system into the programs in accordance with the design that have 

been made. Several doctors in each of the existing hospitals have 

established their own practice health services. This condition 

caused people difficult   to finding doctor clinicwhen hte people 

want to consulting to the doctor. In additions, the patiens  do not 

know the requirements needed to register for number of queue. 

Therefore information doctor clinic about location and  Schedule 

consultation is very needed. Method of development a system that 

used is prototyping method. This method allows to make the 

program in accordance with the preliminary design and then 

testing to obtain feedback from users. After that researcher 

Improves it in accordance with advice from users. This 

information system was designed using use case diagram 

modelling and technique testing system using black box testing. 

The result of the research is   an integrated information system 

that have been tested and apropriate with the user requirements.) 

Keywords : doctor consulting, information system, website 

I. INTRODUCTION (HEADING 1) 

The facility of healthy service is  tool and place that 

using  for the implementation of  healthy service in promotif, 

preventively, curatively and rehabilitative conducted by the 

central government, regional government and  community  

[1] (transcript of PP Ministry of Internal Affairs, 2016:2). The 

clinic is one of many health care facilities. But but not all of 

the existing clinics can be reached by the communities. The 

role of information technology becomes so important in this  

case. 
 Based on observations of researchers, some people have 

problems to find the doctor's clinic that is easily accessible 
from home and a doctor's clinic in accordance with the 
disease. 

Some doctors at hospital that has set up his/hem own 
practice of health services. These conditions occur a little 
problem in lives of most of society cause the location where 
the doctor practices is hard to find at a time when the public 
wants to do the examination or when wanting to find a doctor 
that appropriate with the disease that suffered however the 
appropriate doctors practices are hard to find and the aspirant 
of new patients will register itself to the practice of the doctors 
don't know what requirements must be able to do examination. 
Therefore, the information about the practice of doctors either 
its location or the requirements for registration of new patients 

on the doctor's practice is absolutely necessary. Based on these 
problems, then the writer is interested in taking a study titled 
"Development of Integrated Information Systems for 
Consulting Doctor". It’s can be help satisfy the information 
and services that are more efficient also effective with regard 
to the practice of doctors as healthcare facilities for the society. 

II. LITERATUR REVIEW 

A. The Practice Of A Doctors 

According to the Medical Council Indonesia based on RI 

law No. 29 (2004:13-17) [1]  the practice of doctor is a series 

of activities conducted by doctors and dentists are against the 

patient in exercising health efforts. The practice of medicine 

is carried out based on pancasila and is based on scientific 

value, merit, justice, humanity, the balance and the protection 

and safety of the patient. 

Doctors have a practice that manage by themselves, and 

usually have hours of practice. Sometimes doctors are 

assisted by administrative personnel that manage patients, 

sometimes assisted by nurses, some are really alone in 

providing the service, so the doctor handling his/her own all 

procedure health care he/she gave. 

A doctor will perform a standard medical practice in 

comply with a regulation feasibility and appropriateness, is 

supported by a structure of human resources, support, 

infrastructure, facility, equipment, systems and logistics 

optimal with the level and location of practice. Results or 

outcomes that expected from a good medical practice that is 

patient and doctor feel satisfied with all that done for within 

in scope of the practice of medical. The satisfaction include: 

a. safety of patient 

b. efficient utilization of resources. 

c. the care has been focused on the patient. 

d. Services and care in timely care. 

e. the care is clinically effective. 

f. fair treatment to the patients. 

B. Relevant of the Research 

This study refers to several existing research. Such 

research as references in the research that will be done. The 

research that conducted by Dyah and Arsandy [2] from the 

University of Ahmad Dahlan in Yogyakarta with the title 

"Geographic Information Systems Specialist Practice Place 

in the province of Yogyakarta special region of Web-based". 
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This research discusses how to build geographic information 

systems specialist doctor practice place in the province of 

Yogyakarta special region of web-based, which can display 

and deliver information via the web to parties who require 

information about health news, health tips, profiles of 

doctors, and the location of doctor specialist practice, who list 

in the area of Yogyakarta. As well as being an information 

storage media as well as health information and publications 

place the practice of doctors specialist in the Yogyakarta 

region as dynamically and interactively. 

The research conducted by Wicaksono [3] from the 

University of Jakarta Unggul titled "Designing Application 

Catalog Schedule Doctor's Practice-based on Mobile". This 

study discusses the problems occurred, namely patient 

difficulty in finding information about a doctor's practice 

schedule in real time who was working at the hospital with 

the many hospitals still use manual systems to doctors 

practice schedules in providing information to patients, so 

patients are often disappointed when they want to visit the 

doctors are not available. 

The research conducted by Widodo & Purnomo [4] under 

the title "Designing Application-based Health Service Search 

HTML 5 Geolocation". This research discusses how to design 

a search system of health care in the town of Salatiga in 

Central Java province to be able to do a search of the nearest 

health services according to the needs of the user. Search 

health services in this research include location, distance and 

hours of service or practice. 

Contrast of previous research, this study will be produced 

a system that web-based and allows the users easily access 

the system through the website have been made whenever and 

wherever they are if we want to checks on the nearest doctors 

practice or service corresponding to the doctor  want. 

Additionally, on the system of the society also can register 

directly through the application as a new patient who had 

never done an checkup in place of the doctor practice by 

filling out the form provided and see the regulation that must 

be filled when will sign in and checkup, so the patients who 

had signed up just come to pick up the last queue number then 

checks in accordance with doctors practice services such in 

hours. 
 In spite of some of the above studies using different 

methods in designing and making system, but the purpose and 
benefits such of research is not much different namely created 
a system of information about health care facilities in 
particular the place of practice doctors search the nearest 
doctor services health although doctor specialist who agree 
with the disease being suffered, showing information about 
the schedule practice of every doctor's and may register 
directly through the system 

III. RESEARCH METHOD 

The method of system development that use is the 

prototype method. The collection started with prototyping 

needs, involving the developers and users of the system to 

determine the objectives, functions and operational needs of 

the system. Steps in prototyping are as follows:  

1. Requirement analysis.  

2. Rapidity of design process.  

3. Build the prototype.  
4. Evaluation and Improvement 

IV. RESULT AND DISCUSS 

The design of the research results developed systems 
described in the form of a use case diagram, then the results of 
the design implemented in the source code of the program 
resulting in an information system. 

 

Fig 1. Use Case digaram 

Figure 1 explains that in the system there are three actors 

namely admin, medical staff and patients. The actors had 

different cast in the system but have the same cast that they 

can see a doctor's practice information directly when 

accessing the web. 
Admin is an actor that made the system so that it can 

perform the data processing practices of doctors in the system 
such as add, edit and delete data doctor's practices however 
have to login first. The patient is a person who can access the 
web and view the information practices of doctors. In addition 
to viewing the information practices of doctors, patients are 
also able to register itself as a new patient or make an 
appointment at the doctor's practice that selected with input 
self data on the form provided by the system if that person 
wants to check up. Doctor staff is worker on the practice of 
doctors who cultivate administration and enrolment that play 
within the system be able to receive every notice of the 
registration of new patients that entering but must first login 
with the access rights granted by admin so that the new 
registration can be seen. 

The database used in the design of information systems 

doctor practice these are composed of: 

 

Table 1 

User login data dictionary 
No Kolom Tipe data/Length 

1 Id_login INT(11) 

2 Username Varchar (15) 

3 Password Varchar (10) 
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4 Level Varchar (10) 

 
Table 2 

Doctors’ Data Dictionary 

No Kolom Jenis 

1 Id_dokter INT (11) 

2 Id_login INT (11) 

3 Id_kategori INT (11) 

4 Nama_dokter Char  (50) 

5 Alamat Varchar (100) 

6 Jadwal Varchar (50) 

7 Foto Varchar (30) 

8 Maps Text () 

 

Table 3 

DATA DICTIONARY CATEGORY 

No Kolom Jenis 

1 Id_kategori INT (11) 

2 Nama_kategori Varchar (25) 

 

Table 4 

THE LOGIN DATA DICTIONARY 

No Kolom Jenis 

1 Id_konsultasi INT (11) 

2 Id_dokter INT (11) 

3 Nama_lengkap Char   (50) 

4 Usia Varchar (10) 

5 Alamat Varchar (100) 

6 Telp Int  (15) 

7 Keluhan Varchar (200) 

 

Based on the results of the design that has been made so 
the next is apply any proceeds of the draft into the shape of the 
program by entering the source code of the program using the 
PHP programming language. The result of the application of 
each design can be seen in Figure 2 to Figure 6 on the 
following: 

Main web page display is the display will appear at the first 
time when the user accesses the web. The main web page can 
be seen in Figure 2 

 

Fig 2. Main Web Page Display 

 

 

 

 

1. Display a Menu page for Doctors 
Display page menu doctor is a doctor display that list 

includes a number based on the doctor's menu. The display of 
doctor menu page can be seen in Figure 3 

 

Fig 3. Menu Page Display Doctor 

2. The doctor see details page views 
See details page display is the display that contains the data 

of doctor by detail that can be seen in web users such as 
doctors practice schedule, address and location of the doctor's 
practice. See details on page display Figure 4 

 

Fig 4. See Details Page Display Doctor 

 

3. The Page Display of Registration New patient 

The page display of registration new patient is the display 

that contains the registration form that will be filled by web 

user if want to register as a new patient and perform the check 

up. The page display of registration new patient can be seen 

in Figure 5 
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Fig 5. The Page display of registration new patiens 

 

4. Display the Menu appointment patients with Doctors 

Display the menu appointment patients is the display 

containing of list all new patients who have signed up as a 

new patient or who has made an appointment. Display the 

menu appointment a patient can be seen in Figure 6. 

 
Fig. 7 the menu display of appointment patients with doctors 

 

The research conducted has been through several 

stages which have been specified by the writer based on the 

type of research that used it consists of  stages of the analysis, 

the study of literature, research planning, development of 

design and the last is implemented all designs that have been 

created in the design development stage into the shape of a 

program by entering the respective source code each 

component so that the program can be run in accordance with 

the groove that has been planned.  

The advantages of the doctors practice information 

system that created by the research  results that performed 

manely the system can display information doctors practice 

such as the name of the doctors, a specialist doctor, a doctor 

practices address that display with a map of the location and 

the sociaty also be aware of any doctors's practice schedule 

of each doctor in the system. The society may also register as 

a new patient if they want to checkup at the place of the doctor 

practice that they want by filling out the complete data by the 

form that provided and the society can find out directly what 

are the requirements that must be fulfilled if they want to 

checkup by looking the requirements of the respective 

practice doctors that have been displayed by the system. 

But also there is a lack of or weakness of the system 

have been made, namely the system cannot provide a feature 

that provide information confirming the approval or rejection 

directly through the system of the a doctors practice that 

concerned about the enrollment of patients done. The society 

can only do registration then waiting the confirmation from 

the doctor's practice but in ways that are still manual. 

Some of researchers previously have also been 

doing the same research by creating a system that display 

information services of public health especially the practice 

of doctors and one of them is research done by Widodo & 

Purnomo in 2016 in the town of Salatiga in Central Java 

province. The research that they do use different methods and 

systems made based of HTML it making harder to be 

developed because of its static. Different to previous 

research, the information system doctors practice this created 

by using the PHP programming language and uses a database 

from MySQL so that this system can be developed 

continuously easily because its dynamic and open source. 

Based on the research results that have been 

obtained by applying each the design and groove of the 

process that has been designed into the shape of a program 

then the next is testing every components of programs that 

have been created using the technique of Black Box testing. 

The elaboration of any testing done for each components in 

the system that have been created can be seen in table 5 to 

table 11 am part attachments.  

Based on the results of testing that performed by 

using Black Box testing techniques namely every 

components that in systems such as the main page, the menu 

of doctor page, the page displays information from the 

docteors’ practice then a page that displays a form to register 

as a new patient when society want to checkup to the doctors 

practices place that their have been chose in the system. 

Admin page with menus in that page and the page of doctor 

along with menus in the page. All these components have 

been tested and the result can function properly appropriate 

with the design that was created previously. 
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Abstract—For a company, knowing and understanding the 

behavior of employees in terms of accessing confidential company 

data is very important because it involves business interests in the 

future and if the company's data is leaked and disseminated, it can 

have a negative impact on the future of the company and that way 

too many employees do not know the level of access restrictions in 

the fileserver environment and also there is still no official data 

classification pattern established by the company, so the 

department has not fully known the pattern. For this reason, a 

management system tool will be created at PT Guentner Indonesia 

to detect and record data server data (especially those related to 

confidential files) to monitor activities carried out by all users with 

the aim of protecting company data from leaking until the 

company exits. 

Keywords-decision support system; simple additive weighting; 

access level. 

I.  INTRODUCTION 

In the current era of information technology, data or 
information is a very valuable asset and must be protected. This 
was also followed by advances in computer technology. The 
advancement of computer technology helps all aspects of human 
life. From simple little things to very complicated things even if 
it can do by a computer. The advantage of this computer 
application is in addition to providing facilities for various data 
and information processing activities in various fields of life, for 
example, the use of computers in the fields of government, social 
organizations, military, banks, education, transportation, trade, 
industry, and so on. With the progress in information 
technology, communication, and computers, then a new problem 
arises, namely the problem of security of data and information 
and in this case will open opportunities for people who are not 
responsible for using it as a crime. And of course, it will harm 
the company [1].  

Decision making is carried out with a systematic approach to 
the problem through the process of collecting data into 
information and coupled with factors that need to be considered 

in decision making. Decision support systems can be used as a 
consideration in certain decisions or policies, a flexible model 
that allows individuals or groups to form ideas and limit 
problems by making their own assumptions and producing 
desired solutions. But there are still those who use decision 
support systems manually so that they are not effective and 
unable to anticipate assessment subjectivity. 

 

II. LITERATURE REVIEW 

We began this research by first studying literature from 

research and other sources. the study discussed topics related to 

our research, including research on the algorithms that we will 

use. 

Journal by Lisa Septian Putri with the title "Decision 

Support System Selection of Partner Freight Services using the 

Simple Additive Weighting (SAW) Method - Similarity to -deal 

Solution (TOPSIS) in the City of Malanga" [2] using several 

criteria, namely Fleet type, range, company experience, price, 

delivery time, and also packaging results. Based on the results 

of the design, implementation and testing and analysis that has 

been carried out on the decision support system for the selection 

of freight forwarding partners using the SAW-TOPSIS method, 

the results of accuracy between the actual results data and the 

system outcome data are 71.42%. 

The second journal we review is the journal from Irfan Agus 

with the title "Supporting System for Decision on Acceptance 

and Assessment of Warehouse Employees with Web 

Applications" [3]. From the results obtained, the system can 

select prospective warehouse employees in accordance with the 

criteria desired, provide appreciation with a form of assessment 

to warehouse employees, and assist companies in developing 

the company with the acceptance and assessment system of 

warehouse employees. 
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Figure 1.  The flow of Determining Access Rights.  

III. METHODOLOGY 

In this study, the methodology that is used broadly using the 
SAW method with the basic concept of the SAW method is to 
find the weighted sum of performance ratings on each alternative 
in all attributes. The SAW method requires the decision matrix 
normalization process (X) to a scale that can be compared with 
all alternative existing ratings. Process diagram for determining 
access rights as in Figure 1. 

The basic concept of the SAW method is to find the weighted 
sum of performance ratings on each alternative on all attributes. 
The first process is data collection, employee data and position 
must be obtained first so that the access rights level can be 
determined. Data is obtained from the database. Then the data 
that has been obtained is processed into table matrix data. The 
matrix table which contains the value of the criteria each 
determines the value of benefits and costs which will be used to 
determine the value of the normalization table. This 
normalization value will be processed with the SAW algorithm. 
The formula for normalization is as follows: 
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where: ijr  = Normalized performance rating 

ijxmax  = Maximum value of each row and column  

ij
xmin  = Minimum value of each row and column  

ijx  = Rows and columns of the matrix 

with ijr  is the normalized performance rating of the Ai 

alternative to the jc  attribute; i = 1,2, ..., m and j = 1,2, ..., n. 

Preference values for each alternative (Vi) are given as: 
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where: iV  = The final value of the alternative 

jw  = Weight  

ijr  = Normalization of the matrix 

A larger iV  value indicates that Ai's alternative is preferred. 

 

TABLE I.  THE WEIGHT OF EACH CRITERION 

Criteria Weight 

C1 5 

C2 4 

C3 3 

C4 3 

C5 2 

 

TABLE II.  VALUE OF EACH ALTERNATIVE IN POSITIONAL CRITERION 

Level Position 
Criteria 

C1 C2 C3 C4 C5 

A1 Presiden Director 5 5 5 5 5 

A2 Manager 4 5 5 2 5 

A3 SuperVisior 3 5 3 5 2 

A4 Staff Spesial 3 5 2 4 2 

A5 Staff Admin 2 3 3 2 1 

 

TABLE III.  ATTRIBUTES TABLE 

Benefit Criteria Cost Criteria  

C1 C4 

C2  
 

C3  
 

C4  
 

 

TABLE IV.  MATRIX TABLE 

Matrix Table 

 1 2 3 4 5 

1 5 5 5 5 5 

2 4 5 5 2 5 

3 3 5 3 5 2 

4 3 5 2 4 2 

5 2 3 3 2 1 

 

To begin the calculation with the SAW method, the first step 
that must be taken is to determine the criteria and weight of each. 
The weight value is the value of each criterion. Determination of 
the weight value depends on how high the access rights 
possessed by each position.  

Of all the existing criteria, which criteria must be determined 
as part of the benefits, as well as the costs. Then the process of 
entering each value and criteria is carried out in a table so that a 
matrix table is obtained. 
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TABLE V.  NORMALIZATION MAXIMUM VALUE 

Normalization Value 

 Max Value Result 

 

 Max Value Result 

R11 5 5 1 R21 5 5 1 

R12 4 5 0,8 R22 5 5 1 

R13 3 5 0,6 R23 5 5 1 

R14 3 5 0,6 R24 5 5 1 

R15 2 5 0,4 R25 3 5 0,6 

   

 Max Value Result   Max Value Result 

R31 5 5 1  R41 5 5 1 

R32 5 5 1  R42 2 5 0,4 

R33 3 5 0,6  R43 5 5 1 

R34 2 5 0,4  R44 4 5 0,8 

R35 3 5 0,6  R45 2 5 0,4 

 

At this stage, the normalization process is carried out on all 
criteria, whether it is in the form of benefits or costs in the 
manner described above. 

TABLE VI.  NORMALIZATION MINIMUM VALUE 

Normalization Value 

 Min Value Result 

R51 5 1 5 

R52 5 1 5 

R53 2 1 2 

R54 2 1 2 

R55 1 1 1 

 

TABLE VII.  MINIMUM AND MAXIMUM VALUE MATRIX 

Normalization Factor of The Value that has been Obtained 

1 1 1 1 5 

0,8 1 1 0,4 5 

0,6 1 0,6 1 2 

0,6 1 0,4 0,8 2 

0,4 0,6 0,6 0,4 1 

 
The value that has been obtained from the normalization 

process is entered into the table so that it can be easier for the 
next process. At this stage is the final stage where all 
normalization values are obtained by the weighting of each 
criterion.  

 

 

 

TABLE VIII.  FINAL SCORE 

Final score 

V1 25 

V2 22,2 

V3 15,8 

V4 14,6 

V5 9,4 

 

So that the biggest value is V1, so A1 gets the highest access 
rights with the position of President Director 

 

 

Figure 2.  Graph of file and folder access 

 

IV. RESULT AND DISCUSSION 

In implementing this system, users must first log in, log in so 
that such users can core system. If the user has logged in, Then 
a dashboard will appear from the application as shown in Figure 
2. After logging in, employees can access data from the 
company, according to the level of access provided. For 
employees who access certain data, or what activities do 
employees do on the server or the system is all recorded and 
shown on the graphs in Figure 3. 

Every employee's activities, both when accessing files, 
folder, modification or anything else on the server, well 
recorded and can be seen. As shown in Figure 4 can be seen in 
each username (employee)access any file, how many times, 
what files have been modified, etc. Regarding all activities of 
file and folder access from all employees of each department 
can be accessed from all department file access reports as 
shown in Figure 5. 

Each department also has a folder separately on a server that 
can only be accessed by employees in the department. Not every 
department can randomly access folders from other 
departments. If that is still done, it will be recorded in the system 
and can be followed up from employee activities such as in 
Figure 6. Reports of each employee level access per department 
can be seen in Table IX in the report there is data such as 
department name, name employee, position, email address, and 
also what level of access received by each employee. 
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Figure 3.  Activity report for each employee 

 

 

 

Figure 4.  Web Application Home Page 

 

 

 

Figure 5.  Folder provided for each department 

 

Figure 6.  Summary of employee activity 

TABLE IX.  DEPARTMENT ACCESS LEVEL BASED ON PERSONAL CLASSIFICATION 

Date : 

Dept : 

Personal Clsassification Review 

Number Department Hostname 
Account 

Name 
Position Email Addres User Level 

Access 

Level 
Changes 

1 IT IDPASN0083 
Henry 

Winokan 
Manager henry.winokan@guentner.com hwinokan Level 4  

2 IT IDPASN0024 Daru Nanjaya Supervisor daru.nanjaya@guentner.com  dnanjaya Level 3  

3 IT IDPASNE070 
Aji Hendro 

Susanto 
Specialist 

Staff 
ajie.susanto@guentner.com asusanto Level 2  

4 IT IDPASWB007 
Ariyadi Gema 

Akbar 

Administration  

Staff 
ariyadi.akbar@guentner.com aakbar Level 1  

5 IT IDPASWA253 Azizul Junaid 
Specialist 

Staff 
azizul.junaid@guentner.com  ajunaid Level 2  

6 IT IDPASN0086 
Danang 

Hardiyanto 

Specialist 

Staff 
danang.hardiyanto@guentner.com dhardiya Level 2  

7 IT IDPASWA252 Imam Wahyudi 
Specialist 

Staff 
imam.wahyudi@guentner.com iwahyudi Level 2  

8 IT IDPASWB008 
Kornelius 

Pison 

Specialist 

Staff 
kornelius.nugraha@guentner.com  knugraha Level 2  

9 IT IDPASN0085 
Teguh 

Wahyudi 

Specialist 

Staff 
teguh.wahyudi@guentner.com  twahyudi Level 2  
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V. CONCLUSION 

Decision support systems built with the Simple Additive 

Weight method are successfully implemented in the system to 

process data in order to be able to issue whatever access is 

obtained by each position criterion. Based on the results of 

testing carried out by manual calculation, the accuracy of the 

system is 100%. so the system can produce the right decision. 
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Abstract— In 2017, the procurement process was transferred to the 

District Sidoarjo Development Planning Department (BAPPEDA) 

entirely. The Information System Of Education And Culture 

Department Chapter Sidoarjo District (DIKBUD) did not have 

user guide documentation and there was no special team to handle 

the user guide documentation project. Whereas the information 

system must be operated immediately for the needs of offices and 

the other department in Education And Culture Department 

Chapter Sidoarjo District (DIKBUD) and demands from the 

community such as the high interest of the community to hold an 

event or meeting in the rooms owned by the local government, 

especially those of Education And Culture Department Chapter 

Sidoarjo District (DIKBUD) Office. This research aims to conduct 

user guide documentation for Education And Culture Department 

Chapter Sidoarjo District (DIKBUD), considering the importance 

of user guide documentation because the majority of users are not 

from IT science. The method used in the preparation is the IEEE 

1063-2001 standard. The results obtained are a user guide 

documentation of the Sidoarjo DIKBUD Asset Information System 

with 9 clauses meeting the requirements, namely the IEEE 1063-

2001 standard and 6 clauses not applying the IEEE 1063-2001 

standard requirements. 
 

Keywords-component; IEEE 1063-2001 standard, room assets, 

standardization. 
 

I.      INTRODUCTION 

Information technology is increasingly becoming a specialty 
in every organization. Information technology has even 
dominated almost all sectors ranging from offices, government, 
and education [1]. This situation occurs due to the high 
awareness that the use of information technology is not only as 
a means of support but also as an infrastructure towards the 
strategic organization now, but what happens if the operation of 
an application that is built cannot take place properly due to the 
absence of user guidance documentation. 

 

In 2017, the procurement process was transferred to the 
District Sidoarjo Development Planning Department 
(BAPPEDA) entirely. And at the same time, the Sidoarjo 
Education and Culture Department develops an asset 
information system. The intended assets are meeting rooms or 
buildings that owned by the Sidoarjo Education and Culture 

Department along with UPTD (Regional Technical 
Implementing Units) including buildings and halls scattered in 
public schools and UPTD. These assets are used by office and 
public leases. 
 

The asset information system in the Education And Culture 
Department Chapter Sidoarjo District (DIKBUD) does not have 
user guide documentation and no team specifically handles the 
procurement of the user  guide documentation. Whereas the 
information system must be immediately operated for the needs 
of offices in the Education And Culture Department Chapter 
Sidoarjo District (DIKBUD) and demands from the community 
such as the high interest of the community to hold a celebration 
or meeting in rooms owned by the local government especially 
those of the Education And Culture Department Chapter 
Sidoarjo District (DIKBUD). 
 

II.     EASE OF USE 
 

A.  Asset Information System 

Documentation is a technical guide or called as JUKNIS [2]. 

In terms of software engineering known as a user manual or user 

guide. Asset information system in this case is one of 

application support in Education And Culture Department 

Chapter Sidoarjo District (DIKBUD) . This system manages all 

use and rent the room asset of Education And Culture 

Department Chapter Sidoarjo District (DIKBUD). 
 

B.  User Guide Documentation 

Documentation is a technical guide or called as JUKNIS [2]. 
In terms of software engineering known as a user manual or user 
guide. This document contains instructions for the operation of 
a device [3]. Whereas in his book Roger Pressman said that this 
documentation or user manual must be in the software 
requirement specification template [4]. 
 

Many people don't understand enough how to use an 
application. Even sometimes it is still difficult to use 
applications by users who are not too familiar with technological 
developments. It causes the features provided by the application 
that made are not in accordance with consumer demand. After 
being explored further, it not an application that needs to be 
fixed, only the documentation of the features and functions of

mailto:aslihaalmillah@gmail.com
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Clauses Term Definition 

2.1 Action Element of a step that a user performs to 

complete a procedure. 

2.2 Caution Advisory in software user 

documentation that performing some 
action may lead to consequences that are 

unwanted or undefined, such as loss of 

data or an equipment problem. 

2.3 Critical 

Information 

Information on the safe use of the 

software, the security of the information 
created with the software, or the privacy 

of the information created by or stored 

with the software. 

2.4 Document Set A collection of documentation that has 

been segmented into separately 
identified volumes or products for ease 

of distribution or use. 

2.5 Illustration Graphic element set apart from the main 
body of text and normally cited within 
the main text. In this standard, the term 
is used as the generic term for tables, 

figures, exhibits, screen captures, flow 

charts, diagrams, drawings, icons, and 
other graphic elements. 

2.6 Intructional Mode Usage mode that is intended to teach the 

use of software in performing tasks. 

2.7 Note Helpful hint(s) and other information 

that may assist the user by emphasizing 
or  supplementing  important  points  of 

the main text. 

2.8 Procedure Ordered  series  of  steps  that  a  user 
follows to do one or more tasks. 

2.9 Reference Mode Usage mode that is intended to provide 

quick access to specific information for 
software users who are generally 

familiar with the software functions. 

 

 

the application needs to be revised [3]. This is a problem because 
it has an impact on the efficiency of the time and energy of the 
parties associated with the development of the software. 

 

C.  IEEE Standard 1063-2001 

IEEE 1063-2001 is a standard from IEEE (Institute of 
Electrical and Electronics Engineers) which is an international 
standardization for software documentation. This standard is 
used for documentation and has proven to have contributed to 
improving the quality of documentation [5]. The factors that 
make the motivation for the initial development of this standard 
are as follows: 

 

a. System   user's   concerns   about   the   quality   of 
documentation because  often  the  system  is  almost 
perfect but the technical instructions not informative 
enough. 

 

b. Requirements   for   the   system   procurement.   This 
standard provides minimum requirements for structure, 
information content, and documentation user format. 

 

This standard is limited to software documentation products 
and does not cover software development or management 
processes and  documentation. This  standard  aims  to  create 
consistent, complete, accurate and usable documentation. Some 
terms and definitions are discussed in clause 2 to equate 
perception. Here are some definitions in IEEE 1063-2001: 

 

Table I      Definitions in IEEE 1063-2001 [5] 

 

2.10 Software Product One or more computer programs 

together with any accompanying 
ancillary nonelectronic, non-mechanical 

Items such as documentation and 

worksheets, delivered under a single 
name for use by others. 

2.11 Software       User 

Documentation 

Electronic or printed body of material 

that provides information to users of 

software. 

2.12 Step One  element  of  a  procedure.  A  step 

contains one or more actions. 

2.13 Style Set of editorial conventions covering 

grammar, terminology, punctuation, 

capitalization, and layout of a software 
user document. 

2.14 Tutorial Instructional  procedure  in  which  the 
user exercises software functions using 
sample data supplied with the software 
or documentation. 

2.15 Usage Mode Primary manner in which the document 

issuer expects the document to be used. 

This standard recognizes two usage 

modes: instructional and reference. 

2.16 User Person   who   employs   software   to 

perform a task. 

2.17 Warning Advisory in software user 
documentation that performing some 
action may lead to serious or dangerous 
consequences. 

 
 

III.    METHODOLOGY 

In the conducting of this asset information system user guide 
documentation research, there are 3 processes initiated from 
asset  information system project  in  Education And  Culture 
Department Chapter Sidoarjo District. The following 
methodology is used: 
 

 
 

Figure  I Research Methodology 

 

IV.    DISCUSSION 

In this chapter, will be discussed how to complete this 
research with the methodology that was mentioned above. 
Below mentioned about 3 processes that already had clearly: 
 

A.  Study of Literature 
The literature study conducted in this study is by 

understanding the workflow of its asset information system. Need 
to know the actor and the features in this system. Then look for 
suitable standards implemented in this case, and the results 
obtained are IEEE 1063-2001. 
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Information  for  use 
of the documentation 

4.4 Contains information on how the 
application is used, a list of notations 

used and versions of the documentation. 

Concept                of 

Operations 

4.5 The conceptual operation of the system 
in the form of general theory, work 

method, flow diagram and algorithm. 

Procedures 4.64.7 Order  a  series  of  steps  that  the  user 

follows to perform one or more tasks. 

Information          on 
software commands 

4.8 Information related to the commands in 
the software. 

Error  messages  and 

problem resolution 

4.9 Error messages and common problem 

handling. 

Glossary 4.10 Documentation must include a glossary 
if there are many foreign terms that may 

be difficult for users to understand. 

Related information 4.11 Information related to application 

resources, such as developer contacts, 
etc. 

Sources 

Navigational 
Features 

5.8 Navigation features include things like 

chapter and sub-chapter titles, page 
titles, chapter numbers, title numbers, 

and page numbers, page headings and 

footnotes, book page markers, cross 
references, navigation symbols, and 

buttons. 

Index 5.73 Index is a list of keywords, images, or 

concepts that are sorted alphabetically 

by access points for each keyword. 

Search Capability 5.7.4 If the documentation is electronic, the 
search feature must be provided 

 

Components Clause Implementation 

Identification Data 4.3 a.      There is a Title 

b.      It  says  technical  instructions  as 

“PETUNJUK TEKNIS” 
c.      Document version 
d.      System name 
e.      The organization that publishes 

Table of Content 5.7.1 Table of contents 

List of illustrations 5.7.2 a. List of images 

b. List of tables 
c. Numbers in each captured image of 
the layer 

System Introduction 3.2 Chapter 1 point A 

Information  for  use 

of the documentation 

4.4 - 

Concept                of 
Operations 
Procedures 

4.5 Flowhart of system workflow 

Information          on 
software commands 

4.64.7 Instructions that describe each image 

Error  messages  and 
problem resolution 

4.8 - 

Glossary 4.9 Chapter III 

Related information 4.10 - 

Sources 
Navigational 

4.11 - 

Features 5.8 a. Title 

 

 

B.  Conducting Documentation Based On IEEE 1063-2001 

After knowing the information system's flow in the previous 
methodology process, then the researcher notes the important 
points of the  asset information system workflow. Then the 
researcher made a draft user guide documentation. This is done 
so that the draft produced is more informative. And it must be 
noted what IEEE 1063-2001 components have to included in the 
user guide documentation. The following are the components of 
technical documentation according to clauses carried out in the 
IEEE 1063-2001 standard: 

 

 

Figure  II IEEE 1063-2001 Component [5] 

 
The component column is a column that identifies the 

requested component or must be in a technical guide. The second 
column is showing a clause that demands the existence of the 
component. The rightmost column is a column that indicates 
whether the component must exist or is only optional. The 
following is an explanation of each component: 

 

Table II       Component Explanation [5] 

C.  Documentation Validation 

In the results of the research will be validated whether the 
documentation or technical guidelines are in accordance with 
IEEE 1063-2001. Validation have to be done to get a conclusion 
of the research, this is important to do so that can known how 
many clauses can be implemented and not. Here are the results 
of the validation checklist: 
 

Table III         Validation Checklist

 
Components Clause Implementation 

Identification Data 4.3 Documentation shall contain unique 
identification data. The identification 

data shall include the following: 

a.  Documentation title 
b.  Documentation   version   and   date 

published 
c.  Software product and version 
d.  Issuing organization 

Table of Content 5.7.1 Table  of  contents  that  identifies  the 

entire data, documents less than 8 pages 

List of illustrations 5.7.2 Documentation should contain a list of 
tables, a list of figures, or a list of 

illustrations (including both tables and 

figures) if the document contains more 
than five numbered illustrations and the 

illustrations are not visible 

At the same time as text references to 

them. The list of illustrations shall list 
the illustration numbers and titles 

with an access point for each (such as its 

initial page number or an electronic 

link). 

System Introduction 3.2 Introduction   to   the   system   being 
discussed. 
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  b. Subtitles 
c. Red circle of placemark 

Index 5.73 - 

Search Capability 5.7.4 - 

 
Based on the validation results above, it can be seen that 

there are only 9 clauses from the IEEE 1063-2001 standard in 
the making of this technical guide/user guide. One of them 
illustrates that there is one condition in making user guide 
documentation that meets 2 standards from or the other. And 
there are 6 clauses that have not been made in the conduction of 
this documentation. The following clause has not been applied 
in the conduction of this documentation: 

 

1. Clause 4.4 Information for use of the documentation.The 
reason for not doing this class is: 

 

a. There are no special notations that the reader must 
understand. 

 

b.    This documentation still has one version only. 
 

2. Clause 4.8 Information on software commands. The reason 
for not doing this class is: This asset information system 
has been built with an interface graph because of it for 
everyone in the Education And Culture Department 
Chapter Sidoarjo District. 

 

3. Clause 4.10 Glossary. The reason for not doing this class 
is: There are not many terms that require special 
understanding. 

 

4. Clause 4.11 Related information sources. The reason for 
not doing this clause is: The system owner who is 
developed is the Education And Culture Department 
Chapter Sidoarjo District. So if there any criticisms or 
suggestions, it can be aspirated directly to the Education 
And Culture Department Chapter Sidoarjo District. 

 

5.    Clause 5.7.3 Index. The reason for not doing this class is 
No effect because there is no glossary. 

 

6. Clause 5.7.4 Search capability. The reason for not doing 
this clause is: Because this documentation will be 
distributed in print / hard copy. 

 

V.     CONCLUSION 

The conduction of documentation for the use of the system 
or documentation user guide or commonly called Juknis based 
on the IEEE 1063-2001 standard. However, there are only 9 

 

clauses from the IEEE 1603-2001 standard that can be fulfilled 
in the making of technical guidelines/user guide information 
system assets of the Education And Culture Department Chapter 
Sidoarjo District, while 6 clauses have not yet been made in the 
making of this technical guidelines. 
 

For the suggestion, the relevant things that can be done are 
refers to point design rules human computer interaction so that 
it is more informative or making documentation as a whole 
fulfilling the criteria clause from IEEE 1603-2001. 
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Abstract—The existence of e-government system which is 

employed by the current government aims to supply and 

strengthen public services. It is expected to be able to provide 

reciprocal benefits between the government and its citizens. 

E-government has the ultimate goal to meet the various 

needs of the community in order to improve the quality of 

human life. Based on this premise, the developed vision 

should focus on the interests of the community. In some cases, 

e-government also aims to improve the internal performance 

of the government and its organizational structure. 

There are many things that can affect the success and the 

failure of e-government implementation, one of them is the 

change management. Technology is one of strategies that can 

accelerate change. The SIMDIK mobile learning application 

(m-learning) which is applied for the Training Center is a 

proposed prototyping model as one of e-government 

applications. It is aimed at facilitating the needs of training 

participants. Furthermore, it can connect the exchange of 

ideas between: training participants, government officials as 

decision makers, and expert or teacher as a mentor, as well 

as a place to solve problems found in the ministry. This 

prototype is built using Just In Mind software and tested on 

Focus Group Discussion (FGD) participants. 
 

Keywords -e-government; change management; prototype; m-

learning;  focus group discussion 
 

I. INTRODUCTION 

One of government tasks is to create benefits and 
improvement of community’s life quality for a long period. 
Ndou argues that through e-government, the government is not 
only saving more costs, but also revolutionizes and improves the 
processes and functions of government order [1]. According to 
Chen's research, in developing countries, the role of technology 

through e-government can improve life by 80% of the global 
population [2]. 

E-government has three objectives, namely, focusing on 
services (external), focusing on processes (internal), and 
relational goals. The external objective of e-government is to 
provide services for the public, for example business or company 
organizations, and also for private and government institutions 
whenever needed. It is expected also to provide a non-stop 
service with zero queue by simplifying the process of online e-
government services. While the internal objective is to facilitate 
public administration activities by administering a quickly, 
transparent, responsible, effective and efficient service to 
produce optimal government budget savings [3]. The relational 
goal of adopting ICT enables fundamental changes in the 
relationship between the state and its citizens, and also between 
government to government so that it has implications for the 
democratic process and governance structure. The existence of 
vertical and horizontal integration allows state institutions to 
facilitate communities and for the other stakeholders to get 
unlimited services [4]. 

However, there are many obstacles and challenges that cause 
e-government implementation to run slowly in developing 
countries. Heeks says that in developing countries, 35% of e-
government projects have a total failure, 50% has a partial failure, 
and only 15% are successful [5]. Altameem in his research 
argues that to achieve successful e-government implementation 
there are influencing factors, namely, policies and issues related 
to law, quality, reward system, implementation, training, 
organizational structure, technical staff, change management, 
business process re-engineering, organizational culture and 
awareness of e-government [6]. The factors influencing e-
government implementation are shown in Figure 1 below: 

mailto:suning@ugm.ac.id
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Figure 1.  Factors affecting e-government implementation [6] 

Change management is one of the factors that influence the 
implementation of e-government. It consists of three different 
types, where each type requires a different change management 
strategy. According to Prayitno, the three type of changes are: 

1) Routine Change, which has been planned and built 
through the organizational process; 

2) Improvement Change, which includes the profit or value 
that has been achieved by the organization; 

3) Innovative Change, which covers how the organization 
provides its services [7]. 

Within the context of organizational change, the change 
management consists of hard side and soft side. Hard side 
comprises of processes, systems, strategies, tactics, and 
technologies that will help implement change, while the soft side 
involves behavior and attitudes (inviting, convincing in 
communication, identification and delivery of emotions, 
influence and motivating) to enable success on the hard side [8]. 
Poor change management is one of the reasons why e-
government is often not implemented well [9]. Changes in terms 
of technology will bring changes towards policy, culture, 
mindset, organizational structure, and processes [10]. This is in 
accordance with the socio-technical point of view in an 
organization which states that an organization is built on two 
correlated systems, namely social and technical. The technical 
system entails a collection of processes, jobs, and technologies 
needed to change a process from input into output. While the 
social system includes trust, skills, values, knowledge, and needs 
[11].  

Every transformation in an organization should consider 
these two aspects. Under the principle of socio-engineering, to 
form an advanced organization, transformation should be 
followed by the implementation of a new technology [12]. 
According to Ahmad's research, it was found that in practice 
between organizations and employees, there are three change 
management factors involved, namely trust in management, 
communication, and organizational commitment. In the 
communication factor, it was found that there must be good 
communication between supervisors and employees regarding 
organizational policy [13]. Then change is not something that is 
obtained individually, but will succeed if it is connected each 
other.  

To implement this, a system is needed to connect the needs 
of training participants.  This system allows training participants, 

public officials as decision makers, and experts as coaches / 
mentors to communicate with each other and to be able to 
provide ideas or input for the existing problems within the 
organization, while also providing control for training 
participants to remain active in giving contribution and change 
for organizations. The SIMDIK application at the Training 
Center is a breakthrough in terms of information technology that 
will open opportunities and challenges to create new ideas and 
innovations, to access, to process and to utilize data into an 
information to make the idea that emerges becomes feasible to 
be implemented in the organization. With the SIMDIK 
application, it is expected that it will make it easier for training 
participants, public officials, and coaches / mentors to take part 
in the training, knowing information related to the training that 
will and has taken place, as well as conducting discussions or 
sharing information so that the training activities will run 
optimally, be effective and organizational objectives can be 
achieved. 

II. METHODOLOGY 

A. METHOD 

The data used in this study were obtained from the results of 
discussions and interviews with respondents. Respondents 
involved were the training alumni, competent experts as mentors 
/ coaches of education and training, public officials involved in 
the decision-making process in the work unit, and the organizer 
at the Education and Training Center of Ministry 
Communication and Information Technology. All respondents 
would be put together in a Focuss Group Discussion (FGD). 
FGD or Discussion Focus groups were a process of gathering 
information about a specific problem via group discussion [14]. 
This discussion aimed to obtain real data about the conditions in 
the work unit and found out the impact of the training for 
organizational change.  

After conducting the research, SIMDIK application was 
made. It was an application which was built with an Android-
based prototyping method. The system was designed using Just 
In Mind software that run on the Windows 10 operating system.  

It was made in such a way that the research could be 
administered systematically and did not deviate from the 
research objectives. There were several stages that were 
determined before the research. This flow contained six phases, 
namely prototyping model which is shown in Figure 2:  

 

 

Requirement Gathering 

(FGD I)
Quick Design Building Prototype

User Evaluation 

(FGD II)
Refining PrototypeEngineer Product

 
 
Figure 2. Research flow defined by the prototyping method 

 

 
Each stage in the research flow includes: 
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1) Requirement Gathering (FGD I)  
At this stage data collection was carried out through Phase I 

FGD. The purpose of this study would be explained in FGD I. 
This would an easier step for the researcher to start the 
discussion so that the course of the discussion became more 
focused and the results obtained were as needed. In FGD I, we 
would get the results of post-training evaluation directly from 
FGD participants. The results obtained were then analyzed to get 
the solution concept that could be resolved with the system 
design. At this stage, there would also an explanation related to 
user needs which were useful to identify features that would 
appear on the application.  

2) Quick Design 
When the data needed had been collected, the next step was 

to create a preliminary design. Preliminary design was not a 
system design that had been made in its entirety, but it was the 
important designs on the system that would provide ideas about 
the system for users.  

3) Building Prototype  
At this stage the implementation of prototype was carried out. 

This was done after knowing the features and information 
obtained from quick design. The prototype represented a rough 
design and model from required system. 

4) User Evaluation (FGD II)  
The system was submitted to the user through FGD II. This 

evaluation stage was performed to find out whether the 
prototype that had been made was in accordance with users’ 
needs, for example if there were features that should be added or 
reduced. All criticism and suggestions obtained were collected 
for system development.  

5) Refining Prototype 
After an evaluation from the user was obtained, then the 

prototype was built from the refinement. It had been adjusted to 
the new design. Next, the final system was developed based on 
the latest prototype.  

6) Product Engineer  
When all user needs were fulfilled and the user accepted the 

final prototype, the system was tested to prevent non-functioning 
features or system failure. 

 

B. MATERIALS  

The research material used as a data source in this study 
consisted of two data sources:  

1) Primary data sources  
Primary data sources were sources derived from analysis of 

the results of data processing obtained from questions that had 
been answered by respondents. The intended respondents were 
the training alumni, coaches / mentors, and public officials as 
decision makers. Primary data collection was carried out by 
conducting interviews and observations to individual 
respondents.  

 
2) Secondary data sources  

Secondary data was a companion data consisting of literature 
review based on books, journals, regulations and policies related 
to the implementation of training and research results that were 
relevant to the purpose of this study. Both of these data sources 
were used to determine the things needed for system design. 

 

C. POPULATION AND SAMPLE  

The population of this research was all employees in the 
Ministry of Communication and Information Technology. It 
comprised experts, resource persons, competent government 
employees, participants involved in the process of organizing 
education and training, and public officials involved in decision 
making. The considerations in sampling were as follows: 

• Participants who passed the training (alumni) had been 
working for at least two years in their working units, 
therefore they had sufficient understanding on the 
conditions, culture, and policies in their working unit. 

• A public official was the supervisor of the training 
participant referred to in point 1, who had been serving 
for at least a year. 

• Coach or mentor were experts, practitioners, academics, 
or government employees who had accompanied the 
training participants.  

 

D.  LIMITATION OF PROBLEMS  

In this study the application prototype design was based on 
user needs analysis, and it had not been carried out until the 
testing stage or user evaluation reached. 

 

III. RESULT 

Based on the results of the requirements gathering, quick 
design and prototype development stages had been carried out, 
the flowchart was as follows: 
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Figure 3. Research flow defined by the prototyping method

 
Every swimlane represents the process carried out by the 

actor as follows:  

1) The training participants' side  

Training participants needed the training list feature, to see 
the training that they were following, the training history that 
they had been followed, and a forum that could be used to 
discuss with mentors, participant supervisors or fellow 
participants. 

 

 

 

 

 

 

 

 

 

 

Figure 4. Display menu options from the participant’s side 

 

The training participants could also see what training and 
information that would be administered. Users could register for 
training if the registration time was available. 
 

2) Mentors’ side 
The mentor or coach which was a government official 

required features to see the history of the education and training 
that he/she had been taught, to see the results of the evaluation 
of the training, to take part in the forum, and upload the materials.  
 

3) The participants’ employer / relevant officials in the 
working unit  

Public officials or supervisors of the participants could 
access the download report or progress report features that had 
been uploaded by participants, and joined the forum. 
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Figure 5: Display of the forum page 

 

 

Those features would create a collaboration between 
participants, mentors, and relevant officials by utilizing 
information technology that could be useful for the success of 
education and training and had an impact towards organizational 
progress.  

 

IV. CONCLUSION 

Change Management is an important factor in the 
implementation of e-government. Without change management, 
the implementation of e-government will be difficult to be 
achieved, especially for developing countries. Technology is one 
strategy that can accelerate change. Information technology that 
is implemented by involving various parties will provide change 
because everyone has needs and therefore he/she will feel 
facilitated. SIMDIK application is one example of e-government 
implementation that facilitates the needs of users in 
implementing training. SIMDIK provides features that allow 
communication between users to participate in training. 

For future research, there is still a need for supervision to 
enhance the driving factors in order making changes continue to 
run continuously. Thus, the implementation of e-government in 
organizations will work well and has a real impact on the 
community and the country. 
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Abstract—Population and civil registration documents are 

mandatory documents that should be owned by every citizen. Due 

to its important key role in accessing all public services. However, 

there are still a lot of people who are negligent and reluctant to 

manage their population and civil registration documents. Those 

people come up with common reason that they live far from the 

relevant institutions. Therefore, this study aims to help public to 

obtain information on population data anywhere and anytime. 

This study intents to make an android-based mobile application 

for public services which will help public to be easier to obtain 

information and to make population document submissions and 

civil registration online without visiting the service place. The 

development of this application uses a prototype method so that 

the application can run properly because this method employs an 

application improvement right after getting feedback from users. 

The process will continuously repeated until users express 

satisfaction with the final results of the application. This public 

information system application will provide information on what 

public documents that have already owned by the public, in 

addition to provide features for the printing of the following items:  

id card, family card, child’s identity card, birth certificate, 

mortality certificate, marriage certificate, divorce certificates, 

domicile certificates. The result gained from this public 

information system application can help and facilitate public to 

obtain public services in making civil registration documents. 

From the results of black-box testing, the percentage of produced 

output has reached 100%. It means that the functions in this 

application are appropriate and suitable for public and it will be 

easy for citizen’s to obtain information on public services. 

Keywords-population and civil registration documents; public 

services; mobile application; 

I.  INTRODUCTION  

Public service is a benchmark for successful implementation 
of government tasks and performance measurement through 
bureaucracy [1]. If observing the government agencies, the good 
or bad quality of public service is depending upon the 
performance of government employees. When the performance 
of government employees is better, the quality of their work will 
high as well. Improving the quality of public services is one of 
the bureaucratic reform agendas. Starting from the bad reality of 
factual conditions, the quality of public services is largely 
determined by the quality of the attitude and character of 
government officials who some of them are not commendable, 
corrupt, and irresponsible [2]. 

Although having a population document is an obligation for 
every citizen, there are still many people who are negligent and 
reluctant to take care of the document. The reason that often 
arises is that residents domicile or residence is far from the 
relevant government offices. The problem is escalated for the 
residents who live in the non-asphalted road since the travel time 
needed to the nearest office can be longer not to mention also the 
problem of incomplete file requirement. In this case, residents 
should return home to retrieve the missing file and then return to 
the government office to submit the missing file to be further 
processed based on their residence document. It is very time, 
effort and cost consuming. At some events, residents understand 
their lack of requirements condition, so they will consciously 
return home to collect the files but it is also uncommon to find 
out an event where the residents are angry at the government 
officials. They consider that the officers are complicating their 
problem by telling them to go back and forth because they live 
in a remote area. 
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The rapid development of information and communication 
technology (ICT) has evoked a paradigm shift in society. ICT 
has played an important role in encouraging the increasing 
connectivity and socio-economic development throughout the 
world [3]. ICT can be utilized as a tool to facilitate the process 
of communication and transactions for citizens, business 
organizations, and also between government institutions 
towards community via e-government system [4]. E-
Government is the integration of information technology to 
shorten government’s decision-making process, to share 
information between various parts or to reveal free access 
public information for citizens, and to increase the efficiency of 
government services towards citizens [5]. Indonesian 
government, via the Department of Population and Civil 
Registration which is spread in every regency / city throughout 
Indonesia, still uses website to solve the previously mentioned 
problems. The following are some website-based public service 
application studies for handling population documents and civil 
registration: Yuniko,et all conduct research on how to design a 
website application for the Population and Civil Registration 
Service at Dharmasraya District with the aim of helping public 
to get public services [6] . It is made so that people can access 
public services for 24 hours, not only limited to working hours. 
Whereas Hayat et.al designs a web-based information system to 
help people register easily for the management of their 
population documents [7]. Last, Noviyanto, et al designs a web-
based application to make a simpler documents managements 
requests, such as: request a letter of identification for id card 
and family card, request letter for scholarship application, birth 
certificate request, mortality certificate request, marriage 
certificate request, residency certificate request and transfer 
certificate request [8]. But government websites are currently 
less attractive and accessible for public. Some of the reasons 
are: because the website display is less attractive, the loading 
display takes too long period of time, the lack of information 
updates and minimum display of information.  

Along with the development of information technology, 
website-based technology will be replaced by the existence of 
mobile application technology because at present time, many 
existing government websites are less attractive and less 
accessible for people who need information and services [9]. 
The development of device technology based on mobile 
communication technology is very fast. It  is relatively easy to 
be used and comes with more affordable prices when it is 
compared to computer / Non Mobile devices [10]. According to 
Republika.co.id, Indonesia is one of 12 countries in the world 
where smartphone usage is higher than computer usage with a 
ratio of 28 percent to 15 percent and currently, Indonesia also 
occupies one of the top ranks in the world about exclusive 
internet access from smartphones. It is ranked first in Asia and 
ranked third in the world [11]. Therefore, in implementing e-
government system, Indonesian government implements a new 
strategy by using mobile government or m-government. M-
government services can be divided into four levels [12] : 
information applications; interactive services; transactional 
services and applications for electronic document submission; 
services and applications for reciprocal communication 
between citizens and government officials. The concept of m-
government for population services has been previously 
implemented in South Africa [13]. The service involves 

activities that include storing data and records relating to every 
aspect of the citizen from birth to death.  

In 1981, civil service in Singapore is computerized. By 
implementing e-government, the Government of Singapore 
recognizes the establishment of "world-class e-government", 
where residents and businesses have the opportunity to 
participate and access online services [14]. Technological 
advances in Korea have finally turned the government website 
from a simple online information portal into a service portal [5]. 
Koreans can now handle online businesses in a simpler way. 
Previously, they have to visit government offices, such as for 
paying taxes, obtaining population registration transcripts and 
other government documents. In Malaysia, around 349 
government institutions have been integrated with m-
government system to improve the public services [15]. 

Also found are several studies that have implemented 
mobile applications in designing applications for managing 
population documents and civil registration. As research 
conducted by Akbar [16] this study has used a mobile 
application but the features of this application are incomplete 
because in this application it can only manage population 
administration such as birth reporting, death reporting, transfer 
requests, KTP cover letter making, and making SKTM. 
Gunawan, et al. [17] conducted a study in 2017 to design an 
android-based public service application that contained the 
socialization of making e-KTP. In 2014, a research design for 
demographic document service applications that had been based 
on mobile had been carried out, but the management features of 
the population documents were not yet complete [18]. Because 
in this application only serves the making of birth certificates, 
making mortality certificates, making KK (Family Card), 
Changing KK (Family Card), making KTP (Identity Card), 
extending KTP (Identity Card). These studies successfully 
solved the problem of managing population documents and 
civil registration based on mobile applications, but the service 
features in the study were incomplete. Because a very good 
application is an application that has many service features and 
can meet all user requirements. 

To overcome the problems, several districts or cities in 
Indonesia begin implementing an Android-based public service 
application. However, the invented mobile applications from 
each district / city also still have many weaknesses. Some of 
these weaknesses are: its features are incomplete because it only 
displays the submission requirements; there are no features to 
submit a population document making requirement; there are 
already mobile application based, but if users are going to 
submit a population document, they will be directed to the 
website page; in addition, there also applications that can be 
used for submitting population documents but they do not cover 
all population and civil registration documents. 

II. METHODOLOGY 

The method which used for solving the problem in this 
population and civil registration application design is prototype 
model.  This method be accepted with the purpose that the 
application can run well. Because in this method there is an 
application improvement after getting feedback from the user. 
And that process will keep repeating until the user be satisfied 
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with the final result of the application. The description of the 
prototyping model as shown in Figure 1.  

 

Figure 1.  Prototyping model [19] 

The model of  this method is start with aggregation 
requirements. The activity stage of the prototyping model 
consist of : 

• Identify user requirements based on the result of 
aggregation data and information related to the 
application to be built.  

• Design the prototype or develop the prototype  

• Test and evaluate the prototype then make an 
improvements to the prototype according to user 
requirements. 

• This process will keep repeating if the result of the test 
are still unsatisfactory. If the user is satisfied with the 
result, then this process will stop at the prototype testing 
stage. 

III. RESULT 

A. Requirements Identification Phase 

The analysis of user needs based on the above problems are 
as follows: 

• The population information system based on mobile 
application should feature not only viewing the 
requirements for submitting residence documents, but 
also include a feature to process the complete 
submission of population documents which includes the 
printing of id card, family card, child identity card, birth 
certificate, mortality certificate, divorce certificate, 
marriage certificate, and domicile certificate. This 
application functions as an interface between the 
community and related agencies in the matter of 
submitting a population document and civil registration 
document. By utilizing this application, it is expected 
that the application will facilitate public in submitting 
population documents and civil registration online 
without having to come directly to the relevant 
government offices. Citizen’s could simply register as 
users and then log in to use the application. Next,  
continue the registration process of population 
document by uploading the supporting files. If the 
application process has been approved, the officer will 
send a notification via e-mail to the residents to let the 
residents come directly to the Population and Civil 
Registration Service by bringing the original 
requirements to be submitted to the officer so that the 
population documents can be further issued. 

• The information system of population data checking. 
This application enables an easier process for public to 
check their population data. People are required only by 

entering their family card number and then entering on 
the id number button, then the application will display 
the population data and population documents that they 
may already have or may not been have by the citizens. 

System planning 

At the system design stage, a UML (Unified Modeling 
Language) which served to describe the procedure and work 
process of the application was employed. The use of case 
diagram was an activity of a mutually continuous interaction 
between actors and also the system or in other words techniques 
which were generally used to develop software or information 
systems in order to obtain the functional needs of the existing 
system [20]. The use case diagram utilized two main actors 
namely admin and user. The user’s use case diagram design can 
be seen in Figure 2. 

Pengguna

Cek Data Kependudukan

Admin

Melihat Persyaratan

Daftar

Login

Memilih Layanan

Unduh Formulir

Unggah dan Hapus Dokumen

Cek Berkas

Menerima dan Mengirim Notifikasi

Logout

Download Data Pengguna

Hapus Data Pengguna

Manajemen Layanan

Unggah,Edit,Hapus Formulir  

Figure 2.  Use Case Diagram Application 

In designing the population system application, the two 
actors who played a role within the android-based application 
system, namely were users and admin. Users were people who 
needed services. User can opened and run the contents on the 
application. Users could check their residence data by simply 
entering their family card number. However, users should 
register or log in before could proceed to register the submission 
of residence documents. After that, users could choose the 
offered services, downloaded the form, uploaded and deleted 
the application document, received and send notifications to the 
system admin, and checked the application file to monitor the 
process results for the submitted application document.  

The admin was the person who managed the application 
service and uploaded the form as a requirement for the 
document application. The admin job was also verifying users’ 
uploaded data. Furthermore, he could manage users’ data, 
downloaded users’ data, uploaded, edited, and deleted forms, 
and also received and send notifications to users.  

Business process 

The following was one of the business processes for the 
application of population and civil registration documents via 
mobile application, which started with checking users’ 
population data. Users simply wrote the family card number 
(KK) on the population data check menu and then clicked 
search, there would be a list of family members and they were 
asked to choose one. If wanted to know the information about 
one particular family member, then just clicked on id number to 
display the information. The information on family members’ 
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population data could be seen easily, including the data on 
population documents that had already owned. At system 
development stage, if the integration of public services was 
going to be implemented, the population information from other 
ministries / institutions / agencies could also be displayed on 
this menu. If the data had been integrated, for example, the 
background information about somebody’s educational 
background would be appear. Furthermore, if had been married, 
the information would be appeared also on the display of 
number of the marriage certificate or even own document of 
marriage certificate. Furthermore, the integrated application 
could also provide information on citizen’s passport number, 
citizen’s vehicle certificate, citizen’s NPWP number, citizen’s 
BPJS number, and so on. Moreover, if the husband's data did 
not include a birth certificate document, and wanted to submit 
a birth certificate document, all the user had to do was just 
clicking the login button to continue. The register button was 
intended for new users while the login button was made for the 
already submitted users. After logging in successfully, the 
application would display the main page services that could be 
selected by users. Services that could be selected were such as, 
the Citizen Identity Card (KTP) service, Child Identity Card 
(KIA), Family Card, Marriage Certificate, Divorce 
Registration, Birth Certificate, Mortality Certificate, and 
Domicile Certificate. If users had choosen the service, the 
system would display the requirements page and form that 
should be uploaded. The examples of the mechanism for the 
process of requesting documents through population and civil 
registration applications can be seen in the activity diagram in 
Figure 3. 

Diagram alir pengajuan dokumen akta kematian

DaftarMasuk Aplikasi Login Layanan Akte Kematian Cek Berkas

Mulai

Melihat Persyaratan 
Pengajuan 
Dokumen

Login

Selesai

Tidak

Ya 1

1

Daftar / Login 2

Mengisi Nama 
Lengkap, Nomor KK, 

Nomor HP dan 
Password 

3

Login

Daftar

2

Mengisi Nama dan 
Password

3

3

Pilih layanan akte 
kematian

Pengajuan 
baru / Cek 

berkas

Pengajuan baru

4Cek

Unggah persyaratan

Selesai

5

4

Menampilkan 
halaman 

unggahan

Hapus berkas 5Ya

Selesai

Tidak

 

Figure 3.  Activity Diagram 

After all of the requirements had been uploaded by users, 
users were asked to wait for the file to be verified by the system 
admin. If the files uploaded by the applicant met the 
requirements and passed verification process, the administrator 
would send an email to the applicants. The e-mail contained an 
appeal for the applicants to come to the relevant government 
offices to retrieve the printed population and civil registration 
documents and to submit the original documents which had 
been uploaded by the applicants. But if the files that had been 
uploaded did not meet the requirements and did not pass 
verification process, then the admin would send a rejection 
email. It would mention the reason why the requirements file 
could not be processed. Furthermore, the administrator would 

give an advice to complete the requirements file first so that the 
requirements file could be processed further. 

B. Mock Up Design 

This application which based on mobile application be 
expected can be used by citizen’s for facilitate and speed up 
submission public document and civil registration online 
process without must come to the service place. So there is no 
reason for citizen negligent to attend the public document with 
reason the domicile so far away from the relevant institution. 

In Figure 4, there is a facility to check a population data. 

 

Figure 4.  The menus that provided by the application 

In Figure 4 there are menu icons which if clicked, the 
required requirements will appear to submit the population and 
civil registration documents. 

 

Figure 5.  Display of family card data search result 

In this view, the family member data appears according to 
the family card number which is entered in the population data 
check menu in Figure 4. 
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Figure 6.  Husband’s data as a head of family 

In Figure 6  information on population data appears as 
shown on the family card and what documents that the user 
have. The picture shows if the user doesnt have a birth 
certificate. Then click login to continue registration. After login 
by entering username and password, user will directed to 
choose the icon for make a submission of population documents 
as needed. 

 

Figure 7.  Data upload view 

After clicking the birth certificate icon then the menu for 
uploading data will appear. 

C. System Testing 
The testing which used for test this application prototype is 

by using black box testing methods. This testing focuses on the 
functions which built from the application. Testing is done by 
entering actions from the user. The test is successful if the 
output of the application complies with the specified 
specifications. Application testing procedures can be seen in 
Table 1. 

TABLE I.  APLLICATION TESTING WITH THE BLACK-BOX METHOD 

Process Functions Expected Output Result 

Checking 
population 
data 

Displaying 
population data 

A list of family 
members within 1 
mutual household 
will be appearing. 

OK 

Process Functions Expected Output Result 

Checking 
population 
information 

Displaying 
someone's data and 
what type of 
documents that  
already has. 

The user’s data 
appears in 
accordance with 
family card and the 
documents that 
already has. 

OK 

Seeing the 
requirements 
for submitting 
population 
documents 

Showing what kinds 
of requirements 
needed by users to 
upload for 
submitting 
population 
documents 

A list of 
requirements for 
submitting 
population 
documents is 
displayed 

OK 

User registry Helping to provide 
user’s data for the 
registration process 

The registration 
form appears in 
order to be able to 
enter the 
application. 

OK 

User login Helping users to 
access the main 
menu 

Login form appears 
and can enter the 
data 

OK 

Main Menu Displaying the main 
menu for submission 
of the printing of id 
card, family card, 
child’s identity card, 
birth certificate, 
death certificate, 
marriage certificate, 
divorce certificate, 
and domicile 
certificate 

Users can choose 
the service that  
wants by selecting 
one by one on the 
main menu 

OK 

Uploading 
document 

Displaying a menu 
to make it easier for 
users to upload the 
requiring documents 
for publishing their 
population 
documents. 

Users can upload the 
required files. 

OK 

Exit 
Application 

Helping the user to 
exit by clicking 
logout 

Users can exit the 
application. 

OK 

 

IV. CONCLUSION 

After going through the stages in designing a prototype for 
population and civil registration system applications, the results 
of the research could be concluded as follows: 
this population information system application would provide 
information on what population documents that have already 
owned by citizens. In addition to provide features for the 
printing of id card, family card, child’s identity card, birth 
certificate, mortality certificate, marriage certificate, divorce 
certificate, and domicile certificate. The result of this 
population information system application are helping and 
facilitating public in obtaining public services in printing the 
population and civil registration documents. From the results of 
black-box testing, the percentage of output produced has 
reached 100%. Then, the functions offered in this application 
could be assumed as appropriate and function well. 
Furthermore, it could be concluded also that the results of the 
design and the system design can be implemented properly. 
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The suggestion that can be submitted for the development 
of the upcoming system is the prototype to display the history 
of citizen data. For further system development, one’s data 
history module can be added. For example: just entering on the 
id number, citizen’s  history can be retrieved easily, if the 
person moved to a new domicile, or if the person made an 
adjustment data on his/her ID card data, etc. Thus, the correct 
information about one’s data can be presented in a complete and 
accurate manner. 
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Abstract— The medical record system is a system that aims to 

manage the data of patients who register for treatment until the 

patient leaves from the public health center. The designed 

system is very important because to prevent the occurrence of 

procedural errors in the implementation of data registration 

and management so that it can be done as well as possible. The 

management of patient data at Cihampelas Public Health 

Center in Bandung Barat Regency is still not effective because 

the training in the system that is used is still lacking, it because 

the application seems to be unusable. In this research is shown 

that medical record can handles digital medical record, so that 

the historical of patients is available to access anytime. 

Keywords-medical record; ICDX; system; public health 

center. 

I.  INTRODUCTION 

The Pusat Kesehatan Masyarakat (Puskesmas) is the 
health service provider that is closest to the community with 
several types, namely the village, sub-district and district 
health center [1]. Cihampelas Public Health Center has used a 
system provided by the Bandung Barat Regency Health Office 
in carrying out several administrative activities at the Public 
Health Center, one of which is making medical records for 
patients [2]. The patient's medical record data can be used as 
a reference for subsequent patient health examinations, as well 
as recorded evidence of the diagnosis of patient's disease and 
medical services obtained by the patient [3]. In the field, the 
employee concerned with the system cannot use several 
functions in the system because the system is difficult to use 
so that in the administration process of patient registration, the 
employee has used the system while for the diagnosis of 
patient disease in medical records and administration of ICDX 
codes for Every medical record that has been filled with 
employee diagnosis still uses the manual method by writing a 
medical record form. The coding of diagnoses with ICD-10-
GM is of great importance for hospitals in Germany today [4]. 
The problem is that employees who still cannot use the 
existing system due to lack of training and some features that 
do not exist in the system to facilitate business processes in the 
health center, it is necessary to design an electronic medical 
record system that can record, recap, analyze and report 
medical records effectively and efficient. 

II. TERMINOLOGI AND DEFINITION 

In the explanation of Article 46 paragraph (1) of the 

Medical Practice Law, what is meant by medical records is a 

file containing notes and documents about patient identity, 

examination, treatment, actions and other services that have 

been given to patients [3] [5].  The study ever evaluate the 

current PHC services in Riyadh city from the perspective of 

patients and to explore the obstacles that may affect patients 

use of it [6]. The Waterfall method is a structured and 

sequential software development model starting from 

problem determination, needs analysis, design 

implementation, integration, system testing, software 

placement and maintenance. This method requires a 

systematic and sequential approach in software development 

and is usually called the classic life cycle, starting from the 

system level and progress through analysis, design, coding, 

testing and maintenance. 

Unified Modeling Language (UML) is a standard language 

for writing blueprint software. UML can be used to visualize, 

determine, build, and create artifact documents from an 

intensive software system. UML is divided into several 

components. Use Case Diagram basically describes the 

behaviors possessed by the system under various conditions 

when the system responds to requests from one person who 

has an interest in the development. Class-based modeling 

basically shows objects that will be manipulated by the 

system/software, showing operations that will be applied to 

objects to produce certain effects on object manipulation, 

showing relationships between objects, and showing 

collaboration that occurs between defined classes. 

CodeIgniter is a PHP framework that contains various 

functions/classes needed in creating a website. 

III. METHODOLOGY 

  

A. Analysis Data  

A.1 Data Collection 

At this stage it is intended to collect data to obtain data and 

information about the system running at Cihampelas Public 

Health Center, Bandung Barat Regency.  
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Data collection techniques used are as follows: 

a. Observation; This method is intended to observe directly 

the business processes and processing of existing data at the 

Cihampelas Public Health Center  by observing directly how 

the system works at the Cihampelas Health Center in 

Bandung Barat Regency. 

b. Interview; This method is a collection of data by means of 

question and answer to the parties concerned which aims to 

find out the business processes and problems in the system 

that is running, including: 1) Resource person: 

Administration Section,  Objective: To obtain information 

about the business processes found in the Cihampelas Public 

Health Center. 2) Resource person: General Poly Doctor, 

Objective: To obtain information about the process and 

standards for filling medical records. 

 

A.2 System Development Model 

In making the software, the Waterfall Model is used. The 

research flow chart built in this study is as follows: 

1) Needs Analysis 

At this stage it is intended to determine the needs of the 

medical record system at the Cihampelas Public Health 

Center, both functional and non-functional needs. In this case 

the analysis is carried out by analyzing the system that runs 

in terms of the process and the documents used as a place to 

record the patient's medical record data. 

2) System Design 

In the system design stage is intended to make the design of 

the model or system design to explain the process functions 

performed by the system and data requirements by using the 

Unified Modeling Language (UML) model and supporting 

applications such as Astah, Balsamiq and Visio. 

3) Unit Implementation and Testing 

At this stage it is intended to translate designs that have been 

made into the form of software designed using the PHP 

programming language using the Code Igniter (CI) and 

XAMPP frameworks as server services. Next, test the 

programs built per unit or per work module. The unit test was 

tested, so that no error occurred and the results must be really 

in accordance with the needs that have been defined 

previously. 

4) Testing the system  

At this stage the programs that have been created and tested 

per unit are then integrated into a complete system and tested 

as a whole in order to test the level of integration between 

previously made units. The result of this system testing is a 

medical record system which is a form of system design and 

implementation and unit testing that has been done 

previously. 

5) Maintenance  

At this stage it is usually done when experiencing system 

changes. System changes can occur due to errors that appear 

or are not detected when testing or software must adapt to the 

new environment. 

 

B. Stage Requirements/Analysis 

B.1 User Needs Analysis 

Users in a computer system are an integral component. With 

an optimal computer device with user knowledge of the 

operation of the software, it will be able to help speed up the 

work of the system user. 

This Medical Record System will be used by public health 

center staff, especially administrative officers and poly 

officers to assist the recording, recording, medical record 

analysis and reporting process. 

 

B.2 Functional System Analysis 

System functional analysis modeling in this study will be 

described by modeling UML (Unified Modeling Language). 

Based on their needs, the system that will be built consists of 

several main functions, namely managing patient data, 

recording and reporting. 

 

Managing patient data is a process that includes adding, 

changing and displaying patient data into the system. In the 

process of adding data entered in the form of the patient's 

complete biodata, changes in patient data are carried out if 

there is an error during the process of entering patient data. 

Recording is the process of entering the results of the 

examination into a medical record. The recording of this 

medical record can only be filled by the poly officer who 

conducts the examination. Reporting is the process of 

documenting an activity that occurs at a health center. 

 

Medical Record System will be used by health center staff, 

especially administrative officers and poly officers to assist 

the recording, recording, medical record analysis and 

reporting process. System functional analysis modeling in 

this study will be described by modeling UML (Unified 

Modeling Language). Based on their needs, the system to be 

built consists of several main functions, namely managing 

patient data, recording and reporting. Managing patient data 

is a process that includes adding, changing and displaying 

patient data into the system. In the process of adding data 

entered in the form of the patient's complete biodata, changes 

in patient data are carried out if there is an error during the 

process of entering patient data. 
 

IV.  DISCUSSION 

1. Served to process medical record data  

The design of this new system is intended to illustrate how 

the system is built as a form of improvement of the current 

system, so a cooperative data processing application can be 

built that can help manage medical record data at the 

Cihampelas Public Health Center in Bandung Barat Regency. 

Business Actor description for the Medical Record System in 

Cihampelas Public Health Center, Bandung Barat Regency, 

which was obtained from the results of the current system 

analysis, the actor was divided into four because in the 

process of recording medical records occur between the 

patient, the administration, the poly section and the relevant 

drug section. Patients are people who come to conduct 

consultations about their health which will later be made 
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medical records if the patient does not have a medical record. 

Administration is the part that handles the process from 

patient registration to ICDX Code analysis for medical record 

standards that have been filled in by poly officers who handle 

patients. The poly section is the part that checks the patient 

directly and the results of the examination will be recorded in 

the patient's medical record, see Picture 1. 

 

Picture 1 Business Actors 

 

Description of this actor will explain the definition of actors 

in the medical record system at the Cihampelas Public Health 

Center in Bandung Barat Regency based on recording 

medical records, namely administration, patients, poly 

sections and medicine sections. Registration of medical 

records is held by the Administration because it is related to 

patient registration and loading of medical records. The 

following table will be explained in regarding the description 

of actors, see Table 1. 

  

Table 1 User Description 

 

 

After describe User that can be used in this case, so that it can 

continue with design of Use Case Diagram, Sequence 

Diagram and example of interface design, see Picture 2, 

Picture 3 and Picture 4.  

 

 

 

 

 

 

 

 

 

Picture 2 Use Case Diagram of the system 

 

 

 

Picture 3 Sequence Diagram of Tambah Pasien 

 

 

 

 

 

 

 

 

No. User Description 

1. Admin Duty to process user data and 

patient data 

2. Kepala 

Puskesmas 

The head of the Puskesmas is the 

person who can see the number 

of patients 

3. Administrasi  Served to process patient data 

and medical records 

 4. Petugas Poli Served to process medical record 

data 
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Picture 4 Interface design of data rekam medis  

2. Implementation 

An action or implementation of a plan that has been prepared 

in a mature and detailed manner or an expansion of activity 

that adapts the interaction process between objectives and 

actions. Database implementation is built based on the 

database design that has been created. The database is 

implemented using MySQL software. 

The application display is an interface to make it easier for 

Users to use the system, it can be seen at Picture 5, Picture 6 

and Picture 7. 

 

 

Picture 5 Login Page Interface 

 

 

Picture 6 Dash Board System 

 

 

 

 

Picture 7 Interface of Kelola Data Pengguna  

 

3. Testing 

Tests in this case are described are the stages of testing, 

grouping the process of medical record system interaction at 

the Cihampelas Public Health Center based on the use case, 

the purpose of quality testing, implementation of testing and 

conclusions from the results of quality testing. Testing that be 

used is Black Box Testing. The results of testing that has been 

done by entering data on each added function that exists to 

test the data entered in the database, change the data in the 

edit function to test changes in data in the database, delete 

data function on the system to test deleted data on the 

database, and test the data that has been saved appears on the 

system. 

V. CONCLUTION 

Based on the results of data collection and processing carried 

out at Cihampelas Public Health Center, Bandung Barat 

Regency, several conclusions can be drawn, namely: 

1. The previous Medical Record System at Cihampelas Public 

Health Center had already used a computer system, but in 

its implementation it was still lacking because the previous 

system was difficult to operate by officers so that the 

officers still used the manual method in writing the patient's 

medical record. 

2. With the construction of a Medical Record System at the 

Cihampelas Health Center in Bandung Barat Regency, it 

can help Cihampelas Public Health Center staff to process 

patient medical record data and speed up the registration 

process and the process of medical record analysis at the 

Cihampelas Health Center in Bandung Barat Regency. 

Suggestions for further development in the Medical Record 

System in Cihampelas Public Health Center, Bandung 

Barat Regency are making Odontograms in dental 

polymers that use graphics and Javascript animation so that 

later officers in dental poly are easier to analyze patients. 

Add a list of ICDX codes so that when analyzing medical 

records is faster because there is no need to add an ICDX 

code that has not been registered and add responsive 

features to each table so that if there is new data, the page 

does not need to be reloaded. 
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Abstract - Central nervous system has the main function to detect, 

analyze, and deliver information. The information collected by the 

sensory system is integrated in the brain, the signal is passed to the 

motor system, the autonomic pathways to control movement, visceral 
activity, and endocrine functions. The nervous system has immune 

function and support modulate neural activity. Neurological disease 

commonly found due to the lack of information and knowledge about 

the disease. So, this study made by using forward and backward 
chaining reasoning with healing therapies and the treatment. The 

system is made so that the patient can see, understand the type of 

central nervous diseases, their healing therapies and the treatment. This 

system provides multiple solutions for the prevention of disease 
according to the type of illness. The methodology for developing the 

system is using waterfall method. The application software used to 

create this application program is Dreamweaver MX, XAMPP, Adobe 

Photoshop, MySQL, Opera / Mozilla Firefox. The results of this 
research is in the form of an application program that can help user to 

determine the type of central nervous diseases, provide extensive 

information about central nervous diseases, the treatment and healing 

therapy. 

Keywords: Expert System, Nervous Diseases, Waterfall. 

I.  INTRODUCTION  

Central nervous system consists of the brain and spinal cord. 
The brain has three functions that is receives sensory input from 
the spinal cord and of the nerves themselves, processing a 
variety of sensory input that is a function of cognition that 
includes integration, and data stored associations as well as the 
emotional component, initialize and coordinate motor output. 
To carry out those functions required neural networks that 
contain thousands of nerve cells that will deliver information 
from the brain and from the brain to various parts of the body. 
Generally nerve cells consists of several parts: the cell body, 
axons, dendrites and synaptic ends. Most of the multipolar 
nerve cells means to have several dendrites with one axon, but 
some are bipolar means only one dendrite and an axon. The 
number of dendrites allows a single nerve cell receives a lot of 
input. Each axon will end up in a synaptic end. Most synapses 
form between axons to dendrites, but also can occur between 
axon to the cell body, or between two axons or two dendrites 
(Ikawati, 2011).  

At this time many kinds of inventions in neurological 
disease, with advances in computer technology can help people 
in a variety of fields one of them is an expert system. Expert 

systems are computer programs designed to model problem 
solving skills as an expert. With the development of expert 
systems could be created pharmacotherapy application of expert 
systems that can diagnose central nervous disease based on 
symptoms and treatment as well as a way of healing therapy. 

These systems diagnose diseases of the central nervous 
based on the symptoms experienced. The types of diseases of 
the central nervous contained in this system are: Pain, 
Headache, Epilepsy, Parkinson's, Alzheimer's, Stroke, 
Depression, Bipolar disorder, Schizophrenia. Treatment is 
based on the identification of disease experienced by patients 
who have been previously examined by experts, there are 
suggestion, recommendation, appeal. The methodology used in 
the development of expert systems is the waterfall method 
comprising: system engineering, analysis, design, coding, 
testing and maintenance (Pressman, 2002). Making this system 
until the testing stage and the program is successfully executed 
in accordance with its function. 

II. LITERATURE 

 

A. Expert System 

Expert System is a computer-based system that uses 
knowledge, facts and reasoning techniques in solving problems 
that normally can only be solved by an expert in the field 
(Kusrini, 2006). 

B. Advantages and Disadvantages of Expert System Expert 

System 

The advantages of expert systems (Kusumadewi, 2003), 
namely: storing knowledge and expertise of an expert, improve 
output and productivity, able to take and preserve the expertise 
of specialists, capable of accessing the knowledge, able to work 
with incomplete information and uncertainty, saving time in 
decision making. The weakness of expert systems (Arhami, 
2005), namely: knowledge is not always easily obtained, the 
limitations of experts and sometimes their approaches are 
varied, the difficulties in making an expert system that is high 
quality and require enormous costs in the development and 
maintenance, need to be tested carefully before used. 

mailto:sasmito_skom@yahoo.com
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C. Structure of Expert System.  

An expert system consists of two main parts, namely: the 
development environment and consultation environment 
(Kusumadewi, 2003). 

 

Figure 1. Structure of Expert System. 

D. Knowledge Base 

The knowledge base used in this expert system using Rule-
Based Reasoning that knowledge represented using the form IF-
THEN rules. 

E. Inference Engine 

There are two approaches to control inference in rule-based 
expert system (Arhami, 2005), namely: Forward Chaining, 
reasoning starts from the facts first to test the truth of the 
hypothesis. Tracking forward the fact in accordance with the 
section IF from IF-THEN rules. And Backward Chaining, 
reasoning starts from the first hypothesis and to test the truth of 
this hypothesis should be sought from existing facts. Tracking 
backward looking facts in accordance with the section IF-AND 
from IF-AND-THEN rules. 

Both methods of inference are influenced by three kinds of 
tracking, namely Depth-first Search, tracking rules in depth of 
the root node to move down to the level in the sequence. 
Breadth-first Search, moving from the root node, nodes of each 
level are tested before moving to the next level. Best-first 
search, work by a combination of Depth-first search and 
Breadth-first search by taking advantages of both methods. 

F. Nerve Disease 

The equations are an exception to the prescribed Below are 
the types of central nervous diseases and symptoms as well as 
the cure (Ikawati, 2011): 

• Pain is divided into two that is Acute pain, the 
cause may be known or unknown. Symptoms: The 
time of pain last for hours, days, up to one week 
and can be associated with tissue injury, 
inflammation, a procedure relating to surgery, the 
birth of a baby, could be followed a short illness 
disorders and emotional anxiety. Chronic pain, 
symptoms: longer time pain could be months or 
years for example, arthritic pain, spinal pain, post-
herpes neuralgia pain, multiple sclerosis. Non-

opiate analgesic medications are paracetamol, 
aspirin, ibuprofen, diclofenac, piroxicam etc. 

• Headache: migraine. Migraine is divided into two. 
Migraine without aura is a clinical syndrome 
characterized by specific signs of headache and 
associated symptoms. Migraine with aura is 
characterized by focal neurological symptoms 
usually precede or sometimes accompany the 
headache. The reason: eating and drinking that 
contain alcohol, caffeine, chocolate, fermentation, 
monosodium glutamate, nitrates, saccharin, 
tyramine. Glare, noise, offensive odor, cigarette 
smoke, changes in weather, terrain elevation. 
Physiological behavior such as excessive sleep or 
lack of sleep, fatigue, menstruation, not eating, 
intense exercise, stress. Symptoms: fatigue, muscle 
tension, headaches accompanied by vomiting, 
light-sensitive and voice-sensitive. Medication: 
acetaminophen, aspirin, isometeptan, ibuprofen, 
naproxen sodium etc. 

• Epilepsy. Symptoms: pain for weeks, recurrent 
seizures caused by the release of repetitive 
synchronous, abnormal and excessive of brain 
neurons. Medication: Fenotin, carbamazepine, 
lamotrigine, okskarbazepin, valproic acid, 
benzodiazepines, barbiturates, vigabatrin, tagabin, 
gababetin etc. 

• Parkinson. Symptoms: pain for weeks, shaking, 
stiffness, reduced movement speed, blank facial 
expression, speaking difficulty, swallowing 
difficulty, foot cannot step, slow swing arm, 
depression, anxiety. Medication: benztropine, 
carbidopa, apomorphine, entacapone etc. 

• Alzheimer's. Symptoms: pain for weeks, memory 
loss, cognitive abilities of patients are 
progressively slower, cannot count, it's difficult to 
remember the name of the object or person. 
Medication: risperidone, ziprasidon, escitalopram, 
fluoxetine, citalopram etc. 

• Stroke. Symptoms: neurological damage there are 
total or partial blockage in one or more blood 
vessels, causing damage to brain tissue due to 
reduced supply of oxygen and nutrients, decreased 
function, paralysis of half the body, vertigo, 
dysarthria, aphasia etc. Medication: alteplase, 
aspirin, clopidogrel, dipyridamole, 
cardioembolism etc. 

• Depression. Symptoms: modunipolar disorders, 
epidemiology, etiology, prognosis. Symptoms: 
patients are depressed, sadness, decreased interest, 
weight loss, insomnia, fatigue, etc. Medication: 
citalopram, escitalopram, paroxetine, sentralin, 
fluvoksamin etc. 

• Bipolar. Symptoms: severe depression, prolonged, 
deep, alternating with periods of excessive 
(mania), decreased need for sleep, talkative, 
increased libido, haughty, severe thought disorder. 
Medication: lithium carbonate, valproic acid, 
sodium valproate, carbamazepine, lamotrigine etc. 
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• Schizophrenia. Symptoms: severe brain disorders, 
abnormal, thought disorder combineded of 
hallucinations, delusions, disorganized thinking 
and behavior decreased over time, impaired 
thinking and emotional balance. Symptoms: 
delusions, hallucinations, disorganized speech, 
uncontrolled behavior, negative symptoms. 
Medication: chlorpromazine, flufenazin, loksapin, 
molindom, mezoridasin, ferfenazin, thloridazin 
etc. 

G. World Wide Web 

World Wide Web (WWW) is a network of thousands of 
computers that are categorized into two: the client and the 
server by using special software to form a network called client-
server networks (Sutarman, 2007). By using hypertext 
technology, web users are led to find information by following 
the links provided in the web document displayed in a web 
browser. 

H. How WWW Works 

In web designing one should know first how the web works. 
Works on the web includes two important things, namely: web 
browser software and web server software (Nugroho, 2004). 
Both of these software work as client-server. Web browser that 
acts as a client allows interpreting and viewing information on 
the web, while the web server that acts as a server allows 
receiving the information requested by the browser. If a request 
for information comes, the web server will look for the 
requested file and then sends it to the browser that requested it. 
Of course the way the web works is not as simple as this, there 
are many things to know the workings of the web. As for how 
the web works in brief is: 

a. Web information is stored in documents called web 
pages. 

b. Web pages are files stored on computers called 
web servers. 

c. Computers reading the web pages are called as a 
web client. 

d. Web client displays the page by using a program 
called a web browser. 

e. A popular web browsers are Internet Explorer and 
Netscape Navigator. 

I. Web Browser 

The browser is a program designed to retrieve information 
from a computer server on the Internet network (Sutarman, 
2007). To access the web need a program that is commonly 
called the Web Browser or Browser. 

J. Hypertext Transfer Protocol (HTTP) 

HTTP is a protocol that specifies rules that need to be 

followed by the web browser in soliciting or taking a 

document, and by a web server to provide the requested 

documents from web browser (Sutarman, 2007). This 

protocol is a standard protocol used for accessing the HTML 

document. 

 

There are several studies related to expert systems in this 

study: 

1. Web-Based Expert System For Identifying Type 

And Disease in Roses. In this study the object is 

related to roses plant (Yuwono et al, 2008). 

2. Expert System Diagnosis of Chickens Disease 

Using Voice Commands. In this study expert 

system is equipped with a voice command 

(Yuwono, 2011). 

3. Expert System Using Fuzzy Inference Engine for 

Determining Pests and Diseases in Red Onion 

Plant. In this study using fuzzy inference engine to 

determine pests and diseases red onion plant 

(Kaswidjanti, 2006). 

The studies mentioned above is different from the research that 

will be made in the development of pharmacotherapy 

application of expert systems for diagnosing diseases of the 

central nervous. But in general many aspects obtained from 

earlier researchers support the necessary information in the 

study. 

III. RESEARCH METHODS 

A. System Requirements Analysis 

The subject of this system is to make the 

application of web-based pharmacotherapy expert 

system to diagnose diseases of the central nervous 

accompanied with the remedies and healing therapies. 

This system aims to help the user to be aware of 

diseases that affects the central nervous and healing 

therapies with information of what medications is 

used. Data recommendations that resulted in this 

system is equipped with a type of the disease, 

symptoms, remedies and therapeutic remedies, so that 

the user can know the suffered neurological disease 

and how to treatment with healing therapy. The system 

will analyze the answers to each question that given in 

order to obtain answers on the basis of the knowledge 

contained in this expert system. Before analyzing the 

answers, the system first provides a number of 

questions to the user through the interface of the 

symptoms of the illness. The system will analyze the 

answers of the user to perform the tracking process to 

the knowledge base. 

 

B. Process Design 

Designing DFD is used to describe a hierarchy of 

existing processes and data flow between processes in 

this system. DFD level 0 present all elements of the 

system with a single process with input and output data 

indicated by arrows in and out sequentially. The 

system built has two outside entities namely admin and 

user. Admin has the authority to update the data, while 

the user can only use this system and are not authorized 

to update the data. User simply enter the data into the 

system, then the system will provide the output of the 

user. 
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Figure 2. DFD Level 0 
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nm_drug

Login Table

username
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m 1

1 m

m 1

  
Figure 3. Relationship Table 

 

C. Knowledge Acquisition 

The process of acquisition of knowledge is by 

compiling knowledge about the type of central nervous 

disease accompanied by symptoms, causes and 

treatment and healing therapies. Knowledge that 

should be acquisitioned are the suffered symptoms. 

 

D. System Design 

Application of the expert system is designed to retrieve 

and identify the overall data regarding the definition of 

the disease, the cause of the disease, treatment, 

symptoms of the disease. The design phase of this 

expert system consists of five design that is knowledge 

representation, inference engine, DFD, database and 

interface design. 

 

E. Knowledge Representation Design 

Knowledge representation that being made to 

build this application is using a rule-based production 

rules. The structure of rules has two parts, namely 

antesendent and consequents. The conclusions stated 

in the THEN are justified, if the IF part of that system 

also correctly or according to certain rules. 

Rule of production in this system uses two 

searches that is forward chaining for rules of the 

production of disease and backward chaining for rules 

of the production of disease therapies. Rule of 

production for implementation are:  

Production Rule Disease 

Diseases that are discussed in this implementation 

include illness Pain, Headache, Epilepsy, Parkinson's, 

Alzheimer's, Stroke, Depression, Bipolar disorder, 

Schizophrenia. 

The following rules in accordance with the production 

of disease symptoms: 

1. Rule production of Epilepsy disease 

if pain for weeks 

and recurrent seizures 

and release of asynchronous 

and abnormal 

and an excess of brain neurons 

then disease Epilepsy 

2. Rule for Alzheimer disease 

if pain for weeks 

and memory loss 

and slowly progressive cognitive abilities 

and cannot compute 

and cannot remember names and things 

then Alzheimer's disease 
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Figure 4.Forward Chaining.    Figure 5.Backward 

Chaining  

 

The following will be displayed Table 1 that indicates 

the acquisition of knowledge of the relationship of 

symptoms with central nervous disease. For symptoms Id is 

given code G. The medicine of diseases of the central 

nervous is stated according the illness. In table 1 there are 

51 kinds of symptoms of central nervous diseases. While 

there are 9 types of the disease of the central nervous 

disease. In Table 2 is shown the acquisition of knowledge of 

drug relationship with diseases of the central nervous 
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indicated in the table below. Drugs Id is given code O. 

While the central nervous disease remains to be mentioned 

by name the disease. In Table 2 there are 47 types of central 

nervous disease drugs. The number of diseases and the types 

are same as shown in Table 1. 

 

Table 1. Central Nervous System Relationships and 

Disease Symptoms 
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Id 
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1 G1 Pain for weeks *  * * *     
2 G2 Pain for months *         
3 G3 Inflamation *         
4 G4 Anxious *         
5 G5 Fatigue  *        
6 G6 Muscles tense  *        
7 G7 Headache  *        
8 G8 Vomiting  *        
9 G9 Light/voice sensitive  *        
10 G1

0 

Recurrent seizures   *       
11 G1

1 

Synchronousrelease   *       
12 G1

2 

Abnormal    *       
13 G1

3 

Excessive neurons 

otak 

  *       
14 G1

4 

Trembling    *      
15 G1

5 

Stiffness    *      
16 G1

6 

Less speed    *      
17 G1

7 

Blank expression    *      
18 G1

8 

Talking difficulty    *      
19 G1

9 

Swallowing difficulty    *      
20 G2

0 

Legs cannot move    *      
21 G2

1 

Depression    *      
22 G2

2 

Anxiety    *      
23 G2

3 

Slow swing arm    *      
24 G2

4 

Memory decline     *     
25 G2

5 

Cognitive ability pr     *     
26 G2

6 

Cannot count     *     
27 G2

7 

Hard to remember     *     
28 G2

8 

Cloggedbloodvessel
s 

     *    
29 G2

9 

Damagedbraintissue      *    
30 G3

0 

Less oxygen      *    
31 G3

1 

Less nutrients      *    
32 

 

G3

2 

 

Severe depression        *  
33 G3

3 

Decrease bedtime        *  
34 G3

4 

Increased libido        *  
35 G3

5 

Talkative        *  
36 G3

6 

Mind disturbed        *  
37 G3

7 

Severebraindisorder
s 

        * 
38 G3

8 

Abnormal         * 
39 

 

 

G3

9 

 

 

Thought disorder         * 
40 G4

0 

Often hallucinations         * 
41 G4

1 

Delusions         * 
42 G4

2 

Irregular thinking         * 
43 G4

3 

Decreased behavior         * 
44 G4

4 

Impaired balance         * 
45 G4

5 

Emotionaldisturbs         * 
46 G4

6 

Patients depressed       *   
47 G4

7 

Sad       *   
48 G4

8 

Decline in interest       *   
49 G4

9 

Weight loss       *   
50 G5

0 

Insomnia       *   
51 G5

1 

Exhaustion       *   
 

 

 

 

Table 2. Central Nervous System Drug and Disease 

Relationship 
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1 O1 Paracetamol  
 

*         
2 O2 Asetosal *         
3 O3 Ibuprofen *         
4 O4 Diklofenak *         
5 O5 Piroksikam *         
6 O6 Asetaminofen    *        
7 O7 Aspirin  *        
8 O8 Isometeptan  *        
9 O9 Ibuprofen    *        
10 O10 Naproksen 

natrium 
 

 *        
11 O11 Fenotin    *       
12 O12 Karbamazepin   *     *  
13 O13 Okskarbazepin    *       
14 O14 Lamotrigin   *       
15 O15 Asamvalproat 

benzodiazepine

, 

  *       
16 O16 Barbiturate   *       
17 O17 Vigabatrin   *       
18 O18 Tagabin    *       
19 O19 Gababetin   *       
20 O20 Benztropin    *      
21 O21 Karbidopa    *      
22 O22 Apomorfin    *      
23 O23 Entacapone 

 
   *      

24 O24 Risperidon  

Stroke. 
Penyebab: 
kerusakan 
neurologis a 

    *     
25 O25 Ziprasidon     *     
26 O26 Citalopram     *  *   
27 O27 Fluoksetin     *     
28 O28 Alteplase      *    
29 O29 Aspirin      *    
30 O30 Klopidogrel      *    
31 O31 Dipiridamol      *    
32 O32 Kardioemboli      *    
33 O33 Escitalopram 

 
    *  *   

34 O34 Paroksetin       *   
35 O35 Sentralin       *   
36 O36 Fluvoksamin       *   
37 O37 LitiumKarbonat 

lamotrigin dll. 
 

       *  
38 O38 Asam valproat        *  
39 O39 Natriumvalproa

t karbamaz 
       *  

40 O40 Lamotrigin        *  
41 O41 Klorpromazin          * 
42 O42 Flufenazin         * 
43 O43 Loksapin         * 
44 O44 Molindom         * 
45 O45 Mezoridasin         * 
46 O46 Thloridazin         * 
47 O47 Ferfenazin         * 

 

IV. RESULTS AND DISCUSSION 

After conducting the analysis and design phases the next stage  

is: 

A. Implementation  of Hardware and Software 

In the implementation phase is computer hardware 

with the following specifications: processor Inter (R) Atom 

(TM) CPU N280 @ 1.66GHz, 1 GB RAM, 160 GB Hard Drive, 

Intel (R) GMA 950. And the software used is Microsoft 

Windows Operating System XP Home Edition Version 2002 

Service Pack 3, some of the support software are: Apache web 

Server 2.2.2, MySQL 5.0.21, PHP 5.1.4, phpMyAdmin 2.8.1, 

Opera v.10, web Editor: Macromedia Dreamweaver, 2008, 

Adobe Photoshop CS3, Installing Apache web server, PHP, 
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MySQL and phpMyAdmin on this implementation using the 

program package XAMPP v. 1.5.3. 

 

B. Implementation of Application Development 

Software used is Macromedia Dreamweaver 2008. 

The consultation page contains a diagnosis by asking a few 

questions to be answered by the user. The following Figure 6 is 

a consultation page views. 

 
Figure 6. Display page consultation. 

 

List of diseases page includes different types of central nervous 

diseases. Figure 7 below display the page of the list of diseases 

of the central nervous. 

 
Figure 7. Display page of the list of diseases. 

 

Disease symptoms page loads the symptoms of a disease of the 

central nervous types that have chosen. The following figure 8 

is a display of symptoms of the disease of the central nervous 

pages. 

 
Figure 8. Display page of disease symptoms. 

 

Patient data page contain the patient's name, sex, address and 

name of the owner or the patient's family name. The following 

figure 9 is a view of patient data page. 

 
Figure 9. Display page of patient data. 

 

Analysis of the results page is in the form of conclusions drawn 

by an expert system based on the symptoms that have been 

mentioned by the user. Here is a picture 10 that displays 

analysis results of the central nervous disease page. 

 
Figure 10. The analysis results page view. 

 

The login page is a page that can only be accessed by 

administrators, for the purposes of updating the data, add data 

or delete data. 

V. CONCLUSION 

 

Based on these results it can be concluded as follows: 

a. Provide information to the user about the disease 

that affects the central nervous, early diagnosis 

based on the symptoms given. 

b. Helps the user to understand and obtain 

information about the kinds of diseases of the 

central nervous. 

c. Assist the user in identifying the disease of the 

central nervous early, through data processing 

symptoms, making further treatment of the 

disease can be done quickly. 

d. Provide information to the user about how the 

treatment can be done and healing therapies. 

e. The data contained in the system can be updated 

or supplemented as needed. 
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Abstract—Indisputably rapid education development and 

technology advancement correspondingly require that all subjects 

in the education world, such as: higher education, position 

themselves properly. The progression of information technology 

advancement in higher education is supposed to contribute in 

better teaching, better learning activities, specifically in an 

integrated teaching-learning system, commonly known as e- 

learning. Although SHARE-IT, as a formal web-based e-learning 

developed by ITS as a support to academic student & lecturer 

interaction, has been adopted since 2006, many departments in 

ITS have not embraced it, even does not recognize it in their 

academic activities. Such a fact definitely signals that the level 

acceptance of SHARE-ITS by its users is truncated. The research 

was to identify factors affecting the acceptance of SHARE-ITS 

with UTAUT Model in the perspective of lecturers using the e- 

learning. The research model was evaluated by means of 

SmartPLS software. 

Based on the results of the research, it found the factors 

affecting the level of acceptance of SHARE-ITS adoption by 

lecturer and addressed recommendations for better level of 

adoption. The research findings, among other things, showed: 

facilitating conditions positively affecting to the behavior of 

SHARE-ITS adoption among the lecturers and behavioral 

intention positively affecting to the behavior of SHARE-ITS 

adoption among the lecturers. Both factors proved to be important 

to consider as they affected the adoption behavior and behavioral 

intention of the lecturers to adopt SHARE-ITS. 

Keywords-E-learning; behavioral intention, higher education; 

technology adoption; user acceptance; UTAUT. 

I.  INTRODUCTION  

Indisputably rapid education development and technology 
advancement correspondingly require that all subjects in the 
education world, such as: higher education, position 
themselves properly. It is certainly related with better 

academic quality improvement and serves as a strategy to 
strengthen competitive advantage in order to successfully 
compete with other higher education [1]. The implementation 
of information technology advancement high education can 
support better academic activities through integrated teaching-
learning system commonly known as e-learning. E-learning is 
an approach adopted by Sepuluh Nopember Institute of 
Technology Surabaya (ITS) and developed mainly to provide 
a support to academic activities by both the students and 
lecturers in ITS [3]. The subject attendant file showing the 
students registering as members of SHARE-ITS e-learning 
was supplied by Mister Qomarudin, as a member of P3AI. It 
shows that the adoption of SHARE-ITS since 2006 is only 
found in 12 of totally 27 departments in ITS listing their 
subjects in SHARE-ITS [4]. 

There are some factors affecting such a low level of e- 
learning adoption, among other things: organization 
characteristics, business process, organization behavior and 
user characters, collectively requiring e-learning separate and 
tailored implementation methods to ensure effective, efficient 
and acceptable e-learning methods satisfying its users and 
enhancing their organizations [5]. The low level of acceptance 
by lecturers to adopt SHARE-ITS certainly lead to e-learning 
minor benefits to support academic activities in ITS. When 
more deeply observed, it is found that lecturer factually 
become one of essential elements affecting the successful 
adoption of e- learning [6]. A lecturer is a human domain 
affecting successful e-learning adoption. Such a low level of 
acceptance is certainly inconsistent with the primary 
objectives of SHARE-ITS development as an effective and 
efficient academic media for both the students and the 
lecturers [6]. 

The purpose of the research is to have better understanding 
to acceptance to SHARE-ITS adoption by the lecturers in 
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Sepuluh Nopember Institute of Technology (ITS). The 
research adopted Unified Theory of Acceptance and Use of 
The Technology (UTAUT) Model, developed by Venkatesh, 
et al [7]. UTAUT Model is widely adopted in academic 
settings by many researchers to evaluate e-learning 
acceptance. In the research [8] it is found that the level of 
acceptance to UTAUT model was 75% compared to the one 
of TAM model that is empirically more often adopted. 

II. LITERATURE REVIEW 

A. Previous Research 

A research on acceptance of e-learning with UTAUT 
Model was conducted by Prastiwi (2014). It was to detect 
inter-related factors influencing the level of acceptance of e-
learning as teaching-learning academic activities among 
freshmen in Budi Luhur University Jakarta. The research 
instruments comprised 6 variables of predictors comprising: 
Performance Expectancy, Effort Expectancy, Social 
Influence, Facilitating Condition, Attitude toward Using e-
learning and Acceptance to use e- learning and 2 variables of 
Moderators comprising gender and faculty. The UTAUT 
model test results showed that the Performance expectancy, 
Effort Expectancy and Social Influence brought positive and 
significant impact to Attitude Toward Using E-Learning 
among freshmen in Budi Luhur University. The Facilitating 
condition did not have positive and significant impact to 
acceptance to use e-learning, while attitude toward using e-
learning system impacted positively, but insignificantly, to 
acceptance to use e-learning. The Gender had significant 
impact to effort expectancy and social influence, affecting 
acceptance to use e-learning. The Faculty brought significant 
impact to effort expectancy, facilitating condition and social 
influence affecting acceptance to use e-learning [9]. 

B. Unified Theory of Acceptance and User of Technology 

(UTAUT) 

UTAUT Model is a theory of acceptance advocated by [7] 
and developed from combination of 8 theories of IT Adoption 
comprising the Theory of Reasoned Action (TRA), 
Technology Acceptance Model (TAM), Motivational Model 
(MM), Theory of Planned Behavior (TPB), Model of PC 
Utilization (MPCU), Innovation Diffusion Theory (IDT) and 
Social Cognitive Theory (SCT). 

UTAUT theory is formulated with 4 core determinants to 
intention and adoption of information technology and 4 
moderators to main relationship. The 4 moderators consist of 
gender, age, experience and voluntariness of use. The 
following is a conceptual UTAUT Model that is also adopted 
in this research: 

 

Figure 1. Conceptual Model using UTAUT 

Performance Expectancy is defined as level of trust of 
an individual to the extent of system adoption helps users to  
improve their job performance [7]. The performance 
expectancy cited in this research represents whether SHARE- 
ITS adoption affects productivity, effectiveness and quality 
of outputs attained by lecturers in their lecturing activities. 

Effort Expectancy represents the level of ease in 
relation with the system adoption and reducing efforts (energy 
and time) of an individual in undertaking his jobs [7]. The 
Effort Expectancy cited in this research is SHARE-ITS 
Adoption that is supposed to enhance efficiency and ease 
among lecturers in undertaking their lecturing activities. 

Social Influence is defined as an extent when an 
individual perceives that others have influences to convince 
him that he is to adopt the new system. The social Influence 
referred in this research is SHARE-ITS adoption in 
accomplishing lecturing activities among the lecturers and 
affecting social status in their departments. 

Facilitating Conditions is a level of trust of an 
individual towards technical and organizational infrastructure 
availability for supporting the system [7]. The Facilitating 
Condition quoted in this research refers to SHARE-ITS 
Adoption to drive efficient academic activities of lecturers 
when supports, i.e.: supporting human resources or facilities 
contribute s in the SHARE-ITS adoption. 

Behavioral Intention is defined as level want and 
intention of the users to adopt the system time to time [7]. The 
Behavioral Intension cited in this research refers to the level 
of wants and intention of lecturers to consistently adopt 
SHARE- ITS ensure effectiveness and efficiency in their 
lecturing activities. 

Use Behavior is defined as intensity and or frequency of 
the users in utilizing information technology. The behavior of 
the information technology users much relies on their 
evaluation over the system [7]. The Use Behavior mentioned 
in this research suggests the level of intensity or frequency of 
lecturers in using SHARE-ITS to support their lecturing 
activities. The frequency of SHARE-ITS use depends much 
on how lecturers evaluate and perceive the SHARE-ITS that 
they use. 
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III. RESEARCH METHODOLOGY 

A. Planning Phase 

It is the first phase in the research methodology and 
comprises 4 processes: research model designing, research 
variable designing, research information exploration 
designing and questionnaire testing. 

The research methodology formulation is supposed to 
identify a method of research object identification is going to 
be adopted. It serves as a platform for analyzing each data and 
model testing in the research. This thesis research will adopt 
quantitative approach to analyze data based on the research 
questions. The data are explored through surveys by 
distributing research questionnaire to respondents and 
analyzed quantitatively and statistically through scientific 
calculations based on the responses to questionnaire given by 
the sample respondents. This quantitative analysis method is 
restrictedly used for processing the responses from the 
respondents.  

The conceptual model of the research is formulated based 
on UTAUT Acceptance Model as it conforms with the 
preliminary research needs in the line with the level of 
acceptance of SHARE-ITS by users. The research hypothesis 
is formulated to identify the relationships between dependent 
variables and independent variables as strengthened by 
moderating variables and based on the set conceptual model. 
The variables, indicators and statements are established based 
on the UTAUT Acceptance Model that consist of dependent 
variables, independent variables and moderating variables. 
Each of the dependent variables and independent variables 
has indicators adoptable to formulate statements. The 
formulations of variables, indicators and statements are based 
on the research Venkatesh et al (2003). 

The subjects of the research were baccalaureate program 
lecturers in Sepuluh Nopember Institute of Technology (ITS), 
Indonesia. To ensure questionnaire evaluation accuracy, it 
requires certain respondent minimum limit as advocated in 
theory of Slovin. The results of the sample measurement 
based on number of ITS lecturers involved in the population 
is 152 that have used SHARE-ITS and the level of sample 
accuracy by 90% is 60 respondents. 

𝑛 =  
152

1 + 152 𝑥 (0,1)2
= 𝟔𝟎 (𝑎𝑓𝑡𝑒𝑟 𝑟𝑜𝑢𝑛𝑑𝑒𝑑) 

The prepared questionnaires will be distributed to lectures 
using SHARE-ITS appointed as respondents both on-line and 
off-line. In the questionnaire testing involves 30 respondents 
responding 41 items of questions used in the research: 

Table 1 – List of Questions 

 

I perceive that SHARE-ITS: 

1 akes my lecturing activities easier. 

2 is relevant to be adopted for certain subjects only. 

3 improves my lecturing productivity. 

4 brings benefits in my lecturing activities. 

5 gives value added to for me as a lecturer. 

6 offers new experience in my lecturing activities. 

7 is the only e-learning compatible with my electronic equipment 

8 improves my lecturing performance (for instance : online quizzes 
that make me easy to evaluate the achievement of my students). 

9 crafts my lecturing quality better. 

10 facilitates me to be more creative in managing the content in 
electronic lecturing (For instance : adding structured lecturing, such as 
: uploading video in SHARE-ITS). 

11 does not affect my lecturing performance. 

12 Is confusing when used. 

Using SHARE-ITS, it: 

13 enables me to complete some lecturing activities more effectively (For 
instance : making problem solving exercises, delivering lecturing 
materials, etc.) 

14 is more efficient for integrating academic activities between the 
students and lecturers (for instance : the students are capable of 
learning the lecturing materials uploaded in SHARE- ITS, such as : 
PPT, video, etc.) more deeply. 

15 enables me to complete my academic assignments more rapidly. 

16 enhances the success opportunities for my students. 

17. makes my lecturing activities more complicated. 

18. Brings benefits to better image towards my department. 

I can easily : 

19. learn how to operate SHARE-ITS. 

20. operate some features in the SHARE-ITS. 

21. use SHARE-ITS in my lecturing activities. 

I use SHARE-ITS due to : 

22. my own will. 

23. influence from someone (For instance : working peers). 

24. many working peers using it. 

25. expectation of my department to me to use SHARE-ITS. 

26. 
expectation of institution, via P3AI, to me to use SHARE-
ITS. 
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27. 
functions of SHARE-ITS in accordance with the needs in 
my lecturing activities. 

28. 
special instructions or order from the Head of my 
department. 

29. 
adoption of SHARE-ITS in other departments motivating 
me to use it. 

30. 
my determination to keep using SHARE-ITS in the future 
if my department supports it. 

31. 
Institution does not expect me to use SHARE-ITS in my 
lecturing activities. 

I am comfortable to use SHARE-ITS since : 

32. There is someone in my department helping to use 
SHARE- ITS. 

33. 
The administration officer always helps me when facing 
difficulty to use SHARE-ITS. 

34. 
The Head of Departments fully supports the use of 
SHARE-ITS in my lecturing activities. 

35. 

I have competence to use SHARE-ITS. 

36. 

I have opportunities to use SHARE-ITS. 

37. 

I have skills in information technology. 

38. 
Trainings in using SHARE-ITS provided by P3AI make 
meha ve additional skills to use SHARE-ITS. 

I believe that: 

39. 
My skill in information technology serves as an 
important factor in using SHARE-ITS 

40. 
It is difficult to change to lecturing system supported by 
SHARE-ITS 

41. 
The training for using SHARE-ITS by P3AI is important 
for supporting my competence. 

B. Implementation Phase 

Use Instrument testing is first conducted in this phase. The 
testing is supposed to identify the extent of accuracy, validity 
and reliability of the measurement instruments. It is 
conducted by testing the reliability and validity using SPSS 
software. The results of the testing showed that all items in 
the statements are valid and reliable. Next, it proceeds with 
descriptive statistical analysis to represent the results of 
questionnaire data processing descriptively. 

Classically, assumption test is adopted to get assurance 
that, in estimating, the regression equation consistent and not 
bias. Accordingly, testing on classical assumptions is applied 
to identify whether or not there is any bias [10]. The classical 
assumption test is completed by testing the normality, 
multicollinearity and heteroscedasticity. The results of test on 
all data show that the data are good and descent. 

The next step in the implementation phase is conducting 
inferential analysis. In this analysis, the model is tested using 
SmartPLS software. In the testing, the measurement of outer 
model and inner model is analyzed. The measurement to outer 
model is to identify the validity and reliability of items of 
indicator statements in a variable, by identifying the values of 
convergent validity, discriminant validity, composite validity, 
and average variance extracted (AVE). The result of 
convergent validity test is valid when the value of loading 
factor in all indicator items is greater than 0.7. The result of 
discriminant validity test on each variable is good, as each 
variable has the highest loading factor in the inter correlation 
between variables compared to the one of correlations 
between variables. The result of composite reliability test on 
each variable is good. This is to the value of composite 
reliability of all variables is greater than 0.7, while the value 
of cronbach’s alpha of the same is greater than 0.6. The final 
testing is Average Variance Extracted (AVE). It shows that 
AVE value of each variable is good, as it is greater than 0.5. 
Accordingly, it is conclusive that all variables in this research 
are valid and reliable in representing the scores of original 
data. 

The completion of the measurement of outer model is 
followed with the one of inner model. The results of the inner 
model measurement show that not all variable relationships 
have positive regression coefficient and the significance is 
greater than1.68. There are three variable relationships with 
positive regression coefficient with level of significance 
greater than 1.68. It shows that the relationship between 
independent variables and dependent variables is positive. 
The following is the R-square resulted by SmartPLS: 

 

Table 2 – Result of R-Square (Processed by SmartPLS, 2015) 
 

R Square of Latent Variable 

Variable R Square 

B1 0.919 

UB 0.721 

 

Based on the above Table, it shows that the value of R- 
Square in dependent variable, i.e.: behavioral intention, is 
greater than 0.919. It shows that the variability of behavioral 
intention can be explained by the independent variables, i.e.: 
performance expectancy, effort expectancy, and social 
influence by 91.9%. The R-Square value of variable of use 
behavior is greater than 0.521. It shows that the variability of 
the use behavior can be explained by the independent variable 
of facilitating conditions by 72.1%. 

IV. RESEARCH AND DISCUSSION 

A. Hypotheses Test 

It is to identify whether the hypotheses formulated based 
on the conceptual model are rejected or accepted. It is 
conducted by observing that value of path coefficient resulted 
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from bootstrapping process in the structural model. The 
following are the hypotheses proposed in the research: 

 

Figure 2. Research Hypotheses (Researcher, 

2016) 

A hypothesis is acceptable when having positive loading 
factor and it T-statistical value is greater than of T-table value 
(T-Table = 1.68). 

The following are results of hypothesis test: 

 

Table 3 : Values of Path Coeffecients (Processed by SmartPLS, 2016) 

 

 

With reference to the above table, it shows that there are 
only 2 acceptable hypotheses that are influencing & 
significant, i.e.: the ones explaining relationship between FC-
UB and BI- UB relationships. 

B. Influence of Variables of Facilitating Conditions to Use 

Behavior 

Based on the results of inferential analysis it is found that 
the variables of facilitating conditions positively and 
significantly affected behavioral intention as the facilitating 
conditions affects the use behavior with loading factor of 
0.398 (positive) and the value of T-Statistical is  2.187* (T-
statistical > T-Table). The estimate value is adopted to 
explain that there is a positive relationship between 
facilitating conditions and use behavior, while the value of T-
statistical that is greater than the one of T-Table is used to 
explain the significant relationship between facilitating 
conditions and use behavior. It is conclusive that facilitating 
conditions has positive and significant relationship with the 
use behavior. 

C. Effect of Variable of Behavioral Intention to Use 

Behavior 

Based on the results of inferential analysis it is found that 
the variables of behavioral intention positively and 
significantly affected use behavior as the behavioral intention 
affects the use behavior with loading factor of 0.464 
(positive) and the value of T-Statistical is 3.156* (T-statistical 
> T-Table). The estimate value is adopted to explain that there 
is a positive relationship between behavioral intention and use 
behavior, while the value of T-statistical that is greater than 
the one of T-Table is used to explain the significant 
relationship between behavioral intention and use behavior. It 
is conclusive that behavioral intention has positive and 
significant relationship with the use behavior. 

D. Influence of Moderate Variables to Independent and 

Dependent variables 

Based on the results of the hypothesis test, it shows that 
all independent variables controlled by the moderate 
variables are rejected. In this research, the independent 
variables comprise performance expectancy, effort 
expectancy, social influence and facilitating conditions and 
the dependent variables consist of behavioral intention and 
use behavior that are all not affected by moderate factors 
encompassing adopted gender, age, experience, and 
voluntariness of use. 

V. CONCLUSION 

Based on the results of the research on implementation of 
UTAUT Model to identify the factors affecting the 
acceptance of SHARE-ITS by lecturers, it is concluded as 
follows: 

1. Based on the implementation of UTAUT Model 
acceptance with the proposed conceptual model of 
the research and calculation by means of SmartPLS 
application, it is found that the factors affecting the 

Hypotheses 
Loading 

Factor 

T- 

Statitistical 
Remarks 

PE → BI 0.164 0.747 Influencing & 
Insignificant 

Gender.PE → BI 0.149 0.754 Influencing & 

Insignificant 

Age.PE → BI -0.084 0.351 Not Influencing & 

Insignificant 

EE → BI -0.039 0.242 Not Influencing & 

Insignificant 

Gender.EE → BI -0.092 0.605 Not Influencing & 

Insignificant 

Age.EE → BI -0.058 0.328 Not Influencing & 
Insignificant 

Experience.EE → 

BI 

0.028 0.191 Influencing & 

Insignificant 

SI → BI 0.049 0.409 Influencing & 

Insignificant 

Gender.SI→ BI 0.056 0.524 Influencing & 

Insignificant 

Age.SI → BI 0.062 0.277 Influencing & 

Insignificant 

Experience.SI → BI 0.049 0.223 Influencing & 

Insignificant 

Voluntariness

 

of Use.SI → BI 

0.076 0.506 
Influencing & 

Insignificant 

FC → UB 0.398 2.187 Influencing & 

Significant 

Age.FC → UB 0.258 1.456 Influencing & 
Insignificant 

Experience.FC → 

BI 

-0.179 0.830 Not Influencing & 

Insignificant 

BI →UB 0.464 3.156 Influencing & 

Significant 
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acceptance of SHARE-ITS by lecturers are as 
follows: 

• Facilitating condditions affected positively 
and significantly to use behavior with 
estimate value of 0.398 and T-Statistical 
value of 2.187*. 

• Behavioral intention affected positively 
and significantly to use behavior with 
estimate value of 0.464 and T-Statistical 
value of 3.156*. 

2. Based on the result of model test, it is found that the 
R-Square on BI variable is 0.919, and on UB 
variable is 0.521 based on goodness of fit. It 
indicates that the test result is well accepted. 

3. Based on the results of inferential analysis using 
SmartPLS, it is found that: 

• Based on the results of hypothesis test, it is 
found that lecturers agree if the facilitating 
conditions are factors to be improved as 
they affect the success of the lecturers 
when using SHARE-ITS. 

• Based on the results of hypothesis test, it is 
found that lecturers agree if behavioral 
intention is one of factors to be improved 
as it affects the success of the lecturers 
when using SHARE-ITS. 

• In this research the independent variables 
performance expectancy, effort 
expectancy, social influence and 
facilitating conditions) and dependent 
variables behavioral intention and use 
behavior do not affect moderate variables 
comprising gender, age, experience, and 
voluntariness of use, at all. 

4. To improve the acceptance by lecturers to SHARE- 
ITS in their lecturing activities it is recommended to 
improve it. Based on the results of discussion, it is 
identified that there are 7 proposals from open 
questions indicated on the questionnaire, comprising 
recommendations, problems and supports to 
SHARE- ITS. 

5. The following are recommendations for relationship 
improvement in this variable: 

• Providing training and socialization about 
SHARE-ITS to lecturers. The present 
training programs provided by P3AI needs 
to be completed with additional training 
program, specifically training on multi-
media content production. Such training is 
the product of awareness on the importance 
of quality content of lectures through e-
learning. Therefore, it is expected that 
through such training, there will be 

creation of various virtual classes offering 
different Learning Experience compared to 
the ones in face-to-face in class sessions 
[11] 

• Coordinating with the server and ITS 
internet networks administrator, i.e.: ITS 
Information Technology System 
Development Center (LPTSI) to provide 
stable internet connections. 

• Summarizing SHARE-ITS features into 
more compact and user friendly one. 

• Hiring one in the department to serve as 
SHARE- ITS Administrator to assist the 
lecturers when facing problems in using 
SHARE-ITS. 

• Giving reward or appreciation as well as 
incentives for lecturer using SHARE-ITS 
and nominated in certain category. 

• Cooperating with institutional authorities 
to set a policy on use of SHARE-ITS in 
lecturing activities. 

• Offering IT Awareness Training Programs 
to ITS lecturers. 
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Abstract— The purpose of this research is to analyze the e-

learning that use at the Faculty of Computer Engineering 

at the Cokroaminoto Palopo University to identify the 

component features and menus that exist in the e-learning 

that was not in accordance with the needs of user. Based on 

the preliminary results of a study that has been done. E-

learning has been used in the academic process in that 

faculty. However, there are still some functional 

requirement that it does not exist in the e-learning while the 

functional of this requirement exist in development plan 

document the e-learning. Based on the issue, needs to be 

analyzed and evaluation of e-learning faculty in Computer 

Engineering Faculty so that it can be the development of e-

learning in accordance with the analysis of requirement 

and development based demand needs that arise along with 

the technology development and learning method. The 

research method was used descriptive research namely 

explore the feature and menu that is exist on e-learning by 

the login the account of each users namely students, 

lecturers and administrators. Based on the results of the 

research and discussion, it can be concluded that e-learning 

that used in the Faculty of Computer Engineering in 

general had been meet with the needs of lecturers and 

students in the learning and teaching process such as for 

the assignment of coursework to students and 

examinations. However, there are features of the moddle 

that had not been meet utilized and that features is very 

much needed in the learning process 

 
Keywords : e-learning, analysis, user requirement 

 
I. INTRODUCTION  

The development of information technology and 
computer is very fast has positive impact in society. 
Technological developments produce so many community 
service which implements the ICT (Information and 
Communication Technology). In the business world we often 
hear the term e-business or e-commerce, the Government 
called by the term e-government and in the education is 
known by the term e-learning. 

 
 
 

E-learning brings the effect of conventional educational 
transformation process into digital form, either in contents 
and system. The implementation of e-learning specifically in 
educational institutions (schools, training and universities). 
Some of the College organize the electronic learning 
activities as a supplement (extra) toward the subject matter 
presented by regular in class (Wildavsky, 2001; Lewis, 
2002). However, the e-learning some other College organize 
as an alternative for students because of one and the other 
reason they are unable to follow the class by face to face. In 
this case, e-learning as the option for students. 
 

One of the college institutions that also implement E-

Learning is the Faculty of Computer Engineering at the 

Univerisity Cokroaminoto Palopo. Based on the preliminary 

results of a study that has been done. E-learning has been used 

in the academic process in that faculty. However, there are still 

some functional requirement that it does not exist in the e-

learning while the functional of this requirement exist in 

development plan document the e-learning. Based on the issue, 

needs to be analysised and evaluation of e-learning faculty in 

Computer Engineering Faculty so that it can be the development 

of e-learning in accordance with the analysis of requimerent and 

development based demand needs that arise along with the 

technology development and learning method. 

 
II. RESEARCH OBJECTIVES 

 
The purpose of this research is to analyze the e-learning 

that use at the Faculty of Computer Engineering at the 
University Cokroaminoto Palopo to identify the component 

features and menus that exist in the e-learning that was not in 

accordance with the needs of user. 
 

III. REVIEW OF THE LITERATURE  
E-Learning Concepts  

E-learning can best be defined as the science of learning 

without using paper printed instructional material. E-learning is 

the use of telecommunication technology to deliver information 

for education and training. With the progress of information and 

communication technology development, E-learning was 

emerging as the paradigm of modern education. 
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The great advantages of E-learning include liberating 

interactions between learners and instructors, from 

limitations of time and space through the asynchronous and 

synchronous learning network model (Pei-Chen Sun et 

al.,2008). E-learning is commonly referred to the intentional 

use of networked information and communications 

technology in teaching and learning. A number of other terms 

are also used to describe this mode of teaching and learning. 

They include online learning, virtual learning, distributed 

learning, network and web-based learning. The term E-

learning comprises alot more than online learning, as the 

letter “e” in E-learning stands for the word “electronic”, E-

learning would incorporate all educational activities that were 

carried out by individuals or groups working online or offline 

(Som Naidu, 2006) 

 

Characteristics of E-Learning 
Today, E-learning is still in an early stage with many 

uncertain issues to be clarified and investigated. There are many 

factors that potential influence the E-learning effectiveness, such 

as media characteristics, learning context, technology, and 

learner characteristics. While our experiments have 

demonstrated that E-learning can be at least as effective as 

conventional classroom learning under certain situations, we 

were not in a position to claim that E-learning can replace 

traditional classroom learning. Learning is mostly a socio-

cognitive activity. Not every student will find E-learning suitable 

for his or her learning style. Some students feel bored or 

intimidated in front of computer. Other important issues in E-

learning must also be taken into consideration. Issues of trust, 

authorization, confidentiality, and individual responsibility 

mustbe resolved. Owners of intellectual property shouldbe 

properly compensated. Security on the Internet was growing 

challenge, primarily due to the open access by the public to this 

universal network. In addition, since multimedia materials were 

heavily used in E-learning systems, a high-bandwidth network is 

a basic requirement for efficient content access. Nevertheless, E-

learning is a promising alternativeto traditional classroom 

learning, which is especially beneficial to remote and lifelong 

learning and training. In many cases, E-learning can 

significantly complement classroom learning. E-learning will 

keepgrowing as an indispensable part of academic and 

professional education. Efforts should continue toexplore how to 

create more appealing and effective online learning 

environments. One way to achieve this is to integrate appropriate 

pedagogical methods,to enhance system interactivity and 

personalization, and to better engage learners. (Zhang et al., 

2004). 
 

 

IV. RESULT AND DISCUSSION 
 
A. An overview of E-learning at Faculty Computer 

Engineering 
 

E-learning used at the Faculty of Computer Engineering, 

namely the Moodle based e-learning that have been modified. 
The addition and deactivation features on moddle 

administrator had done. The features contained in e-learning 

this was a feature for students, lecturers and administrators. 

 
In general the user interface to face of e-learning is illustrated 
in Figure 1 below:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. E-learning interface at Faculty Computer Engineering 
 

 

On the feature to the users students level, students can see all 

the lists of courses in informatics program study and find 

courses. The user level features for lectures, lecturers can 

make course and manage appropriate with the subjects that 

are taught. While the user level of features for administator 

namely able to add data of the subject courses, the data of 

lecturers and students. 

 

B. Technical Sspects of E-Learning 

1) User students of Level  
Technical aspects of e-elearning for students user level 

namely by technical of feasibility that e-learning was already 

statisfy the standards that established to facilitate students in 

the learning process. It proved to be all evident from the 

utilization of e-learning are already utilized in efficiently by 

the student. The students are also easy to find the desired 

display cause of matakuliah e-learning divide subjects course 

based on semester and sub majors or concentrations. The 

students also able to access the material of courses and 

assignments through e-learning. E-learning also has been 

used in the process of examination mainly for test of 

competence. However the features contained on the students 

user level only used to view subject courses, download 

materials and tasks / quis and upload answer of the task. On 

e-elarning, students could not do discussions with lecturer 

because there is no feature for that at level of the students. 
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2)The Lecturer User Level  

Technical aspects of e-learning for users of lecturers level 

namely in e-learning technical feasibility already fulfill the 

standards that have established. The lecturers able manage 

classroom based on subject of courses conducted, able upload 

material and coursework for students and students able access 

the material and coursework. However, just the same with the 

feature on the students user level, features on the lecturers 

user that often used is the upload and download material that 

will be given to students, and features to view the answers to 

the tasks that are upload by the students . Besides the features 

most often used by lecturers, namely giving exams and 

quizzes online either in the form of multiple choice question, 

the form of essay, a question of right or wrong answer choices 

as well as random questions. The lecturers also able in 

making an assessment based on the results answer of the 

students exam that done by online.  
A feature very important for lecturers and students are 

features of the Social Forum. This feature will useful when 

teaching and learning are discussion or interaction between 

lecturers and students even this feature as a regular 

notification board. However the e-learning at the Faculty of 

computer engineering, there are no features like this. Lecturer 

will not able communicate individually with students to 

discuss the lesson. 

 

3)The Administrator User Level  
In General, the user type in the e-learning consists of only 

3 types of users namely, administrators, lecturers and 

students. With the type of division level users, make the 

administrator user level becomes very busy users because 

many of the processes that only be done by an administrator. 

E-learning at the faculty of computer engineering, there are 

no user level for department chair or chairman of study 

program that be able to assigned in creating subject of 

courses, and taught the course or designate lecturer that will 

teach the subjects of course and look at the subject of courses 

that are not published. E-learning at the faculty of computer 

engineering, this task is performed by the administrator 

however this task may actually be redirected to the chairman 

of the study program. 

 

C.  Safety Aspect 
 

In terms of the safety of use of the e-elarning Faculty of 

computer engineering is not safe enough because the user name 

and password that used is the name and Indentity number of 

students for a level students and use lecturer name for user name 

and password for a lecturer user level. This will vulnerability 

because the user name and password is 

 
very easy to guess so it will be used by hackers to conduct the 
process of hacking 

 

D. Operational Aspect 
 

The terms of the operational feasibility of e-

elearningsudah fulfill the standar that has been set in its use 

has been fulfill the needs of students and lecturers. For 

example, the students could easy to access the e-elearning any 

time and wherever they may present. This case allows them 

to update the information although they were outside of the 

area. As for the lecturer who teach the existence of e-

elearningini assist in the delivery of the lecture material may 

be on face-to-face meetings. Furthermore, lecturers also able 

benefit from e-learning to make as a medium to deliver 

indivisual tasks that able make students play active in the 

learning and teaching process. But with the work flow that so 

complex can make the users a little distracted in performing 

access link subjects of course that display on e-elearning 

features many subjects of courses 

 

On standard Learning Management System, there are 

Wiki features Moddle can be used by collaboratively in 

writing web documents directly from a web browser even 

though the user does not know the HTML script. The result 

can be a creativity in class by group or individual. This 

feature can be used as an assignment for the students. But in 

e-learing Faculty of computer engineering there are other 

words this menu has not been activated by an administrator 

and underutilized by lecturer in the teaching and learning 

process. 
 

V. CONCLUTIONS 
 

Based on the results of the research and discussion, it 

can be concluded that e-learning that used in the Faculty of 

Computer Engineering in general had been meet with the 

needs of lecturers and students in the learning and teaching 

process such as for the assignment of coursework to students 

and examinations. However, there are features of the 

mooddle that had not been meet utilized and that features is 

very much needed in the learning process 
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