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Abstract - Failure study on university students is one of the serious problems we face today. 
Data from the Centre for Education Statistics Research and Development of the Ministry of the 
National Education Republic of Indonesia showed that the percentage of students graduate on 
time from 2001 to 2011 only reached 51.97%. In addition, cases of students dropping out at 
the beginning of the semester are also quite significant. One of the causes of failure of this 
study was the selection of major’s errors when applying to university. This study offers a 
selection subject recommendation system that builds on the profile data and student’s 
interest using the technique of Association Rule. Results of the rules of the relationship will 
then be matched with prospective students using questionnaires dynamic, so expect new 
students get recommendations more valid subject fit the profile and interest respectively. 
The system built on this research utilizes student data stored on the academic system of Dian 
Nuswantoro University. This model, however, can be adapted by all the universities that have 
a system of academic information. At the end of this system is expected to be used to 
minimize failures caused students study majors election mistakes 
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1. INTRODUCTION 

 
The percentage of the number of university students graduating on time is one of the 

factors that determine the quality of higher education (PP No. 66 of 2010). Based on data from 
the Centre for Education Statistics Research and Development of the Ministry of National 
Education Republic of Indonesia, from 3011 the number of universities in Indonesia, in 2001 to 
2010 the universities receives an average of 868.050 students and just graduated an average 
of 451.168 students annually or only reached 51.97% of the number of new students [1]. 
Meanwhile, in Central Java, 250 organizing institutions and private universities recorded 
73.656 new students by the number of students (student body) 325.358 and the number of 
graduates only 53.307. 

Even for major universities such as Tenth of November of Institute of Technology (ITS), 
the inadequate number of graduates is also a problem, as revealed in the study [2]. The study 
showed that of the 434 students of ITS, the majority of students drop out in the second and 
fourth semester with an average value of grade point average (GPA) and TPB students drop 
out each is 1.7908. A total of 49.8% of students drop out was 18 years old in which 338 of the 
434 students who dropped out came from East Java. The percentage of students drop out 
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coming from public schools amounted to 77% with the work of parents most are civil servants 
with the majority earning between 500.000-2.500.000. Of the 434 students, 281 people 
entered through SNMPTN. 

One of the factors of failure of students in the academic field is because majors are 
selected not according to the interests and abilities of the students. The tendency of 
prospective students to enroll because they follow trends or coercion of parents that have a 
negative impact on students' academic performance. Students who choose the wrong 
department cannot follow the lectures delivered resulting in lower self-esteem, and ultimately 
resulted in the failure of his studies. Although no further research on the impact of one of the 
major's election, but some news from media such as [3] and [4] found a tendency for students 
to drop out at the beginning of the semester because failed to choose majors. 

Prospective new students require a recommendation electoral college majors or 
courses that suit their interests and abilities, not only based on the recommendation of friends 
or family who may have different interests and talents. Recommendations will be valid if it is 
based on data and experience of other students who had entered the previous lectures. 

Dian University Nuswantoro (Udinus) has academic information system which is 
referred to as SiAdin. It stores the profile data of students and students' academic history from 
the first entrance until graduation. Information stored on the SiAdin can be used as knowledge 
[5] majors determination recommendation system using data mining techniques [6]. However, 
no one has utilized that data to be a recommendation system. One reason for the data stored 
in SiAdin still not sufficient to be a recommendation system. 

This study seeks to develop a recommendation system by utilizing data mining 
techniques to data SiAdin, then use a questionnaire to fill the shortage of necessary data. 
 
2. LITERATURE REVIEW 

 
2.1.  Recommendation System 

The recommendation system is an application program that is used to give a 
suggestion of a product, service, and information of an object to the potential consumers [7]. 
This system is commonly used in electronic shopping business to offer certain products to 
consumers based on their own liking. Besides being used in online trading, recommendation 
system is also widely used in social networking applications [8] to give suggestions to the user, 
on the other users who may be known, or have an affinity with that user. 

Association rule data mining techniques are usually used to build systems of this 
recommendation, as in [9], [10], and [11]. So that the recommendations given not merely 
based on conjecture, but is derived from empirical facts that exist. Besides the excess use of 
data mining as a tool to make the recommendation is a rule or recommendation knowledge 
can be updated based on the new facts that might emerge and affect the outcome. 

 
2.2. Recommendation Systemin Education 

Some studies addressing the use in the education system recommendations include 
[12] which uses a procedural approach, translating the results of interviews with education 
experts to the tree rules used as an engine to choose the right direction. Disadvantages of this 
system are the use of must perform a series of Academic Potential Test (TPA) in advance to get 
a recommendation. Besides the decision tree is made certain, may not automatically change 
even though there are new facts or new knowledge from other experts. 

Another study using a recommendation system in education is [13]. In that research, 
using association rule mining the data to determine student thesis topic selection is based on 
academic performance while studying in college. Although using the same technique, the 
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implementation of these studies differs with this research, especially on the implementation 
and processing of data. 

 
2.3. Data Mining in Education 

Data mining in education known as the Educational Data Mining (EDM) [14]. 
Educational Data Mining appears to be related to the development of methods to explore the 
educational data to better understand the behavior of students. By understanding the 
behavior of students, it can be predicted that potential students fail academically. 

Research on the classification of data mining algorithms for the prediction of potential 
students who have dropped outdone by [15] using the 354 students of Hellenic Open 
University as a data set. In [15] classifying two groups of attributes, namely: based curriculum 
and student performance. Attribute groups consist of a curriculum based on gender, age, 
marital status, the number of children, employment, computer capabilities, and relationships 
with computer work. As for student performance attributes in the group consisting of face-1, 
the task of the 1st, 2nd face to face, and the task of the 2nd. The implementation used is 
Weka. In [15] using six algorithms are decision tree, neural network, naïve Bayes, instance-
based learning, logistic regression, and support vector machine. 

Research by [16] investigated the socio-demographic background of the students by 
using attributes (age, sex, ethnicity, education, employment status and shortcomings) and the 
study environment (courses and course block). Data were analyzed using SPSS Statistics 17 and 
8. 6. 

The study was conducted to determine the factors that affect the smooth or drop out 
students at the Open Polytechnic of New Zealand by using a data set of 450 students used the 
CART algorithm. 

 
3. RESULTS AND DISCUSSION 

 
At the time of writing, the process of new admissions in 2016 in UDINUS still running. 

Thus, the authors use data on students of the Faculty of Computer Science in 2014 and 2015 as 
an example and sampling. Interview and literature review are conducted to collect data. 

 

 
 

Figure 1. Database Configuration 
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This recommendation system is structured on two separate but interrelated parts. The 
first part, called the back-end system is the part that refers to programs and scripts that work 
on the server behind the scenes to create a dynamic display. Some of the tasks that usually 
takes place on the back-end are: 
1. Design of information, such as how information is organized on the server 
2. Form processing 
3. Connection to database 

Some tasks of back-end systems are presented in the following figures. 
 

     

 

 
Figure 2. Back-end system tasks. 
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Figure 3: Representation of the data in the back-end. 
 

 
 

Figure 4: Representation of the data in real number 
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The second part is called front-end system. This section refers to all sectors ranging 
from the design process to the system recommendation interface. In general, several tasks at 
the front-end are: 
1. Graphic design and image creation 
2. Interface design 
3. The design of information related to the ease of users utilizing the system. 

 

 

 
 

Figure 5: Main view of the recommendation system. 

 

 

 

Figure 6: Student’s major recommendation result 
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4. CONCLUSION 

 
This study offers a selection subject recommendation system that builds on the profile 

data and student interest, using the technique of Association Rule. Prospective new students 
get recommendations more valid, to fit the profile and interest respectively. 

The system built on this research was utilizing student data stored on SiAdin. Due to 
the use of Data Mining techniques, rules of relationships created can be updated quickly when 
getting new facts that effect, without having to dismantle the system. 

Although the case studies used are in University of Dian Nuswantoro, a model built can 
be adapted by all the universities that have a system of academic information, to minimize 
failures on student’s major’s election 
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