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Abstract 

 

As the 4th goal of Sustainable Development Goals (SDG) of the United Nations (UN) is to provide 

quality education, comprehensive, and promote lifelong learning opportunities for all. This paper aims to 

develop an application, which is intended to take the attitude of students for prediction and selection the 

institution that appropriate for the students through data analytic techniques. This system is composed of three 

main processes to recommend students to the appropriate university, which included designing tools, developing 

tools, and analyzing tools. The data is gathered from 885studentsof three universities, including Rajabhat 

Mahasarakham University, Mahasarakham University, and University of Phayao. The methods used to 

suggestion for the university are decision tree and association rule. The results indicate that the accuracy 

displays four significant factors in the application development, which including the popularity of the 

universities, trust in institutions, skills of learners, and family income. Finally, the model has 69.03% accuracy 

shown that the constructed model reveals the reasonable relationship between students and appropriate 

universities for this decision support system. 
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Introduction 

According to the sentence, “A world with equitable and universal access to quality education at all 

levels, to health care and social protection, where physical, mental and social well-being are assured. [1]” 

thatthe international community has focused on the education, health and social communities. While,the World 

Education Forum 2015 held at Incheon, Republic of Korea, the education future vision is fully captured by the 

proposal to ensure an inclusive and equitable quality for all educational institutions to promote lifelong learning 

opportunities for learners [2].The two discussed is shown the relationship associated with the 4thGoal of UN 

Sustainable Development Goals, that is the quality education, which is to ensure the equitable quality education 

and promote lifelong learning opportunities for all [3, 4]. The importance of the above, this paper was interested 

to find out the right university for the right students, which is the intention of the international community as 

shown in Fig. 1. 
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Figure 1. Sustainable Development Goals, UN 

 

Figure 1 shows the relationship between the Sustainable Development Goals of the international 

community and the importance of this paper, which is the problem addressed in matching the right students with 

the most appropriate institutions.However, this paper is extended of Nuankaew’s work [5] as shown the 

statement of the problem as Fig. 2. 

 

 
Figure 2. The statement of the problem [5] 

 

In addition, this paper believes that these factors are important to both sides, which according to 

Nuankaew’s work [5]. However, the research areas of interest are shown in the middle ofthe Figure 2, where 

both dimensions intersect. Accordingly, amatching method between the students and the university isrequired to 

study the variables that are essential for both sides.Thus, the belief is that it is possible to match the 

rightstudents with the most appropriate universities. 

In order to complete research, this system has been developed to suggest the right students with 

appropriate institutions as shown in Fig. 3 the conceptual idea. 
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Figure 3. TheConceptual Idea 

 

Figure 3. describes the essential components of the conceptual idea, which is consists of 5 elements 

including students, application, institutions, recommendation, and data analytics.However, this paperonly is 

presented in the application section.The structured as follows: Section II provides a briefintroduction. The 

material and methods are imparted in Section III. Section IV presentsthe experimental results, with Section V 

offering theconclusion. 

 

Material and Methods 

After scoping research areas, this section is presents the details of the research, which composed of 

three main processesincluding designing tools, developing tools, and analyzing tools. The overview of research 

methodology is shown in Figure 4. 

 

 
Figure 4. Research Methodology 

Designing Tools 

The destination of this section is to design the user interface that used for communicate between user 

and application. The process composes of two steps, which include the extracting factors, and designing 

interface. 

Extracting Factors  

The objective of extracting factors is to take the significant factors to create algorithm that used for 

suggestion the institutions of the students. According to Nuankaew’s work [5] and Nuankaew’s research, the 

importance factors are consisting of 4 factors including popularity of universities, trust in institutions, skills of 

learners, and family income. 
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Designing Interface 

The purpose of this step is controlled with accuracy and consistency to have a properly sized, constant, 

and alignedthat makes sense and professionalism.It consists of six parts, including form, dialogues, interface, 

database, process, design of results page,and etc. 

 

Developing Tools 

This section is aimed to develop an application that used with mobile computing technology. There are 

three functions, which including developing applicationwith the factors, implementingapplication, and testing 

application.  

Developing Application 

After designing the user interface, the authors use the Software Development Life Cycle (SDLC)and be 

used in the application development process, as shown in Figure 5. 

 

 
Figure 5. An Application Development Process 

 

In addition, the technology approach in this process are decision tree and association rule that using 

machine learning methods to discover patterns and relationships, which hidden in the data as details of the 

methods shown in the following sections. 

Decision Tree: It is the basic data mining approach that used to help to decision the general 

data [6]. Atthe same time, the decision tree is a schematic, which tree-shaped diagram used to determine a 

course of action or show a statistical probability. Each branch of the decision tree represents a possible decision, 

occurrence or reaction.  

Association Rule: Itis a procedure, which is meant to show associationsand structures ofthe 

sample.Concurrently, the association rule given a set of transactions that is predicted to occur in the case study. 

 

Implementing Application 

This step is to take the application development process to the actions process, which the application 

has already been developed for practical use.The results are shown in Table 1. 

 

Table 1.The Application Interface and Functions 

Interface Function Interface Function 
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Interface Function Interface Function 

 

This page is intended to 

introduce the application 

and details. 

 

This is the attitude and 

level of satisfaction with 

the education system to 

take into consideration 

the interests of education. 

 

This is the attitude toward 

the satisfaction of the 

second factor. 

 

This page displays the 

results from the data 

collection and predicting 

of educations’ interest. 

 

After, the system 

predicted an interest in 

education.This page is to 

keep the attitude towards 

the additional factors for 

the prediction the 

appropriate University for 

the respondents. 

 

This page displays the 

results of a prediction of 

the University 
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Testing Application 

To find out the performance, the application was tested, whichthe inspection consists of two phases: 

Phase I is to test the validity by a group of experts to investigate, Phase II is to determine the reliability of small 

samples. 

 

Analyzing Tools 

Analyzing tools is to perform and analysis the application that used for finding errors and missing.This 

process consists of 3parts including performing data analysis, performing model analysis, and publication. 

Performing Data and Analysis 

The sample is gathered from 885 students of three universities, including Rajabhat Mahasarakham 

University, Mahasarakham University, and University of Phayao as shown in Table 2. 

 

Table 2. Data Collection 

Institution 
Respondents 

Education Year Total 

    RMU: Rajabhat Mahasarakham 

University 

1st year  

2nd year  

= 123 

students 

= 108 

students 

3rd year  

4th year 

= 106 students 

= 97 students 434 

students 

    MSU: Mahasarakham University 

1st year  

2nd year  

= 109 

students 

= 81 students 

3rd year  

4th year 

= 58 students 

= 17 students 
265 

students 

    UP: University of Phayao 
1st year  

2nd year  

= 64 students 

= 49 students 

3rd year  

4th year 

= 40 students 

= 33 students 

186 

students 

Total 1st year  

2nd year  

= 279 

students 

= 238 

students 

3rd year  

4th year 

= 195 students 

= 173 students 885 

students 

PerformingModeland Analysis 

The performance of the model is necessary to ensure the accuracy of the model.Meanwhile, the model 

was analyzed to be adjusted accordingly.Measuring instruments performanceare consisting of three 

measurements - accuracy, precision and recall[7]that aims to determine the performance and effectiveness of the 

data analysis and data relationship. 

Accuracy Measurement: It is an ability to choose the outcome of predictions, which is 

calculated from equation (1), as from confusion matrix [8] as shown in Table 3. 

Precision Measurement: That is a prediction fragment, which retrieve sample.  

Recall Measurement: It is a fraction of relevant sample that are retrieved.  

 

Table 3. The Confusion Matrix 

Predicted / Actual 
True Condition 

Precision 
Positive Negative 

Predicted Positive True Positive (TP) False Positive (FP) Precision (Positive) = 
��

�� � ��
 

Predicted Negative False Negative (FN) True Negative (TN) Precision (Negative) = 
��

�� � ��
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Predicted / Actual 
True Condition 

Precision 
Positive Negative 

Recall Recall (Positive) = 
��

�� � ��
 Recall (Negative) = 

��

�� � ��
  

 

Where TP is a number of true positive and true predicted positive, and TN as a number for true negative 

and true predicted negative. FP is a number of false negative and false predicted positive, and FN is a number of 

false positive and predicted false negative.  

 

�������� =  
�� + ��

�� + �� +  �� +  ��
 (1) 

 

Publication 

After completing the application development process, implementation process, and testing process, this 

application obtains a reliable and trustworthy.Finally, the complete application has been released to the public 

through the web application at URL http://itmajor-rmu.net/Aj_Wongpanya/dss-psi/index.php. 

 

Results 

To report of the research results, it was concluded and presented in three points, depending on the 

results of the model analysis and prediction, which including decision tree model, association rule, and model 

measurement. Thedetails arepresented in the following sections. 

 

Decision TreeModel 

Results of calculation from data mining techniques is displays in the Figure 6, which the model of 

decision tree are reasonable for this paper. 

 

 
Figure 6. The decision tree model 

 

Figure 3. show the decision tree obtained from the reasonable model. All among 4 factors including the 

popularity of the University, trust in institutions, family income, and skills. At the same time, the association 

rules classified for suggestion the Universitycan be constructed as 16 rules are shown as some examples in 

Table 4.  

 

Association Rule 

This section is show the association rule from the decision tree model, which all rulescan be predicted 

correctly predicted 611 out of 885 training examples. 
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Table 4. Association Rules 

Rules Factor 1 Factor 2 Action 

Rule 1 The Popularity of 

the University = 1 

- Sample is appropriate for RMU equal to 37.50 % 

Sample is appropriate for MSU equal to 25.00 % 

Sample is appropriate for UP equal to 37.50 % 

Rule 2 The Popularity of 

the University = 5 

Trust in Institutions = 

5 

Sample is appropriate for RMU equal to 17.02 % 

Sample is appropriate for MSU equal to 55.32 % 

Sample is appropriate for UP equal to 27.66 % 

Rule 3 The Popularity of 

the University = 5 

Trust in Institutions = 

4 

Sample is appropriate for RMU equal to 97.50 % 

Sample is appropriate for MSU equal to 0.71 % 

Sample is appropriate for UP equal to 1.79 % 

Rule 4 The Popularity of 

the University = 5 

Trust in Institutions = 

3 

Sample is appropriate for RMU equal to 60.00 % 

Sample is appropriate for MSU equal to 0.00 % 

Sample is appropriate for UP equal to 40.00 % 

Rule 5 The Popularity of 

the University = 2 

Trust in Institutions = 

4 

Sample is appropriate for RMU equal to 80.00 % 

Sample is appropriate for MSU equal to 0.00 % 

Sample is appropriate for UP equal to 20.00 % 

Rule 6 The Popularity of 

the University = 2 

Trust in Institutions = 

3 

Sample is appropriate for RMU equal to 0.00 % 

Sample is appropriate for MSU equal to 0.00 % 

Sample is appropriate for UP equal to 100.00 % 

Rule 7 The Popularity of 

the University = 2 

Trust in Institutions = 

2 

Sample is appropriate for RMU equal to 0.00 % 

Sample is appropriate for MSU equal to 100.00 % 

Sample is appropriate for UP equal to 0.00 % 

Rule 8 The Popularity of 

the University = 2 

Trust in Institutions = 

1 

Sample is appropriate for RMU equal to 0.00 % 

Sample is appropriate for MSU equal to 100.00 % 

Sample is appropriate for UP equal to 0.00 % 

Rule 9 The Popularity of 

the University = 4 

Skills = 5 Sample is appropriate for RMU equal to 20.00 % 

Sample is appropriate for MSU equal to 0.00 % 

Sample is appropriate for UP equal to 80.00 % 

Rule 10 The Popularity of 

the University = 4 

Skills = 4 Sample is appropriate for RMU equal to 29.53 % 

Sample is appropriate for MSU equal to 44.49 % 

Sample is appropriate for UP equal to 25.98 % 

Rule 11 The Popularity of 

the University = 4 

Skills = 3 Sample is appropriate for RMU equal to 49.02 % 

Sample is appropriate for MSU equal to 19.61 % 

Sample is appropriate for UP equal to 31.37 % 

Rule 12 The Popularity of 

the University = 4 

Skills = 2 Sample is appropriate for RMU equal to 0.00 % 

Sample is appropriate for MSU equal to 100.00 % 

Sample is appropriate for UP equal to 0.00 % 

Rule 13 The Popularity of 

the University = 3 

Family Income = 5 Sample is appropriate for RMU equal to 4.76 % 

Sample is appropriate for MSU equal to 4.376 % 

Sample is appropriate for UP equal to 90.48 % 

Rule 14 The Popularity of 

the University = 3 

Family Income = 4 Sample is appropriate for RMU equal to 48.57 % 

Sample is appropriate for MSU equal to 2.86 % 

Sample is appropriate for UP equal to 48.57 % 
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Rules Factor 1 Factor 2 Action 

Rule 15 The Popularity of 

the University = 3 

Family Income = 3 Sample is appropriate for RMU equal to 14.29 % 

Sample is appropriate for MSU equal to 23.81 % 

Sample is appropriate for UP equal to 61.90 % 

Rule 16 The Popularity of 

the University = 3 

Family Income = 2 Sample is appropriate for RMU equal to 30.91 % 

Sample is appropriate for MSU equal to 65.45 % 

Sample is appropriate for UP equal to 3.64 % 

  Totals: 885 Samples Samples from RMU is equal to434 (49.04 %) 

samples. 

Samples fromMSU is equal to265 (29.94 %) 

samples. 

Samples fromUP is equal to186 (21.02 %) samples. 

 

Model Measurement 

To benchmarking the model, measuring performance of three types were used, which including 

accuracy, precision and recall measurement. As mentioned above, the data collected has been divided to create a 

model and tested model, which approach is called cross validation method. All of the results is shown in Table 

5. 

 

Table 5.Benchmarking Models  

Predicted / Actual Condition to RMU Condition to MSU Condition to UP Precision 

Predicted to RMU 295 14 42 84.05% 

Predicted to MSU 105 234 62 58.35% 

Predicted to UP 34 17 82 61.65% 

Recall 67.97% 88.30% 44.09%  

From Table 5, it is a reasonable to apply the model for suggestion the University to the students, which 

are an accuracy equal to 69.03 %. 

 

Discussion 

From the overall procedure, it was concluded that themodel with two depth levels is reasonable for this 

paper, as shown in Fig. 6. The association rule of the model is shown in Table 4. Meanwhile, the results of the 

model classification and association rules present the distribution of data, which shows a relationship between 

the University and students that occur are distributed in all classes shown in Table 5.  

According to the results of performance with cross validation of methods, the results show that it is at a 

high level, with an accuracy that is equal to 69.03 %. Therefore, the study assumes that the model was 

appropriate to consider the students and the university. 

 

Conclusions 

The objective of the paper is to develop an application, which is intended to take the attitude of students 

for prediction and selection of the institution that appropriate to the students through data analytic techniques. It 

used as the decision tree and association rule method to develop the functions. The dataset was collected from 

885students of three universities, including Rajabhat Mahasarakham University, Mahasarakham University, and 

University of Phayao. The accuracy indicate that the factors are consistent with the model where high accuracy 
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is equal to 69.03%. Finally, the results show that the application is suitable for suggestion and matching the 

right students with the most appropriate universities. 
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