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Abstract—This research proposed the study of factors and 
model creation for predict-ing academic achievement and 
managing the teaching to suit student groups. The clustering 
Technique and Support Vector Machine technique was ap-
plied to this research. The results of the experiment show that 
1) the major factors affecting the achievement include 6 factors 
the pre-study results which are residence, sex, family 
background, learning outcomes before ad-mission and selected 
majors 2) the classification by comparing the classifica-tion 
models, it was found that SVM forecasting had the best 
performance (Accuracy = 92.93, Recall = 0.929 and Precision = 
0.929) 

Keywords—academic achievement, clustering Teaching, 
Support Vector Machine  

I. INTRODUCTION  

Nowadays, education is essential as it provides 
knowledge and develops the country’s citizen. As a result, 
quality of higher education institutions have been developed 
in many aspects including advanced curriculum development 
to serve labor market, teacher quality development and 
learner quality development [1] etc. This is related to learner 
academic achievement. This achievement is success of 
learners gained from learning. Therefore, it is essential to 
study factors influencing academic achievement. This study 
analyzed learners’ personal information in higher education 
institutions’ information systems to seek factors influencing 
learner academic achievement in order to cluster and classify 
students to organize suitable teaching and learning. 

 This study aimed to study factors and to create 
model for predicting academic achievement. The study was 
divided into 2 parts: clustering by DBScan to find 
relationship among groups that identifies factors influencing 
academic achievement and; classification by Support Vector 
Machine. Then, Decision Trees, Baysian Naïvebayes, 
Artificial Neural Network and Fuzzy were applied to make a 
comparison. Learners’ information was classified into 2 
groups including learners who achieved academic 
achievement and learners who did not achieve academic 
achievement. 

II. PRELIMINARY  

A. Learning Achievement 

Development of education quality and standard is an 
important part of educational reform. Nowadays, The 
National Education Plan Revised Version (B.E. 2552 - 2559) 
[2] defines educational quality and learning development in 
all levels of education including development of teachers’ 
knowledge and curriculum development which maximize 
learners’ efficiency. The important learning factors for 
learners are teachers who influence knowledge, concepts and 
methods. 

III. PROPOSED METHOD 

This research aims to study the factors affecting student 
achievement and create model for forecasting using by the 
Support Vector Machine method and comparison 
performance as shown in Figure 1 as follows. 

A. Data of Research  

This study uses the dataset of personal of student, data 
results of Senior High School, Achievement information of 
bachelor degrees for faculty of management science in 
academic year 2551 to 2555.It have data amount 841 record. 
The details are shown in Table 1.   

TABLE I.  DETAIL OF DATA STUDENT 

No Name Detail Type 
1 Sex Sex Input 
2 Home The Shelter Input 
3 Sta_parents Family status Input 
4 Disease Congenital disease Input 
5 Deformity Disability Input 
6 Old_edu Qualifications applied Input 
7 Old_grade data results of Senior High School Input 
8 Major Major Input 
9 Graduation Educational Achievement Output 

 
 

 
 



 
 

Figure 1. Framework for studying factors and creating 
model for predicting academic achievement 

B.  Data Preprocessing  

It prepares data before producing data mining. This step 
includes, Data Cleaning, Data Integration, Data 
Transformation and Data Reduction to have ac-curate and 
appropriate data for clustering and classification. 

C. Feature Selection 

It selects data influencing academic achievement using 
personal information, learning outcomes before admission 
and learning achievement to seek factor relationships in 
different dimensions. Data is clustered by DBScan 
Algorithm to find factor relationship influencing learners’ 
achievement. 

D. Comparison Classification Model 

The researcher designed an experiment to test efficiency 
by considering Accuracy, Precision and Recall as illustrated 
in Equation (1) (2) and (3) as follows; 

  

        

    

 When TP = True Positive, FP = False Positive, FT = 
True Negative และ FN = False Negative 

IV. EXPERIMENTAL RESULTS 

A. The Results of Factor Relationship 

To identify relationships, clustering was applied with 
personal information, learning outcomes and learning 
achievement results using DBScan. The Epsilon and 
minPoints were defined to suit clustering. The appropriate 
values were: Epsilon = 0.8 and minPoints = 4. There were 55 
clusters and could be grouped into 2 main clusters including 
achieving cluster and not-achieving cluster. In not-achieving 
cluster, factors could be identified from 6 sub-clusters in-

cluding learning outcomes before admission, residence, sex, 
family background, qualification before admission and 
selected major. This could be illustrated as in Table 1. 

TABLE II.  FACTORS INFLUENCING ACADEMIC ACHIEVEMENT 

Variable Values Probability 
Learning outcomes 
before admission 

Less than 2.97 0.8417 

Residence Own house 0.7907 
Sex Female 0.7860 

Family background Parents living 
together 

0.6977 

Qualification before 
admission 

Grade 12 0.6744 

Selected major Business  
Computer 

0.3814 

 

B. The Results of General Model Efficiency of General 
Model 

The results of creating a model to classify academic 
achievement through the 6 models give the efficiency value 
consisting of accuracy, precision and re-call as illustrated in 
Table 2. 

TABLE III.  A COMPARISON OF GENERAL MODEL EFFICIENCY 

Model  
10-fold cross validation 

Accuracy Recall Precision 

DT 83.898 0.839 0.839 

RB 79.378 0.794 0.818 

BN 78.531 0.785 0.793 

SVM 92.938 0.929 0.929 

ANN 88.701 0.891 0.871 

Fuzzy 89.266 0.897 0.877 

 

V. CONCLUSION 

This study aimed to create an efficient model to 
predict learner academic achievement by using personal 
information, learning outcomes before admission and 
learners’ learning achievement. It was found that the 
significant factors influencing learning achievement 
included 6 factors consisting of learning outcomes before 
admission, residence, sex, family background, qualification 
before admission and selected major. The most efficient 
model for prediction was SVM (Accuracy = 92.93, Recall = 
0.929 and Precision = 0.929). 

There shall be more studies on other related factors 
expected to influence academic achievement to maximize 
the efficiency or apply other techniques. 
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