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Abstract - The biggest concern for learners in the 21st century is that graduation does not fit their educational plan. This 

research aims to study factors affecting students' academic achievement in the Faculty of Education during the COVID-19 

crisis in Thailand. The data was on the academic achievement of 90 students from the Bachelor of Art Program in Educational 

Technology and Communications at the Faculty of Education, Naresuan University, Phitsanulok, Thailand. The research 

process was analyzed using data mining techniques, including CRISP-DM procedures, decision tree algorithm, forward 

selection analysis, cross-validation techniques, and confusion matrix performance. This research found that the course 001211 

Fundamental English was the most significant subject for delayed graduation, where the developed model has a very high 

level of accuracy (89.00%). Researchers can use such a model to create effective planning strategies for preventing 

graduation failures.  

Keywords - Academic achievement, Educational data mining, Students dropout, Student model.  

1. Introduction  
Higher education is an advanced education that is 

integral to the development of learners in both developing 

and developed countries. This is because higher education 

institutions guide young people to experience the current 

social situation and understand the problem around them to 

cope with and deal with various knowledge. Therefore, the 

quality of educational programs and institutes is important in 

promoting learners' quality. In this regard, every bachelor's 

degree program in Thailand must be certified by an 

educational institution named “CHE Curriculum Online: 

Thailand”.  

 

Naresuan University was established on July 29, 1990, 

and has 22 organizations under management. The Faculty of 

Education of Naresuan University was founded together with 

the University, which has a total period of 33 years. They 

have produced quality graduates in more than 20 academic 

programs in the past.  

 

However, during the year 2019-2021, the Faculty of 

Education was affected by the COVID-19 epidemic, which 

directly affected the teaching and learning process in the 

institution. It inevitably had a latent effect on students. 

Moreover, the research team found that the student's 

behaviours and the length of time they completed the 

educational program had changed. Learners are more trends 

and chances to delay graduating later than usual. It is, 

therefore, the root of the problem that led to this research. 

This research has two main objectives. The first objective is 

to study the overview of the graduation situation of 

undergraduate students of the Faculty of Education, 

Naresuan University, during the period affected by the 

COVID-19 epidemic. The second objective is to develop a 

model and identify significant factors for the delayed 

graduation of students in the Faculty of Education. 

 

Naresuan University has authorized the data collected 

through the research ethics process. The data consisted of 

academic reports of 90 undergraduate students from the 

Bachelor of Art Program in Educational Technology and 

Communications at the Faculty of Education, Naresuan 

University, Phitsanulok, Thailand. The research tool consists 

of three parts. The first part is fundamental data analysis. It 

was a preliminary statistical analysis. The second part is the 

application of machine learning tools consisting of decision 

tree algorithms and feature selection by forward selection 

techniques. The third section aimed to test the model's 

performance, consisting of the cross-validation methods and 

the confusion matrix performance.  

 

The expectations and goals of this research were to study 

and design learning strategies for learners in the 21st century 

living in the digital age by adjusting the context of the 
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organization and the curriculum following the learning 

behaviours of the learners to learn and develop the potential 

of learners sustainably.  
 

2. Literature Reviews  
One of the educators' main goals is to develop learners' 

quality in all dimensions so that they can bring out their 

potential in future careers. Many educators try to study and 

develop learning styles consistent with student behaviours: 

Multiple Intelligences theory [1], Bloom’s Taxonomy theory 

[2], The Schema and Constructivism theory [3], and so on.  
 

However, nowadays, the context and environment of the 

learning society are suddenly changing, creating a learning 

style that is more consistent with the context of the learners. 

Educational theories that have emerged over the past decade 

include distance learning styles [4], [5], problem-based 

learning styles [6], self-regulated learning styles [7], blended 

learning styles [8], [9], hybrid learning styles [10], [11], and 

so on.  
 

In addition, several data scientists have good intentions 

to improve the quality of students, and organizations related 

to education have applied artificial intelligence and machine 

learning technology to enhance the education industry. Many 

researchers referenced and are interested include matching 

learners and instructors with different contexts [12], 

recommending educational programs suitable for learners 

[13], students’ dropout crisis in higher education [14], [15], 

and so on.   
 

Other contributions include the reviews of the use of 

analytical tools for machine learning techniques for 

educational technology [16], [17], the reviews of researchers 

involved in educational data mining [18]–[21], the reviews of 

a replacement for the technology to be used in current, and so 

on. From the areas of interest and research that researchers 

have already carried out have pushed and created awareness 

for researchers to conduct this research. The researcher has a 

great expectation that this research will continue to drive and 

promote the education industry.  
 

3. Research Methodology  
The research methodology in this research was 

meticulously designed and based on academic principles, 

which consisted of four main parts: The first part is to define 

the population and sample. The second part is model 

development with data mining techniques. The third part is 

model performance testing, and the fourth part is output 

design and interpretation.  

 

3.1. Population and Sample  

The population was students from the Bachelor of Art 

Program in Educational Technology and Communications at 

the Faculty of Education, Naresuan University, Phitsanulok, 

Thailand. 

The research sample consisted of 90 students from the 

Bachelor of Art Program in Educational Technology and 

Communications at the Faculty of Education, Naresuan 

University, Phitsanulok, Thailand, who obtained academic 

results from their enrolment results during the academic year 

2019-2021. Table 1 presents the sample data classified by 

curriculum and academic year.  

Table 1 found that 80 students completed the program as 

scheduled, representing 88.89%, and ten graduated as 

delayed, representing 11.11%.  

 

3.2. Modelling  

Model development at this stage comprises the two 

method's essential machine learning tools. The first part is to 

develop a decision tree model. The decision tree algorithm is 

used that it is a machine learning technique that is easy to 

understand and can be used in practice [16], [22], [27]. The 

functional structure of the decision tree algorithm is the 

upside down of the actual tree structure.  

 

The internal structure consists of nodes and branches. 

Nodes act as variables or attributes describing the structure 

of the decision tree model, with the essential node being 

called the "root node" at the top of the model and the latest 

node, called the "leaf node", serving as the model's answer. 

Simultaneously, the branches serve as options and alternative 

conditions that connect to the next node.  

 

The second tool, called "Forward Selection" [23], [24], 

is an optimization method for selecting variables and 

optimizing the model. The principle of forward selection 

method is a method of selecting independent variables into 

the equation one by one in order of correlation. In addition, 

the forward selection method is a selection of features by 

modelling, where a classification model is derived from a 

defined set of features. It measures the model's performance 

and selects the set of features that make the model most 

efficient, such as the one that gives the most accuracy.  

 

In this research, the two techniques were combined to 

develop the most efficient model by referencing and 

selecting the model with the highest accuracy.  

Table 1. Data Collection  

Academic 

Year 

Number of Graduates 

Scheduled Delayed Total 

2019 23 (25.56%) 4 (4.44%) 27 (30.00%) 

2020 30 (33.33%) 5 (5.56%) 35 (38.89%) 

2021 27 (30.00%) 1 (1.11%) 28 (31.11%) 

Total 80 (88.89%) 10 (11.11%) 90 (100%) 
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3.3.  Model Performance  

Two essential techniques were selected to test and 

determine the model's efficiency for this research.  

 

The first technique divides the data for model 

development and model testing. This research divided the 

data into two parts according to the principle of cross-

validation methods [26], [28]. The first piece of data is called 

the training dataset, which is used to develop the model. The 

second piece of data left over from the first is used to test the 

resulting model, called testing the dataset. This method is 

accepted because it uses actual data to test the model itself.  

 

The second technique to test model performance is a tool 

to indicate model performance, and it consists of three parts: 

accuracy, precision, and recall. The accuracy value was used 

to determine the model's validity, divided by the total 

number of data predicted correctly by the model. Precision 

measures how accurately the model can predict each 

response class. The final metric, recall, was used to 

determine the validity of the model responses classified by 

class.  

 

Both tools were used to find the model with the highest 

accuracy for selection as a prototype.  

3.4.  Research Results and Interpretation  

Interpretation of model results and findings, researchers 

used the best model results based on the model with the 

highest accuracy to discuss results classified by disciplines 

and academic year. The factors to be derived from this study 

are nodes that emerge from each model, with the researcher 

proceeding to summarize and discuss the factors involved 

and occurring in all models.  

 

4. Research Results  
4.1.  Model Results  

The model results show the result of selecting the model 

with the highest accuracy, as shown in Table 2 and Table 3. 

Table 2 shows the four-criterion analysis of the decision 

tree model. The model with the highest accuracy is the 50-

Fold cross-validation test data model, which uses the 

information_gain criterion with an accuracy of 86.67%. The 

detailed model performance results are presented in Table 4.  

Table 3 shows the results of the analysis of model 

optimization by forward selection technique, given the 

parameters of the maximal number of attributes equal to 10 

and stopping behaviour without signification increase with 

alpha equal to 0.05. It found that the model with the highest 

accuracy is the 50-Fold cross-validation test data model and 

uses the information_gain criterion with an accuracy of 

89.00%. The detailed model performance results are 

presented in Table 5.  

 

  
Table 2. Model Results from Decision Tree  

Criterion  
Cross-validation / Accuracy 

10-Fold 50-Fold Leave-one-out 

gain_ratio  84.44%  85.56%  83.33%  

information_gain  83.33%  86.67%*  85.56%  

gini_index 83.33%  80.00%  80.00%  

accuracy  83.33%  84.44%  84.44%  

Table 3. Model Results from Forward Selection Analysis   

Criterion  
Cross-validation / Accuracy 

10-Fold 50-Fold Leave-one-out 

gain_ratio  84.44%  85.56%  83.33%  

information_gain  88.89%  89.00%*  88.89%  

gini_index 83.33%  80.00%  80.00%  

accuracy  83.33%  84.44%  84.44%  

 
Table 4. Model Performance from Decision Tree  

Accuracy: 

86.67% 

Actual 
Class 

Precision True 

Scheduled 

True 

Delayed 

Pred. Scheduled 77 9 89.53% 

Pred. Delayed 3 1 25.00% 

Class Recall 96.25% 10.00%  

Table 5. Model Performance from Forward Selection Analysis  

Accuracy: 

89.00% 

Actual 
Class 

Precision True 

Scheduled 

True 

Delayed 

Pred. Scheduled 80 10 88.89% 

Pred. Delayed 0 0 0.00% 

Class Recall 100.00% 0.00%  

 

4.2. Model Performance  

The model performances show the result of selecting the 

model with the highest accuracy, as shown in Table 4 and 

Table 5.  

Table 4 shows the model efficiency from Table 2. 

Overall, the model predicted accuracy and performance at a 

high level, with accuracy equal to 86.67%. However, the 

researchers believe that more high-accuracy models can be 

developed, as the findings in the analysis are shown in Table 

3 and Table 5. 

Table 5 shows the analysis of the model performance by 

using the forward selection technique. It found that the 

model's accuracy was increased and thus discovered the most 

significant factor in meeting deadlines and delays: Course 

001211 Fundamental English.  
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5. Research Discussion  
The results of the research were achieved under all 

research objectives. This section of the discussion discusses 

the goals that have been established. 

From the first objective, the researchers found that 

learners in the Bachelor of Art Program in Educational 

Technology and Communications at the Faculty of 

Education, Naresuan University, Phitsanulok, Thailand, did 

not suffer from delayed completion, as shown in the data 

gathered in Table I. It, therefore, concludes initially that the 

curriculum has effective management of learners. However, 

there was an epidemic situation of COVID-19.  

 

For the second objective, the researchers developed an 

artificial intelligence and machine learning model, which 

found that the developed model had a very high level of 

accuracy and discovered factors that affected the delay in 

completion of students. The obtained model has an accuracy 

value of 89.00%, as shown in Table III and Table V. The 

factor that affects the delayed completion is the course 

001211 Fundamental English. These findings are in line with 

other research showing that learners in Thailand still lack a 

crucial skill, namely English language skills, a key factor for 

21st-century learners.  

 

The suggestion of this research is that when discovering 

the causes and what might affect learning success, that is, 

English language skills. Executives and related persons at all 

levels should continue to raise awareness and develop 

English language skills for learners in Thailand.  

 

6. Conclusion  
This research is concerned with students during the 

COVID-19 pandemic situation that may directly affect 

students, and two important research objectives were 

established. The first objective is to study the overview of the 

graduation situation of undergraduate students of the Faculty 

of Education, Naresuan University, during the period 

affected by the COVID-19 epidemic. The second objective is 

to develop a model and identify significant factors for the 

delayed graduation of students in the Faculty of Education. 

This research has achieved both objectives. The researchers 

knew that the learners in the curriculum were slightly 

affected.  

 

However, in the second objective, the researchers 

discovered that learners were still missing critical skills for 

21st-century learning. It is an essential English language skill 

for sustainable learning and student development.  

 

In addition, the results of this research use data between 

2019-2021, which the Faculty of Education, Naresuan 

University can compare with the normal situation that is not 

affected by COVID-19 for a comprehensive study. Lastly, 

researchers have great expectations that this research will 

create sustainable value for the Thai educational industry.  
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