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Abstract—The objectives of this research were 1) to study the factors of the 
relationship between the learner context and the curriculum in higher education, 
2) to construct of the model relationship between the learner context and the 
curriculum in higher education, and 3) to test the quality and accuracy after 
having the model and prototype application of the relationship between the 
learner context and the curriculum in higher education. Seven instruments were 
used in this research, including mean, standard deviation, percentages, decision 
tree, text mining, cross validation, and confusion matrix. The research findings 
are as follows; 1) The factors that are important to the learner’s continuing 
studying consist of two factors: education system, and interest in studying. 2) 
The results of the model performance showed that the model has a high level of 
accuracy (76.50%). 3) The result of the prototype test application by the user is 
also acceptable, with 68.98 percent accuracy from 1,109 testers. In the future, 
the researcher has the expectation to develop more accurate predictions.  

Keywords—Data Mining in Education, Educational Recommendation System, 
Learning Analytics Model, Student Model 

1 Introduction  

Over the past several decades, the process of educational development has emerged 
and there are many outages. Many successful educational institutions need to go 
through challenging steps from the education system, education model, and rapidly 
changing technology. The concept of having institutions such as life communities and 
lifelong learning communities through education and awareness of the important role 
of education is the main goal of development to achieve the Sustainable Development 
Goals (SDGs) [1]. According the World Education Forum 2015 [2] which was hold in 
Incheon, the Republic of Korea, May 19-22, 2015, the education future vision was 
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fully captured by the proposal to ensure an inclusive and equitable quality for all edu-
cational institutions to promote lifelong learning opportunities for learners [2]. 

In Thailand’s educational system, it has already been developing towards education 
standards since more than twenty years ago. There is the provision of the National 
Education Act B.E. 2542 [1] and the Basic Education Curriculum B.E. 2544 [3], 
which made entire of educational institutions to be aware of the expediency for the 
reform of Thai education. Consequently, there is a National Education Standards 
proposed by the Education Council, which is composed of five significant bases in-
cluding academic information, scrutiny by scholars, the participation of all stakehold-
ers, public relations, and public polls [1]. 

During 2001-2009, it was the first time in Thailand that the National Education 
Standard was set [3]. There was the prescription of desirable characteristics, quality, 
and requisites of whole educational institutions. The standard was established to serve 
as benchmarks for the purposes of promoting, monitoring, auditing, evaluating, and 
conducting educational quality assurance [4]. It also defined the significant ideas of 
education to include the provision of lifelong learning and transforming Thai society 
into knowledge society [5]. 

Since 2009, Thai Qualifications Framework for Higher Education (TQF:HEd) has 
announced and enforced. This reformation has affected all levels of education and 
reconstructed a new dimension of Thai higher education [6]. There was an increase of 
curriculums focusing on the skills of critical thinking, problem-solving, and Thai 
value developing including ethical and moral development, knowledge, cognitive 
skills, interpersonal skills and responsibility, numerical analysis, and communication 
and information technology skills [5]. The development of Thailand’s education 
standards is shown in Figure 1. 

 
Fig. 1. The development of Thailand’s education standards  

Figure 1 shows that Thailand’s education is addressed in the co-vision of Incheon 
Declaration: Education 2030 [2]. All standards are committed for promoting quality 
and lifelong learning opportunities for all levels of education. As the preparation of 
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educational institution side for ensuring the quality along with the external enforce-
ment from Thai government, there are the contributions and challenges for other fac-
tors further than the quality of institution which can affect the learner’s decisions for 
choosing to enroll in particular university.  

Moreover, the increase of the Y axis reflects the importance and consistency of the 
development of the educational quality with the target of the Education 2030. It per-
forms ensuring the equitable quality education and promoting lifelong learning oppor-
tunities. Therefore, the research aims to study the relationship between institutions 
and the context of learners as shown in Figure 2.  

 
Fig. 2. The statement of the problem  

According to Figure 2, the statement of the problem consists of the learner dimen-
sion and the educational institution dimension. The first dimension are students who 
have the expectations for the suitable university and graduate to achieve their goals in 
the future [7-8]. Conversely, the second dimension is the university, which is sup-
posed to provide the correct and unique information for students [9-11]. This research 
does not only aim to make the recommendations (institution or program) that suitable 
for the students, but also provide the stuffs for the institution which support the ap-
propriated information for the learner context. 

1.1 Research purpose  

The research purpose is aimed to represent a model recommendation by optimizing 
the relationship between learner context and the curriculum context. Matching learn-
ers that are suitable for the appropriate curriculum context can be determined after 
identifying the appropriate factors from both the institution and the learner, which is 
shown in the research methodology. 
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1.2 Research approach  

Research approach has been defined and explained in the research methodology. 
There are three main steps. The first step is to study the factors of the relationship 
between the learner context and the curriculum in higher education. The second step 
is to construct the relationship between the learner context and the curriculum in 
higher education. Finally, the last step is to test quality and accuracy after having the 
educational model. All research procedures show an overview in Figure 4. 

2 Literature Reviews  

2.1 Situation and limitations of Thailand education  

From the importance and problems of education in Thailand, it can summarize the 
impacts of the institute in a variety way such as the qualification framework of educa-
tion, regulations, policy, and guidelines for education reform in Thailand [12].  

Therefore, this section summarizes these impacts in four dimensions, including ed-
ucational programs, educational indicators, stakeholder attitudes, and learning out-
comes as shown in Figure 3. 

 
Fig. 3. Situation and limitations of Thailand education 

Educational programs: Generally, the academic programs can be changed any-
time. It is necessary to build an institution confidence. One of the problems of educa-
tion in Thailand is that, despite the adjustment of educational programs, most univer-
sities and instructors still adhere to the traditional conceptual framework which is not 
consistent with changes in the educational context of the modern world.  

An example of an obvious problem is the enforcement of the legal framework, reg-
ulations, and requirements of the institution as a measure of quality of education. It is 
still used as a criterion for quality checking of learners. Typically, those terms are 
called the Quality Assurance (QA) to guarantee the quality educational program [13]. 
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With research that discusses the responsibility of the institution, it must be used to 
improve the quality of students rather than the above criteria [14].  

Educational indicators: While educational indicators need to focus on standards 
as the main issue, the setting of educational quality standards is essential. In higher 
education, Thailand has determined the quality education framework called Thai 
Qualification Framework for Higher Education (TQF: HEd) [4]. The purpose of TQF: 
HEd is to define and control the framework for standardizing teaching and learning 
activities in order to meet the standards of education in Thailand. It consists of seven 
elements including TQF 1 National Qualifications Framework for Higher Education 
in Thailand, TQF 2 Programme Specification, TQF 3 Course Specification, TQF 4 
Field Experience Specification, TQF 5 Course Report, TQF 6 Field Experience Re-
port, and TQF 7 Programme Report. While, the kind of learning expected of students 
are defined inti five domains including Domain 1 Ethical and Moral Development, 
Domain 2 Knowledge, Domain 3 Cognitive Skills, Domain 4 Interpersonal Skills and 
Responsibility, and Domain 5 Analytical and Communication Skills.  

From the enforcement and operation of the TQF, it was found that there are many 
aspects of issues for consideration in implementing the framework of institutions such 
as recognition of prior learning, problems of diversity and awareness of higher stand-
ards, verification of standards, condition of learning, and so on [5]. However, even 
though there are many requirements or regulations, those involved need to adjust to 
meet the criteria, which the relationship of the discussion in the research is shown in 
Figure 3. Moreover, the educational indicators are under control of International 
Standard Classification of Education; ISCED of UNESCO, Provision of The National 
Education Act B.E. 2542 (1999), The Second National Education Act B.E. 2554 
(2001), The Third National Education Act B.E. 2553 (2002), The Four National Edu-
cation Act B.E. 2562 (2019), and National Education Standards of Thailand (2004). 
Which all indicators make the education system more coercive measures.  

Stakeholder attitudes: The stakeholder attitudes are defined as the demands of all 
stakeholders such as student, teacher, employee, employer, and parents [15]. It is an 
important variable that is consistent and relevant to choosing a place to study. While 
the personal data used in this research are conducted with the purpose, the achieve-
ment is analyzing the attitude of students for representing the program through stu-
dents’ interests, family income, social capital, community, personal decisions, instruc-
tional purpose, and etc.  

Part of this research is based on attitudes towards educational institutions by con-
sidering participation in education management, university students’ perception, the 
reputation of educational institutions and others.  

Learning outcomes: Learning outcomes are statements that describe significant 
and essential learning that learners have achieved and can be reliably demonstrated at 
the end of a program [16]. It means that the learning outcomes are to identify what the 
learner will know and be able to do after graduation. In the same way, learning out-
comes should reflect on the conceptual knowledge, essential knowledge, and generic 
skills. It also focuses on the results of the learning experiences along the way and 
towards the destination. Overall, it should be delegated in a potential and competency 
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manner after completing the program [17]. It can summarize relevant factors in the 
overall context of the educational program as shown in Table 1. 

Table 1.  Summary of curriculum context 

Characteristics Features 
Curriculum context The popularity of the University 

Curriculum 
Education standard 
Quality assurance 

2.2 Learner context dimension 

To get the requirements of learner context, it supposed to focus on the feedback, 
which is the key feature of the process [18-19, 24-26]. Most students take the feed-
back and learning environments as a tool to select the institutions and define the pur-
pose of their learning. Effective feedback is considered as an important tool to im-
prove the learning and requirements, which are recognized and understood by stu-
dents and teachers.  

Examples of the significant research related to learners’ attitudes towards the de-
velopment of educational quality include Papadakis’s research team [24], Kalogi-
annakis and Papadakis’s research [25], and Papadakis’s research [26]. They present 
students’ perspectives on teaching techniques that can collaborate in applying and 
improving modern technology as a very important stakeholder in the 21st century.  

As the results, feedback must be timely, relevant, and suitable for the context. 
Which, the difference in feedback occurs from a different perspective. However, the 
nature of learner context will be linked to their personal attitude. It is called the learn-
er context, which includes institution policies, students’ achievements, students’ im-
provement and students’ workload as shown in Table 2. 

Table 2.  Summary of learner context [18-19, 24-26] 

Characteristics and Features 
Student’s Interests Student’s Characteristics Student’s Environment 

Interest in studying 
Career path 
The identity of the University 
Obtained knowledge 
Education system 

Ability 
Skills 
Knowledge 
Learning style 

Social capital and Economic 
Trust in institutions 
Personal decision 
Family income 
Community 
Purpose of study 

 
Accordingly, a matching method between the learner context and the curriculum 

context in higher education is required to study the variables which are essential for 
both sides. In this research, the belief is that it is possible to match the right students 
with the most appropriate educational institution. 
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3 Research Methodology  

The research methodology consisted of three main steps. The first step is to study 
the factors of the relationship between the learner context and the curriculum in high-
er education. The second step is to construct the relationship between the learner con-
text and the curriculum in higher education. Finally, the final step is to test the quality 
and accuracy of the application after having factors and educational model.  

Where, the seven instruments were used in this research, including mean, standard 
deviation, percentages, decision tree, text mining, cross validation, and confusion 
matrix. All research procedures show an overview in Figure 4. 

 
Fig. 4. Overview of all research procedures  

3.1 Study the educational model factors  

This section aims to study the educational model factors of the relationship be-
tween the context of learners and tertiary curriculums. It consists of three sub steps:  
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The first step is the process of gathering attitudes of learners with questionnaires 
from a variety of ideal universities. The second step is the process of drafting the 
factors of the relationship between the context of the learner and the curriculum by 
analyzing the data from the questionnaire by analyzing the text mining.  

Finally, the final step is the certification process of the factors of the relationship 
between the learner's context and the curriculum, as detailed in each step as follows. 

Gathering attitudes of learners: This section deals with the collection and compi-
lation of data from surveys that use questionnaires designed to gather opinions about 
institutional selection. The dataset is comprised of data gathered from 256 students at 
2 universities, including 92 students of the School of Information and Communication 
Technology, University of Phayao and 164 students of the Faculty of Information 
Technology, Mahasarakham Rajabhat University. Processes and procedures for sam-
ple selection are described in part of sub-research [18].  

The questionnaire used as a questionnaire in Thai language, which shows examples 
of queries on the website https://goo.gl/UGm5oZ. 

Text analytics: After collecting opinions, this step is to filter the data to determine 
the prototype of the factor. This process uses scientific processes to develop. The 
researcher chose to use the CRISP-DM methodology and the text mining analysis tool 
to analyze the factors for creating prototypes. The CRISP-DM procedure consists of 
six steps: business understanding, data understanding, data preparation, modeling, 
evaluation, and deployment. The main purpose of using CRISP-DM is to manage the 
data that has been gathered for maximum efficiency.  

After that, the data was analyzed with a text mining tool. The result is the prototype 
factors and the prototype is used to prove the importance of the study at this stage by 
showing the details of the examination in the next step. 

Resultants of educational model factors: This step is the last step of the first sec-
tion, with the purpose of examining and considering the factors that are found to be 
used to decide the interest in further study of students. The process consists of analyz-
ing results from the text mining developed with the decision tree model. Reasons for 
choosing the decision tree process because it is a simple procedure for modeling and 
can use the resulting node to select factors. After that, use the model testing process 
called confusion matrix [20, 23] and cross validation methods [20, 23] with the aim to 
select the most effective model. 

The composition of confusion matrix consists of three tools, including accuracy, 
precision, and recall as shown in Table 3 and Equation (1). In addition, the effective 
model selection process, the researcher has added tools to manage the data to test the 
effective model by choosing the cross validation methods [20, 23] to test which is an 
effective tool.  

The process begins by dividing the collected data into two parts: the first part is 
called training data set for developing models, and the second part is called testing 
data set for testing the models. Diagram showing the use of such tools as shown in 
Figure 5. 

Accuracy = 
TP+TN 

TP+FP+FN+TN 
(1) 
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Table 3.  Confusion Matrix 

Predicted / Actual 
True Condition 

Precision 
Positive Negative 

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

 

Predicted Negative False Negative (FN) True Negative (TN) Precision (Negative) = 𝑻𝑷
𝑻𝑷	$	𝑭𝑷

 

Recall Recall (Positive) = 𝑻𝑷
𝑻𝑷	$	𝑭𝑵

 Recall (Negative) = 𝑻𝑵
𝑭𝑷	$	𝑻𝑵

  

 

 
Fig. 5. Cross validation methods 

3.2 Construct the educational model relationship  

This section is aimed to construct the model of the relationship between the learner 
context and the curriculum. There are divided into three sub-steps:  

Step 1 is the synthesis of factors in Section 1 to study the relationship of learner 
factors with the ideal university. Step 2 is to collect the relationship data in terms of 
students per institution. Step 3 is to develop a model of educational relations between 
students and the curriculum by considering to separate the ideal university. 

Synthesis of the factors: Synthesis of factors is intended to be used in the study of 
the relationship patterns arising from different ideal universities. It has a clear differ-
ence from the previous section. By collecting data earlier, is to study the factors from 
the interest in further study of students from the ideal university. In addition, the na-
ture of the question is to explore open questions for respondents to express their opin-
ions without limitations. On the other hand, the collection in this section is compiled 
from the closed-ended questionnaire based on the context of the learner and the role 
of the relevant curriculum by summarizing various factors in Table 1 and Table 2. 

Gathering the relationship data in terms of students per institution: Based on 
the beliefs of the researchers found from relevant research, it was found that the con-
text of the learner and the context of the educational institution can occur in many 
patterns. For example, the context of a learner that is suitable for only one institution’s 
context. The context of many learners is suitable for the context of a single education-
al institution. The context of many learners is suitable for the context of an institution 
only in one place. The resulting patterns are shown in Figure 6. 
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Fig. 6. The relationship in terms of learners per institution 

Based on research findings, the researcher therefore classifies the data collection 
group in the ideal university. Data collection is a distinct source of information. It is 
randomly re-collected the data through the new survey of 885 students from three 
universities: Rajabhat Mahasarakham University, Mahasarakham University, and the 
University of Phayao as shown in Table 6. Finally, the raw data are provided by the 
students, which are stored at https://goo.gl/UGm5oZ. 

After that, the data was analyzed and developed into the relationship of the educa-
tional model according to the students' attitudes. In the prototype creating, it is aims to 
determine the performance and effectiveness of the data analysis and data relation-
ship. The process offers a way to determine the performance that consists of three 
measurements, which are accuracy, precision, and recall [23]. The details of the pro-
cess are the same as in the previous step, which shows the calculation in Figure 5. 

Resultant of educational model relationship: After having a prototype, it is nec-
essary to implement and validate the prototype. The purpose of this process is to find 
the prototype performance from the model. The process in this test uses the same tool 
as the factors performance testing procedure. It consists of cross-validation methods, 
confusion matrix, accuracy, precision and recall as shown in Figure 5, Table 3 and 
Equation (1). 

The result of the prototype performance is presented in the results and discussion 
section. 
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3.3 Test quality and accuracy  

This section aims to study the user’s satisfaction towards the application named 
“An Institution Recommender System Based on Student Context and Educational 
Institution in a Mobile Environment”. Such applications were developed from the 
prototype model and the underlying factors studied in Section 1 and Section 2.  

The content of this section is divided into three parts: the process of developing a 
prototype application, and the process of testing the prototype application by the user. 

Synthesis of the factors and model: The synthesis of this factors and the proto-
type model is to apply the results that have been analyzed from Section 1 and Section 
2 to define and design the application development process. The designed steps con-
sist of four main steps: explaining the purpose and qualifications of the application, 
predicting interest in university education, appropriate university predictions based on 
attitudes and results summary pages. The result of the prototype application is pre-
sented in the next steps. 

Developing a prototype application: The development of the prototype applica-
tion, the researcher uses the principles of program development to be comprehensive 
and complete application. The system development life cycle: SDLC is the process to 
develop prototype. It consists of 5 steps as follows: requirement analysis, design, 
implementation, testing, and evolution.  

Test the prototype application by the user: The researcher designed and tested 
the prototype application with users by dividing the test into three universities: Ra-
jabhat Mahasarakham University, Mahasarakham University, and the University of 
Phayao.  

The testing process consists of three steps: 

• Inquiring under the cooperation of students 
• Allowing students to test using the program 
• Checking the results. In examining the results, the researcher considered the stu-

dent's affiliation and the results that the prototype application recommended. The 
results of the prototype application will be shown in the report section. 

4 Research Results and Discussion  

In this section, it has presented the results of the activities, which consists of three 
main components. The first part is the study report of factors that predict the decision 
to study further. The second part is the study report and the development of the proto-
type model to suggest the appropriate educational institution. The last part is the 
quality and accuracy test report of the prototype application. 

4.1 Report of educational model factors 

The data obtained in this section is compiled from the opinion questionnaire, it 
consists of two data sources: University of Phayao, and Rajabhat Mahasarakham 
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University as shown in Table 4. The unstructured raw data provided by students is 
stored at https://goo.gl/vQvR3m and presented examples in Figure 7. 

Table 4.  Summary of Opinion Questionnaire 

Institution 
Respondents 

Gender Education Year Total 
UP:  
University of Phayao 

39 Male  
53 Female 

1st year  
4th year 

= 59 students 
= 33 students 92 students 

RMU:  
Rajabhat Mahasarakham University 

48 Male  
116 Female 

1st year  
2nd year  
3rd year  
4th year 

= 48 students 
= 44 students 
= 41 students 
= 31 students 

164 students 

Total 87 Male  
169 Female 

1st year  
2nd year  
3rd year  
4th year 

= 107 students 
= 44 students 
= 41 students 
= 64 students 

256 students 

 

 
Fig. 7. The sample data from opinion questionnaires 

After compiling the data, the researcher conducted various data collection includ-
ing data extraction, data sorting, and grouping of factors based on the opinion in the 
questionnaire by summarizing factors from the questionnaire as shown in Table 5. 

Table 5.  Summary of Critical Factors 

Critical Factors Number of Records 
Interest in studying 80 Records (31.25%) 
Career path 64 Records (25.00%) 
The identity of the University 54 Records (21.09%) 
Obtained knowledge 33 Records (12.89%) 
Education system 21 Records (8.20%) 
Total 252 Records (98.44%) 

 
Table 5 shows the grouping of factors which show the importance of factors from 

respondents. Then the use of data to calculate the relationship of factors to predict the 
interest of the learners as shown in Figure 8. The factors derived from the model con-
sist of two factors: education system, and interest in studying.  
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Fig. 8. The predictive model for decisions on continue study 

4.2 Report of construct the educational model relationship 

The data in this section is clearly separated from the above section and additional 
data is collected by gathering from 3 educational institutions: University of Phayao, 
Rajabhat Mahasarakham University, and Mahasarakham University as presented in 
Table 6. The raw data are stored at https://goo.gl/UGm5oZ.  

Table 6.  Summary of Questionnaire 

Institution 
Respondents 

Gender Education Year Total 

UP:  
University of Phayao 

114 Male  
72 Female 

1st year  
2nd year  
3rd year  
4th year 

= 64 students 
= 49 students 
= 40 students 
= 33 students 

186 students 

RMU:  
Rajabhat Mahasarakham University 

176 Male  
258 Female 

1st year  
2nd year  
3rd year  
4th year 

= 123 students 
= 108 students 
= 106 students 
= 97 students 

434 students 

MSU: 
Mahasarakham University 

105 Male  
160 Female 

1st year  
2nd year  
3rd year  
4th year 

= 109 students 
= 81 students 
= 58 students 
= 17 students 

265 students 

Total 395 Male  
490 Female 

1st year  
2nd year  
3rd year  
4th year 

= 279 students 
= 238 students 
= 195 students 
= 173 students 

885 students 

 
Table 6 shows the data of the respondents who applied to analyze statistics as 

shown in Table 7. The satisfaction value is measured through five Likert scales survey 
questionnaire and the satisfaction value. It is interpreted with five rating scales, which 
is shown in this section. 
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Table 7.  Satisfaction value toward learner context and the curriculum context  

Statement  
Value 

RMU MSU UP Average S.D. 
Statement 1. Students’ Interests 

Interest in studying 
Career path 
The identity of the University 
Obtained knowledge 
Education system 

3.99 
3.88 
3.97 
3.90 
3.78 

3.34 
3.39 
4.08 
3.62 
3.52 

3.73 
3.63 
3.55 
3.80 
3.69 

3.74 
3.68 
3.92 
3.79 
3.66 

0.804 
0.831 
0.758 
0.684 
0.791 

Average: 3.94 3.61 3.67 3.78 0.776 
Statement 2. Students’ Characteristics 

Ability  
Skills  
Knowledge 
Learning style 

4.00 
3.77 
3.85 
3.40 

3.21 
3.21 
3.41 
2.86 

3.70 
3.67 
3.69 
3.59 

3.70 
3.58 
3.68 
3.28 

0.821 
0.705 
0.628 
0.710 

Average: 3.75 3.17 3.66 3.56 0.739 
Statement 3. Students’ Environment 

Social capital and Economic 
Trust in institutions 
Personal decision 
Family income 

3.73 
3.98 
3.03 
3.43 

3.12 
4.26 
2.58 
2.82 

3.68 
3.88 
3.69 
3.86 

3.54 
4.04 
3.04 
3.34 

0.783 
0.699 
0.816 
0.865 

Community 
Purpose of study 

3.13 
3.40 

2.70 
2.70 

3.35 
3.59 

3.05 
3.23 

0.783 
0.908 

Average: 3.45 3.03 3.67 3.37 0.882 
Statement 4. Curriculums’ Context 

The popularity of the University 
Curriculum 
Education standard 
Quality assurance 

4.52 
4.27 
4.02 
3.81 

3.87 
4.25 
4.06 
3.51 

3.62 
3.85 
3.87 
3.83 

4.14 
4.17 
4.00 
3.72 

0.830 
0.724 
0.641 
0.651 

Average: 4.15 3.92 3.79 4.01 0.737 
Total Average: 3.78 3.39 3.70 3.65 0.834 

 
Table 7 shows the results of the satisfaction value toward learner context and the 

curriculum context in higher education from the students’ viewpoint. It can be repre-
sented the students do agree that the students’ interests are reasonable to be a critical 
factor in the “agree” level as the average value is equal to 3.78. The students do agree 
that the students’ characteristics are suitable to be a critical factor in the “agree” level 
as the average value is equal to 3.56. The students do agree that the students’ envi-
ronment is appropriate to be a critical factor in the “agree” level as the average value 
is equal to 3.37. The students do agree that the curriculum context is right to be a 
critical factor in the “agree” level as the average value is equal to 4.01. Finally, the 
students do agree that the overall statement is reasonable in the “agree” level as the 
average value is equal to 3.65. 

After preliminary statistical analysis, the researcher developed the prototype model 
and tested with confusion matrix with accuracy, precision, and recall measurement to 
find the model’s performance. In the testing process, it is divided into two parts, con-
sisting of 10-fold cross validation method, and leave-one-out cross validation method, 
as shown the results in Table 8 and Table 9, respectively.  
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Table 8.  Model’s performance from 10-fold cross validation method 

Predicted \ Actual  
True Condition 

Class Precision 
True RMU True MSU True Up 

Accuracy: 
76.50 % 

Predicted RMU 328 19 29 87.23% 
Predicted MSU 81 227 35 66.18% 
Predicted UP  25 19 122 73.49% 
Class Recall 75.58% 85.66% 65.59%  

 
Table 8 displays the results of testing performance with 10-fold cross validation 

method. It can be seen from the table that the accuracy displayed high performance as 
the accuracy value is equal to 76.50%. Meanwhile, the average of the precision and 
recall results in the part of the predictions are the higher levels. 

Table 9.  Model’s performance from leave-one-out cross validation method 

Predicted \ Actual  
True Condition 

Class Precision 
True RMU True MSU True Up 

Accuracy: 
74.35 % 

Predicted RMU 331 21 25 87.80% 
Predicted MSU 75 224 39 66.27% 
Predicted UP  28 20 122 71.76% 
Class Recall 76.27% 84.53% 63.38%  

 
The testing performance for leave-one-out cross validation method is shown in Ta-

ble 9. The testing was highly accurate as the accuracy value is equal to 74.35%, which 
is close to previous performance. As the testing performance with 10-fold and leave-
one-out cross validation methods, it provides the similar results as the accuracy and 
the average of precision and recall in higher level. Therefore, it can be concluded that 
this model is the most appropriate and reasonable to be implemented for this research. 
The prototype model is used to make the relationship between the learner context and 
the curriculum context in higher education as shown in Figure 9. 

 
Fig. 9. Prototype model  
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4.3 Report of test quality and accuracy 

Based on the prototype model, this step is to develop a prototype application to test 
and evaluate user satisfaction. The interface of the prototype application consists of 
seven screens, including explanations of application, predictive function for decisions 
on continuing study, level of acceptance towards factors, and recommendation the 
appropriate educational institution. Such procedures and functions are shown in Fig-
ure 10 to Figure 16. 

 
Fig. 10. The Prototype Application 

 
Fig. 11. The Prototype Application 

 

 
Fig. 12. The Prototype Application 

 

 
Fig. 13. The Prototype Application 
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Fig. 14. The Prototype Application 

 
Fig. 15. The Prototype Application 

 
Fig. 16. The Prototype Application 

 
After developing the prototype program, the researcher adopted the prototype pro-

gram to test with 1,109 students in three educational institutions: 286 students from 
University of Phayao, 478 students from Rajabhat Mahasarakham University, and 345 
students from Mahasarakham University.  

The results from the tests of the three students found that the prototype application 
had the correct predictive ability at 765 sets of the 1,109 data, representing to 68.98 
percent. 
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5 Discussion  

In this section, the researchers aim to discuss only in a scientific perspective. There 
are three issues: The first issue is the data collection perspective as summarized in 
Table 4, Table 5, Table 6 and Table 7. The second issue is the perspective of using 
machine learning tools in data analysis as analyzed in Figure 8, Figure 9, Table 8 and 
Table 9. The last issue is to extend and apply research results. 

5.1 Discussion of data collection 

From the research methodology, it consists of three main steps, in which all three 
steps use a sample that separates the data from each other. Therefore, this discussion 
is therefore a separate discussion.  

The first group is an example from the part of the educational model factor as 
shown in Table 4. It can be seen that the data source is limited, which is not an over-
view of all universities in Thailand. Thus, the researcher has expanded the scope of 
the sample group to collect the second section as shown in Table 6. However, both 
parts have different goals for data collection. The first part is to explore the needs of 
further education and the second part is to study the relationship between students and 
curriculum in the higher education institution. While the final data collection is in-
tended to test the application. Therefore, it can be concluded that the data collection is 
appropriate and meets the research objectives. 

Moreover, the results show that the factors in this research were consistent with the 
relationships and attitudes of respondents. These are 19 significant factors, which are 
divided into two types including 15 factors of learner context and 4 factors of program 
context. The data and opinions expressed satisfaction with the significant factor in the 
agree level, which is the average of all variables equal to 3.65. The variables which 
are important to the decision of the information obtained from the questionnaire such 
as a curriculum with an average is equal to 4.17, the popularity of the university is 
equal to 4.14, trust in institutions is equal to 4.04, and education standard is equal to 
4.00. 

5.2 Discussion of using machine learning tools 

In analyzing the prototype model with machine learning, the researchers used a va-
riety of tools. It consists of using text mining, prototype model development, associa-
tion rules creation, and model performance testing. It is therefore concluded that the 
factors and models that have been developed are effective and appropriate. 

The first issue is the analysis of factors that are important to further study deci-
sions. It consists of the educational system factor and the study of interest factors 
which are presented in Figure 8. The second issue is the analysis to develop predictive 
models and recommend suitable educational institutions for learners. The results have 
been tested for performance in Table 8 and Table 9. Then it was selected to develop 
as a model of decision making model, as shown in Figure 9. 
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From Table 8 and Table 9, it shows that the prototype model has a very high accu-
racy level. Therefore, it can be concluded that this model is suitable to present stu-
dents in the university introduction. Based on such analysis and selection principles, it 
has been used by developing the prototype application as shown in Figure 10- Figure 
16. 

5.3 Discussion on the extension and applied research results  

After developing the prototype program, the researcher adopted the prototype pro-
gram to test with 1,109 students in three educational institutions: 286 students from 
University of Phayao, 478 students from Rajabhat Mahasarakham University, and 345 
students from Mahasarakham University. As a result of this test, the researcher found 
that the prototype application was able to accurately predict 68.98 percent which is 
considered high level.  

From the test results, it was found that the accuracy level was satisfactory. It also 
has errors that do not match the test data. When considering the data sources from 
Table 4 and Table 6, it was found that the samples were not distributed at all levels of 
the year. Therefore, researchers believe that information that is not covered every year 
may result in an effective prediction model. In future research, the researcher will try 
to collect information to be more comprehensive. 

6 Conclusion 

This research has three main objectives: 

• To study the factors of the relationship between the learner context and the curricu-
lum in higher education 

• To construct of the relationship between the learner context and the curriculum in 
higher education 

• To test the quality and accuracy after having the model of the relationship between 
the learner context and the curriculum in higher education.  

The research methodology consisted of three main steps. The first step is to study 
the factors of the educational model. The second step is to construct the relationship 
of the educational model. The final step is to test the quality and accuracy of the ap-
plication after having factors and educational model. There are seven instruments 
used in this research, including frequency, mean, standard deviation, percentages, 
decision tree, text mining, cross validation, and confusion matrix. 

From the research process, it was found that the factors that are significant to fur-
ther study decisions include education system, and interest in studying as shown in 
Figure 8. While the prototypes represent important relationships between the context 
of the learner and the course as shown in the high accuracy level in Table 8 (76.50%). 
Finally, the results of the prototype application testing were satisfactory (68.98%).  

As analyzed in the discussion section, which consists of three issues. The research-
er believes that the results of this research can be used to improve the development of 
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suitable educational institutions for future students. Which in the future, the research-
er has the expectation of developing more accurate predictions to give advice to the 
students' institutions that are more interesting. 
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