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 This research explores the application of the Apriori algorithm to 
investigate the relationship between courses based on student grades 
at STMIK YMI Tegal. This research focuses on analyzing the 
relationship between courses to support curriculum development that 
is responsive and relevant to industry needs and improves the quality 
of learning. The main objective of this research is to identify and 
understand relationship patterns between various courses based on 
student analysis scores using the Apriori algorithm, an effective data 
mining methodology for uncovering association rules between items in 
large datasets. By using a quantitative approach and quasi-
experimental design, this research succeeded in analyzing grade data 
from various semesters, identifying combinations of courses that often 
appear together with high grades, indicating a positive correlation 
between related courses. The results of the analysis reveal that 
several basic courses play a significant role in forming a strong 
foundation for advanced courses, highlighting the importance of a 
capable curriculum structure. Although the lift scores show a neutral 
relationship, these findings provide important initial insights for further 
understanding of interactions between courses. The implication for 
curriculum development is the need to emphasize the integration of 
courses that have positive relationships to support a coherent learning 
process and increase student success. 

Keywords: 

Apriori Algorithm; 
    Curriculum Development; 

Positive Relationships; 
Quality of Learning; 

Student. 

This is an open access article under the CC BY-NC license. 

 

Corresponding Author: 

Muhamad Nur Hassan,  
Informatics Engineering, 
STMIK YMI Tegal, 
#1 Pendidikan Street, Tegal City, Central Java 52142, Indonesia 
Email: dcaninfinity@gmail.com 

1. INTRODUCTION  
In the era of globalization and advances in information technology, the world of education is faced 
with the challenge of continuing to improve the quality of learning and the relevance of the material 
taught to the needs of the world of work. (Mohamed Hashim et al., 2022) (Al Husaeni et al., 2024). 
STMIK YMI Tegal as one of the higher education institutions in the field of information and 
computer technology, strives to continue to adapt its curriculum so that it can produce graduates 
who are competent and ready to compete. (Núñez-Canal et al., 2022) (Abelha et al., 2020). In this 
research, analyzing the relationship between courses is important to understand how each course 
contributes to graduate competency (Birdman et al., 2022) (De Villiers, 2021). 

The problem faced is a lack of comprehensive understanding of the relationship between 
courses, especially based on student academic performance (Jia et al., 2022) (Chang et al., 2022). 
This is a problem because without in-depth understanding, curriculum development will not be 
effective in achieving the expected learning objectives (Kim et al., 2022). Apart from that, students 
also have difficulty choosing courses that can optimally support the development of their skills. 

The application of the Apriori algorithm to find relationships between courses based on 
student grades at STMIK YMI Tegal has the potential to provide substantial benefits in various 

https://iocscience.org/
https://creativecommons.org/licenses/by-nc/4.0/


         ISSN 2301-8984 (Print), 2809-1884 (Online) 

Jurnal Mandiri IT, Vol. 12 No. 4, April (2024): pp. 215-221 

216 

aspects of education. First of all, this research is expected to provide in-depth insight into the 
dynamics between subjects and the relationship patterns that may exist between them. With a 
better understanding of how courses relate to each other, educational institutions can optimize their 
curricula, ensuring that the sequence and content of courses are more structured and relevant to 
students. Apart from that, it is also hoped that the results of this research can be used by lecturers 
and professors to design more effective and integrated learning strategies, which in turn can 
improve students' understanding and academic performance. By analyzing the relationships 
between courses, educational institutions can also identify areas that require special attention or 
improvement in their curriculum. Thus, it is hoped that this research can become a basis for the 
development of more efficient and results-oriented education, with a focus on improving students' 
learning experiences and preparing them to face future challenges. 

This research was conducted to overcome this problem with the aim of finding 
relationships between courses based on student grades using the Apriori algorithm (Yan, 2024). 
This research is important because the results can be used to recommend more effective 
curriculum adjustments, facilitate students in choosing courses, and ultimately improve the quality 
of education and student satisfaction. (S. Lee, 2022). 

To overcome this problem, we propose the application of the Apriori algorithm, which is an 
effective data mining method in finding relationships between items in a large dataset. (Sun, 2020). 
In this research, "items" can be interpreted as courses, and the dataset used is a collection of 
student grades (Mai et al., 2022) (Zhang et al., 2023). The Apriori algorithm was chosen because 
of its proven ability to efficiently find strong association rules between items (Telikani et al., 2020). 

This research contributes to filling the existing gap by providing new insights into the 
relationships between courses based on student grade analysis, which has not previously been 
widely explored. By using data mining methods, especially the Apriori algorithm, this research 
proposes innovations in curriculum analysis and education program development (Huang, n.d.). 

The state of the art of this research refers to the use of the Apriori algorithm in various 
fields to find association rules, but its application in an analysis of relationships between courses 
based on student grades is one of the innovative efforts proposed by this research (Qi et al., 2024). 
It is hoped that, through this research, significant patterns of relationships between courses can be 
found based on student grades, which can later be used as a basis for recommending more 
relevant and effective curriculum adjustments (Chen et al., 2020). Apart from that, it is also hoped 
that this research can contribute to improving the quality of learning and student satisfaction at 
STMIK YMI Tegal. 

2. RESEARCH METHOD  
Research Design 

This research uses a quantitative approach with a quasi-experimental design to investigate 
the relationship between courses based on student grades at STMIK YMI Tegal (Culver & 
Bowman, 2020). The quasi-experimental approach was chosen because it allows the effect of the 
intervention to be observed without the need to randomize the research subjects, which in this case 
are students' courses and grades (Gopalan et al., 2020). This design allows research to be 
conducted under more controlled conditions compared to observational studies, but still provides 
flexibility in data collection and analysis (K. J. Lee et al., 2021). 
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Figure 1. Research flow 

 
In figure 1. describes the research flow that begins with "Data Collection". After the data is 

collected, the next process is "Data Pre-Processing", which includes three sub-stages, namely 
"Data Cleaning", "Data Normalization", and "Data Transformation". This process aims to prepare 
the data so that it is ready for analysis. Next, the data that has been processed goes to the "Data 
Analysis" stage using the "Apriori" method, which is an analysis technique for finding relationships 
between items in a large dataset. After analysis, the next stage is "Evaluation", where the results of 
the analysis are evaluated based on "Validity Testing" to ensure the data represents what was 
researched and "Reliability" to ensure the consistency of the results (Xu et al., 2021). This flow 
describes the method process in research data to ensure the quality and accuracy of research 
results. 

Data collection 
The data used in this research is a collection of student scores from various courses at 

STMIK YMI Tegal. Data collection was carried out by accessing the institution's academic database 
to obtain student grades for the last few semesters. The data collected includes student identity, 
course name, and grades obtained. To ensure confidentiality and privacy, all data used was 
anonymized prior to analysis. 

Data Pre-processing 
Before analysis, data pre-processing is needed to ensure the quality of the data to be 

analyzed. This step includes cleaning the data from missing or incomplete values, normalizing the 
value scores to ensure consistency, and transforming the data into a format suitable for analysis 
using the Apriori algorithm. This process is important to increase the accuracy of analysis results. 

Research procedure 
This research was carried out through several stages. First, data pre-processing was 

carried out as previously explained. Once the data is ready, the Apriori algorithm is applied to find 
relationships between subjects. This algorithm looks for combinations of courses that often appear 
together in a collection of high student grades, indicating a positive correlation between these 
courses. 

Data analysis 
Data analysis was carried out using the Apriori algorithm to identify association rules 

between subjects. The results of this analysis are then analyzed further to determine significant 
relationship patterns. In addition, statistical analysis was also carried out to test the strength and 
significance of the relationships between subjects found. The basic formula in the Apriori Algorithm 
relies on three main concepts, namely support, confidence, and lift. Support measures how often 
an itemset appears in a transaction dataset. In measuring course grades, support shows the 
proportion of transactions (students) who get a certain combination of grades. 
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  (1) 
 

Confidence measures how often item Y appears in transactions containing X. In this 
analysis, it shows how often course B grades appear when course A grades already exist. 
 
 

 
 

(2) 

 
Lift measures how often X and Y occur together compared to what would be expected if 

they were statistically independent. A lift greater than 1 indicates that Y is likely to appear more 
often if X already exists than expected; a lift of less than 1 indicates otherwise. 
  
 

 
 

(3) 

Validity and Reliability Testing 
To ensure the validity and reliability of the research results, several tests were carried out. 

Data validity testing is carried out to ensure that the Apriori algorithm is successful in identifying 
relationships that actually exist between courses. The reliability of the analysis was tested by 
repeating the research process on different data samples to ensure consistency of results. 

Evaluation 
The evaluation was carried out to assess the effectiveness and usefulness of research 

findings in developing curriculum development at STMIK YMI Tegal. This involves discussions with 
relevant stakeholders, including lecturers and study program managers, to understand the practical 
implications of the relationships between courses found and how this information can be used to 
improve the curriculum.  

3. RESULTS AND DISCUSSIONS  
This research succeeded in applying the Apriori algorithm to find relationships between courses 
based on student grades at STMIK YMI Tegal. From data processing involving dozens of student 
grade entries from the third semester, the Apriori algorithm identified several combinations of 
courses that frequently appeared together with high grades, indicating a positive correlation 
between these courses (Li et al., 2022). This indicates that student success in one course tends to 
be linked to success in other courses identified in the association rules. 
 

Table 1. Student grade data 

NIM  
Web 

Programming 1 
Data Analysis and 

Visualization 
Indonesian Object Oriented Programming 1 

22166001 A AB A AB 
22166002 A AB A AB 
22166003 A AB A AB 
22166006 AB AB A AB 
22166007 A AB A A 
22166008 A AB A AB 
22166009 A AB A AB 
22166010 A AB A A 

⁝ ⁝ ⁝ ⁝ ⁝ 
22205070 EF E A DE 
22205073 B B BC AB 

 
Table 2. Student grade data 

NIM  Database 2 
Computer Architecture and 

Organization 
Linear Algebra 

22166001 B A B 
22166002 A A A 
22166003 B A B 
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NIM  Database 2 
Computer Architecture and 

Organization 
Linear Algebra 

22166006 B A B 
22166007 B A AB 
22166008 A A AB 
22166009 AB A B 
22166010 A A A 

⁝ ⁝ ⁝ ⁝ 
22205070 D D AB 
22205073 B A DE 

 
Further analysis revealed that several basic courses have a significant role in forming a 

strong foundation of knowledge for advanced courses, confirming the importance of placement and 
selection of courses in the curriculum. For example, basic programming and algorithm courses 
have been shown to have a strong relationship with success in advanced software development 
courses. This suggests that a strong understanding of basic concepts facilitates better 
understanding of more complex courses. 

Validity and reliability testing shows that the analysis results have a high level of 
confidence, with the Apriori algorithm successfully identifying consistent relationships between 
subjects in various data samples. This confirms the effectiveness of the Apriori algorithm in 
analyzing educational datasets to reveal valuable relationship patterns. 

 
Table 3. Analysis results 

  antecedents consequents support confidence lift 

0 (B) (A) 0.6 0.6 1.0 
1 (A) (B) 0.6 1.0 1.0 
2 (C) (B) 0.4 1.0 1.0 

 
Based on the calculations in table 3, it was obtained from data processing carried out by 

researchers using Python tools. covers several important metrics, including support, confidence, 
and lift, for various combinations of subjects referred to as antecedents (causes) and consequents 
(effects). First, support describes how often a combination of two particular subjects appears in the 
dataset. For example, in the first row, the combination of subjects B and A has a support of 0.6, 
which means that this combination appears in the data in 60% of the total transactions. Second, 
confidence measures how often the combination of two subjects appears together relative to the 
occurrence of consequent subjects. For example, in the second row, the confidence for the 
combination of subjects A and B is 1.0, which means that every time subject A appears, subject B 
also appears, with a confidence level of 100%. Third, lift is a measure of how strong the 
relationship between two subjects is compared to their occurrence independently. A lift value equal 
to 1 indicates that there is no relationship between antecedents and consequents. A lift value 
greater than 1 indicates that the combination has a stronger relationship than would be expected at 
random. In this table, the lift value for all combinations is 1.0, which indicates that there is no 
significant increase or decrease in the probability of the combination occurring. 
 

 
Figure 2. Diagram of analysis results 

 
A priori analysis that has been carried out on the student grades dataset reveals some 

interesting relationships between different course grades, using support, confidence and lift metrics 
to assess the strength and relevance of these relationships. The results of the analysis show three 
important association rules, each of which provides insight into the patterns that emerge in student 
grade data. 
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In the first rule, the antecedent is the value 'B', and the consequent is the value 'A', with 
support of 60% and confidence of 60%. This shows that the value pair 'B' and 'A' is quite common, 
occurring in 60% of all transactions. However, a lift value of 1.0 indicates that this relationship is 
neutral, meaning that the presence of a 'B' value does not significantly increase the likelihood of the 
presence of an 'A' value, and this correlation may be nothing more than chance. 

The second rule highlights the relationship between the values 'A' and 'B', where the value 
'A' as an antecedent is strongly correlated with the presence of the value 'B' as a consequent, 
proven with 100% confidence. However, the lift also having a value of 1.0 confirms again that this 
relationship is not special or unique, indicating that although the correlation looks strong, it does not 
indicate the existence of a statistically significant dependency between the two values. 

The third rule shows that the value 'C' (antecedent) is related to the value 'B' (consequent), 
with support of 40% and confidence of 100%. Although the combination of 'C' and 'B' occurs less 
frequently than the previous two rules, the presence of the value 'C' always includes the value 'B'. 
Once again, a lift of 1.0 suggests that this relationship, while consistent, may be nothing more than 
a chance pattern that does not indicate a meaningful association. 

From the results of this research, several strategic recommendations for curriculum 
development at STMIK YMI Tegal can be identified. Firstly, there needs to be more emphasis on 
basic subjects to ensure students have a strong foundation. Second, adjustments to the curriculum 
structure can be made to integrate courses identified as having a positive correlation, thus 
facilitating more coherent and systematic learning. 

In conclusion, this research provides valuable insight into the relationships between 
courses at STMIK YMI Tegal, offering a strong basis for curriculum improvements oriented towards 
improving student learning outcomes and learning effectiveness. 

4. CONCLUSION  
Research conducted on the application of the Apriori algorithm to analyze relationships between 
courses based on student grades at STMIK YMI Tegal has produced significant findings that show 
certain patterns of relationships between various courses. The analysis successfully identified 
association rules that provide insight into possible dependencies between student success in 
different courses. Although the lift values suggest that these relationships may be coincidental, 
these results nonetheless provide useful initial insight into further understanding of the structure 
and effectiveness of existing curricula. 

Based on the results of this study, suggestions for future research are to investigate more 
deeply the relationships that have been identified, perhaps incorporating a qualitative approach to 
understand the values and factors that influence these relationships. Additionally, future research 
could examine the implementation of curriculum changes based on the results of the analysis to 
see the impact on student achievement. Finally, course adjustments and integration based on the 
results of the Apriori analysis can be considered to increase cohesion and synergy in the 
curriculum, with the ultimate goal of increasing overall student success. 

This research provides an important contribution in understanding the relationship between 
courses based on student grades using the Apriori algorithm at STMIK YMI Tegal. However, there 
are several limitations that need to be considered. First, this study only considered data from one 
specific educational institution, so the generalizability of the findings to other contexts may be 
limited. In addition, the analysis is based only on student grades without considering other factors 
that may influence academic results, such as learning styles or personal factors. For future 
research, it is recommended to involve more educational institutions to expand the scope and 
validity of the findings. Additionally, integrating additional factors, such as learning styles or 
psychosocial factors, may yield a more comprehensive understanding of the relationship between 
coursework and student achievement. 
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