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Abstract  

The performance of course and training institutions (LKP) is a crucial factor in 

determining the quality of non-formal education in Indonesia. Performance assessments are 

currently conducted manually using the National Accreditation Board for Non-Formal 

Education (BAN-PNF) assessment instrument, which is time-consuming and prone to 

subjectivity. This research aims to develop a predictive analysis model for the performance of 

course and training institutions using a combination of the Naive Bayes and K-Means Clustering 

methods. The K-Means Clustering method is used to group institutions based on similar 

characteristics across key variables such as trainers, infrastructure, curriculum, management, 

and graduate outcomes. These clustering results are then used as additional features for the 

Naive Bayes classification model to predict performance categories (high, medium, or low). 

Testing of 150 institutions' data showed a predictive accuracy of 89.2%, with three main clusters 

representing high-, medium-, and low-performing institutions. This model has the potential to 

become a data-driven tool for governments and institutions to conduct performance evaluations 

quickly, objectively, and adaptively to changes in training data.  

Keywords: Predictive Analysis, Naive Bayes, K-Means, Institutional Performance, Data 

Mining  
  

  

  

  

  

  

  

  

  

  

  

 

Muhammad Iqbal1  
1,2Master of Information Technology, Panca Budi Development University, Indonesia e-mail: 

muhammadiqbal@dosen.pancabudi.ac.id1  

  

Eko Budianto2 e-mail: 

ekobudianto29@gmail.com2  

2nd International Conference on Islamic Community Studies (ICICS)  
Theme: History of Malay Civilisation and Islamic Human Capacity and Halal Hub in the Globalization Era 

https://proceeding.pancabudi.ac.id/index.php/ICIE/index  

  

https://proceeding.pancabudi.ac.id/index.php/ICIE/index
https://proceeding.pancabudi.ac.id/index.php/ICIE/index


Muhammad Iqbal, Eko Budianto  

Page 2537 of 2541  

Introduction  

Training and Course Institutions (Lembaga Kursus dan Pelatihan/LKP) play a strategic 

role in supporting the improvement of human resource (HR) quality, particularly in the field of 

non-formal education. Through various skills training programs, LKPs help the community 

acquire competencies relevant to the needs of the labor market and industry. The existence of 

LKPs serves as one of the key pillars in realizing the government’s vision to create a productive, 

skilled, and highly competitive workforce in the era of digital transformation.  

The performance of an LKP can be measured by how effectively it conducts the learning 

process, produces competent graduates, and establishes partnerships with industry sectors. 

However, to this day, the assessment of training institutions’ performance is still largely 

conducted manually by assessors through accreditation instruments developed by the National 

Accreditation Board for Non-Formal Education (BAN-PNF). This manual process has several 

drawbacks, including being time-consuming, involving many parties, and often introducing 

subjectivity into the evaluation process.  

On the other hand, advancements in information technology and data analytics offer great 

potential to improve the evaluation system of non-formal educational institutions. The 

application of data mining and machine learning techniques enables performance data 

processing to be carried out quickly, accurately, and in an evidence-based manner. Through 

predictive analysis, the performance of institutions can be forecasted based on historical data 

that have been collected, allowing for a more objective and efficient evaluation process.  

One of the approaches that can be used in predictive analysis is the combination of the 

KMeans Clustering and Naive Bayes Classification methods. The K-Means Clustering method 

functions to group institutions into several categories based on similar characteristics — such 

as trainer quality, infrastructure, curriculum, management, and graduate employability rates. 

Meanwhile, the Naive Bayes Classification method is used to predict the performance category 

of institutions based on the clustered data. This combination provides advantages, as K-Means 

can uncover hidden patterns within data, while Naive Bayes offers fast and efficient 

classification capabilities, even with large datasets.  

By utilizing this predictive analysis model, training institutions and supervisory agencies 

such as the Department of Manpower can monitor and evaluate performance automatically 

without having to wait for the manual accreditation process. Moreover, the generated prediction 

results can be used to provide recommendations for performance improvement in specific 

aspects — for instance, enhancing trainer competencies, updating curricula, or strengthening 

partnerships with industry.  

Based on the above background, this study aims to develop a predictive analysis model 

for LKP performance using the Naive Bayes and K-Means Clustering methods. This model is 

expected to provide a data-driven alternative solution for assessing th  e performance of training 

and course institutions in Indonesia, particularly in the North Sumatra region. Additionally, the 

study seeks to measure the accuracy level of the developed model, so that it can serve as a 

foundation for the development of an AI-based evaluation system.  

The research problems formulated in this study are as follows:  

1. How to build a predictive analysis model for the performance of training and course 

institutions using the Naive Bayes and K-Means Clustering methods?  

2. How accurate is the model in predicting institutional performance categories?  

3. How can the analysis results be used to support quality improvement and decision-making 

within training institutions?  

Meanwhile, the objectives of this study are:  

1. To develop a predictive analysis model of institutional performance based on the Naive 

Bayes and K-Means Clustering methods.  

2. To measure the accuracy level of the model in predicting institutional performance 

categories.  
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3. To provide data-driven recommendations for improving the effectiveness and quality 

management of training and course institutions.  

This study is expected to provide both theoretical and practical benefits. Theoretically, it 

contributes to the understanding of machine learning algorithm applications in evaluating 

nonformal educational institutions. Practically, the results of this research can serve as a 

reference for training institutions, local governments, and related agencies to develop a more 

modern, efficient, and data-based performance evaluation system.  

Research Methodology  

This research employs a quantitative approach using a hybrid machine learning method 

that combines the K-Means Clustering algorithm and the Naive Bayes Classifier to analyze and 

predict the performance of Training and Course Institutions (TCIs). The study begins with the 

collection of secondary data from relevant education offices, including variables such as the 

number of participants, graduation rate, participant satisfaction level, institution age, and the 

number of active programs. The collected data undergoes a preprocessing phase involving 

cleaning and normalization to ensure data consistency and accuracy. Subsequently, the KMeans 

algorithm is applied to cluster the institutions into several groups based on performance 

similarities. The resulting cluster labels are then added as an additional feature for the Naive 

Bayes classification process, which predicts the institutional performance category (Good, Fair, 

or Poor). The model is evaluated using a confusion matrix, calculating accuracy, precision, 

recall, and F1-score to measure the model’s predictive performance. The combination of 

clustering and classification techniques enhances the model’s ability to capture both global and 

local patterns within the dataset, resulting in higher predictive accuracy and better 

interpretability.  

  

Naive Bayes and K-Means Clustering Process of Training and Course Institutions Below 

is the logical workflow of the hybrid predictive analysis process:  

  

 

Figure 1. Naive Bayes And K-Means Clustering Process Diagram Process Diagram  

  

This diagram illustrates the end-to-end process, starting from data acquisition to the final 

performance prediction. The K-Means step identifies hidden data patterns through clustering, 

while Naive Bayes uses these cluster labels as additional features for the final classification 

stage  
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Table 1. Sample Dataset of Training and Course Institutions  

  

N 
o  

Institution Name  No. of  
Participan 

ts  

Graduati 

on Rate  
(%)  

Satisfactio 

n (1–5)  
Years  

Establishe 

d  

Active  
Program 

s  

Cluste 

r  
Performanc 

e  

1  Mandiri Utama Training  120  95  4.8  10  5  1  Good  

2  Sinar Harapan Academy  80  88  4.2  7  4  1  Good  

3  Karya Cemerlang  
Institute  

65  85  3.9  6  3  2  Fair  

4  Pelita Ilmu Learning  
Center  

45  70  3.5  4  3  2  Fair  

5  Maju Jaya Training  
Institute  

30  60  3.0  2  2  3  Poor  

6  Cahaya Mandiri Skill 

Center  
115  90  4.5  9  5  1  Good  

7  Nusantara Skills  
Academy  

95  87  4.0  8  4  1  Good  

8  Generasi Cerdas  
Training  

70  83  3.8  5  3  2  Fair  

9  Kreatif Muda Institute  50  72  3.2  3  3  3  Poor  

10  Bintang Timur Learning  
Hub  

40  68  2.9  2  2  3  Poor  

11  Skill Academy Indonesia  125  96  4.9  12  6  1  Good  

12  Cendekia Utama  
Training   

100  90  4.4  8  4  1  Good  

13  Pionir Bangsa Academy  55  78  3.6  4  3  2  Fair  

14  Smart Edu Center  85  86  4.1  7  4  1  Good  

15  Terampil Abadi Institute  35  62  3.1  3  2  3  Poor  

16  Gemilang Skills Center  90  89  4.3  8  4  1  Good  

17  Inovasi Cendekia  
Academy  

60  82  3.7  5  3  2  Fair  

18  Pandai Mandiri Learning  42  69  3.0  3  2  3  Poor  

19  Sejahtera Training Hub  110  93  4.6  10  5  1  Good  

20  Prima Karya Academy  65  80  3.8  6  3  2  Fair  

Notes:  

• Cluster 1: High-performing institutions (high participant and satisfaction levels).  

• Cluster 2: Moderate-performing institutions.  

• Cluster 3: Low-performing institutions requiring improvemen  

The table presents sample data from 20 Training and Course Institutions (TCIs) used in 

the predictive performance analysis. Each record contains quantitative and categorical variables 

that represent institutional characteristics, including the number of participants, graduation rate, 

participant satisfaction score, years of establishment, and number of active programs.  

The Cluster column indicates the group assigned by the K-Means Clustering algorithm, 

where Cluster 1 represents high-performing institutions, Cluster 2 represents moderately 

performing institutions, and Cluster 3 represents low-performing institutions. The Performance 

column shows the final classification result from the Naive Bayes model, categorizing each 

institution as Good, Fair, or Poor based on its overall performance metrics.  

3.1  Type of Research  

This study is quantitative in nature, employing a data mining approach to develop a 

predictive model for the performance of training and course institutions.  
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3.2  Research Data  

Secondary data were obtained from 150 training and course institutions in North Sumatra, 

consisting of the following variables:  

1. Quality of instructors  

2. Facilities and infrastructure  

3. Curriculum  

4. Institutional management  

5. Financial management  

6. Program innovation  

7. Industry involvement  

8. Graduate employment rate  

9. Number of active participants  

10. Institutional performance rating (High / Moderate / Low)  

3.3  Research Procedure  

1. Data collection from accredited institutions listed by BAN-PNF (National Accreditation 

Board for Non-Formal Education).  

2. Data preprocessing, including normalization, data cleaning, and categorical 

transformation.  

3. Clustering using the K-Means algorithm with K = 3 to group institutions into 

performance categories.  

4. Classification using Naive Bayes, where the cluster results are added as an additional 

feature to predict institutional performance categories.  

5. Model evaluation performed using Confusion Matrix, Precision, Recall, and Accuracy 

Score metrics.  

Results 4.1  Clustering Results  

Three clusters were formed with the following characteristics:  

a) Cluster 1 (High Performance): Institutions with certified instructors, well-equipped 

facilities, and strong management practices.  

b) Cluster 2 (Moderate Performance): Institutions with adequate facilities and stable 

training programs.  

c) Cluster 3 (Low Performance): Institutions with limited resources and a low graduate 

employment rate.  

4.2  Naive Bayes Classification Results  

Kategori Asli  Kategori Prediksi  Akurasi (%)  

High  High  91.7  

Moderate  Moderate  87.0  

Low  Low  85.5  

Overall model accuracy  89.2%  

These results indicate that the model is capable of predicting the performance levels of 

training and course institutions with a high degree of accuracy and consistency when tested on 

the evaluation dataset.  

4.3  Discussion  

The combination of K-Means and Naive Bayes produced more stable and reliable results 

compared to using either method individually. The K-Means algorithm effectively identified 

grouping patterns among the institutions, while Naive Bayes utilized these patterns to enhance 

the accuracy of performance predictions. This hybrid model not only improves predictive 

capability but also provides valuable insights for institutions to understand their current 

performance standing and identify specific areas that require improvement in order to achieve 

a higher performance category.  



Muhammad Iqbal, Eko Budianto  

Page 2541 of 2541  

  

Conclusions  

The predictive analysis model using Naive Bayes and K-Means Clustering successfully 

predicted the performance of training and course institutions with an accuracy of 89.2%. The 

combination of both methods proved effective in identifying patterns and predicting 

institutional performance levels. This model can serve as an objective decision-support tool for 

evaluating the performance of training and course institutions.  
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