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Abstract—Education is a very important element in social 

life to support the formation of individual character. The 

implementation of data mining in the education sector shows an 

increasing trend. The purpose of this study is to implement 

strengthening job satisfaction for the teaching profession using 

the K-medoid and Hierarchical Clustering method. Cluster 

analysis was carried out on five main factors including salary, 

promotion, supervisor's supervision, relationships with 

colleagues and the teaching profession. Tests were carried out 

on 136 respondents and 39 questions devided into 5 factors. The 

trial of determining the number of clusters was carried out on 3 

trials (K=2, K=3 and K=4). The optimal cluster value is obtained 

at K=3 with a Davies Bouldin index (DBI) of 2,823 for the K-

Medoid method and K=4 with a DBI value of 1,415 for the 

Hierarchical method. The cluster results show that the priority 

of strengthening teacher professional satisfaction needs to be 

increased on the salary indicator by 50% for the K-Medoid 

method and 65% for the Hierarchical method. While the results 

of the percentage of priorities that need to be maintained are the 

indicators of relationships with colleagues by 10% in the K-

Medoid method and 5% in the Hierarchical method. 

Keywords—Clustering, Data mining, Teacher profession, K-

Medoid, Hierarchical. 

I. INTRODUCTION  

Education in Indonesia is very important for the future 
progress of the nation. Education is all efforts to foster 
personality and develop Indonesian human abilities, 
physically and spiritually that lasts a lifetime, both inside and 
outside school in the context of developing Indonesian unity 
[1] and a just and prosperous society based on Pancasila. 
Formal basic education in Indonesia consists of three levels, 
namely Elementary School (SD), Junior High School (SMP) 
and Senior High School (SMA). Junior High School (SMP) is 
a formal education at the basic education level that has human 
resources including students and teachers. Teachers are 
professional educators with the main task of educating, 
teaching, guiding, directing, training, assessing, and 
evaluating students in early childhood education through 
formal education, basic education, and secondary education 
[2]. Job satisfaction is one of significant factor that can 
influencing teacher performance. Job satisfaction is basically 
an individual thing, each individual will have a different level 
of satisfaction with the value system that applies to them [3]. 
Teacher job satisfaction is one of the important things to pay 
attention to and improve. One of the efforts that can be done 

to increase teacher job satisfaction in schools is to improve the 
quality of work life. Teachers’ job satisfaction is of utmost 
important that can impact on students’ academic achievement 
and their future career [4]. Other efforts can be made through 
strengthening job satisfaction, transformational leadership and 
self-efficacy to increase commitment to the profession [5]. 

Based on data from the West Java Publisher article, in 
2019 the wages, especially for the State Junior High School in 
Cirebon Regency, are honorary teachers, which is 300 
thousand per month. The salary is not sufficient to meet daily 
needs. So many honorary teachers choose to add work 
elsewhere. This causes honorary teachers not to focus on 
carrying out their duties. In several previous studies, many 
have analyzed and grouped teacher performance using data 
mining and clustering [6][7][8][9]. However, there has not 
been an analysis of the criteria that can affect teacher 
performance satisfaction. 

The object of data was from honorary teachers who teach 
at Cirebon Junior High Schools. In this study, the data used 
came from secondary data [5] through the distribution of 
questionnaires which were then processed using the 
Knowledge Discovery and Data Mining (KDD) method or 
better known as data mining. Data mining is the process of 
discovering new meaningful correlations, patterns and trends 
by sifting through large amounts of data stored in repositories, 
using pattern reasoning technology as well as statistical and 
mathematical techniques [10]. Data mining is used for 
processing grouping data in very large quantities [11].  

The purpose of this study is to implement the clustering 
technique for the analysis of strengthening job satisfaction for 
the teaching profession. Clustering as a data mining technique 
is a process of grouping an object into a class of objects that 
have similarities. Several clustering methods that can be used 
are K-Medoid and Hierarchical. K_Medoids algorithm is an 
algorithm similar to K Means [12], but in text processing K 
Medoids are superior [13] as well as in statistical grouping 
[14]. The K-Medoid algorithm does not use the centroid point 
but uses the medoid position [15]. In the K-Medoid technique, 
this is if the new total distance (TD) < initial TD, swap the 
position of the medoid with the new medoid and become the 
new medoid and repeat the previous steps until the medoid 
does not change [12]. Hierarchical clustering is one of the 
clustering algorithms with the characteristics of each data 
must be included in a particular cluster [16]. Thus the 
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contribution of this research is to produce a model of 
strengthening job satisfaction for the teaching profession 
based on data mining clustering techniques. 

II. RESEARCH METHODS 

This study uses the Data Mining method or also known as 

Knowledge Discovery and Data Mining (KDD). KDD as a 

series of processes, data mining can be divided into several 

stages as shown in Figure 1 and the research stage are shown 

in figure 2. The initial step of the research is to conduct 

secondary data analysis [10].   

 
Fig. 1. Data mining stages [10] 

 
Fig. 2. Research Stages 

A. Data Cleaning 

There are 136 respondents who are honorary teachers at 
state junior high schools in Cirebon Regency who filled out a 
questionnaire about teacher satisfaction. There are 39 question 
regarding the assessment of factors that affect the 
strengthening of teacher job satisfaction. In each question, 
respondents can answer in 4 conditions, there are strongly 
agree (SA), agree (A), neither agree (NA) or disagree (DA), 

strongly disagree (SDA that shown in TABLE I. In this study, 
the cleaning process was not carried out because the data 
obtained from the questionnaire had no missing values and the 
data was also consistent.  

TABLE I.  FIVE SAMPLES OF 39 QUESTIONS 

No Questions  SA A NA DA SDA 

1 
I think the amount of 

salary I receive is adequate 
          

2 

I feel the honorarium 

received is too small and 
inadequate 

          

3 
I feel that the amount of 
salary I receive can fulfill 

the needs of my family 

          

4 

I feel that the amount of 

overtime paid is 

appropriate 

          

5 

I assess the salary increase 

received according to the 
applicable rules 

          

Respondents fill out 39 questions in the questionnaire and 
the sample of data as shown in Fig 3.  

 
Fig. 3. Result Questionnaire Data 

B. Data Transformation 

The transformation process by changing the data that was 
previously still in the form of a questionnaire then  converted 
into a .csv format.  

C. Data Mining 

Data from the questionnaire was processed using the K-
Medoid and Hierarchcial methods. K-Medoids is a partition 
clustering method to cluster a set of n objects into a number of 
k clusters. This algorithm uses objects in a collection of 
objects that represent a cluster. Objects that represent a cluster 
are called medoids. Clusters are built by calculating the 
closeness between medoids and non-medoids objects [10]. 

Agglomerative hierarchical clustering method is a cluster 
analysis method that aims to group objects based on their 
characteristics, starting with individual objects until these 
objects are combined into a single cluster [10]. Hierarchical 
clustering is a grouping method that can be represented in the 
form of a tree or hierarchy called a dendrogram. K-Medoid 
and Hierarchical algorithms are used to find medoids in a 
cluster. 

In the K Medoid process, determining the desired number 
of clusters randomly selects the data to be used as the initial 
medoid as much as the number of clusters specified in this 
study, the sample k values used are I, 3 and 5 as iteration 1. 
Next, calculate the distance of the object to each medoid that 
has been selected. We use Euclidean Distance. The next step 
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is to calculate the total distance by determining the iteration 
on the medoid which will stop if the cluster members formed 
from the medoid do not change again, we choose 1, 2 and 4 as 
the new medoid. The next step is to calculate the total 
deviation which serves to determine the cluster members 
formed in each medoid.  

The first hierarchical algorithm is carried out calculating 
the distance matrix using the Euclidean distance formula, find 
the minimum distance or single link method. summarizing the 
cluster data, then grouping it gradually (hierarchically).  

Clustering is the process of grouping data points into two 
or more groups so that data points belonging to the same group 
are more similar to each other than in different groups, only 
based on the information available with the data points. The 
clustering process uses the Python programming language and 
Jupyter Notebook as a tool for data processing and 
visualization of cluster results in the form of a website. Test 
validation for determining the optimal number of clusters can 
be done by using the DBI method. 

The main purpose of this study is to implement clustering 
to strengthen job satisfaction for the teaching profession. The 
results of cluster analysis are visualized in the form of 
diagrams and graphs. The data used came from 136 
respondents and 39 variables using 5 categories. These 
categories include salaries, promotions, supervisory 
supervisors, relations with colleagues and the work of the 
teaching profession. 

III. RESULTS AND DISCUSSION 

A. Clustering Results with K-Medoid and Hierarchichal 

Method 

The results of clustering using the K-Medoid method on 
secondary data which are divided into 5 categories, where the 
most dominant cluster is in cluster 4 in the form of data 
visualization using RapidMiner, can be seen in Figure 4. 

 

Fig. 4. Cluster 1 of K-Medoid clustering (Salary) 

The results of the K-Medoid clustering in Figure 4 show 
that Cluster 1 is dominated by respondents who are 
dissatisfied with the salaries of the teaching profession, 
especially honorary teachers. Cluster 0 is dominated by 
respondents who are hesitant about promotion and supervisor 
supervision related to job satisfaction of the teaching 
profession. Cluster 2 is dominated by respondents who agree 
on the strength of co-worker relationships that can strengthen 
the job satisfaction of the teaching profession. Cluster 3 is 

dominated by respondents who agree that the element of work 
will strengthen job satisfaction for the teaching profession. 

Hierarchical clustering results are divided into 5 
categories. The most dominant cluster result is Cluster 4, as 
can be seen in Figure 5. 

 

Fig. 5. Cluster 1 of Hierarchical clustering (Salary) 

Based on Figure 5. cluster 1 is dominated by respondents 
who strongly disagree on the salary and promotion can 
strengthen the satisfaction of the teaching profession. Cluster 
2 is dominated by respondents who strongly agree that 
relationships with co-workers will strengthen the job 
satisfaction of the teaching profession. Cluster 3 is dominated 
by respondents who strongly agree that supervisory 
supervision can strengthen the satisfaction of the teaching 
profession. Cluster 4 is dominated by respondents who doubt 
that the element of work can strengthen job satisfaction. 

The distribution of data from the generalization of K-
Medoid clustering shows that the job satisfaction of the 
teaching profession is influenced by a salary factor of 50%, 
promotion by 15%, and the other side is the supervisory factor 
of superiors, relationships with colleagues and elements of the 
work itself by 35%. The results of the generalization of the K-
Medoid cluster seen as Figure 6. 

 
Fig. 6. Scatter plot of the generalization results of the K-Medoid 

Based on the results of the generalization of the K-Medoid 
clustering, it can be recommended to stakeholders to review 
the salaries and promotions of the teaching profession, 
especially the salaries of honorary teachers. 

The distribution of data from the generalization of 
Hierarchical clustering shows that the job satisfaction of the 
teaching profession is influenced by salary of 65%, promotion 
of 15%, and the rest is on supervisory supervision, 
relationships with colleagues and work elements by 20%. The 
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results of the generalization of Hierarchical clustering can be 
seen in Figure 7. 

 

Fig. 7. Scatter Plot of Cluster Results Hierarchical method 

The cluster results in general from the hierarchical method 
show an interesting pattern because outliers are detected. This 
outlier data can be studied more deeply by optimizing the 
number of clusters with DBI technique. The final results of 
Hierarchical clustering can be used as recommendations for 
stakeholders to review the salaries of the teaching profession, 
especially the salaries of honorary teachers.  

B. Discussion 

In this study, the results of K-Medoid and Hierarchical 
clustering were compared with the results of the study [5]. 
Research [5] uses the method of Scientific Identification 
Theory to Conduct Operation Research in Education  
(SITOREM). The results of this study indicate that the order 
of factors that need to be improved in strengthening the job 
satisfaction of the teaching profession is salary (SITOREM 
weight 3.13), promotion (SITOREM weight 3.51), supervisor 
supervision (SITOREM weight 3.67), job elements 
(SITOREM weight 3. SITOREM 3.52) and the last order is 
the relationship with colleagues (SITOREM weight 4.14). 
Details of the comparison of SITOREM results with K-
Medoid and Hierarchical clustering can be seen in TABLE II. 

TABLE II.  COMPARISON RESULTS OF PERCENTAGE CLUSTER 

RESULTS ON RESEARCH FACTORS 

Method 

 

Indicator (%) 

A B C D E 

SITOREM [5] 26,0 23,0 19,0 17,0 15,0 

K-Medoid 50,0 15,0 13,0 12,0 10,0 

Hierarchical 65,0 15,0   9,0   6,0   5,0 

  

Based on TABLE II, indicator A is salary, B is promotion, 
C is supervisor's supervision, D is work element and E is 
relationship with co-workers. In TABLE II it can be seen that 
the order of the prioritized factors from the two studies gave 
the same results. The results of the priority factors for 
strengthening the job satisfaction of the teaching profession 
based on the clustering method, both the K-medoid method 
and the Hierarchical method, produced the same pattern as the 
results of the SITOREM analysis [17]. This pattern can be 
used as validation technique to give recommendation of 
priority of factors.  

Optimization of K-value in this clustering model used by 
the Davies-Bouldin Index (DBI) technique. DBI is one of the 
internal evaluations of the cluster, where whether or not the 
cluster results are good or not can be seen from the cohesion 

and separation. This research produces clusters, so that it can 
be used to provide recommendations regarding what 
indicators or factors are prioritized for strengthening the job 
satisfaction of the teaching profession. To determine the level 
of validation of the cluster results, DBI analysis was 
performed. Determination of the most optimal cluster using 
DBI was carried out through experiments, and the results are 
as shown in Figures 7 and 8.  

Validation through DBI is in accordance which states that 
determining the optimal number of clusters can be done by 
testing DBI validation . The number of clusters with the 
smallest DBI value can be concluded as the optimal number 
of clusters. Based on Figure 8 and Figure 9 below. To see the 
results of DBI values in detail, it can be seen in TABLE III. 
Based on the comparison using the two methods based on the 
DBI value, it shows the most optimal cluster results, namely 
using the Hierarchical method because the smaller the DBI 
value, the better the cluster results. 

 

Fig. 8. Graph of DBI Value using the K-Medoid algorithm 

 

Fig. 9. Graph of DBI Value using Hierarchical Algorithm 

TABLE III.  OPTIMIZATION OF K-VALUE USING DBI 

Number of 

Cluster 

DBI Value 

K- Medoid Hierarchiecal 

2 5,551 3,969 

3 3,480 1,415* 

4 2,823* 2,619 

Noted : *Optimal K-value 

Based on TABLE III shows that the hierarchical method 
is better than K-Medoid. This is indicated by the smallest DBI 
value at the position of the optimal number of clusters is three. 
This condition is also in accordance with the results of the 
cluster generalization plot in Figure 6, which shows that the 
hierarchical method in this case is able to detect outlier data. 
This outlier data is synchronized with the IDB results so that 
it eliminates the number of clusters from 4 to 3. The 
hierarchical clustering method shows better performance than 
K-Medoid because it is also supported by its ability to 
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visualize clustering results in the form of dendograms so that 
it is easier to interpret into knowledge [10].  

This study also proposes the results of the comparison of 
patterns in TABLE II, as a proposed factor weight. This is in 
accordance with [3][5] which states that the dominant problem 
in job satisfaction in the honorary teacher profession in 
Indonesia lies in the salary for honorary teachers. This is 
supported by [1] which states that the shortage of teachers in 
Indonesia in 2021 will reach 1,090,678 people, the number of 
non-civil servant teachers will reach 937,228 people, and 
728,461 people with honorary status. So the weight of the 
salary factor in assessing the job satisfaction of the teaching 
profession becomes very dominant (60%). This condition is 
also in accordance with the government's strategy of recruiting 
honorary teachers through the government employee program 
with a work agreement or known as PKKK. So that honorary 
teachers can get income rights in the form of salaries and 
allowances with the same amount as civil servants according 
to their level and group of positions. This strategy is expected 
to increase teacher motivation as well as improve the quality 
of education. 

C. Web Visualization Results 

The implementation of clustering to measure the 
strengthening factor of job satisfaction in the teaching 
profession is visualized in a web-based application, and one 
of the dashboard displays is shown in Figure 10. This shows 
that the data mining approach is very relevant to be used in 
education and other social research fields. The advantage of 
the data mining approach is that it is able to process large data  

and the interpretation of knowledge can be visualized 
more attractively, so this can be proposed as a 
recommendation for stakeholders in the education sector, as 
well as implemented to small and medium enterprises 
empowering [18][19]. 

 

Fig. 10. Clustering application dashboard for strengthening job satisfaction in 

the teaching profession 

IV. CONCLUSION 

The application of the K-Medoid and Hierachical 
algorithms on the implementation of clustering for 
strengthening work decisions for the teaching profession was 
made using the Python programming language and using a 
MySQL database with the KDD (Knowledge Discovery and 
Data Mining) research method. The K-Medoid and 
Hierachical algorithms produce a priority order of factors that 
affect the strengthening of job satisfaction in the teaching 
profession. The results of the priority of these factors show the 
same order of priority as in the SITOREM analysis. 

Factors or variables tested in this study using secondary 
data. The tested variables consist of 5 categories, namely 
salary, promotion, supervisory supervisor, relationship with 
co-workers and the work itself. The test was carried out using 
136 respondents and 39 questions. 

K-Medoid and Hierarchical clustering implementations 
were validated using DBI. The validation process was carried 
out through 3 experiments with modeling K=2, K=3 and K=4. 
The validation results show that the optimal cluster value is 
K=3 with a DBI value of 2.823 for the K-Medoid method and 
K=4 with a DBI value of 1.415 for the Hierarchical method. 
The first priority that needs to be improved for strengthening 
job satisfaction in the teaching profession is the salary 
variable, with a percentage of 50% through K-Medoid 
clustering and 65% through Hierarchical clustering. The 
priority variable that needs to be maintained is the relationship 
with colleagues by 10% through K-Medoid clustering and 5% 
through Hierarchical clustering. Based on the comparison 
using the two clustering algorithms, the most optimal cluster 
results are using Hierarchical clustering. This is indicated by 
the smaller DBI value, so the better the results of the cluster.  
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