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 One of the variables that determines the quality of education in higher 
education is the amount of fixed tuition fees that must be paid by 
students to the academic community, which must be in sync with their 
parents' income. Although the quality of education can be measured 
from the consistency of supervision, compliance of teachers and 
students with the System Operating Procedure (SOP), and the 
availability of complete teaching and learning infrastructure. In private 
universities, to determine fixed tuition fees, one method that can be used 
is to find patterns or information on fixed tuition fees at other private 
universities in the same area (region) by drawing from a large database, 
which is data mining. It is very important for a private university to know 
the patterns of prospective students from the data in the database 
owned by a campus. This technique is the K-Means Clustering 
Algorithm. The results of the discussion will describe the amount of 
affordable tuition fees that will be provided with a list with variations 
based on the study program chosen by prospective students, where 
each department is distinguished by the completeness of administration 
and infrastructure in the study program. 
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INTRODUCTION 

Fixed Tuition Fee (PTF) or Single Tuition Fee (STF) based on the Regulation of the Minister of 
Education and Culture of the Republic of Indonesia Number 39 of 2017 [1], the Single Tuition 
Fee (PTF) is a fee borne by each student based on their economic ability. The single tuition 
fee is determined based on the economic ability group of the community. This single tuition 
fee is determined based on the single tuition fee minus the costs borne by the government. 
"Single Tuition Fee, hereinafter abbreviated as PTF, is the total operational costs directly 
related to the student learning process per semester in a study program at a state university." 
With the implementation of this STF, state universities are not allowed to collect initial fees 
or other levies from new students who have been accepted at the university, but this is 
different from private universities. The Dynamicsome algorithm and dynamic programming 
build association rules, which are modifications of the apriori algorithm that searches for 
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frequent itemsets from transaction data. Frequent itemsets are pairs of items found in 
transaction data. Because the data sources that will be used are usually electronic data, if 
applied to manual data (in paper form), it will take a long time to achieve the desired pattern 
from the results of the dynamic programming algorithm [2]. 
Objectives And Benefits 

The objectives of the study of determining the amount of Fixed Tuition Fee (PTF) for 
prospective new students at Budidarma University Medan are as follows: 1. Stakeholders are 
helped to recognize the quality of alumni produced. 2. Prospective new students are helped 
to choose study programs according to market needs. 3. Helping prospective new students 
determine their choice of study programs based on the PTF offerings from each existing 
department with the financial capabilities of prospective students or parents, at least based 
on the Provincial Minimum Wage (PMW). 4. Obtaining more accurate results of affordable 
tuition fees according to the financial capabilities of the community in the North Sumatra 
region 5. Can be used as evaluation material for new student tuition fees in the following 
academic year without significant differences from year to year. 6. As a reference for 
determining salary adjustments for teaching staff and the provision of adequate infrastructure 
from year to year. 

The urgency of this research is 1. Following up on the description of the problem in the 
background so that the use of the K-Means Clustering algorithm can be realized for each 
determination of Fixed Tuition Fees (FTF) according to the capabilities of the local community. 
2. The application of the method can consider the availability of data or tuition fee databases. 
3. Frequency pattern analysis to determine the support value and frequency of item sets and 
form association rules to determine the confidence value of the explored database by 
combining K-Means Clustering. 
Literature Review 
Data Mining 

Data mining is an activity related to large-scale data mining stored in various storage 
media. Data mining is often also referred to by other terms, such as "exploring" or 
"digging/mining data." This term is used to decrypt knowledge about database access. Mining 
data from several storage media can use statistics, mathematics, artificial intelligence, and so 
on by recognizing and extracting important information according to user criteria. 
Dynamicsome 

This algorithm is a derivative of the Apriori Algorithm by searching for the frequency of 
itemsets based on pairs of items obtained from the mining results. On the other hand, to 
analyze the relationship between different items in a large set of items, this aims to see the 
relationship and relationship between these items. The stages of the Dynamicsome algorithm 
include Step 1: Calculate the itemset from support (transactions from all items). After 2-
itemsets are obtained from 1-itemset, whether it was previously minimum support, if it has 
met the minimum support, 1-itemset will be a high-frequency pattern. Step 2: To get 2-
itemsets, a combination of the previous k-itemsets must be carried out; the itemset that meets 
the minimum support will be selected as the high-frequency pattern of the candidate. Step 3: 
Determining the value of the k-itemset from the support that has met the minimum support 
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of the k-itemset. Step 4: The next iteration process until there are no more k-itemsets that 
meet the minimum support. [2] 
Dynamic programming 

Dynamic programming is a problem-solving technique that extracts or describes 
solutions with a number of stages so that what is obtained is several decisions that are 
interconnected, where the decision maximizes its full potential [3]. Dynamic programs are 
usually carried out because of the use of tables to calculate solutions. Dynamic programs have 
three characteristics, including 1. There are a number of finite data choices that can be 
selected. 2. Solutions at each stage are interrelated. 3. Optimization conditions are available. 
K-means clustering 

K-Means Clustering is a process that groups (clusters) by dividing data into several 
groups. Mac Queen, in his article in 1967, found the K-Means algorithm, where data in one 
group has the same characteristics as the others but is different from the data in other groups. 
Steps of the K-Means Clustering algorithm [4] :  
1. Selecting k data randomly as the central cluster 2. Calculating the distance between data 

and the central cluster using Euclidean distance. The distance of all data to each central 
cluster point is the Euclidean formula, formulated as follows: 

22
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cluster center j, Xki Is the ith data in the toth data attribute  k, Xkj Is the central point to j on 
the kth attribute 

2. Data is placed in the nearest cluster, calculated from the center of the cluster  
3. The new cluster center is then determined when all data has been assigned to the nearest 

cluster.  
4. The formula for calculating the new cluster center point is : 
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centroid in cluster, Xi is i-th object, n is the number of objects/ number of objects that are 
members of the cluster.  

5. Determine the cluster center and place the data in the cluster repeatedly until the centroid 
value no longer changes. 
 

RESEARCH METHODS 
Basis for determining fixed tuition fees 
In determining the Fixed Tuition Fee (FTF) at Budidarma University Medan, a portion of the 
FTF that will be charged to each prospective new student in each department/study program 
for diploma programs and undergraduate programs is taken into consideration based on their 
economic ability or the economic ability of the local (regional) community. 
Application of k-means clustering 
Determination of FTF at Budidarma University Medan is very suitable and relevant to using 
K-Means Clustering, including in the division or separation of objects into k separate areas. 
With the use of K-Means, each object must enter a certain group, but if a stage has entered 
one group, then it shifts to the next stage, and the object will move to another group. Grouping 
data using the k-means clustering algorithm is done with the steps of the tree diagram model 
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as in the following diagram : The K-Means Clustering algorithm for its search is 1. Set the 
number of clusters. 2. Determine the central cluster (centroid). 3. Calculate the distance of the 
data object to the centroid. 4. Process the data group based on the minimum distance to the 
centroid. 5. If an object moves to another group or is not the same 6. Then determine step 2 
again. 7. The rest of the process is complete. 
 

DISCUSSION AND RESULTS 
Registration form prototype 
Every prospective new student when registering is required to fill out a form that has been 
provided in advance by the University of Budidarma Medan, and then each data item filled in 
the form must provide physical evidence that will be documented by the administration. The 
administration will receive the registration fee and installments that have been determined by 
the campus management, and the administration will provide proof of payment to the 
applicant. 
Data transformation based on parental income provisions 
In processing data using the KMeans Clustering algorithm, the data of prospective new 
students to be processed is first carried out through a data transformation process. 
References in FTF mapping must be considered at Budidarma University Medan. 
Transformation describes the value of the new FTF in the form of scoring according to the 
level of socio-economic conditions of parents obtained in previous years. The higher the level 
of welfare or socio-economic conditions of parents, the higher the score given. Scoring used 
as a reference for processing this research data is 
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After all the data is clustered further with all the transformation tables above, the 
following sample of prospective new student applicants at Budidarma University is obtained: 

Table 11. Overall Data Transformation 
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Determining Initial Cluster Centers of Iteration 1 
Determining the initial cluster center is done by selecting the data that will be used as 

the initial centroid, where the FTF magnitude group in the form of a table contains 5 groups, 
so that the cluster central point (centroid) is selected as many as 5 types of prospective new 
students as a result of the transformation in Table 12, namely C0, C1,C2, C3, C4 with the 
distribution of member attributes is  X1, X2, X3,X4,X5,X6,X7,X8,X9,X10,X11,X12 as seen in 
the following table : 

Table 12. Preliminary Central Data 
 
 
 
 
 

From table 12, the initial cluster central data C0 taken from student data with Id_Student 
11 that is C1 from Id_student 8, C1 from Id_student 6, C3 from Id_student 16 and C4 from 
Id_student 17 
Calculating the Distance of Data to the Centroid in Iteration-1 

With the central cluster, calculate the distance of each data point to the central cluster 
(centroid) using the Euclidean Distance formula, starting from the distance of prospective 
student data 1 to the distance of prospective student data 30. 
Calculating the distance of student data 1: 

 
From the distance calculation above, student 1 is the closest to DC1, so student 1 is 

included in cluster C1. Calculate the distance of student 2's data to the 30th student's data in 
the same way so that the data in table 13 is obtained and the calculation of determining the 
distance of the closest result group with the minimum value of prospective student 1 
previously where the minimum distance is at DC1, then prospective student 1 enters group 
C1. And so on until the 30th student so that the following results are obtained : 
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 Table 13. Distance Calculationfor All Data                                     Table 14. Data Allocation to Centroids 
        

                
From the grouping results in Table 4.15, the data grouping in iteration 1 is 

 
Table 15. Data Grouping Results 
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Calculating The New Cluster Central to Iteration 2 
Calculate new cluster centers for iteration-2. Calculate new cluster centers C0 

   

 
 
And so on up to X12 in the same way as above, then. 

Table 16. New Cluster Central Results 

 

Calculating the Distance of New Cluster Central Data to Iteration 2 
Calculating the distance of each prospective student's data to each central cluster 

(centroid), starting from the distance of student data 1 to the distance of student data 30. 
Calculation of the distance of prospective student data 1 
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Calculating the Distance of New Cluster Central Data to Iteration 3 
The closest distance to the minimum value of prospective student 1 is obtained before 

the distance calculation (DC0, DC1, DC2, DC3, DC4), where the minimum distance is at DC1; 
then student 1 enters group C1. Thus, the next process is up to 30 prospective students. After 
grouping all data, the results are in table 4.19. Then compare the results of the iteration-2 
grouping. From the comparison of the iteration-2 grouping with iteration-1, the group and 
members of the cluster group C0, C1, C2, C3, and C4, the results are the same. Thus the K-
Means Clustering algorithm process is stopped at iteration 2 because there are no more 
changes/transfers of object group members between iteration 2 and iteration 1. 

Table 17. Data Distance Calculation  Results                          Table 18. Data Distance Grouping Results 

           
 
Evaluation Of Calculation Results 

Based on the stages of the K-Means Clustering process that have been carried out, it is 
known that there are 5 groups of FTF amounts for prospective new students consisting of  

1. Cluster C0 is in the FTF category V cluster, where the cost value is 4,000,000.00, 
namely students 3, 11, and 3,11,18 total 3 people.  
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2. Cluster C1 is in the FTF category VI cluster, where the cost value is 3,000,000.00, 
namely students 1, 2, and 1,2,8 total 3 people.  

3. Cluster C2 is in the FTF category III cluster, where the cost value is 2,000,000.00, 
namely students 4, 5, 6, 7, and 9, for a total of 5 people.  

4. Cluster C3 is in the FTF category II cluster, where the cost value is 1,000,000.00, namely 
students 14, 16, 22, 24, 25, 26, 27, 28, 29, and 30, for a total of 10 people.  

5. Cluster C4 is in the FTF category I cluster, where the cost value is 500,000.00, namely 
students 10, 12, 13, 15, 17, 19, 20, 21, and 23, for a total of 9 people.  
Based on the application of the K-Means Clustering algorithm, it is able to group the 

FTF value of prospective new students at Budidarma University Medan into 5 groups based 
on the level of socio-economic conditions of parents; thus, it can be used as a supporting 
model in decision-making regarding the provisions of the FTF value of prospective new 
students. 
 

CONCLUSSIONS 
Based on the overall results of the discussion above, the conclusions are as follows: Based on 
the perspective of a decision support system where a number of criteria for consideration in 
determining FTF each year always adjust the regeneration of human resources, the facilities 
needed are adjusted into 5 groups based on the level of socio-economic conditions of the 
parents. Based on the calculation results with K-Means Clustering in the discussion, it is 
adjusted into 5 groups based on the level of socio-economic conditions of the parents. 
 

RECOMMENDATIONS 
Based on the analysis during the research phase, several suggestions are needed for the 
development of this research in the future, including: Public feedback is needed regarding the 
amount of FTF through questionnaires or face-to-face meetings with parents so that both 
parties accept each other. The calculation process using K-Means Clustering seems to need 
to consider the behavior of prospective students, which allows for certain funding projections 
in the form of social assistance from various parties. 
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