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1. Introduction 

Scholarships are gifts in the form of financial assistance given to individuals, students or 

students who are used for the continuity of the education being pursued. Scholarships are 

defined as a form of appreciation given to individuals in order to continue their education 

to a higher level. The award can be in the form of certain access to an institution or an award 

in the form of financial assistance. Basically, a scholarship is income for the recipient [1], [2], 

[3]. The Indonesia Smart Program (PIP) is one example of the implementation of a policy by 

the Indonesian government to care for children in Indonesia to meet the educational needs 
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Decision support system is a computer-based system in solving 

management problems so as to produce the best alternative in making 

a decision. SMKN 1 Borong is a vocational high school located on 

Jl.Kihajar Dewantara, Satar Peot Village, Borong District, East 

Manggarai Regency, East Nusa Tenggara. The school was officially 

established on August 16, 2007 and currently has a total of 800 

students. Based on the interview with Mr. Agustinus Galvan Dalory 

as the principal of SMK Negeri 1 Borong. SMK Negeri 1 Borong is 

one of the schools that receives the Indonesia Smart Program (PIP) 

scholarship assistance from the government. The school that handles 

this scholarship has difficulty selecting the names of scholarship 

recipients due to the large number of students. In addition, the 

selection of candidates for PIP scholarships at SMKN 1 Borong in 

assessing each criterion has not used a decision method. This can lead 

to errors in awarding the scholarship, resulting in inappropriate 

distribution of scholarships. To overcome these problems, a Decision 

Support System (SPK) is needed. One of the SPK methods that can be 

used is the Technique For Orders Preference By Similarity To Ideal 

Solution (TOPSIS) method. This method is used to select the best 

scholarship recipient from several prospective recipients who have 

their own advantages and disadvantages. The results of the decision 

support system are able to help the data management process and 

facilitate decision making.  
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of school-age children who are considered economically disadvantaged [4]. This program 

provides cash assistance for education costs called the Smart Indonesia Card (KIP). This is 

evidence of the government's policy to realize the right of every citizen to obtain education 

services and improve the quality of life of the Indonesian people, as stipulated in the 1945 

Constitution [5].  

SMKN 1 Borong is a vocational high school located on Jl.Kihajar Dewantara, Satar Peot 

Village, Borong District, East Manggarai Regency, East Nusa Tenggara. The school was 

officially established on August 16, 2007 and currently has a total of 800 students divided 

into three educational levels, namely classes X, XI, and XII. As an educational institution. 

SMK Negeri 1 Borong not only focuses on developing students' vocational competencies, 

but also seeks to support those in need of financial assistance through scholarship programs. 

One of the scholarship programs that students receive is the Indonesia Smart Program (PIP), 

which is intended to help students from underprivileged families to continue their 

education. In 2022, SMKN 1 Borong had only 200 students who received the Indonesia Pintar 

Program (PIP) scholarship. The scholarship recipients consisted of 13 grade X students, 25 

grade XI students, and 162 grade XII students. The number of scholarship recipients was 

relatively small because the number of students at SMKN 1 Borong that year was very small. 

The number of students receiving PIP scholarships increased to 206 in 2023, with 84 students 

from class X, 54 students from class XI, and 68 students from class XII. This increase shows 

that greater attention has been given to students' needs for academic support, especially for 

students who come from economically disadvantaged backgrounds.  

The school that handles this scholarship had difficulty selecting the names of the 

recipients due to the large number of students. This selection process requires accuracy and 

a lot of time because student data is calculated one by one. In addition, the selection of 

candidates for PIP scholarships at SMKN 1 Borong in assessing each criterion has not used 

a decision method. This can lead to errors in awarding the scholarship, resulting in 

inappropriate scholarship distribution.  

To overcome these problems, it is necessary to have a Decision Support System (SPK) that 

can assist in making decisions in awarding PIP scholarships. One of the SPK methods that 

can be used is the Technique For Orders Preference By Similarity To Ideal Solution (TOPSIS) 

method [6], [7]. This method is used to select the best scholarship recipient from several 

prospective recipients who have their own advantages and disadvantages.  The TOPSIS 

method is one of the multicriteria decision-making methods first introduced by Yoon and 

Hwang in 1981 [8], [9], [10], [11]. This method is one of the methods that is widely used to 

solve practical decision making.  TOPSIS has a concept where the selected alternative is the 

best alternative that has the shortest distance from the positive ideal solution and the farthest 

distance from the negative ideal solution. 

2. Research Methods 

This part of the research was conducted using the TOPSIS method to create a decision 

support system for PIP scholarship recipients at SMKN 1 Borong. The TOPSIS procedure 

in general consists of stages and formulas which will be explained as below [12],[13-19]:  
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1. Normalization 

For criteria that are benefits 

𝒓𝒊𝒋 =
𝒙𝒊𝒋

max(𝒙𝒊𝒋)
                                                                                          (1) 

For criteria that are cost 

        𝒓𝒊𝒋 =
𝒙𝒊𝒋

min(𝒙𝒊𝒋)
                                                                                           (2) 

Explanation of formula: 

a. 𝑟𝑖𝑗 :This value is in the range of 0 to 1. Where 0 means the performance of the 

registrar on that criterion is the lowest, while 1 means the performance of the 

registrar on that criterion is the highest. 

b. 𝑥𝑖𝑗 : The original value (raw score) obtained by the applicant𝑖 on the criteria . 

c. max(𝑥𝑖𝑗) : The maximum score of all applicants on the criterion . 

d. min(𝑥𝑖𝑗) : The minimum score of all applicants in the criteria . 

e. 𝑖 : Index that represents the applicant (alternative). 

2. Normalization Result 

i𝑣𝑖𝑗 = 𝑟𝑖𝑗 ⋅ 𝑤𝑗                                                                                                               (3) 

Explanation of Formulation: 

a. 𝑣𝑖𝑗 : Weighted normalized value for applicant𝑖 on criteria . 

b. 𝑟𝑖𝑗 : Normalized value for𝑖 registrar on𝑗 criteria, obtained from the previous 

normalization. 

c. 𝑤𝑗 : The weight for criterion𝑗 , reflects the level of importance of the criterion. 

3. Positive Ideal Distance Calculation 

𝐷𝑖
+ = √∑ (𝑣𝑖𝑗 − 𝑣𝑗

+)
2𝑚

𝑗=1                                             (4) 

Explanation of Formulation: 

a. 𝐷𝑖
+ : Positive ideal distance for alternative𝑖 (registrar𝑖 ). 

b. 𝑣𝑖𝑗 : Weighted normalization value for𝑖 applicants on𝑗 criteria (normalization 

results that have been multiplied by weights). 

c. 𝑣𝑗
+ : Positive ideal solution for criteria𝑗 (maximum value of all applicants on 

criteria𝑗 ). 

d. 𝑚 : Number of criteria. 

4. Calculation of Negative Ideal Distance 

                                𝐷𝑖
− = √∑ (𝑣𝑖𝑗 − 𝑣𝑗

−)
2𝑚

𝑗=1                                                                                                          (5) 

Explanation of Formulation: 

a. 𝐷𝑖
− : Negative ideal distance for alternative𝑖 (𝑖 registrar). 

b. 𝑣𝑖𝑗 : Weighted normalization value for𝑖 applicants on𝑗 criteria (normalization 

results that have been multiplied by weights). 
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c. 𝑣𝑗
− : Negative ideal solution for criteria𝑗 (minimum value of all applicants on 

criteria𝑗 ). 

d. 𝑚 : Number of criteria. 

5. Final Assessment 

 𝐶𝑖 =
𝐷𝑖

−

𝐷𝑖
++𝐷𝑖

−                                                                                                                            (6) 

Explanation of Formulation: 

a. 𝐶𝑖 : Preference score for the alternatives (applicants). 

b. 𝐷𝑖
− : Distance of the𝑖 applicant from the negative ideal solution. 

c. 𝐷𝑖
+ : Distance of the𝑖 registrar from the positive ideal solution. 

3. Results and Discussion  

3.1 System Implementation 

The implementation of the system will be limited in accordance with the provisions 

discussed in the previous chapters, which include information and at this stage of the 

discussion will be explained about the appearance of each user interface page. 

3.2 Registration Data Page 

The Registrar Data page displays all data on prospective selection participants that 

have been inputted into the system. This table makes it easy for the admin to monitor and 

verify the information of each participant thoroughly.  

 

Figure 1. Registration Data Page 

3.3 Criteria Data Page 

The Criteria Data page can be accessed by prospective applicants and registrants 

without the need to log in first. This page presents information about all criteria used in the 

selection process.  
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Figure 2. Criteria Data Page 

3.4 Final Result Data Page 

The Final Result Data page displays the output of the TOPSIS method calculation. This 

table contains columns Rank, Name, D⁺ (Positive), D- (Negative), and Preference Value 

which are used to determine the priority order of participants based on the highest value.  

 
Figure 3. Final Result Data Page 

 

3.5 Blackbox Testing 

Black Box Testing is a software testing method used to evaluate the functionality of 

a system without having any knowledge of the internal code structure or implementation 

logic [20-22]. This type of testing focuses solely on the inputs and expected outputs to 

determine whether the system behaves as intended based on its functional specifications. 

The internal workings of the system are not considered during the testing process. In this 

research, system testing was carried out to determine whether the designed system 

functions properly. The testing was conducted using the Black Box Testing method, which 

focuses on verifying the functions provided in the system, such as data input, decision-

making processes, and output display, without examining the internal code or program 

structure. 

 

3.5.1 Login Page Testing Scenario 

In table 1 is a login function where the test results are in accordance with what the 

tester expects. 

Table 1. Login Page Testing Scenario 

Page Test Scenario Expected Result 
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Login Admin Enter username and password then 

click the login button to enter the system. 

Successfully enter the system. The 

system will display the dashboard 

and display pages that can only be 

accessed by the admin. 

Admin enters a username and password 

that does not match 

Unable to log in as admin 

 

3.5.2 Dashboard Page Testing Scenario 

In table 2 is a test phase on the dashboard page when the user has entered the 

dashboard page. Where the test results are in accordance with the expected pa. 

Table 2. Dashboard page test scenario 

Page Test Scenario Expected Results 

Dashboard User enters the dashboard 

page 

Users can see some students 

who get scholarships, and 

some who don't get 

scholarships. 

 

3.5.3 Registration Page Testing Scenario 

In table 3 is a test phase on the registration page, when the user tries to register 

himself on the registration page, where the test results are in accordance with what is 

expected. 

Table 3. Registration page test scenario 

Page Test Scenario Expected Results 

registration user enters the registration page 

and enters all the data requested 

by the system 

registrant data is successfully added to 

the database and can be seen on the 

registrant data page. 

 

3.5.4 Registration Data Page Testing Scenario 

In table 4 is a test phase on the registrant data page, after the user registers himself 

on the registration page, it is expected that the data can be seen on the registrant data page, 

where the test results are in accordance with what is expected. 

. Table 4. Registrant data page test scenario 

Page Test scenario Expected Result 

Registrant Data User enters the registrant data 

page 

Users can see all data on 

students who register 

themselves 

 

3.5.5 Criteria Page Scenario 
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In table 5 is a test phase on the criteria page, after the user enters the criteria page, it 

is expected that the user can see all the criteria data needed to register. Where the test results 

are in accordance with what is expected. 

Table 5. Criteria page test scenario 

Page Test Scenario Expected Result 

criteria user enters the criteria page user can see all criteria data needed 

for registration 

4. Conclusion  

Based on the results of the research and system testing that have been carried out, several 

conclusions can be drawn. The process of designing and developing the system began with 

interviews, observations, and data collection, followed by data analysis and 

implementation. The decision support system for selecting recipients of the Smart 

Indonesia Program (PIP) scholarships at SMKN 1 Borong was developed using the TOPSIS 

method, which was applied based on the creation of an event list tailored to user 

requirements. This system was designed to assist the school in managing PIP scholarship 

recipient data more effectively and efficiently. By utilizing computerized data processing, 

including the input and upload of student data, the system facilitates the selection process 

and helps the school in determining eligible PIP scholarship recipients more easily. 
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