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Abstract: This research aims to develop an innovative decision support system to assist students of 
SMK Ibnu Sina in selecting universities in Batam City according to their preferences. In order to make 
the right decision, prospective students must survey information about Batam City universities. With 
this information, prospective students can assess universities based on accreditation, registration fees, 
facilities, convenience, and study programs offered to choose the university that best suits their 
educational needs. The System Development Life Cycle (SDLC) method with a waterfall model is used 
as a framework to design an effective web-based information system. Data was collected through 
literature studies and interviews with counseling teachers to establish essential criteria in the college 
selection process. Based on the results of this analysis, the developed information system includes 
features such as criteria weighting using the Analytical Hierarchy Process (AHP) method, alternative 
evaluation, and college ranking. Thus, this SPK is designed to provide accurate and reliable 
recommendations, expected to increase students' confidence in making decisions regarding colleges 
that best suit their needs and goals. 
 
Keywords: Decent work and economic grouwth; Decision science; Data checking;  Sequential 
manner; Development life cycle 

 
1. Introduction 
 
In the modern era, the development of technology has brought us into an increasingly complex and 
sophisticated world (Fortuna et al., 2024; Muskhir et al., 2024; Prasetya et al., 2024). Artificial 
intelligence (AI) is one technological development garnering attention and changing how we interact 
with the world is artificial intelligence (AI) (Thurzo et al., 2023; Vrontis et al., 2022). In various 
sectors, including education, AI greatly simplifies processes, improves efficiency, and provides 
intelligent solutions. In the context of college selection in Batam, an AI-based decision support system 
can be an innovative solution to simplify the selection process for prospective students (Chen et al., 
2023; Gligorea et al., 2023; Rudolph et al., 2023). Despite the great potential of AI, its 
implementation does not always go smoothly. College selection is a complex process involving many 
factors to consider. Challenges include the complexity of data collection and analysis, system 
sustainability, and difficulty assessing many criteria relevant to college selection decisions. 
 
Many students of SMK Ibnu Sina (Vocational High School) have difficulty deciding on a college, where 
the selection process should be based on the abilities and needs of the prospective students. The number 
of universities in Batam City that offer various advantages, such as accreditation and facilities, confuse 
prospective students when choosing the best college. To make the right choice, prospective students 
must survey information on universities in Batam City. With this information, prospective students 
can assess universities based on accreditation, registration fees, facilities, convenience, and study 
programs offered to ensure which universities are most suitable for continuing their education 
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(Daultani et al., 2021). It is not uncommon for prospective students to choose a college major 
carelessly without considering their future during lectures and after graduation. This can lead to low 
academic grades and hinder graduation. 
 
The Decision Support System is designed to assist a person or organization in making decisions by 
providing relevant information, analysis, and mathematical models (Kumar, 2020). Decision support 
systems help overcome complexity and uncertainty in decision-making by providing timely support 
and information (Chaudhuri & Bose, 2020; Moallemi et al., 2020). The method used in this SPK is the 
Analytical Hierarchy Process (AHP). AHP is a method developed by Thomas Saaty in the 1980s and 

has been widely used in various fields, including educational decision-making (Ekmekcioğlu et al., 
2021; Leal, 2020). 
 
AHP is a comparison-based technique that helps decompose relevant factors and compare their 
priorities in a structured manner. AHP allows prospective students to overcome the complexity of 
college selection by decomposing important factors and performing pairwise comparisons to determine 
the relative weight of each factor (Xing et al., 2024). The AHP method has proven effective in 
addressing the complexity of multi-criteria decision-making. By using AHP, prospective students can 
consider important factors such as college reputation, study program accreditation, campus facilities, 
tuition fees, and curriculum in choosing a college that best suits their preferences (Nuseir & El Refae, 
2022; Qasim et al., 2021). 
 
Based on the explanation above, a decision support system is made to help prospective students choose 
their majors in college using the analytical hierarchy process method. This research aims to create a 
Decision Support System for college selection in Batam City using the AHP method. This research is 
expected to provide more straightforward and structured guidance for prospective students in choosing 
a college that suits their needs and preferences. With this SPK, it is expected that prospective students 
in Batam and from other regions can make more informed and satisfying decisions in determining 
universities that match their expectations and goals. 
 
2. Methods 
 
The data in this study was collected through various systematic methodological approaches. The author 
used questionnaires as the main instrument to collect data from respondents. In addition, direct 
observation was conducted to observe the situation and collect field data relevant to the design of a 
decision support system for college selection in Batam, using the Analytical Hierarchy Process (AHP) 
method (Dar et al., 2021; Wang et al., 2021). Before collecting data, the author conducted an in-
depth introduction to the research object's environment and relevant materials. Interviews were also 
conducted directly with the Counseling Guidance Teacher to obtain research and system design 
information. 
 
After the necessary data is collected, the next step is data processing. This process involves the stages 
of Data Checking, Classifying, Verifying, and Conclusion to ensure the accuracy and reliability of the 
data used in the analysis. In designing the system, the author applies the SDLC method with a waterfall 
model, which allows the system design process to be carried out in a structured and sequential manner, 
ensuring that each stage of development can be completed properly before moving on to the next stage 
(Christanto & Singgalen, 2023; Pinciroli et al., 2022). The following is a visualization of the Software 
Development Life Cycle used as a research method presented in Figure 1. 
 

https://rlsociety.org/index.php/journal/
https://creativecommons.org/licenses/by/4.0/


ISSN: 3026-4596 

Journal of Computer-based Instructional Media, Vol. 2, No. 1, pp. 42-53, 2024 

 

P
ag

e4
4 

C
op

yr
ig

ht
 ©

 A
u

th
or

s 
P

ub
li

sh
ed

 b
y 

R
es

ea
rc

he
r 

an
d 

L
ec

tu
re

r 
So

ci
et

y 

T
hi

s 
is

 a
n 

op
en

-a
cc

es
s 

ar
ti

cl
e 

un
d

er
 t

he
: 

ht
tp

s:
/

/
cr

ea
ti

ve
co

m
m

on
s.

or
g/

li
ce

ns
es

/
by

/
4.

0/
 

Figure 1. 
Software 

development life 
cycle 

 

 
 
3. Results and discussion 
 
3.1 Needs analysis  
 
This stage aims to detail all the requirements to comprehensively describe what is expected from the 
system to be developed. This analysis aims to produce innovative and effective solutions that meet user 
needs and improve operational efficiency. At the needs analysis stage, various essential elements are 
identified and analyzed to ensure that the information system to be designed can meet all the 
requirements set. Needs analysis includes collecting information from various sources, such as end 
users, direct observation, and interviews with relevant parties. The data obtained is then categorized 
and validated to ensure its accuracy. 
 
By conducting an in-depth needs analysis, the development team can clearly understand the features 
and functionality that must be present in the system. This includes mapping user needs, identifying 
existing business processes, and determining relevant technical parameters. This analysis not only 
focuses on the technical aspects but also considers the human and organizational factors involved in 
using the system. By understanding the needs in-depth, the next step is to design a system that can 
fulfill these needs optimally. This process involves drafting detailed specifications that guide the 
development of the system, ensuring that every element required is identified and appropriately 
planned. 
 
3.2 Design of dicision support system  
 
At this stage, we will explain the design of a decision support system for selecting universities in Batam 
using the web-based Analytical Hierarchy Process (AHP) method at MI Al-Muhajirin. In designing this 
system, the author uses UML (Unified Modeling Language) modeling tools, which include four 
principal diagrams: Use Case Diagram, Activity Diagram, Class Diagram, and Sequence Diagram. 
 
Figure 2 Usecase diagram contains several interconnected nodes describing a system or process. This 
flowchart has two separate sections, each starting with the node "Home." The left section includes 
nodes labeled "User," "Login," and "Profile Data," which connect to a central node titled "Final Result 
Data." This section also features an "Admin" node connected to the same central node. The right 
section of the flowchart expands from the "Home" node by adding other nodes labeled "Dashboard," 
"Criteria Data," "Alternative Data," and "Calculation Data" and connects back to the central node 
"Final Result Data". 
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Figure 2.  
Usecase diagram 

 
 
In addition, there are connections to nodes labeled "User Data" and "Profile Data." This flowchart 
probably depicts the user interface structure for the software where regular users and admins can log 
in, view profiles, and access final result data through different paths. This figure is fascinating because 
it illustrates how different types of data are interconnected in this system and shows multiple access 
points for various users. 
 
Figure 3 on the Activity Diagram contains two diagrams labeled "User Activity Diagram" and "Admin 
Activity Diagram," which describe system processes. Both diagrams use standard Unified Modeling 
Language (UML) symbols: ovals for start/end points, rectangles for processes or actions, diamonds for 
decision points, and arrows indicating flow direction. These diagrams are attractive because they 
visually represent how users and admins interact with the system, highlighting the decision-making 
process and the actions taken based on those decisions. 
 

Figure 3.  
Activity diagram 

 
 
The "User Activity Diagram" shows a flow that starts with the user entering a username and password, 
which then undergoes a validation process. If the input is invalid, the flow returns to the beginning; if 
it is valid, the process continues to data logging and ends. The "Admin Activity Diagram" starts with 
the admin accessing the main page and entering data through a data calculation step. This calculation 
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results in an activity where the system displays the main page. There are additional steps for saving, 
processing, and sending that lead to the end of this flow. 
 

Figure 4. 
Class diagram 

 
 
Figure 4 Class Diagram is a structural diagram in UML that, in detail, displays the class structure, 
including descriptions of attributes, methods, and relationships between objects. These diagrams are 
static, describing existing relationships without describing interactions between classes. Figure 5 shows 
two sequence diagrams labeled "User Activity Diagram" and "Admin Activity Diagram," which depict 
system processes. 
 

Figure 4. 
Class diagram 

 
 
The "User Activity Diagram" shows a flow that starts with the user entering a username and password, 
which then undergoes a validation process. If the input is invalid, the flow returns to the beginning; if 
it is valid, the process continues to data logging and ends. The "Admin Activity Diagram" starts with 
the admin accessing the main page and entering data through a data calculation step. This calculation 
results in an activity where the system displays the main page. There are additional steps for saving, 
processing, and sending that lead to the end of this flow. Both diagrams use standard Unified Modeling 
Language (UML) symbols: ovals for start/end points, rectangles for processes or actions, diamonds for 
decision points, and arrows indicating flow direction. 
 
3.3 Testing 
 
This test ensures the system functions according to predefined requirements and adequately meets 
users' needs. The testing process comprehensively evaluates the system's response to pre-prepared test 
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data. The first step is functionality testing, which ensures that every feature and function in the system 
works as expected. This includes verifying that the inputs are processed correctly and that the outputs 
follow predefined requirements. Next, performance testing is conducted to assess the efficiency and 
speed of the system in handling various workloads, including system response time, resource usage, 
and the capacity of the system to handle large volumes of data and the number of users accessing it 
simultaneously. 
 
To ensure stability, reliability testing was conducted under various operating conditions. The aim is to 
ensure the system continues functioning correctly, even in challenging or unusual situations. The test 
data used in testing was prepared based on realistic usage scenarios, covering a wide variety of inputs 
that the system might receive, both valid and invalid, to evaluate how the system handles each type of 
input. The test data is fed into the system, and the system's response is observed and analyzed. Each 
module is tested individually, and then the entire system is tested as a whole to ensure that all 
components function correctly and in an integrated manner. All test results are documented in detail, 
including any findings, errors, or anomalies detected, a description of the problem, steps to reproduce 
the problem, and the potential impact on the system. 
 
Once testing is complete, the data is analyzed to identify error patterns or areas that require 
improvement. Based on this analysis, improvements are made to the problematic parts of the system, 
and this cycle of testing and improvement is repeated until the system meets all established quality 
requirements. Testing also includes validation from end users to ensure that the developed system 
matches their needs and expectations. Users are asked to test the system under actual conditions and 
provide feedback regarding its functionality, ease of use, and reliability. Feedback from users is 
collected through questionnaires, interviews, or group discussions to identify areas that need 
improvement and ensure that the system truly meets the users' needs. Based on this feedback, 
enhancements are made to the system, which may include adjustments to the user interface, increased 
functionality, or performance improvements. The goal is ensuring the system works efficiently and 
satisfies all users. 
 
3.4 Integration 
 
The Analytical Hierarchy Process (AHP) method is an appropriate solution to accelerate and simplify 
the process of selecting universities in Batam by considering factors such as accreditation, cost, class 
schedule, and facilities. The decision support system will be developed using the AHP weight 
calculation method, starting with forming a hierarchical structure of three primary levels. The first 
level is the goal, which reflects the decision's main objective, namely the selection of the best college. 
The second level is criteria, which compiles the main criteria on which the evaluation is based, such as 
accreditation, cost, class schedule, and facilities. The third level is the subcriteria, which compiles more 
specific subcriteria for each main criterion, providing more detail for the evaluation. 
 
The process of comparing data between criteria involves analyzing and evaluating data sets based on a 
variety of different criteria. This step aims to identify patterns, differences, or relationships between 
criteria to make more informative decisions based on robust data. This comparison uses a rating scale 
to assess the importance of one criterion against another, which is then used to calculate the relative 
weight of each criterion. 
 
The AHP method compares each element in the hierarchy as a pairwise comparison matrix. The values 
obtained from this comparison are then processed to produce priority weights that help make the final 
decision. This process allows for in-depth and objective analysis, making more accurate and 
accountable decisions. 
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Figure 6.  
Software 

Development Life 
Cycle 

 

 
 
Calculating the priority vector for criteria starts with determining the comparison scale. The 
comparison scale can be made by referring to Table 1, a pairwise comparison rating scale. 
 

Table 2.  
Criteria comparison 

scale 
 

Criteria 
C1 (Study 
Program) 

C2 
(Cost) 

C3 
(Location) 

C4 
(Facilities) 

C5 (Course 
Schedule) 

C1 9 3 3 3 3 

C2 3/9 = 0.33 3/3 = 1 3/3 = 1 3/3 = 1 3/3 = 1 

C3 3/9 = 0.33 3/3 = 1 3/3 = 1 3/3 = 1 3/3 = 1 

C4 3/9 = 0.33 3/3 = 1 3/3 = 1 3/3 = 1 3/3 = 1 

C5 3/9 = 0.33 3/3 = 1 3/3 = 1 3/3 = 1 3/3 = 1 
 

 
After compiling the hierarchy, the next step is to establish the priority of the elements by determining 
pairwise comparisons based on the relative importance between elements in the form of a matrix 
according to the pair comparison rating scale. This is done in the form of a matrix corresponding to 
the pairwise comparison rating scale, which is then used to calculate the priority vector and determine 
the relative weight of each criterion. 
 

Figure 7. Pairwise 
comparison matrix 

 

 
 
The number 1 in column C1 indicates that Prodi has the same level of importance as Prodi itself, while 
the number 3 in column C2 row C1 indicates that element C2 (Cost) is slightly more critical than 
element C1 (Prodi). The number 0.33 in column C1 row C2 results from the calculation of 1/value 
in the column concerned. A similar process is applied to the other numbers. 
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Table 2.  
Calculating 

normalization for 
the criteria matrix 

Criteria Value Priority Eigen Value 

C1 1/2.332 = 0.428 2.039/5 = 0.407 0.407*2.332 = 1 

3/7 = 0.428 

3/10 = 0.3 

3/8.5 = 0.352 

3/5.6 = 0.529 

C2 0.33/2.332 = 0.142 0.679/5 = 0.135 0.135*7 = 1 

1/7 = 0.142 

1/10 = 0.1 

1/8.5 = 0.117 

1/5.6 = 0.176 

C3 0.33/2.332 = 0.142 0.503/5 = 0.1 0.1*10 = 1 

1/7 = 0.142 

1/10 = 0.1 

0.5/8.5 = 0.058 

0.33/5.6 = 0.058 

C4 0.33/2.332 = 0.142 0.662/5 = 0.132 0.132*8.5 = 1 

1/7 = 0.142 

2/10 = 0.2 

1/8.5 = 0.117 

0.33/5.6 = 0.058 

C5 0.33/2.332 = 0.142 1.115/5 = 0.223 0.223*5.6 = 1 

3/7 = 0.428 

3/10 = 0.3 

3/8.5 = 0.352 

1/5.6 = 0.176 
 

 
The next step is normalization. The normalization calculation process is carried out by dividing the 
value of each matrix element by the total value in the matrix column that was calculated previously. 
 

Figure 8. 
Normalisation 

matrix and priority 
score 

 
 
Consistency Measure is an important method used to check the consistency of judgments given by 
decision-makers. It ensures that pairwise comparisons between elements in the matrix do not 
contradict each other. 
 

Figure 9. 
Consistency 

measure 

 
 
From the results of the Consistency Ratio for criteria, it can be concluded that the CR value is less than 
0.1 or below 10%, so the priority vector value for criteria can be concluded to be consistent. 
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Figure 10. 
Consistency ratio 

calculation 

 
 
3.5 Implementation 
 
Interface implementation involves explaining the function of each application display that has been 
developed. The following is a further description of the form and function of each interface 
implementation. 
 

Figure 11.  
Login page 

 
(a) 

 

 
(b) 

 

 
(c) 
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4. Conclusion 
 
This research aims to develop an Analytical Hierarchy Process (AHP)-based Decision Support System 
to assist prospective students in selecting universities in Batam City. The AHP method is used to 
overcome complexity and multi-criteria in decision-making. Based on data collection through 
questionnaires, direct observation, and interviews with Counseling Guidance Teachers, this research 
designs a structured system using a waterfall-based Software Development Life Cycle (SDLC) model. 
The results show that the developed system can provide clear and structured guidance for prospective 
students in determining colleges that suit their needs and preferences. System testing shows that the 
system can function as expected with reasonable consistency in comparing criteria. Thus, 
implementing this decision support system is expected to help prospective students make a more 
informed and planned decision when choosing a college and contribute to improving the efficiency of 
the college selection process in the future. 
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