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Abstract

Every year, high school graduates show a strong desire to pursue higher education. However, many of them
experience limitations in choosing a Department or study program, creating the "Wrong Department”
phenomenon and facing a serious dilemma. The selection of a Department in the Faculty of Science and
Technology is considered a crucial stage in the academic journey. Errors in decision-making not only affect
students' career development, but also have implications for their contribution to the progress of society and
the world. In this case, a systematic and measurable approach is needed to provide assistance to prospective
students in making the right decision in choosing a Department. Decision Support System (DSS) becomes a
crucial instrument in overcoming the complexity of the decision-making process. One method that is often
applied in DSS is the Analytic Hierarchy Process (AHP). AHP helps to explicitize key factors through the
formation of a hierarchy of relevant criteria, but in situations of uncertainty, Fuzzy Logic is integrated. Fuzzy
Logic allows handling data uncertainty by modeling it as a membership variable in a set. The results of this
study show that the most influential criteria in choosing a Department are interest and talent.
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1. INTRODUCTION

Every year, high school graduates face significant challenges in determining the choice of Department
they will pursue at the university level. This decision is crucial, as it will influence their academic and
professional careers in the future. However, many of them are still not mature enough in this decision-making
process [1][2]. often leading to regrets later, commonly referred to as "wrong Department”[2]. This includes
the selection of Departments in the Faculty of Science and Technology, which is a critical step in a student's
academic journey [3]. ]. If a mistake is made in this decision, it will not only affect the student's career
development but also their contribution to societal and global progress [4][5][6]. Therefore, a systematic and
measurable approach is needed to assist prospective students in choosing a Department that aligns with their
interests, talents, and career prospects [3].

Decision Support Systems (DSS) are important tools in complex decision-making processes. This study
aims to develop a DSS that can assist prospective students in selecting a Department in the Faculty of Science
and Technology, and one of the approaches frequently used in DSS is the Analytic Hierarchy Process (AHP)
method [7][8][9]. AHP is chosen as the decision-making model in this study due to its several advantages that
are relevant to the problem of Department selection. AHP enables the breakdown of complex problems by
structuring decisions into a hierarchy of factors influencing the decision, allowing for a structured assessment
of these criteria and providing accurate recommendations based on relevant criteria using a combination of
AHP and Fuzzy Logic[10]. ]. However, in some situations, the factors being evaluated do not always have
definite or quantifiable values [11][12]. This is where Fuzzy Logic comes into play [13]. Fuzzy Logic allows
us to address uncertainty in data or information by modeling it as a variable that is not only true or false but
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also has a degree of membership in a set [14][10]. The combination of AHP and Fuzzy Logic has great potential
to solve decision-making challenges in situations that are not always certain, thus the primary goal of this
research is to provide a solution that can reduce the risk of making the wrong Department choice, thereby
increasing the academic and professional success of prospective students. The success of this research will be
measured based on the accuracy and user satisfaction with the recommendations provided by the system
[15][16].

Previous research demonstrates various applications of the Analytic Hierarchy Process (AHP) method
in decision-making across different fields. B. Laia and B. Sinaga (2021) utilized AHP to develop a Decision
Support System (DSS) for employee performance evaluation, helping companies make more structured
decisions based on performance priorities [12]. Y. Istianto and B. Sugiantoro (2018) applied Fuzzy AHP in
selecting beach tourism destinations in GunungKidul, organizing a hierarchy of determining factors to provide
recommendations aligned with tourist preferences [13]. R. Hruska, M. Kmetik, and J. Chochola¢ (2021)
implemented AHP to select the best transport mode in motor fuel logistics distribution, focusing on criteria
like cost, time, and environmental impact [14]. L. Randazzo et al. (2018) employed AHP in a GIS environment
to determine the optimal landfill site for solid waste in Sicily, Italy, considering geographic, environmental,
and social factors[15].

In this introduction, we will further explain the importance of Department selection in the Faculty of
Science and Technology and the key role of the AHP method in assisting this decision-making process [14].
We will also detail the objectives of implementing the AHP method in this decision support system, as well as
the benefits expected to be gained by prospective students, faculty, and the educational institution as a
whole[12][17][18].

2. MATERIAL AND METHOD

In this research, the initial stage carried out was data collection through observation, literature study,
and questionnaire distribution. After the data is collected, criteria are determined in accordance with the
research objectives. After the criteria are determined, the next stage is to conduct pairwise comparisons
followed by the calculation of eigenvalues using the Analytic Hierarchy Process (AHP) method, then followed
by an analysis of the results obtained. The flow of this research can be seen in figure 1.

Data collection stage

Observation Literature study Questionnaire

Determination of criteria

Eigen AHP
Analysis of Results

FINISH

Figure 1. Research Methodology

2.1. Decision Support System (DSS)

Decision Support System is an interactive information system that presents information, performs data
modeling, and allows data manipulation [19][20]. This system is used to support the decision-making process
in various contexts, including situations that have a partial structure and situations that do not have a clear
structure, where there is no certainty about the best way to make decisions [10][21].

Decision Support Systems (DSS) are generally designed with the purpose of supporting the search for
solutions to specific problems or evaluating opportunities. DSS applications, which are a type of such DSS[22],
are used in the decision-making process[14][23]. DSS applications utilize data, provide intuitive user
interfaces, and enable the incorporation of thoughts from decision makers[23].
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2.2.  Analytical Hierarchy Process (AHP)

According to Pamuji and friends. AHP (Analytic Hierarchy Process) is a decision support model
developed by Thomas L. Saaty. This model is used to describe problems involving many factors or criteria into
a hierarchical structure [24]. According to Thomas L. Saaty (1993), a hierarchy is a representation of a complex
problem, with the initial level being a goal [7], followed by levels of factors, criteria, sub-criteria, and so on
until reaching alternatives at the lowest level. The following are the steps in the AHP method[25][26]:

1. Create a Hierarchy of problems
2. Determine the Weight
3. Choosing Priority
4. Determining the Logical Consistency Value
5. Calculating Consistency Index (Cl)
(Amax—n)
Cl = D) (1)

6. Calculating the Consistency Ratio (CR)

CI
CR= — (2)
2.3. Data collection model of research population and sample
1. Observation
Collecting information through direct observation of student data related to the object of research, by
recording observations [27].

2. Literature study
Reading and studying various documents such as literature, journals, books, and other sources relevant
to the research topic to obtain theories, concepts, or generalizations that can become the theoretical basis
and framework of thought. The goal is to find a suitable methodology and compare theory with field
reality.

3. Questionnaire
Collecting information using a questionnaire given to prospective students of the Faculty of Science
and Technology at UIN Suska Riau. In this study, 10 respondents will be taken as data collection.

2.4. Data analysis model
To achieve the objectives of this research, a quantitative analysis method is used that compares criteria
and alternatives to choose the Department of prospective students. The use of the AHP method is used in the
decision-making process. In the AHP method [28], the first step is to compile a hierarchy by determining the
criteria to be used . The criteria chosen for this decision making are as follows[2][28]:
1. Interest and Talent
This criterion has a natural condition or tendency that a person has towards a certain field or activity,
often followed by natural ability or talent in it .

2. Career opportunities
In this criterion to see the prospects or possibilities for obtaining employment or opportunities in a
particular career after completing studies or education in the chosen field [6][29].

3. Review facilities and infrastructure
In this criterion to evaluate the physical conditions and equipment available in the teaching and learning
environment, including buildings, equipment, technology, and other facilities that support the
educational process[14][30].

4. Reputation of the teacher
In this criterion to assess the expertise, competence, experience, and success of teachers or lecturers in
guiding [2].

5. Evaluation of resource availability (scholarships)
In this criterion to measure the willingness or availability of financial support, such as scholarships or
other funding assistance, which can help students in completing their studies[2][31].
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6. History of academic achievement
In this criterion to see records or track records of previous academic achievements, such as grades,
awards, or other achievements that have been achieved by students in the past[32].

7. Graduate Relations
In this criterion, connections or relationships that exist between graduates of an educational institution
that can provide benefits in terms of career development, information exchange, or social support for
students when or after completing their education [10].

From these criteria and alternatives, a hierarchical model of department selection at the Faculty of
Science and Technology UIN Suska Riau is obtained as follows:

Selected Major

Interest and
talent

Career

Review Facilities Teaching evaluation of resource history of academic
Opportunities

and Infrastructure Reputation availability (scholarships) achievement

graduate relations

Information
System

industrial
engineering

informatics
engineering

electrical
Engineering

mathematics

Figure 2. Hierarchy Model

The picture above explains that at the Goal level is the Department chosen by the student. At the criteria
level, there are 7 criteria that become the acua for choosing a Department based on talent interests, career
opportunities, review facilities and infrastructure, teacher reputation, evaluation of resource availability
(scholarships), history of academic achievement, alumni network. Then, at the alternative level there are
choices of Departments at the Faculty of Science and Technology consisting of Informatics Engineering,
Industrial Engineering, Information Systems, Mathematics, and Electrical Engineering [7].

3. RESULTS AND DISCUSSION

The results of the analysis show that the criteria that have the most influence on the selection of
Departments are the criteria of interest and talent, followed by career opportunities, review of facilities and
infrastructure, teaching reputation, evaluation of resource availability, history of academic achievement, and
alumni network. Then the comparison matrix of the reference results above is:

Table 1. Pairwise Comparison Matrix Table

criteria MDB PK TFI RM EKS SPA JA
MDB 1 MDB/PK  MDB/TFI MDB/RM MDB/EKS MDB/SPA  MDB/JA
PK PK/MDB 1 PK/TFI PK/RM PK/EKS PK/SPA PKIA
TFI TFI/MDB TFI/PK 1 TFIIRM TFI/EKS TFI/SPA TFINA
RM RM/MDB RM/PK RM/TFI 1 RM/EKS RM/SPA RM/JA
EKS EKS/MDB EKS/PK EKS/TFI EKS/RM 1 EKS/SPA EKS/IA
SPA SPA/MDB SPA/PK SPA/TFI SPA/RM SPA/EKS 1 SPANJA
JA JA/IMDB JA/PK JA/TFI JAIRM JA/EKS JA/SPA 1

Table 2. Hierarchical weighting factor matrix for all criteria

Criteria MDB PK TFI RM EKS SPA JA
MDB 1.00 1.00 3.00 2.00 2.00 3.00 4.00
PK 1.00 1.00 1.00 3.00 2.00 3.00 3.00
TFI 0.33 1.00 1.00 3.00 1.00 2.00 2.00
RM 0.50 0.33 0.33 1.00 3.00 2.00 2.00
EKS 0.50 0.50 1.00 0.33 1.00 3.00 3.00
SPA 0.33 0.33 0.50 0.50 0.33 1.00 3.00
JA 0.25 0.33 0.50 0.50 0.33 0.33 1.00

Table 2 is an overview of the hierarchical weighting factor matrix for all criteria. The criteria that
become a reference are career opportunities, review facilities and infrastructure, faculty reputation, evaluate
the availability of resources (scholarships), history of academic achievement, alumni network.
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After getting an overview of the hierarchical seeding factor matrix for all criteria, next determine the
Eigen value:

1. Square the pairwise comparison matrix

1.00 100 3.00 200 200 3.00 4.00 1.00 100 3.00 200 2.00 3.00 4.00
1.00 100 100 3.00 200 3.00 3.00 1.00 100 100 300 200 3.00 3.00
033 100 100 300 100 2.00 200 033 100 100 300 100 200 2.00
050 033 033 100 300 200 200 (x| 050 033 033 100 3.00 200 200
050 050 100 033 1.00 300 3.00 050 050 100 033 100 3.00 3.00
033 033 050 050 033 100 3.00 033 033 050 050 033 1.00 3.00
025 033 050 050 033 033 1.00 025 033 050 050 033 033 1.00

2. Sum of pairwise comparison squared matrices

10.25 12.00 15.67 22.67 20.33 29.33 110.25 0.280
6.58 7.00 11.00 14.67 18.00 24.00 81.25 0.206
4.83 5.17 7.00 12.00 15.00 17.67 = 61.67 0.157
411 4.33 7.50 7.00 9.33 16.83 49.11 0.125
3.75 4.61 7.11 9.17 7.00 12.67 44.31 0.113
2.33 2.83 4.33 5.78 5.00 7.00 27.28 0.069
1.53 1.86 2.75 4.28 3.94 5.42 19.78 0.050

393.64 1.000

3. The process is stopped after processing the eigenvalue

a. Interest and Talent (MDB) :0.408
b. Career Opportunities (PK) :0.295
c. Review Facilities & Infrastructure (TFI) :0.115
d. Reputation of Teaching (RM) :0.072
e. Evaluate Resource Availability (EKS) :0.045
f.  History of Academic Achievement (SPA) :0.030
g. Alumni Network (JA) :0.035

4. Pairwise comparison of matrix alternatives on criteria
a. Interests and Talents (MDB)

| TIF Tl sl MT  TE
TIF 1.00 500 3.00 7.00 7.00
Tl 0.20 1.00 500 400 6.00
Sl 0.33 020 100 3.00 4.00
MT 0.14 025 033 1.00 3.00
TE 0.14 017 025 033 100

b. Career Opportunities (PK)

TIF Tl Sl MT TE
TIF 1.00 3.00 7.00 5.00 5.00
Tl 0.33 1.00 6.00 4.00 3.00
Sl 0.14 0.17 1.00 2.00 7.00
MT 0.20 025 050 1.00 8.00
TE 0.20 033 014 013 1.00

c. Review Facilities and Infrastructure (TFI)

TIF Tl Sl MT TE
TIF 1.00 6.00 4.00 3.00 8.00
TI 0.17 1.00 2.00 7.00 5.00
Sl 0.25 0.50 1.00 5.00 4.00
MT 0.33 0.14 0.20 1.00 6.00
TE 0.13 0.20 0.25 0.17 1.00
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d. Reputation for Teaching (RM)

| TIF TI S| MT TE
TIF | 100 200 7.00 500 4.00
Tl 050 100 500 300 4.0
Sl 014 020 100 7.00 5.0
MT | 020 033 014 1.00 7.00
TE 025 025 020 014  1.00

e. Evaluation of Resource Availability (EKS)

| TIF Tl sl MT TE
TIF 100 500 300 200 500
TI 020  1.00 400 500 3.0
Sl 033 025 1.00 6.00 7.0

MT 0.50 0.20 0.17 1.00 4.00
TE 0.20 0.33 014 025 1.00

f.  History of Academic Achievement (SPA)

| TIF T sl MT TE
TIF 100 400 500 400 500
Tl 025 100 600 500 3.0
Sl 020 017 100 3.00 2.0

MT 0.25 0.20 0.33 1.00 4.00
TE 0.20 0.33 0.50 0.25 1.00

g. Alumni Network (JA)

| TIF T sl MT TE
TIF | 100 400 300 400 500
Tl 025 100 600 500 8.0
Sl 033 017 100 700 200

MT 0.25 0.20 0.14 1.00 3.00
TE 0.20 0.13 0.50 0.33 1.00

5. Total Pairwise Comparison of Eigen Alternatives on Criteria
The results of calculating the eigenvalue of alternatives for each criterion based on pairwise
comparisons made by decision makers as a whole, can be seen in table 3.

Table 3. Pairwise Comparison of Eigen Alternatives on Criteria

Criteria/ Alternatives MDB PK TFI RM EKS SPA JA

Informatics Engineering (TIF)  0.478 0.419 0.448 0.391 0.374  0.441 0.395
Industrial Engineering (TI) 0.274 0.275 0.245  0.263 0.275 0.284 0.345
Information System (SI) 0.133 0.142 0.170  0.203 0217 0115 0.144
Mathematics (MT) 0.076 0.127 0.104  0.107 0.093 0.103 0.071
Electrical Engineering (TE) 0.040 0.036 0.033  0.036 0.041  0.057 0.045

6. Determine the global priority weight

Wolobal = Waiternatit . Writeria OF 3)
ngobal :WAK- Wci
Walobal . Global priority weight
Watternatit = Wak : WAK: Alternative weights or alternative aigenes on each criterion
Wyriteria= Wi . WCi: Weight of criteria or eigen criteria
W : Weight or eigen Vector

Thus obtaining the weight for each alternative, can show table 4.

Table 4. Selected alternative

Department Eigen Global Rank/ Priority
Informatics Engineering (TIF) 0.442 1
Industrial Engineering (T1) 0.273 2
Information System (SI) 0.149 3
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Department Eigen Global Rank/ Priority
Mathematics (MT) 0.098 4
Electrical Engineering (TE) 0.038 5

7. Calculating the Consistency Ratio

a.

Determining Weighted Sum Vector (WSV)
WSV is obtained by multiplying the pairwise comparison matrix by the eigenvalue, according
to equation 1.

100 100 3.00 200 2.00 3.00 4.00 0.280 1.840
100 100 100 3.00 2.00 3.00 3.00 0.206 1.601
033 100 100 3.00 1.00 2.00 2.00 0.157 1.182
050 033 033 1.00 3.00 2.00 200 | x | 0.125| =| 0.963
050 050 1.00 0.33 1.00 3.00 3.00 0.113 0.913
033 033 050 0.50 0.33 1.00 3.00 0.069 0.560
025 033 050 0.0 0.33 0.33 1.00 0.050 0.390

Calculating Consistence Vector (CV)
CV is the result of the comparison between WSV and eigenvalues, according to equation 2

1.840 0.280 6.569
1.601 0.206 7.757
cV = 1.182 0.157 7.547
0.963 / 0.125 = 7.715
0.913 0.113 8.109
0.560 0.069 8.087
0.390 0.050 7.770

Calculating Lambda (1)
The lambda value is obtained using Equation

7.020
7.683
7.771
9.528 [ 7 = 9,056
11.396
11.361
8.636

Calculating Consistence Index (CI)

Cl= 9,056? -7 0.343
Calculating Consistence Ratio (CR)

Based on the formula, CR is the result of the division between CI and IR with the IR provisions
that have been applied based on the size of the random index table. In this case the number of
criteriaorn = 7, the IR value is 1.32.

_ 0343 _
CR = 43 - 0.260

The implementation of the Analytic Hierarchy Process (AHP) method in the Decision Support System
(DSS) at the Faculty of Science and Technology, Sultan Syarif Kasim State Islamic University of Riau, aims
to assist prospective students in systematically selecting the right Department. AHP helps evaluate seven main
criteria: interest and talent, career opportunities, facilities and infrastructure, teacher reputation, availability of
scholarships, academic achievements, and alumni networks, with the results showing that interest and talent
are the most influential criteria (0.408). Informatics Engineering emerged as the top Department choice with
the highest weight (0.442). This method is relevant in the campus context as it helps students make more
informed decisions and prevents cases of choosing the wrong Department, which can negatively impact their
career development and academic satisfaction.
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4,

CONCLUSION
Based on the results of pairwise comparisons conducted by one of the students using the Analytical

Hierarchy Process (AHP) method to determine the criteria that have the most influence on the selection of
Departments, it is concluded that the Interest and Talent criteria are the criteria that have the highest priority
with an eigenvalue of 0.280, followed by Career Opportunities with an eigen value of 0.206, Review Facilities
& Infrastructure with an eigen value of 0.157, Teaching Reputation with an eigen value of 0.125, Evaluation
of Resource Availability with an eigen value of 0.113, History of Academic Achievement with an eigen value
of 0.069, and Alumni Network with an eigen value of 0.050.
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