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Abstract

The issue of guaranteeing the process of preparing qualified cadets, which is primarily
focused on the professional and personal development of future officers, is currently
receiving more and more attention in the Ministry of Defense’s higher military school
system. The purpose of this study is to help decision-makers rank the proficiency of
computer science and information systems students by presenting a decision matrix
based on multi-criteria analysis. An experiment was carried out in this study using several
stages. To evaluate cadets according to multi-measuring criteria (Grade and soft skills), a
decision matrix was first created. The cadets were then sorted according to the decision
matrix that was created, with the alternatives being ranked using the Technique for Order
Performance by Similarity to the ldeal Solution (TOPSIS) and the multi-measurement
criterion being weighted by the AHP. The data included the soft skills and grades of 59
students enrolled in a web services course at Military University. The study’s findings
demonstrated that ranking cadets according to their performance and soft skills using
AHP and TOPSIS was successful. The study’s finding implies that the university will
profit from identifying cadets’ strengths and shortcomings so they can offer stronger
oversight.

Keywords : hybrid Multi-criteria decision making(MCDM); Military; cadets ;
evaluation
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1. Introduction

People enrolling in military or police training programs are known as cadets. Usually, they are
young people who have decided to become police enforcement or military personnel. A "cadet™ is
a student who attends a military school and undergoes intense training and study to become an
officer in the future. As an alternative, anyone enrolled in a police academy or other comparable
training program might alternatively be referred to as cadets [1]. These cadets get both intellectual
and physical training to equip them with the abilities and knowledge needed to defend and serve
their communities. Since cadets are expected to exhibit the greatest levels of expertise and
commitment in their chosen disciplines, the term provides a feeling of discipline and dignity. The
goal of their training is to get students ready for the duties and difficulties that come with starting

a career in the military or police enforcement [2].

Today's cadets are tomorrow's commanders, and the traditional schooling method of the
developing hard core continues to shape the profile of future leadership. [3] It should be mentioned
that both basic and applied psychology rank the issue with the prospective officer's personality as
one of the most important. The reason for this is that to complete the responsibilities required by
military schools to prepare highly qualified officer cadres, it is first necessary to develop the human
aspect. Second, to foster the cadets' creative abilities, a clear shift must be made from a mass,

general approach to their education and upbringing to an individual one. [4]

The term "militarization™ typically refers to a process or collection of related processes that enable
the integration of military institutions, operations, and organizational structures into a variety of
social contexts [5]. Being a leader in the military is a difficult job [6]. Military leaders occasionally
experience high stress and are required to lead in challenging circumstances. [7]. This type of
leadership is also known as “in extremis leadership”, and these types of situations are also known
as “the unforeseen” [8] Compared to ordinary colleges, academics at military academies and
institutions—also referred to as cadets—work in a different setting. Because of the unique

educational goals these kinds of organizations have [9]

Furthermore, military education can help students acquire values and soft skills like critical and
systemic thinking, resource management, and communication [10]. Therefore, military academies

and other higher education establishments stand to gain from combining academic curricula with
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military training to develop technical and leadership competencies [11]. Therefore, they must
learn and use a wide range of safety skills in line with best practices, technical requirements, and
scientific principles as military students. This guarantees that they possess a strong basis in safety
knowledge and can comply with the strictest safety regulations as mandated by military directives
[12].

The current system for evaluating and ranking the cadet in university (X) depends on two major
criteria plus sub-criteria. The cadet evaluation is based on their CGPA and Military scores. In
education, assessing and evaluating students can be difficult. [13]. A crucial element in the field
of education is determining an appropriate technique for student evaluation. [14]. To describe the
specific problems in terms of issues for ranking and selecting the Cadet, three issues are described
as specific problems. A multi-criteria decision-making is the method of ranking cadets with several
attributes (soft skills and grade) according to the appropriate importance allocated for every
criterion .; this is the first issue [15]. However, the problem appears when cadets are evaluated
using multiple criteria (grade and soft skills). Every cadet is evaluated based on several criteria,
and the weights assigned to these criteria vary depending on the decision maker.; this is the second
issue [16]. The data varies depending on the cadet; for instance, cadet (A) might score highly on
the grade but poorly on the soft skills. The third problem is that, in contrast, cadets (B) can have a

low grade but great in soft skills. This situation is regarded as a data variation. [17].

This research is focused on proposing a new framework to rank a computer information system
and computer science students ( cadets) in a “web service” course by evaluating them based on
multiple criteria ( grade and soft skills). Each cadet serves as a potential choice for the decision
maker in this multi-criteria/multi-attribute decision-making (MCDM/MADM) problem of cadet
ranking. The MCDM/MADM problem refers to making the first choice or decision amongst the

presented alternatives that are characterized by multiple data [18].

2. Literature Review

Keeney and Raiffa [19] characterized MCDM as an expansion of decision theory that encompasses
decisions involving multiple objectives. Furthermore, Belton and Stewart [20] formulated MCDM
as a comprehensive concept referring to a variety of formal methods that aim to consider multiple

criteria explicitly when assisting individuals or groups in navigating significant decisions.
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MCDM is the preeminent decision-making approach within the realm of operations research,
specifically focusing on resolving decision challenges related to decision attributes (criteria).[21,
22]. To assist decision-makers in resolving these kinds of issues, multiple criteria (MCDM) are
used in organizing, scheduling, and replying to decision problems [22], to help decision-makers
solve such problems [23]. MCDM explicitly and concurrently considers a multitude of choices
through a combination of qualitative and quantitative methodologies [24, 25]. Because MCDM
can enhance decision value by adding balance to the decision-making process., well-organized,

and transparent than that of traditional methods, its application is expanding swiftly [26]

Among a range of viable options, MCDM seeks to: (1) assist data miners in choosing the greatest
option; (2) rank the alternatives in decreasing order; and (3) classify the viable alternatives. [27,

28]. Consequently, the appropriate alternative(s) are assessed as a result.

Important issues in any MCDM ranking should be well specified; these topics include criteria,
alternatives, and decision or evaluation matrix (EM). [29]. EM is made up of m choices and n
criteria. The relationship between every option and the criteriaas x;;, in the matrix (Xjj)m.n that

is obtained as follows:

c, €, .. C,
Ay [*11 X1z o X
DM/EM = “E|TH T 1)
Am Xm1 Xm2 o Xmn

Ay, A,, ..., Ay, o Alternatives scored by DMs; and
Ci1,C,, ..., C, : Criteria to rank alternatives.

The rating of an A; option concerning criterion C; is expressed as x;; i, where W; is the weighted relevance of the
criterion C;. To rank the alternatives according to the approach, several procedures, including normalization,

weighting, and others, must be finished.

Authors in [30-34] discovered numerous MCDM theories. Several widely used MCDM techniques
include the multiplicative exponential weighting (MEW), weighted product method (WPM),
weighted sum model (WSM), simple additive weighting (SAW), analytic network process (ANP),
hierarchical adaptive weighting (HAW), analytic hierarchy process (AHP), and technique for order

112




performance by similarity to ideal solution (TOPSIS). [18]. Integrating two or more MCDM
strategies to offset the shortcomings of a single technique is the newest trend in MCDM
applications. [35-37].

The integration of AHP and TOPSIS into a combined MCDM approach is widely recognized and
accepted due to its ability to deliver comprehensive ranking outcomes, and handle nonlinear
relationships to ease trade-offs, This method is readily adaptable for programming and can be
integrated with stochastic analysis. It also uses weights and objective data to obtain relative
distances. [36, 38]. The literature addresses alternative ranking problems using several integrated

methodologies. Beikkhakhian, Javanmardi [39] Ren and Sovacool [40]

3. Methodology

The research methodology for developing a Multiperspective Framework for ranking computer
information systems and computer science cadets Based on AHP and TOPSIS Techniques is
presented in this section and divided into three phases. Firstly, the Preliminary Study Phase
presents the investigation for evaluation criteria. The second phase is the Identification Phase,
three steps are implemented, namely, dataset handling, classifying the criteria, and proposing the
pre-DM. Development Phase is the third stage. AHP is used for assigning weights, and TOPSIS is
used for ranking. Figure 1 presents the research methodology phases.
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Figure 1 research methodology

3.1. Phase one: Preliminary Study Phase

To accomplish the first goal, a thorough examination of the current cadet evaluation and
assessment standards is conducted in this phase. The shortcomings of the earlier research are then
examined to identify the study's gaps, primary challenges, and problems. A decision matrix is
proposed after an investigation of the needs. Furthermore, there are guidelines for proposing a
decision matrix to rank the cadets. The issues are emphasized, and the recommended solution is

presented.
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3.2. Phase two: Identifications phase

The criteria for evaluating cadets are recognized in the previous phase (phase one). In addition, the
data and alternatives are examined to achieve the second objective. The procedure is split into
three parts. Firstly, criteria with the procedure, The Dataset processing, Identify and Propose the

decision matrix.

The evaluation criteria for university (X) computer information systems and computer science
cadets who enroll in the "web service™ course for the years 2022 and 2023 are broken down into
two main criteria. The course grade is the primary criterion, while soft skills (teamwork,
communication skills, and problem-solving) are the second. The soft skills criteria are taken based

on experts' opinions who have taught this course for more than five years.

For the alternatives, this research is done in military university (X) computer science and computer
information systems cadets who enroll in the "web service" course for the years 2022 and 2023,

the number of cadets is 59. Table 1 below shows the decision matrix (Note: W is for weight)

Table 1 decision matrix

Criteria grade teamwork communication problem-solving
skills
Alternatives

cadet 1 (W price with (W teamwork (W communication skills (W problem solving with
cadet1) With caget) With cagets) cadet1)

cadet 2 (WpriceWith (W teamwork (W communication  skills (W problem solving with
cadetz) with cadetz) with cadetz) cadetz)

cadet 3 (W price with (W teamwork (W communication  skills (W problem solving with
cadets) with cadet3) with cadeta) cadet3)

.................. (W price with (W teamwork (W communication skills (W problem solving with
cadet. - -+-) with caden..) with Cadet...) cadet...

cadet 59 (WpriceWith (W teamwork (W communication skills (W problem solving with
cadetle) with cadeth) with cadeth) cadet16)

3.3. Phase three: Development Phase: Developing an integrated between

AHP and TOPSIS for ranking cadets

This phase includes a detailed discussion of the development carried out in this research, with the
sections that follow demonstrating how MCDM techniques are used to achieve the development.

As mentioned earlier, Integrating two or more methods is the newest trend in MCDM studies; this
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hybrid approach addresses the drawbacks of a single method while utilizing the benefits of two
distinct methods. The merging of TOPSIS and AHP forms the basis of the decision matrix used to

rank cadets.

The typical procedure for the Analytic Hierarchy Process (AHP) includes these steps: stating the
problem, decomposing the goal, identifying criteria by dissecting the attributes necessary for
reaching the goal, forming a hierarchy structure based on these criteria and sub-criteria, generating
matrices among criteria groups, calculating weights through alternative comparison for each
criterion, applying AHP to allocate criteria weights in decision-making, and utilizing TOPSIS to
rank the alternatives (cadets) using AHP results to pinpoint the most suitable option. Each of these
processes is elaborated upon, showcasing the implementation of AHP and TOPSIS.

Integration between AHP and TOPSIS

To determine an appropriate cadet ranking system, the MCDM methodologies covered in the
literature review phase are examined. A mathematical model called TOPSIS is suggested for use
in ranking and resolving particular associated problems, such as data variation and the multi-
evaluation criteria that the suggested DM must meet. To determine the relative relevance of the
criteria that the proposed DM must meet, AHP is utilized to weight the criteria. The integration of
TOPSIS and AHP is shown in Figure 2.

]
Decompose a decision problem
into a decision hierarchy
]
{]

Construct a set of pairwise
comparison

L)
Construet the Normalized
(]
Construct the Weighted
¥
Determine the Ideal and the
Calculate the Separation Measurements

)
Building the normalized
decision matrix
L)
Caleulate all priorities
value (eigenvector) .

L
Caleulate a Consistency Ratio (CR)

{3

3
Obtain priority judgment
ranking scores
{3

Caleulate the closeness to the Ideal
Solution
Rank the Alternatives According to
the closeness to the Ideal Solution

:

Figure 2 Integrated Between AHP and TOPSIS [18]
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Step 1: Setting up the decision hierarchy using the AHP method

To initiate the Analytic Hierarchy Process (AHP), it is essential to create a hierarchical
representation of the problem. This hierarchy should encompass the decision objective, criteria,
and sub-criteria. Figure 3 illustrates the hierarchical structure that outlines the criteria employed

in AHP, emphasizing the pairwise comparisons.

| Grade ‘

teamwork

Criteria

Soft Skills } | communicationskils |

‘ problem solving ‘

Figure 3 Criteria and sub-criteria

Within the first layer, there are two primary factors: soft skills and Grades. In the subsequent layer,
the skills are further segmented into three distinct criteria. To determine their relative importance
(weight), a comparative analysis of each criterion is conducted to fulfill the first objective and meet

the requirements to construct the decision matrix

Step 2 Building of Pairwise Comparisons

AHP employs paired comparisons to establish ratio scales. The formula for calculating the number
of needed pairwise comparisons is n*(n—1)/2, where 'n' signifies the count of criteria used for the
evaluation by comparing sets of criteria 'n' in pairs, considering their relative importance. These

criteria can be denoted as (C; .... C,,) and weights as (wy.....wp).

The matrix employs a pairwise ratio format, where each row presents the weight ratio of an element
in comparison to the others. This approach is centered on determining the weights of various

activities based on their significance. Generally, this significance is assessed through various

117




criteria. Sometimes, these criteria are aligned with the goals that have been chosen for the activities

under examination [41]

In this research, the specialists in web service courses choose the importance of each criterion to
another criterion using SAATY s scale pairwise comparison (Table 2) to select the importance of

the criteria (grade and soft skills ). Figure 3.2 shows the pairwise comparison as an example.

Very

Extremely Very Strong Slightly Slightly Strong Extremely

nnnnnnn favors favors favors favors faunrc Soft

grade | | | | | Str?ng .
I ! ! ! I ! ! ! | sklls

9 7 5 3 1 3 5 7 9

Equal

Figure 4 Salty's Scale For Pairwise Comparison

Table 2 SAATY’S Scale Pairwise Comparison

Saaty’s The relative importance of the two sub-elements

scale
1 Equally important
3 Moderately important with one over the other
5 Strongly important
7 Very strongly important
9 Extremely important

Step 3 Developing the Measurement Structure for AHP

In this phase, the primary feature criteria, signifying the significance of each feature in connection
to the objective, are determined. The AHP measurement matrix is utilized to ascertain the weights
based on the preferences of the evaluators gathered in the prior step. This measurement employs a
mathematical approach founded on pairwise comparison, transforming the experts' assessments

into calculated weights for each criterion.

In the web service course, the lecturer evaluated the grade and essential soft skills, including
teamwork, communication skills, and problem-solving abilities. These skills are considered the

most critical soft skills pertinent to the web service course.
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Step 4 Determine the Criteria Weights

At this step, the assorted answers received from various assessors are translated to numeric figures
within the Decision Matrix (DM). The DM executes methods such as normalization and
aggregation to process these values. Following this, the task is to ascertain and rank the importance

of each criterion. The calculation of these weights is presented in Table 3.

Table 3 AHP Measuring Steps

Criteria Original matrix Normalized matrix Aggregation Global Weight
(grade) (SS) (GPA) (SS)
grade grade 1  grade/SS grade 1/S1 (grade SUM- grade SUM- grade / N(2)
/SS) IS2
Soft skills (SS) SS/ SS1 (SS/grade)/  SS1/S2 SUM-SS SUM-SS / N(2)
grade S1
SUM S1 S2

Step 5 Apply the TOPSIS to rank the cadets

TOPSIS evaluates cadets by calculating the distances between each cadet and ideal points, based
on the principle of ranking cadets who are closest to the Positive Ideal Solution (PIS). The steps

involved in the TOPSIS methodology are as follows:

1) Constructing the normalized DM

In the Decision Matrix, alternatives are laid out as decision points along the rows, and assessment
criteria along the columns. Here, 'm' denotes the number of decision points, and 'n' the number of
evaluation factors. This setup converts the diverse attribute dimensions into non-dimensional
attributes, facilitating comparisons across different attributes. The matrix (x;;)m.n is Normalized
to the matrix R = (rjj)m.n Using a specified normalization method, as demonstrated in the

subsequent equation:"

119




_xu/ Yis 1x

This process produced a new matrix R, where R is shown as

rll le rr) rln
T21 r22 aes an

R = : : : :
"m1 Tm2 v Tmn

2) Constructing the weighted, normalized DM

In this procedure, a series of weights w = wy, w,, w3, -+, wj, -+, wy, provided by the decision

maker and computed in, are integrated into the normalized Decision Matrix (DM). The resultant
matrix is formed by multiplying each column of the normalized DM (R) by its corresponding

weight w;. The total of these weights equals 1, as expressed in the formula:

This step leads to the creation of a new matrix V, which is defined as follows:

V= V21 Uzz W17"21 Wz’"zz e Wnlon
Um1 Umz w1 Tml W3 rmz o WnTmn
3) Determining the ideal and negative ideal solutions

In this stage, two theoretical alternatives are established: A* (the ideal alternative) and A~ (the

negative ideal alternative). These are defined as follows:

A* = {((miax vyj |j E]), (miinvl-j |j E]') i=1,2, ...,m)}

= {v1,v3, .., v}, vy}
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A” = {((miin Vij |j E]),(miaxvij |j e]‘) |i =1,2, ,m)}

= {vl_,vz_, ...,vj_, v,{}
In this context, ] represents a subset of of {i = 1,2, ..., m}, which indicates benefit attributes, while
J~ is the complementary set of, or (J¢), denoting the set of cost attributes

4) Calculating separation measurement based on the Euclidean distance

The separation measurement involves computing the distance between each alternative in matrix

V and the ideal vector A* using the Euclidean distance method. This is calculated as:

N2 .
S = \/Z}‘:l(vij — vj) , 1=(12,--m)

In a similar fashion, the separation measurement for each alternative in V from the negative ideal

A”is determined by:

N2 .
Si_ = \/Z}lz]_(vij _vj ) , L= (1!2!“'m)

After step 4, two values, S;- and S;- , are calculated for each alternative. These values signify the

distances between each alternative and both the ideal and the negative ideal points

5) Calculating closeness to the ideal solution
The proximity (closeness) of each alternative A;to the ideal solution A*is quantified by the formula:

Ci* = Si_/(Si_ +Si*), 0< Ci* < 1, i = (1,2,m)

Here, C;- equals 1 if and only if A; is identical to A*conversely, C; is O if and only if A;matches A~

6) Ranking the alternatives based on their proximity to the ideal solution

Based on the value of A;, a greater relative closeness indicates a higher rank and better performance

of the alternative (cadets). By arranging preferences in descending order, it becomes easier to
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compare relatively superior performances. Hence, the alternatives A; can be ordered according to
the descending values of C;-, where a higher value signifies enhanced performance. TOPSIS is
applied in various scenarios, and choosing the appropriate context is advisable, guided by

experiments involving different aggregation operators.

4. Results and Discussion

Here, the results of the decision matrix for ranking university (X) computer science and
information systems cadets who enroll in the "web service" course for the years 2023 and 2024
are presented in detail. The next section illustrates the AHP results to show the weights for the
criteria. The judgments of each expert are converted using mathematical calculations to show the
overall weights. Then it shows the TOPSIS results. In addition, discusses the results.

4.1. Results of Data presentation

Results of Data Presentation for 20 cadets out of 59 are illustrated in Table 4 below after collected
from the “we service “ course. However. As mentioned earlier, there are two main criteria (Grade
and soft skills). And, soft skills have three sub-criteria. These criteria are to evaluate and rank

computer science and information systems cadets based on expert opinion.
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Table 4 data presentation result

Criteria Grade Soft skills
teamwork communication problem-solving
Alternatives skills

cadet 1 76 3 4 4
cadet 2 76 4 3 4
cadet 3 88 3 3 4
cadet 4 90 3 4 3
Cadet 5 66 4 4 4
Cadet 6 59 4 4 4
Cadet 7 62 3 4 4
Cadet 8 66 2 3 2
Cadet 9 63 4 4 3
Cadet 10 70 3 4 4
Cadet 11 82 4 3 3
Cadet 12 91 2 3 4
Cadet 13 56 3 3 3
Cadet 14 61 4 4 3
Cadet 15 69 4 4 3
Cadet 16 7 8 8 4
Cadet 17 62 1 2 4
Cadet 18 83 2 2 2
Cadet 19 86 2 4 1
Cadet 20 54 3 1 3

Table 3 above lists Cadet 1 through Cadet 20, and grades represent overall scores or grades
achieved by the cadets in the “web service” course. Soft Skills is further divided into three sub-

criteria, each representing a different soft skill:

o Teamwork: Cadets are rated on a scale of 1 to 4 on their teamwork abilities.
e Communication Skills: Similarly, cadets are rated on a scale of 1 to 4 on their
communication skills.
e Problem Solving: Cadets are rated on a scale of 1 to 4 on their problem-solving skills.
The cadets' ratings for soft skills mostly fall between 2 and 4, with the majority receiving the

highest rating of 4 in problem-solving skills. The variation in grades and soft skills ratings suggests

0
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an evaluation of these individuals' overall performance and specific competencies in areas that are

key to their roles or functions, likely in a training or educational context.
4.2. Results Discussion of AHP and TOPSIS Decision-Making Contexts

In this research, AHP and TOPSIS methodologies are employed. AHP is used for weighing the
criteria, while TOPSIS is utilized for ranking the alternatives. For the criteria, opinions from four
experts are considered, and the average of these weights is applied in TOPSIS to rank the cadets.
Following the weighting procedure outlined in step 4 for determining the importance of each
criterion, we distributed a questionnaire to experts. For example, one expert indicated the
significance of the grade criterion over teamwork by selecting "5" for 'Strongly Important'. Figure

5 below depicts the perceived weight of each criterion according to the experts' responses.
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£ Grade 1.0000 | 5.0000 | 7.0000 | 1.0000 | 0.4268 | 0.4464 | 0.3182 | 0.4327 | 1.6241 | 0.4060
3 teamwork | 0.2000 | 1.0000 | 5.0000 | 0.2000 | 0.0854 | 0.0893 | 0.2273 | 0.0865 | 0.4885 | 0.1221
Cc’m";‘;i';l'gat'c’" 0.1429 | 0.2000 | 1.0000 | 0.1111 | 0.0610 | 0.0179 | 0.0455 | 0.0481 | 0.1724 | 0.0431
problem solving| 1.0000 | 5.0000 | 9.0000 | 1.0000 | 0.4268 | 0.4464 | 0.4001 | 0.4327 | 1.7150 | 0.4288
Sum 2.3429 | 11.2000 | 22.0000 | 2.3111 1.0000

Figure 5 weight of the criteria from the four experts

Figure 6 displays the weights assigned by each expert, while Figure 7 presents the average weights
for various criteria - Grade (0.469), Teamwork (0.094), Communication Skills (0.092), and
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Problem Solving (0.345) - as derived from the views of the four experts. These weights are then
employed in the second phase of TOPSIS. The subsequent section outlines the TOPSIS outcomes,

which rank the cadets according to these four criteria.

Grade

communication skills

teamworlk

m Expert1 m Expertl
m Expert 2 u Expert2
w Expert 3 = Expert 3
w Expert4 » Expert 4

problem solving

B Expert 1  Expert 1
B Expert 2  Expert 2
 Expert 3  Expert3
1 Expert4 = Expertd

Figure 6 weights given by all experts

Average weights

m Average weights

Figure 7 average weight
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The available alternative (computer science and information systems cadets) scores are ranked in
descending order based on TOPSIS. TOPSIS allocates the scores to each alternative based on its
geometric distance from the PISs and NISs. This technique ranks the alternatives with the score,
which has the shortest geometric distance to the PIS and the longest geometric distance to the NIS,
in this section, DM is created, and they correspond to the number of university (X) computer
science and information systems cadets who enroll in the "web service" course for the year 2023,

2024. Table 5 shows the separation measure (Si* and Si—) with the score for 20 cadets out of 59.

Table 5 Separation measure and Score for all CADETS

cadet Si+ Si- Score
1 0.02518835 0.039475346 0.610471537
2 0.025202652 0.039429678 0.610061223
3 0.015180776 0.046557372 0.754110285
4 0.012558809 0.049824216 0.798682269
5 0.034752623 0.0364878 0.512178317
6 0.042124391 0.033723545 0.444620469
7 0.039573309 0.031117415 0.440190926
8 0.039087106 0.023361747 0.374094094
9 0.038176391 0.033678916 0.468704645
10 0.031312514 0.035386549 0.53054042
11 0.019726245 0.04289571 0.684994746
12 0.017622507 0.047823837 0.730733512
13 0.046551028 0.022482363 0.325673751
14 0.040268782 0.032879104 0.449488097
15 0.031910138 0.036704293 0.534935471
16 0.025160237 0.037075938 0.595729697
17 0.046283668 0.019730172 0.298879329
18 0.027376003 0.036388564 0.57067061
19 0.023655805 0.043835023 0.649496001
20 0.052441589 0.017009125 0.244909292

Table 4 shows the results for ranking 20 CADETS. The first column shows the cadet number and
the second column shows the score of each cadet. Based on these scores, the top-performing cadet
is identified as cadet 4, as per expert opinion, due to achieving the highest score. Meanwhile, figure

8 below presents all cadets.
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Figure 8 Ranking all cadets

The 59 cadets, each represented by a bar, have been scored on a scale from 0 to 1. The scores are
meticulously detailed to nine decimal places, suggesting an assessment of great precision or
perhaps a computational outcome from an algorithmic evaluation. The highest score, flirting with
the ceiling of perfection, is 0.876012854 “which is the best cadet”, while the lowest is a modest
0.219742699 “which is the worst result”. This range indicates a broad spectrum of performance

among the cadets evaluated, hinting at the diversity of capability or achievement.

For decision-makers, this chart is a tool for strategic planning. Those cadets that hover near the
top might be recognized and rewarded, their practices studied and replicated. Those at the lower

end might be offered support, and their practices scrutinized for improvement.

Conclusion

This study introduces a decision-making optimizer for assessing the capabilities of cadets from
university (X), specifically those in the computer information systems and computer science
departments enrolled in the 'web service' course for the fall semester of 2023. The approach
leverages Multiple-Criteria Decision-Making (MCDM) as a means to address multi-criteria
problems. In this study, MCDM methods are applied, starting with a combined AHP and TOPSIS

method to rank the cadets. The AHP is utilized to determine the weights of each criterion based on
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expert judgments. Following this, the TOPSIS method is employed to rank the cadets according

to these expert opinions. The proposed framework is adaptable for ranking cadets from various
departments and can be used to identify and select outstanding cadets based on multiple evaluation
criteria. In addition for future work, this innovative methodology can be applied across various
domains, including medicine and beyond. Additionally, in future studies, Al large language
models, such as Google Gemini and various chatbots, will be integrated into the methodology
steps.
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