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ABSTRACT

The process of internship selection is an important phase of organisational talent development, especially
in the consultancy market, where interns are expected to fit into the working environment quickly. The
process of making decisions, however, is mostly subjective and not based on a structured assessment
system. The objective of this study is to create a guided decision model of internship selection based on a
fuzzy multi-criteria decision-making model. This study has developed a Fuzzy Technique for Order
Preference by Similarity to an Ideal Solution (Fuzzy TOPSIS) to rank internship applicants. The current
model is illustrated in a case study conducted at an engineering consultancy firm in Malaysia. Based on
the case study, several main criteria were used to develop the decision model, including demographic
factors, academic background, communication competency, interpersonal competency, and managerial
competency. The findings suggest that behavioural and organizational capabilities have a more substantial
impact on a candidate's suitability than academic factors alone. The candidate with the top score has shown
moderation across various criteria rather than leadership in one attribute. A sensitivity analysis was
conducted to assess the robustness of the ranking outcomes. Empirical research has demonstrated the
applicability of the approach to the strategic vendor selection issue.
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INTRODUCTION

Internship programs have also become a strategic talent pool for organizations, especially in the consulting
sector. In addition to serving as a source of academic learning followed by a practicum, internships are
increasingly becoming initial recruitment processes for firms, as they allow evaluating and developing
potential future employees (Cheong et al., 2014; Martin and Wilkerson, 2006; Negrut et al., 2015; Popov,
2020). Internships in Malaysia have been part of higher education programs since the 1970s, with timelines
of 3 to 6 months and academic credit, which strengthens their significance to higher education systems and
business-related stakeholders. The selection of an intern is not a simple choice although it is a strategic
issue. Frequently, organizations have to interview candidates with a mix of both quantitative indicators
(like education level) and qualitative attributes (like communication skills, interpersonal competence, and
control) (Perusso and Baaken, 2020; Wells et al., 2023; Xu et al., 2023).

Practically, these assessments are usually made informally or using a subjective process, potentially
resulting in time-consuming, biased, and unequivocal outcomes, especially when several decision-makers
are involved. The challenge particularly resonates in engineering consultancy firms, where the
performance of interns can directly inform the quality of project delivery, team productivity, and the
development of human capital in the long term. Although organizations acknowledge the importance of
using appropriate interns, most lack a formal, clear decision-support system to harmonize evaluation
criteria in ambiguous or language-biased contexts (Xu et al., 2023). Multi-Criteria Decision Making
(MCDM) has been increasingly used in personnel selection to address this gap. One of those is the
Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS), which is used for its easy-to-
understand logic and computational efficiency. However, standard TOPSIS assumes precise numerical
inputs and is therefore not effective when decision makers base their evaluations on subjective or linguistic
criteria. The blend of fuzzy set theory with the TOPSIS addresses this drawback because it makes it more
realistic to model unpredictability, uncertainty, and human judgment.

Even though Multi-Criteria Decision Making (MCDM) methods have been previously used by other
researchers in relation to internship and personnel selection, the current applications are mostly focused on
the startup or healthcare and general employee selection environments (de Souza Rocha Junior et al., 2021;
Priyadharshini et al., 2020; Tan et al., 2023). There are several applications in the Malaysian engineering
consultancy environment, and there are limited studies that provide a comprehensive step-by-step
demonstration of the Fuzzy TOPSIS method that a practitioner can easily rely on in real-world decision-
making. The research given is a reaction to the obvious necessity of the internship selection model. The
study focuses on filling the gap in the context of MCDM and offering organizations and companies an
effective tool to choose the most suitable candidates in the internship program. MCDM, which screens and
interviews candidates based on various factors, is a highly structured and orderly method that breaks the
constraints of traditional methods (Priyadharshini et al., 2020).

LITERATURE REVIEW

With the ever-growing consultancy sector, the need to have a well-crafted workforce that is flexible has
been of utmost importance. The interns have long been seen as an efficient tool for acquiring such
capabilities due to their early exposure to the professional setting. Introductions to previous research
identify the internship as a structured encounter linked to the employment sphere and structured to gain
knowledge on how to manage carecer growth during the college years (Cheong et al., 2014). On the same
note, Fong et al. (2014) describe internships as guided work experiences where the students get supervision
and feedback, as opposed to working in an 77mphasizes77n on their own. In a broad sense, internships can
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be regarded as experiential learning experiences and include fieldwork, practicum, cooperative education,
and similar training approaches that enable students to combine theoretical and practical aspects (Gross et
al., 2020; Negrut et al., 2015). Empirical studies have consistently emphasized the positive effects of
internships on students’ academic and professional growth. For example, 132 accounting students at Wake
Forest University (Martin and Eka, 2019) found that internships helped them gain deeper insights into
academic coursework and appreciate business subjects. It was also demonstrated that internships enhance
self-management skills, workplace self-awareness, and student confidence in the professional environment
(Baert et al., 2021). These effects are found across different types of internship, such as credit-bearing
placements that engage academic institutions and industry partners, and short-term, service-oriented
internships in both non-profit and profit organisations (Feijoo et al., 2019; Silva Piovani et al., 2020).

In term of individual skill growth, internships play a critical role in helping students transition into the
workforce. Some interns return to their academic study following their placements while others progress
straight into full-time paid positions (Popov, 2020). Through the internships, students will learn practical
skills, including teamwork, supervisory awareness, and customer management, which help them better
integrate into the workplace after completing their studies (Cheng et al., 2023). Consequently,
organisations that do not prepare and integrate effectively with their recruits could be at risk of dealing
with adaptation and productivity issues, especially in uncertain or quickly transforming economic
conditions (Yi Lin et al., 2019). While numerous studies affirm that internships can achieve both
educational and 78mphasizes78nal goals, the effectiveness of the programmes is highly dependent on their
design and implementation. Poorly structured internships or expectations that fail to meet their needs can
lead to disengagement and less-than-expected learning results. This 78mphasizes not only the importance
of designing meaningful internship programmes, but also the need to select suitable candidates through
well-considered, systematic evaluation processes.

Core Competencies Criteria

The process of selecting an intern involves evaluating various candidate attributes that play a combined
role in determining individual performance and organisational fit. Of them, demographic factors,
educational background, communication skills, interpersonal skills, and managerial skills are usually
discussed as one of the most crucial factors influencing the outcomes of an internship. Aspects of
demography, especially gender and age, are increasingly being considered in the selection of interns, and
organisations are trying to foster themes of inclusion and diversity in the work environment. It is well
known that gender diversity can be recognized as a strategy to encourage diverse perspectives, creativity,
and equal team relations (Tan et al., 2023). In sectors where the industry composition of the workforce has
traditionally been skewed, specific initiatives aimed at inviting less represented subgroups are frequently
implemented with the view to promote equity and inclusivity (Campero, 2023).

Although it is not always a direct selection criterion, age may be related to team dynamics and learning
processes. Many internship programmes are usually open to students at various educational levels, and due
to their youthfulness, younger interns may bring technological savvy and a new outlook to the institution.
Compared with younger interns, older interns might possess greater maturity or experience working in a
professional environment (Cheong et al., 2014). An equal age distribution thus facilitates knowledge
sharing and teamwork. Academic background is also a significant factor, as it is an indicator of a
candidate's basic level of knowledge and their formal preparation. Educational attainment - From diplomas
to postgraduate education, organisations can match internship positions to candidates' capabilities and
learning goals (Tan et al., 2023). For example, by taking academic background into account, organisations
can better plan internship work aligned with interns' competences, which can improve learning and the
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overall effectiveness of such programmes (Clark et al., 2018). Communication competency is another
important criterion, especially in consultancy-oriented environments where collaboration and client
interaction are crucial. Effective verbal communication helps interns convey ideas clearly, engage in
discussions, and interact effectively with colleagues and clients (Tan et al., 2023). Equally important are
non-verbal and written communication skills, as you will recognize to include skills to communicate
digitally (e.g., email and messaging tools). Proficiency in these forms of communication helps with
efficient team work, reduces misunderstandings, and helps coordinate work smoothly in a professional
setting (Card et al., 2023). Interpersonal competency also influences an intern's capacity to function
effectively in various organisational situations. Intercultural sensitivity and awareness enables interns to
identify and appreciate cultural differences that contribute towards a more inclusive and harmonious
workplace (Martin & Wilkerson, 2006). Understanding organisational norms, values, and behavioural
expectations is also essential, as it enables interns to adapt more readily to workplace culture and
professional etiquette (Navio-Marco et al., 2023). Also, intercultural effectiveness, i.e., the skill to
communicate appropriately across cultural borders and to apply supportive tools when needed, contributes
to collaboration and mutual understanding in more globalised workplaces (Tan et al., 2023).

Managerial competency is inclusive of organisational and self-management skills, which affect the efficacy
and growth of an intern. Organisational skills, team-working, and interpersonal relations with colleagues
and clients facilitate the effective implementation of projects and help improve a team's overall
performance (Navio-Marco et al., 2023). Most interns can develop their personalities through self-
management skills, such as active learning, self-regulation, and reflective evaluation (Perusso and Baaken,
2020). Those interns who demonstrate strong competency in managerial and self-management are better
able to play a significant role in consultancy activities, as they acquire skills that will serve them well in
the long-term professional life. Collectively, these requirements present the complexity of internship
selection and emphasize the importance of systematic decision-making strategies that would be able to
incorporate attributes of different sorts, including qualitative and quantitative ones. This complexity
justifies the appropriateness of multi-criteria decision-making techniques in facilitating informed and
consistent intern selection decisions.

Multi-Criteria Decision Making (MCDM)

MCDM has a wide range of applications in cases where a considerable number of criteria are to be
considered. For example, Puspitarani et al. (2023) used MCDM to determine student qualifications for
participation in educational programs, whereas Junior et al. (2021) used MCDM to select internship
students for a start-up company. MCDM employs distinctive mechanisms, such as normalization
procedures, parameter introduction and configuration, and the identification and treatment of ideal
solutions (Ma & Li, 2024). MCDM is a branch of Operations Research (OR) that focuses on decision
problems with multiple decision criteria. While MCDM problems are not identical in nature, they share
common features, including multiple conflicting criteria, criteria measured using different units, and the
aim of MCDM to either develop optimal solutions or identify the most favourable alternatives (Zhu et al.,
2022). MCDM has a wide scope and application in situations where we have to consider a large number
of criteria. For example, Puspitarani et al. (2023) used MCDM to determine eligibility of a student for
participation of an educational program, and Junior et al. (2021) used MCDM to select internship students
for business startup.
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Fuzzy TOPSIS

Fuzzy TOPSIS is a decision-making technique that integrates fuzzy set theory and TOPSIS to address
uncertainties and vagueness in decision-making (Buyuozkan and Ifi, 2012). This method has been widely
used due to its ability to provide more realistic variations than conventional approaches. Fuzzy TOPSIS is
the best method when decision-making criteria or input data are vague and uncertain. It supports the
ambiguity among the real-world decision problems by integrating fuzzy logic which gives a better
depiction of the decision environment (Chen, 2000). With Fuzzy TOPSIS, the decision-makers have a
more sophisticated opportunity to define their preferences and verdicts. Traditional approaches might fail
to represent things rigidly, whereas fuzzy sets offer greater flexibility for more realistic modeling of
decision criteria and decision alternatives. Fuzzy TOPSIS is suitable for expressing subjective preferences
and judgments (Hung et al., 2014). Decision-makers can provide their subjective opinions in the form of
linguistic terms or fuzzy numbers to make the decision model more closely aligned with human intuition.
In contrast to some methods, which require precise numerical weights for the criteria, Fuzzy TOPSIS can
handle situations where it is difficult to assign exact weights (Kumar et al., 2023). Fuzzy weights can be
assigned to criteria, which allows for a more realistic statement of the decision maker's uncertainty in
weight assignment and the consideration of interdependence and interaction among decision criteria
(Koltharkar & Sridharan, 2020).

This is very important in cases of complex decisions when the significance of one criteria to another is
incredible. Traditional techniques may oversimplify these interactions and have a more limited predictive
power. Fuzzy TOPSIS provides a more robust treatment of inconsistencies in decision-maker preferences.
It can handle conflicting information and produce meaningful rankings (Biiyiik6zkan & Ifi, 2012), making
it a desirable tool in situations where decision-makers may give inconsistent judgments. Real-world
decision problems are often complex, having multiple criteria and alternatives. Fuzzy TOPSIS is ideal for
handling this complexity and providing a comprehensive analysis of various factors simultaneously. Fuzzy
TOPSIS is unique for its capability to handle uncertainty, flexibility in representation, incorporation of
subjective judgment, versatility in criteria weighting, OD m interactions, and adaptability to real-world
complexity. These advantages make it a powerful tool for making decisions, especially in situations where
other techniques may be lacking.

METHODOLOGY

The research methodology was structured into three sequential phases to ensure methodological rigor and
practical relevance.

Phase 1: Literature Review and Problem Structuring

Phase 1 commenced with a comprehensive literature review to establish a strong theoretical foundation for
the study. An extensive review of prior research in multi-criteria decision-making (MCDM), internship
selection, and fuzzy decision models was conducted to identify relevant decision criteria and decision-
making requirements. This phase served as the conceptual grounding for the subsequent stages by
synthesizing existing knowledge and clarifying the key attributes required for effective undergraduate
internship candidate selection.

Phase 2: Data Collection and Conceptual Decision Model Development
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The second phase focused on data collection and the development of the conceptual decision model. Data
were obtained through a case study approach involving a consultancy company, where decision-making
requirements were extracted through structured analysis and direct engagement with key decision-makers.
This process ensured that practitioner insights and real-world constraints were incorporated into the model.

Based on the collected data, a conceptual decision model was developed to represent the internship
candidate selection problem. The model was designed to be sufficiently flexible for application across
different decision-making contexts. To enhance practicality and transparency, the model was
operationalized using Microsoft Excel, providing a concrete computational platform for implementing the
Fuzzy TOPSIS method and facilitating further refinement.

Phase 3: Model Evaluation and Validation

The final phase involved the evaluation and validation of the proposed decision model. The effectiveness
of the model was assessed by examining its ability to rank internship candidates in a manner consistent
with managerial expectations and organizational priorities. Validation was further strengthened through
sensitivity analysis, which examined the robustness of the model by analyzing the effects of variations in
criteria weights on the final rankings. This process ensured that the model remained stable and reliable
under different decision scenarios.

Table 1
Research phase
Phase Activity Method
Phase Literature Review Systematic and intensive review of literature on MCDM, Fuzzy
1 TOPSIS, and internship candidate selection
Data Collection Case study approach involving documented analysis and semi-
(Decision-Making structured questionnaires with key decision-makers
Requirements)
Phase Conceptual Decision Development of a conceptual decision model based on identified
2 Model Development criteria and decision-maker preferences; implementation and
testing of the Fuzzy TOPSIS model using Microsoft Excel
Phase Evaluation and Assessment of model effectiveness and robustness through
3 Validation of Decision sensitivity analysis

Model

Description of the Case Study

The case study was conducted in an engineering consultancy firm established in 2016, operating within
the Malaysian engineering consultancy sector. The firm specializes in providing engineering consultancy
services with a primary focus on the energy, power, industrial, and building services domains. It is formally
registered as an Engineering Consultancy Practice (ECP) with the Board of Engineers Malaysia (BEM)
and the Ministry of Finance Malaysia (MOF), ensuring compliance with national regulatory requirements.

The organization is supported by a multidisciplinary team of experienced engineers with expertise in civil,
structural, mechanical, and electrical engineering. Its consultancy services span a wide range of project
phases, including feasibility and operational studies, planning, engineering design, project management,
and contract administration. The firm has undertaken projects across Malaysia and selected Southeast
Asian markets, serving both public and private sector clients.

81



Journal of Technology and Operations Management: Vol. 21. Number 1, January 2026: 76-92

In consultancy-based organizations, decision-making is often guided by organizational mission and vision,
which define strategic priorities and operational goals (Cipi et al., 2023). This context makes the firm an
appropriate case for examining structured decision-support approaches in internship candidate selection.

MODEL DEVELOPMENT AND RESULT
Phase 1: Literature Study and Data Collection

To pursue the study's primary goal, an extensive literature review was conducted to identify the criteria for
selecting an internship. Several papers were examined, leading to the identification of five key criteria.
The exploration then delves further into these main criteria, breaking them down into sub-criteria before
presenting them to the decision maker. A datasheet that compiles information on authors and their criteria
for selecting interns from diverse backgrounds, including fields such as nursing and business, has been
documented at the early stage of the literature review. After completing a literature review of the criteria
used to select internship students, a questionnaire to identify these criteria has been compiled and presented
to decision-makers at the consultancy company. The selection of main and sub-criteria was determined by
identifying the most frequently mentioned criteria across all the papers studied. Table 2 shows the results
from 2 decision makers, and Table 2 below illustrates each main criterion based on the selected sub-criteria.

Table 2
Decision Makers Criteria

Decision Maker

Main Criteria Sub-Criteria 1 Decision Maker 2
Demographic Gender \ \
Age \ \
Experience Critical Thinking Problesnlzi-lslolvmg
Academic Background Education Level \ \
Communication Comprehensive and verbal ability
Competency
Non-Verbal
Interpersonal Competency Intercultural Sensitivity

Intercultural Awareness

Intercultural Effectiveness
Organization and coordination
ability

Self-management ability

Management Competency

<2 2 22 2 2
2 2 2 2 2 =2

The proposed sub-criteria from the decision-maker will be incorporated only if both decision-makers agree
on the same criteria. The findings indicate that experience will not be included in the demographic criteria,
as neither decision-maker opted for it.
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Table 3
Final Criteria
Main Criteria Sub Criteria
Demographic Gender
Age
Academic Background Education Level
Communication Competency Comprehensive and verbal ability
Non-Verbal
Interpersonal Competency Intercultural Sensitivity

Intercultural Awareness
Intercultural Effectiveness
Management Competency Organization and coordination ability

Self-management ability

Internship Selection

_ _ ; C3: C4: -
e || || i | | e | | S5t
o = Competency Competency Cmpetency
Al: Candidate 1 A2: Candidate 2 A3: Candidate 3
Figure 2

The hierarchical structure
Phase 2: Conceptual Decision Model Development

As mentioned in the literature review, the technique to be used for developing the decision model is fuzzy
TOPSIS. The fuzzy method, with its linguistic weighting, ensures the decision model can adapt to the
diverse and nuanced perspectives of decision-makers (Maity et al., 2023), thereby supporting a more
adaptive, contextually appropriate process for intern selection. This approach aligns with the dynamic
nature of talent acquisition and reflects the complex real-world considerations involved in selecting the
most suitable internship candidates for the consultancy company. To develop the decision model, Chen's
(2000) linguistic variables for the importance weights of each criterion provide a standardized, well-
defined linguistic framework for the fuzzy method presented in Table 4. Chen's linguistic variables
typically include terms like “Very Low”, “Low”, “Medium Low”, “Medium”, “Medium High”, “High”,
and "Very High" to express varying degrees of importance.
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Table 4
Linguistic variable for the importance weight of each criterion
Lingusitic Variables Rating
Very Low (VL) (0,0,0.1)
Low (L) (0,0.1,0.3)
Medium Low (ML) (0.1,0.3,0.5)
Medium (M) (0.3,0.5,0.7)
Medium High (MH) (0.5,0.7,0.9)
High (H) (0.7,0.9,1.0)
Very High (VH) (0.9,1.0,1.0)

Then, the linguistic variable is assigned to each criterion in Table 5. This is based on the decision-makers'
decisions and the literature review conducted earlier.

Table 5
Final weight for each criterion
Main Criteria Weighted

Demographic H (0.7,0.9,1.0)
Academic Background MH (0.5,0.7,0.9)
Communication Competency M (0.3,0.5,0.7)
Interpersonal Competency VH (0.9,1.0,1.0)
Management Competency MH (0.5,0.7,0.9)

The development of the decision model consists of 8 steps that must be carried out one by one Chen, 2000).
Step 1 involves decision-makers using linguistic weighting variables (as depicted in Table 5) to evaluate
the significance of the criteria and present their assessments in Table 6.

Table 6
Linguistic variables for rating of the candidate
Lingustic Variables Rating

Very Poor (VP) (0,0,1)
Poor (P) (0,1,3)
Medium Poor (MP) (1,3,5)
Fair (F) (3,5,7)
Medium Good (MG) (5,7,9)
Good (G) (7,9,10)
Very Good (VG) (9,10,10)

Moving on to Step 2, decision-makers employ linguistic rating variables (outlined in Table 6) to assess the
alternatives' ratings for each criterion, as shown in Table 7.
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Table 7
Ratings for each criterion for the candidate

Decision Makers

Criteria Candidate
DM1 DM2
Cl Al F F
A2 MP MG
A3 G MP
C2 Al MG F
A2 F P
A3 VG MG
C3 Al VG MG
A2 MG G
A3 MP VG
C4 Al G VP
A2 F G
A3 MP VG
G5 Al G MP
A2 VG G
A3 MP MG

In Step 3, the linguistic evaluations from Table 7 are transformed into fuzzy numbers. This process is
pivotal for constructing the fuzzy decision matrix and ascertaining the fuzzy weight assigned to each
criterion, as illustrated in Table 8 for decision maker 1 and Table 9 for decision maker 2.

Table 8
The fuzzy weights from decision maker 1’s ratings.
Cl C2 C3 C4 C5
Al 3 5 7 5 7 9 9 10 10 7 9 0 7 9 10
A2 1 3 5 3 5 7 5 7 9 3 5 7 9 10 10

A3 7 9 10 9 10 10 1 3 5 1 3 5 1 3 5

Table 9
The fuzzy weights from decision maker 2’s ratings.

Cl C2 C3 C4 C5
Al 3 5 7 3 5 7 5 7 9 0 O 1 1 3 5
A2 5 7 9 0 9 10 9 10 7 9 10
A3 1 3 5 5 7 9 9 10 10 9 10 10 5 7 9

W
3

Step 4 is to find the combined decision matrix and normalize the fuzzy decision matrix. The combined
decision matrix is using the following formula:

—mi k - Ky o o= -k
ar.j—mmk{aij}, b,j—average{bij}, (,.j.—maxk{(lg} (1

Where a, b, and ¢ are the fuzzy weight ratings for the first, second, and third numbers, respectively.
Triangular fuzzy numbers can describe these linguistic variables.

85



Journal of Technology and Operations Management: Vol. 21. Number 1, January 2026: 76-92
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X (aij,b,fﬂ,j) of | 421 P2 €23 2
@31 P3 33

The combined decision matrix from both decision makers is shown in Table 10 below.

Table 10
Combine decision matrix

Cl C2 C3 C4 C5
Al 30 33 7.0 30 6.0 9.0 50 &5 100 00 45 100 1.0 6.0 10.0
A2 1.0 33 9.0 0.0 3.0 7.0 50 &80 100 30 7.0 100 7.0 95 100
A3 10 40 100 50 85 100 10 65 100 1.0 65 100 1.0 50 90

Next, is to find a normalized fuzzy decision matrix. There are two formulas to find a normalized fuzzy
decision matrix for benefit criteria and cost criteria, or non-benefit criteria. The formula is shown below as
c*j for benefit criteria and a™j for cost benefits.

aij bi]. 4::ij
el ,andc‘j:maxi(cij) 3)
c'j c'j ¢j
aiij a*_ij a*ij
?i.= s s , and a=j = min.(a_)
] c. b, a.. Y
ij ij ij

The normalized fuzzy decision matrix is shown in Table 11.

Table 11
Normalize fuzzy decision matrix

C1 C2 C3 C4 C5
Al 043 048 1.00 033 0.67 1.00 050 085 1.00 0.00 045 1.00 0.10 0.60 1.00
A2 0.11 037 1.00 0.00 043 1.00 050 080 1.00 0.30 0.70 1.00 0.70 0.95 1.00
A3 0.10 040 1.00 050 0.85 1.00 0.10 065 1.00 0.10 0.65 1.00 0.11 0.56 1.00

Step 5 is to compute the weighted normalized fuzzy decision matrix using the following formula:

~

[y ij:? g XW; where,1=1,2, ..., m,., where j = 1,2, ..., m,. and W, is the weighted fro the criteria that

have been decided in Table B. The weighted normalized fuzzy decision matrix is shown in Table 12.

Table 12
Weighted normalized fuzzy decision matrix

Cl Cc2 C3 C4 C5
Al 030 043 1.00 0.17 047 090 0.15 043 070 0.00 0.45 1.00 0.05 042 0.90
A2 0.08 033 1.00 000 030 090 0.15 040 0.70 027 0.70 1.00 0.35 0.67 0.90
A3 0.07 036 1.00 025 060 090 003 033 070 0.09 0.65 1.00 0.06 039 090

Step 6 is to find the Fuzzy Positive Ideal Solution (FPIS) and Fuzzy Negative Ideal Solution (FNIS) by

using the formula, considering v =(1,1,1) and vj =(0,0,0), where j=1,2,....m
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s

A* =(Nv+ N\; v ), where v .=max {v ..} for FPIS and, (5)
n J it 3

A~ =(Nv_ v cees v ), where v .=min A{v .. } for FNIS. (6)
n j it il

The FPIS and FNIS are shown in Table L. The A* is he maximum number in the weighted normalized
fuzzy decision matrix, and A- is the minimum number in the weighted normalized fuzzy decision matrix.

Table 13
FPIS and FNIS

C1 C2 C3 C4 C5
A1 030 043 1.00 0.17 047 090 0.15 043 0.70 0.00 045 1.00 005 042 090
A2 008 033 1.00 000 030 090 0.15 040 0.70 0.27 070 1.00 0.35 0.67 0.90
A3 007 036 1.00 025 0.60 090 0.03 033 070 0.09 0.65 1.00 0.06 0.39 0.90

A* 030 043 1.00 025 0.60 090 0.15 043 070 027 070 1.00 035 0.67 0.90
A- 0.07 033 1.00 0.00 0.30 090 0.03 033 0.70 0.00 045 1.00 0.05 0.39 0.90

Step 7 is to find the distance between each weighted normalized fuzzy decision matrix in Table 13 to the
FPIS and FNIS by using the formula:

d(%,5) = ;[(al—az)2+(b1—b2)2+((rl—c2)2] (7)
Table 14
Distance from FPIS
Cl C2 C3 c4 Cs Sum, d |
Al 0.000 0.088 0.000 0.212 0.224 0524
A2 0.140 0.223 0.014 0.000 0.000 0377
A3 0.139 0.000 0.090 0.108 0.233 0570
Table 15
Distance from FNIS
Cl Cc2 C3 C4 (05} Sum, d.i_
Al 0.144 0.136 0.090 0.000 0.018 0.388
A2 0.004 0.000 0.082 0212 0.235 0.534
A3 0.015 0.223 0.000 0.127 0.567 0.932

Step 8 is to calculate the closeness coefficient, CCi, for each candidate using the formula:

d-
CC,=———— wherei=12,...,m,. (8)
dr +d;

i
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Table 16
Ranking for each candidate
Candidate d; d; CCi Ranking
Al 0.524 0.388 0.425 3
A2 0.377 0.534 0.586 2
A3 0.570 0.932 0.621 1

From Table 16, the study can conclude the ranking for each candidate by assigning the highest CCi a
ranking of 1, followed by the others as 2 and 3. Candidate 3 (A3) has the highest ranking for being selected
by higher management to be an intern at their company, as A3 meets all the criteria they require.

Phase 3: Evaluation of Decision Model

From Table 16, the study can conclude the ranking for each candidate by assigning the highest CCi a
ranking of 1, followed by the others as 2 and 3. Candidate 3 (A3) has the highest ranking for being selected
by higher management to be an intern at their company, as A3 meets all the criteria they require. The
evaluation of our Fuzzy TOPSIS decision model involves a critical component: sensitivity analysis. This
method is instrumental for assessing how changes in input parameters the model's output, thereby gauging
its robustness and reliability (Alvarez-Miranda et al., 2023). Specifically, in the Fuzzy TOPSIS decision
model, sensitivity analysis enables us to examine the impact of variations in criterion weights or linguistic
variables on the final results. To perform a sensitivity analysis, we set the weights for all criteria to zero,
except for C1, which was assigned a "Very High" (VH) linguistic variable. The result is shown in the Table

below.
Table 17
Sensitivity Analysis
Candidate  d; d- CCi Ranking Cl VH 09 1 1
Al 0.000 0.181 1.000 1 C2 / 0 0 0
A2 0.176 0.006 0.032 3 C3 / 0 0 0
A3 0.176 0.017 0.088 2 C4 / 0 0 0
C5 / 0 0 0

The results showed a significant change in the ratings for each candidate. This outcome confirms that the
data is of a high sensitivity, meaning that slight changes to the weights of the criteria or linguistic variables
can lead to substantial changes in the output of the whole decision model. It is important to understand that
the sensitivity of data is favorable to the decision model per se. A very sensitive model indicates that the
results are sensitive to variations in the input parameters, which suggests a sophisticated and adaptive
system (Alvarez-Miranda et al., 2023). In the context of our Fuzzy TOPSIS decision model, this sensitivity
means that the model can be affected by subtle changes in the criteria's preferences or linguistic
interpretations, making it more effective as a comprehensive and responsive decision-making model. The
data's detected sensitivity speaks volumes to the Fuzzy TOPSIS decision model's ability to capture subtle
details, making it a powerful and reliable tool for informed decision-making.

DISCUSSION AND CONCLUSION

Intern selection is a complex process that involves a range of standards and subjective assessments. The
development of Fuzzy TOPSIS to address the challenges posed by this complexity holds a bright future
for enhancing decision accuracy. This paper will explore the creation of a decision model for intern
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selection and apply Fuzzy TOPSIS to address the uncertainties associated with these decisions. Fuzzy
TOPSIS can be described as a powerful decision-making tool, as it can handle the vagueness and
uncertainties present in the internship selection process. With the introduction of fuzzy logic, the model
provides a more realistic depiction of decision scenarios by accommodating imprecise and ordinal
assessments. The results of the current research are consistent with the previous literature, which suggests
that selecting an internship is a multi-dimensional decision-making process and that it is necessary to
evaluate beyond academic performance. As in previous research, the findings also show that academic
background is more of a minimum criterion than a decisive independent variable in differentiating
candidates (Baert et al., 2021; Cheng et al., 2023). This is in line with the results provided by Martin and
Eka (2019), who were able to realise that although academic understanding is boosted by the role of an
internship, employment efficiency is linked with applied skills more than professional behaviour.
Compared to MCDM-based internship selection research studies in startup and healthcare settings (de
Souza Rocha Junior et al., 2021; Tan et al., 2023), the study emphasizes the relevance of competency-
based evaluation and extends the usage of the approach to the engineering consultancy domain where the
collaborative work and interaction with clients are primary factors. Fuzzy TOPSIS was used in this study
as an addition to crisp decision models or survey-based ranking studies because subjective judgments and
linguistic assessments associated with the selection were effectively captured through its application. The
focus on the competencies of communication, interpersonal, and managerial skills can be explained by the
fact that the initial studies have already significantly underlined the increased role of soft skills, awareness
of other cultures and self-control in professional service settings (Perusso et al., 2020). Nevertheless, unlike
some previous MCDM applications that reported almost consistent candidate rankings, the sensitivity
analysis in our case revealed that the candidate rankings are sensitive to adjustments in the weights of
different criteria. This result indicates that the outcomes of the internship selection are highly aligned with
the organisational priorities and situation, which confirms Chen's (2000) statement that fuzzy models that
are flexible and fuzzy are more applicable in real-world decision-making. On the whole, the findings
support and build on the available literature and indicate that a transparent Fuzzy TOPSIS framework offers
both methodological and practical reflectiveness to the internship selection in consultancy-driven settings.
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