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Abstract

This study aims to examine the application of the Analytic Network Process (ANP) in selecting leaders for public universities in Vietnam. The
research seeks to develop a transparent, scientific, and decision-making framework for evaluating leadership candidates based on multiple
interrelated criteria in higher education governance. Empirical data were collected from experts, lecturers, and students at a public university in
Vietnam, with a total sample size of 257 respondents. The research employed pairwise comparison matrices and ANP procedures, including
criteria identification, consistency testing, weight calculation, and candidate ranking. Five criteria were identified for evaluating leadership
candidates: professional qualifications and scientific research capacity, ethics and integrity, experience in management and organization, ability
to inspire colleagues and students, and ability to mobilize financial resources. The results indicate that ethics and integrity (C2) with weight
(0.2550), ability to mobilize financial resources (C5) with weight (0.2350), and experience in management and organization (C3) with weight
(0.2309) were the most influential factors in leadership selection. Based on these weighted criteria, three leadership candidates were evaluated
and ranked, demonstrating the suitability and effectiveness of the ANP model in supporting decisions for selecting university leaders. The study
provides a scientifically based, transparent assessment tool while suggesting policy implications in senior human resource management, in line
with the requirements of innovation and sustainable development of Vietnamese higher education.
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1. Introduction

In the context of fundamental and comprehensive innovation in education and training in Vietnam, higher education is
playing a central role in training high-quality human resources to serve the cause of industrialization and modernization
of the country [1], [2]. One of the key factors determining the quality and effectiveness of higher education institutions
is the management team [3], [4]. In particular, university leaders are responsible for strategic planning, academic
governance, research promotion, international cooperation, and institutional administration in an increasingly
competitive and dynamic environment.

In the higher education institutions, leaders such as principals, vice principals, and deans not only perform
administrative functions but also shape academic culture, staff development, scientific research, and training quality
[5]. Higher education leadership plays an important part in determining the overall direction and development of
universities [6], [7]. University leaders are responsible for orienting training activities, promoting scientific research,
and fostering academic culture and institutional environments [8], [9]. Effective leadership contributes significantly to
institutional reputation, organizational performance, and international integration [10], [11]. Therefore, in the context
of higher education autonomy and global integration in Vietnam, university leaders are expected to possess not only
professional expertise and managerial competence but also ethical integrity and strategic vision.

Despite the recognized importance of leadership, the selection process for university leaders in many Vietnamese
higher education institutions remains largely dependent on administrative procedures and subjective judgments [12].
Existing practices often lack a systematic evaluation framework capable of integrating multiple decision criteria and
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stakeholder perspectives. As a result, leadership appointments may not fully reflect the competencies required for
effective university governance and sustainable institutional development. This issue reveals an important research
gap: the limited application of scientific multi-criteria decision-making approaches in leadership selection within
Vietnamese public universities.

Selecting university leaders is inherently a complex decision-making problem because it requires simultaneous
consideration of multiple interrelated criteria, including leadership capacity, management experience, professional
qualifications, ethical qualities, adaptability, and organizational compatibility. Conventional evaluation approaches
may not adequately capture the interactions and dependencies among these factors. Therefore, there is a growing need
for a transparent, objective, and systematic decision-support method that can address these complexities and improve
the quality of leadership selection in higher education institutions.

The ANP is a decision method developing on the basis of AHP [13]. Unlike AHP, which assumes linear relationships
between factors, ANP allows for consideration of feedback links and interactions between factors and alternatives [14].
The ANP can be applied to consider the interdependencies among all factors with appropriate weighting measures for
each factorial criterion [15]. Given that leadership selection in universities involves multiple interconnected attributes,
ANP provides an appropriate methodological approach for this context.

This study applies the ANP method to support the selection of leaders in Vietnamese public universities. The research
aims to contribute both theoretically and practically by developing a scientific and transparent evaluation framework
for leadership selection in higher education institutions. The findings are expected to support universities and
policymakers in improving leadership appointment processes in line with the ongoing trend toward autonomy,
accountability, and international integration in higher education. Furthermore, the proposed framework may be adapted
and applied to other educational institutions in Vietnam.

The remainder of this study is organized as follows: Section 2 presents the literature review. Section 3 describes the
ANP methodology. Section 4 discussed the survey and analysis. Finally, conclusions and recommendations are
provided in the last section.

2. Literature Review

Studies that utilize multi-criteria decision-making tools to address priority problems are prevalent and span various
fields. Previous studies applying AHP mainly focused on prioritization and selection problems in engineering,
energy, agriculture, manufacturing, and risk management contexts. For example, Chandra et al. [16], Demir et al.
[17], and Veisi et al. [ 18] demonstrated the suitability of AHP for evaluating alternatives under multiple criteria in
infrastructure, renewable energy, and agricultural decision-making. Other studies combined the AHP model with
complementary models such as TOPSIS, VIKOR, SWOT, and risk matrices to improve decision accuracy and
handle uncertainty in complex environments [19], [20], [21], [22], [23]. These studies collectively confirm that AHP
is effective when decision criteria are relatively independent and hierarchically structured.

The ANP model was developed to overcome the limitations of AHP by incorporating interdependencies and
relationships among decision criteria. Studies applying the ANP model have mainly addressed complex decision-
making problems involving strategic planning, supply chain management, energy policy, and personnel evaluation
[24], [25], [26], [27]. Compared with AHP studies, ANP applications place greater emphasis on capturing
interactions among factors that influence decision outcomes. For instance, Chen et al. [28] applied ANP to analyze
interconnected green supply chain risks, while Kaytez [26] used ANP to prioritize strategies for wind power
expansion where multiple criteria influenced one another simultaneously. These studies demonstrate that ANP is
particularly appropriate for decision contexts characterized by mutual dependence among evaluation dimensions.

Although several studies have applied ANP to personnel-related decisions, such applications remain limited,
especially in educational management. Ozdemir & Sagir [29] used the ANP method to prioritize the air traffic
controller selected, and Setiawan et al. [30] applied the method to managerial selection in the pharmaceutical
industry. However, these studies were conducted in non-educational sectors and focused primarily on operational
personnel evaluation. Within higher education research, recent studies have largely concentrated on digital
transformation, artificial intelligence, and educational quality improvement rather than leadership selection. For
example, Ayeni et al. [31] studied the application of Al in educational settings, focusing on its impact on learning
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and teaching. Owan et al. [32] emphasized the possible use of artificial intelligence to measure and evaluate
educational quality. Lian et al. [33] examined the most effective tool for fostering competition within the education
sector. Ohara [34] discussed the role of social media influences on communication management in educational
settings. Fithri et al. [35] conducted a study examining the factors that influence the commercialization of scientific
research products at a university. Dempere et al. [36] conducted studies on the impact of ChatGPT on higher
education. Akour and Alenezi [37] have made profound observations about the future of higher education in the era
of digital transformation. George and Wooden [38] studied the transformation of a higher education strategy based
on the development of artificial intelligence. Consequently, there remains a significant gap regarding the application
of ANP to leadership selection in higher education institutions.

The present study builds upon the methodological strengths identified in previous ANP research, particularly the
ability of ANP to model complex relationships and interdependencies among evaluation criteria. Leadership
selection in higher education involves multiple interconnected dimensions, including managerial competence,
academic reputation, strategic vision, innovation, ethics, interpersonal skills, and institutional development capacity.
These criteria are not independent; rather, they influence one another in both direct and indirect ways. Therefore,
unlike AHP, which assumes hierarchical independence, ANP provides a more suitable analytical framework for
capturing these interactions. Based on this rationale, the current study adopts ANP to develop a comprehensive
decision-making model for leadership selection in higher education institutions, thereby extending the application
of ANP into an underexplored educational management context.

3. Methodology

3.1. Research Process

The research framework presented in figure 1 illustrates the sequential process adopted in this study for selecting
higher education institution leaders using the ANP method. The process begins with defining the research objective
and conducting a literature review to identify relevant evaluation criteria.

| Research goal |

[ Selection of higher education institution leaders ]

!

| Applying ANP |

Establish a group of experts, identify criteria, and determine interrelationships among ]

[ Pairwise comparison process ]

l

Construction of ANP Supermatrix; normalization and convergence of final weights

]

Priority ranking J

| Make a decision

!

[ Decision selection of leaders in higher education institutions ]

Figure 1. Research framework

Subsequently, an expert panel is established to validate the criteria and determine the interrelationships among them.
Based on these relationships, pairwise comparisons are performed to assess both the relative importance and mutual
influence of the criteria. The collected judgments are then used to construct the ANP supermatrix. After
normalization and iterative convergence, the final weights for the criteria are obtained and used to rank the
leadership selections. Finally, the results support the decision-making process for selecting higher education
institution leaders.

3.2. Analytical Network Process

The ANP is a multi-criteria decision-making method widely used to analyze and solve complex problems involving
many interrelated factors [39]. ANP provides a more comprehensive framework compared to AHP for multi-criteria
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decision-making, especially in cases where hierarchical structures fall short. This is particularly important when
tackling complex issues or analyzing the intricate interactions both within clusters and between clusters of factors [40].
The ANP method is used to find out the most dominant key factors and determine the priority order of alternative
solutions [41]. In this network configuration, ANP considers not only the internal dependencies among elements within
the same cluster but also the external dependencies among elements across different clusters. As a result, the method
can provide more comprehensive insights, reduce potential evaluation errors, and improve the accuracy of expert
judgments [42].

In the ANP framework, the relationships and interactions among criteria are represented through a supermatrix. This
supermatrix contains the relative influence weights among elements in the network system. The matrix is then raised
to successive powers until it reaches convergence and becomes a limit matrix. The resulting limit matrix contains the
final priority weights of the decision elements and alternatives. One limitation of the ANP is that the assumption of
convergence for the weighted supermatrix holds true only under specific conditions [43]. Nevertheless, ANP remains
an effective and powerful approach for solving complex multi-criteria decision-making problems because it allows the
analysis of feedback and mutual influence relationships among factors.

The ANP is a comprehensive theory of relative measurement that enables the creation of composite preferred ratio
scales derived from individual ratio scales. These ratio scales represent relative measures of how interacting factors
affect one another, based on established control criteria. While AHP is organized in a hierarchical structure, ANP is
designed to address issues that involve interactions and mutual influences among factors. Therefore, ANP is structured
as a network and more accurately represents the interactions between factors in a multi-criteria decision-making
problem [44], [45]. This study applies the ANP method through six fundamental steps, as outlined below:

Step 1: Identify goals and related criteria. The primary objective of this study was to prioritize the selection of leaders
for higher education institutions. To establish the evaluation framework, the authors formed a panel of experts
consisting of experienced professionals and administrators in the field of higher education. A semi-structured group
discussion was conducted to identify, evaluate, and validate the criteria relevant to leadership selection. Prior to the
discussion, a preliminary list of criteria derived from the literature review was provided to the experts as a reference
framework. Through iterative discussion and consensus building, the experts refined the criteria to ensure
comprehensiveness, relevance, and contextual suitability for higher education institutions. The finalized criteria are
presented in table 1.

Table 1. Criteria for selecting leaders in higher education institutions

Criteria Source Explanation

Professional qualifications and scientific research capacity constitute fundamental requirements for

Professional leaders in higher education institutions. This criterion reflects the candidate’s academic expertise, depth
qualifications, Shen e al of disciplinary knowledge, and professional competence within a specialized field. In addition, it
scientific [46] ’ demonstrates the ability to conduct scientific research, contribute to academic development, and publish
research research outcomes in both domestic and international scholarly forums. Leaders possessing strong
capacity (C1) academic and research capabilities are more likely to promote innovation, enhance institutional academic

reputation, and support the development of high-quality education and research activities.

Ethics and integrity are essential leadership attributes, particularly within higher education environments
where leaders are expected to serve as role models for lecturers, staff members, and students. This
Ethics and Rostami ef al.  criterion encompasses honesty, fairness, transparency, responsibility, and the appropriate use of authority
integrity (C2) [47] for the collective benefit of the institution rather than personal interests. The ethics and integrity of higher
education institution leaders play a crucial role in creating a healthy, reputable, and sustainable

educational environment.

Experience in Experience in management and organization reflects a leader’s capability to effectively administer and
management ) develop higher education institutions in a dynamic educational environment. This criterion includes
and Rybnicek ez strategic thinking, administrative competence, adaptability, and the ability to coordinate institutional

organization al. [48] resources efficiently. It also involves competencies related to human resource management, financial
(C3) administration, curriculum innovation, teaching improvement, international collaboration, and
institutional culture development. Leaders with substantial managerial experience are better positioned
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to improve educational quality, respond to societal and stakeholder expectations, and guide universities
toward sustainable development.

The ability to inspire colleagues and students represents an important interpersonal and leadership
competency in higher education institutions. This criterion reflects the leader’s capacity to motivate

Ability to D . . .
s individuals, encourage professional and academic development, and foster commitment toward common
mspire Expert S .. . . .
. . organizational goals. Inspirational leadership is demonstrated through enthusiasm, -effective
colleagues and Discussion .. s . . . .
students (C4) communication, active listening, empathy, and the maintenance of a positive and constructive attitude.
Leaders with strong inspirational abilities can create a supportive academic environment that enhances
collaboration, innovation, and collective engagement among lecturers, and students.
The ability to mobilize financial resources refers to the capability of securing, managing, and optimizing
Ability to financial support for institutional development and long-term sustainability. This criterion includes
4 identifying new funding opportunities, effectively utilizing existing resources, and establishing
mobilize Wanyama . . . . e . . .
financial [49] partnerships with external stakeholders. Financial resource mobilization plays a crucial role in enabling

universities to invest continuously in infrastructure, academic programs, research activities, and
technological advancement. Leaders possessing strong financial mobilization capabilities can
significantly contribute to the sustainable growth and competitiveness of higher education institutions.

resources (C5)

The selection of the five criteria in this study was based on both an extensive literature review and expert discussions
involving experienced professionals in higher education management. The purpose of this process was not to include
all possible leadership characteristics, but rather to identify the most representative and practically measurable criteria
that directly influence leadership effectiveness in higher education institutions. These criteria were chosen because they
reflect the core dimensions of university leadership in the context of higher education governance, including academic
competence, moral responsibility, managerial capability, inspirational leadership, and institutional development
capacity.

Although other potential leadership factors were identified during the preliminary review and expert consultation
process, such as communication skills, international collaboration experience, political awareness, innovation
capability, and digital transformation, these factors were not included as independent criteria for several reasons. First,
some of these aspects overlapped conceptually with the selected criteria. For example, communication and motivational
abilities were considered part of the ability to inspire colleagues and students (C4), while innovation capability was
reflected through professional qualifications and management experience (C1 and C3). Second, several criteria were
considered difficult to measure objectively and consistently through pairwise comparison and stakeholder evaluation
within the ANP framework. Third, to maintain the practicality and consistency of the ANP model, the number of
criteria needed to remain manageable because an excessive number of interrelated criteria could increase model
complexity and reduce the consistency of expert judgments. Therefore, the five selected criteria were considered
sufficient to represent the essential competencies of higher education leaders while ensuring the feasibility, consistency,
and interpretability of the ANP analysis model.

Step 2: Establishing the network structure. The authors developed a network that illustrates the interactive relationships
among the identified criteria. They qualified these relationships prior to performing pairwise comparisons of the
criteria. This step is essential because leadership selection in higher education involves multiple interconnected
dimensions, including academic competence, managerial capability, ethics, and interpersonal influence.

Step 3: Pairwise comparison and consistency analysis. After establishing the network structure, experts continue to
perform the quantitative assessment step by comparing pairs of importance levels and interactions between criteria.
The comparison was performed using Saaty's 1-9 scale, as shown in table 2, to ensure standardization and uniformity
in the assessment.

Table 2. Importance comparison scale [42]

Definition Level of importance Description
Equal importance 1 Criteria i and j are equally important.
Moderate importance 3 Criteria i is less important than Criteria j.

Important 5 Criteria i is more important than Criteria j.
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Very important 7 Criteria i is very important than Criteria j
Extremely important 9 Criteria i is definitely more important than Criteria j
Intermediate value 2:4;6;8

The results obtained assist in establishing the matrix of relative weights among the associated factors. The pairwise

comparison matrix is shown in equation (1).

1 Ai2 = Q1n]
1
a_ 1 azn
A= [aij]nxn = 12 : (1)
1 1 :
- — 1
1A1n  Q2n .

a;j represents the relative importance of criteron i compared with criterion j, satisfying the reciprocal property: a;; =
1

aij ’
The priority vector w is obtained from the principal eigenvector of matrix A, shown in equation (2).

AW = ApaxW 2)

Amax denotes the maximum eigenvalue of the comparison matrix; and w represents the normalized eigenvector
corresponding to the relative weights of the criteria.

To verify the reliability and logical consistency of expert judgment, the consistency index (CI) and consistency ratio
(CR) were calculated. The consistency index is determined by equation (3). and the consistency ratio is calculated as
shown in equation (4).

Cl = Amax—n (3)

n—-1
The consistency ratio is calculated as shown in equation (4).

_a
CR = o 4)

where random inconsistency (RI) is presented in table 3, and CR < 0.1 indicates an acceptable level of consistency.
Table 3. RI index [50]
n 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49

Step 4: Construction of the supermatrix. Following the pairwise comparison process, the local priority vectors were
synthesized to construct the ANP supermatrix. The supermatrix represents the entire network structure and incorporates
all interdependent relationships among criteria and alternatives. The unweighted supermatrix is represented as shown
in equation (5).

W11 W12 Wln

A — Wzl WZZ e W2n

. . . (5)
Wpi Wha oo Wy
each supermatrix W;; describes the influence of one cluster on another cluster within the network system.

The weighted supermatrix satisfies the stochastic property in which the sum of each column equals one. Such a
supermatrix is called a weighted supermatrix.
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Step 5: Limit supermatrix and convergence. To derive the global priority weights, the weighted supermatrix was raised
to sufficiently large powers until convergence was achieved. The limit supermatrix is expressed as shown in equation

(6).

Woo = lim (W)k (6)

k—oo

Convergence is achieved when the values in the matrix no longer change significantly between successive iterations.
The resulting limit supermatrix provides the final global priority weights for the criteria and alternatives in the decision
network.

Step 6: Make a decision. After determining the global priority weights, the authors proceeded to evaluate the candidates
according to the established criteria. Specifically, criteria related to professional qualifications and scientific research
capacity (C1), ethics and integrity (C2), experience in management and organization (C3), and ability to mobilize
financial resources (C5) were evaluated by seven members of the School Council. The criterion concerning the ability
to inspire colleagues and students (C4) was assessed by 50 lecturers and 200 students selected through random
sampling.

The evaluation employed the Vietnamese 10-point grading scale, where scores ranging from 9.0 to 10.0 are categorized
as “excellent,” scores from 8.0 to 8.9 are considered “good,” scores between 7.0 and 7.9 are labeled as “fairly good,”
scores from 6.0 to 6.9 are deemed “average good,” scores between 5.0 and 5.9 are classified as “average,” scores from
4.0 to 4.9 are regarded as “weak,” scores below 4.0 are identified as “poor,” and a score of 0 is marked as “unranked.”

The final candidate ranking was determined by aggregating the normalized evaluation scores with the ANP-derived
global priority weights. The candidate obtaining the highest overall score was considered the most suitable individual
for leadership selection within the higher education institution. Figure 2 presents the network diagram illustrating the
ANP model developed for selecting leaders in higher education institutions.

[ Selecting leaders in higher education institutions ]

Candidate A1 Candidate A2 Candidate A3

Figure 2. Network diagram for selecting leaders in higher education institutions
4. Results and discussion

4.1. Expert Characteristics

In qualitative research, sample sizes are typically small, ranging from 5 to 50 participants, as this research method
focuses on gathering insights about an event or phenomenon rather than applying rigid numbers. The expert method
also applies here, as it involves selecting experts based on their knowledge and practical experience [51]. In this study,
purposive sampling was employed to select experts with substantial experience and direct involvement in higher
education management. A total of seven experts participated in the ANP evaluation process. The selection of this
number was not based merely on general qualitative research conventions but was aligned with the methodological
requirements of the ANP approach. Previous studies applying AHP/ANP methods have commonly utilized relatively
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small panels of domain experts because the pairwise comparison process requires participants to possess deep
contextual understanding and decision-making experience. Therefore, the use of seven experts in this study is
considered appropriate to ensure both the reliability and consistency of the pairwise comparison matrices. Their direct
involvement in management, training, and evaluation activities provided them with comprehensive knowledge of the
candidates and the institutional context. This expertise enabled them to provide informed and reliable judgments during
the ANP comparison process. In addition, to ensure objectivity and comprehensiveness in the evaluation, the candidate
scoring also involved 50 lecturers and 200 randomly selected students who had worked directly with the candidates.
Table 4 presents the detailed characteristics of the study sample. Table 4 presents the detailed characteristics of the
study sample.

Table 4. Expert characteristics

Experience in higher education
p & Gender and age

management
Job/position
5-10
11-15 years 16-20 years Male Female Age
years
School Board Member 2 experts 3 experts 2 experts 5 2 40-60
Lecturer 24 26 30-50
Student 112 88 19-21

4.2. The Matrix Results in a Pairwise Comparison of the Relative Importance and Relationship
Between the Criteria

The pairwise comparison matrix of relative importance between criteria is shown in table 5. The results indicate clear
differences in the perceived importance of the five criteria. Among them, criterion C2 achieved the highest priority
weight (0.465), demonstrating that experts considered this criterion to play the most dominant role in the leadership
competency framework. The substantial gap between C2 and the remaining criteria suggests a consensus regarding its
strategic importance. In contrast, C4 obtained the lowest priority weight (0.055), implying that although it contributes
to the framework, its influence is comparatively limited when evaluated against the other criteria.

In addition, C1 ranked second with a priority weight of 0.247, indicating that this criterion was also considered highly
influential by the experts. Meanwhile, C5 (0.144) and C3 (0.089) were assessed as having moderate and relatively
lower importance, respectively. These findings reveal that the experts tended to prioritize criteria associated with
strategic and managerial capabilities over those perceived as supportive factors.

Furthermore, the consistency ratio (CR = 0.0151 < 0.1) confirms that the judgments provided by the experts were
highly consistent and reliable. Therefore, the comparison matrix satisfies the consistency requirement of the ANP
methodology, ensuring the robustness of the subsequent weighting and network analysis.

Table 5. Pairwise comparison matrix of criteria

C1 C2 C3 C4 C5 Priority vector
Cl1 1 12 3 4 2 0.247
C2 2 1 5 7 4 0.465
C3 1/3 1/5 1 2 1/2 0.089
C4 1/4 1/7 1/2 1 1/3 0.055
C5 1/2 1/4 2 3 1 0.144

RI=1.12; A max= 5.0675 ; CI= 0.0169; CR= 0.0151<0.1
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The pairwise comparison matrices illustrating the interrelationships among the criteria are presented in tables 6—10.
The results demonstrate that the criteria are not independent but exhibit varying levels of mutual influence within the
ANP network.

As shown in table 6, criterion C2 exerted the strongest interrelationship effect under the influence of criterion C1, with
a priority weight of 0.400, whereas C3, C4, and C5 had equal influence levels (0.200). This suggests that C2 is strongly
connected to C1 and may serve as a central driving factor in the network structure.

Table 6. Pairwise comparison matrix of the interrelationships between criteria (C1)

C1 C1 C2 C3 C4 C5 Priority vector
C1 - - - - - 0

C2 - 1 2 2 2 0.400

C3 - 1/2 1 1 1 0.200

c4 - 1/2 1 1 1 0.200

C5 - 1/2 1 1 1 0.200

RI=0.9; A max= 4.0000 ; CI= 0; CR=0<0.1

Similarly, the results in table 7 indicate that under criterion C2, criterion C5 had the greatest influence (0.469), followed
by C3 (0.280). This finding shows that improvements in C2 closely associate with the development of C5 and C3,
highlighting the interconnected nature of leadership competencies.

Table 7. Pairwise comparison matrix of the interrelationships between criteria (C2)

C2 C1 C2 C3 C4 C5 Priority vector
Cl 1 - 1/3 1 1/4 0.115

C2 - - - - - 0

C3 3 - 1 2 1/2 0.280

C4 1 - 1/2 1 1/3 0.136

Cs 4 - 2 3 1 0.469

RI=0.9; A max=4.0395; CI= 0.0132; CR= 0.0146 <0.1

The results in table 8 reveal that criteria C4 and C5 had equal and dominant influences (0.333) under criterion C3,
while C1 and C2 had weaker effects (0.167). This pattern indicates that C3 is more strongly associated with operational
and implementation-related dimensions represented by C4 and CS.

Table 8. Pairwise comparison matrix of the interrelationships between criteria (C3)

C3 C1 C2 C3 C4 C5 Priority vector
Cl 1 1 - 12 12 0.167

C2 1 1 - 1/2 1/2 0.167

C3 - - - - - 0

C4 2 2 - 1 1 0.333

C5 2 2 - 1 1 0.333

RI=0.9; A max=4.0000 ; CI= 0; CR=0 <0.1

In table 9, criterion C3 emerged as the most influential factor (0.482) under criterion C4, suggesting that C3 plays a
critical supporting role in strengthening the effectiveness of C4. Meanwhile, the relatively low weight of C5 (0.088)
indicates a weaker interaction between these two criteria.
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Table 9. Pairwise comparison matrix of the interrelationships between criteria (C4)

C4 C1 C2 C3 C4 C5 Priority vector
C1 1 1/2 1/3 - 2 0.158

C2 2 1 1/2 - 3 0.272

C3 3 2 1 - 5 0.482

C4 - - - - - 0

Cs 1/2 1/3 1/5 - 1 0.088

RI=0.9; A max=4.0177 ; CI= 0.0059 ; CR= 0.0066 <0.1

Finally, table 10 demonstrates that criterion C2 again had the strongest impact (0.530) under criterion C5, reinforcing
its dominant position of C2 within the overall network of relationships. The repeated prominence of C2 across several
matrices suggests that this criterion functions as a key influencing factor in the leadership competency model.

Table 10. Pairwise comparison matrix of the interrelationships between criteria (C5)

C5 C1 C2 C3 C4 C5 Priority vector
Cl 1 1/4 1/2 2 - 0.137

C2 4 1 2 7 - 0.530

(OX] 2 1/2 1 3 - 0.256

C4 1/2 1/7 1/3 1 - 0.077

Cs - - - - - 0

RI=0.9; A max=4.0092 ; CI=0.003 ; CR=0.0034 <0.1

In addition, all interrelationship matrices satisfied the consistency requirement with CR < 0.1, confirming that the
expert judgments were coherent and statistically acceptable. Therefore, the obtained results provide a reliable analytical
basis for constructing the supermatrix and determining the final priority weights in the ANP model.

4.3. Results of Supermatrix, Convergence Matrix, and General Weight of Criteria

The decision was made after comparing the relative priority of the criteria. Also compare each pair of their mutual
relationships. The supermatrix W has been established as table 11. This matrix accurately represents the dependency
structure and feedback relationships among the criteria, which are essential for calculating the overall weight of each
criterion.

Table 11. Supermatrix W

Goal C1 C2 C3 C4 Cs

Goal 0 0 0 0 0 0
Cl 0.247 0 0.115 0.167 0.158 0.137
C2 0.465 0.400 0 0.167 0.272 0.530
C3 0.089 0.200 0.280 0 0.482 0.256
C4 0.055 0.200 0.136 0.333 0 0.077

Cs5 0.144 0.200 0.469 0.333 0.088 0

In the supermatrix, the authors repeatedly raised the matrix to successive powers in order to achieve convergence. The
convergence process was monitored by examining the stabilization of values across the matrix columns after each
iteration. In this study, convergence was attained at the 15th, where the priority weights became stable and identical
across columns, indicating that the influence structure among criteria had reached a steady-state condition.
Consequently, W' was adopted as the limit supermatrix. This procedure is consistent with the standard ANP
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methodology proposed by Saaty [45], in which the supermatrix is iteratively multiplied until long-term stable priorities
are obtained. The resulting limit matrix reflects the final relative importance of the criteria and serves as the basis for
determining the overall weights presented in table 12.

Table 12. Limit matrix

0 0 0 0 0 0
Cl 0.1245 0.1245 0.1245 0.1245 0.1245 0.1245
C2 0.2550 0.2550 0.2550 0.2550 0.2550 0.2550
C3 0.2309 0.2309 0.2309 0.2309 0.2309 0.2309
C4 0.1546 0.1546 0.1546 0.1546 0.1546 0.1546
C5 0.2350 0.2350 0.2350 0.2350 0.2350 0.2350

From the limit matrix, the author obtained the weights of the criteria in selecting leaders of higher education institutions,
shown in table 13.

Table 13. General weighting of criteria in selecting leaders in higher education institutions

Category Criteria General weight
Professional qualifications, scientific research capacity C1 0.1245
Ethics and integrity C2 0.2550
Experience in management and organization C3 0.2309
Ability to inspire colleagues and students Cc4 0.1546
Ability to mobilize financial resources C5 0.2350

The overall weight analysis results from the ANP model, presented in table 13, indicate that the criteria for selecting
leaders in higher education institutions vary in importance, reflecting the expectations and practical requirements for
this role within the context of Vietnamese higher education. Among the five evaluated criteria, “ethics and integrity”
(C2) achieved the highest priority weight of 0.2550, indicating that moral qualities, transparency, and ethical
responsibility are perceived as the most critical attributes of higher education leaders. This result suggests that, within
the context of university governance, leadership effectiveness is strongly associated with the ability to maintain
institutional trust, ensure fairness in decision-making, and establish a positive organizational culture. The prominence
of this criterion reflects the increasing expectation that university leaders should demonstrate not only managerial
competence but also exemplary ethical conduct in both academic and administrative activities.

The criterion of “ability to mobilize financial resources” (C5) ranked second with a weight of 0.2350. This finding
highlights the growing importance of financial management and external resource acquisition in the context of higher
education autonomy and institutional competition. University leaders increasingly need to establish partnerships, attract
investment, and secure diversified funding sources to support sustainable institutional development. The relatively high
weight assigned to this criterion indicates that strategic financial capability has become a central component of
leadership effectiveness in modern higher education institutions.

“Experience in management and organization” (C3) was ranked third with a weight of 0.2309, demonstrating that
administrative and organizational competencies remain essential requirements in leadership selection. The close
weighting between C3 and C5 suggests that respondents perceived managerial experience and financial capability as
complementary dimensions of effective leadership. This criterion reflects the practical demands placed on university
leaders to coordinate institutional operations, manage human resources, implement strategic planning, and respond
effectively to organizational challenges in increasingly complex educational environments.

The criterion of “ability to inspire colleagues and students” (C4) obtained a weight of 0.1546, indicating a moderate
level of importance compared with the other criteria. Although ranked lower, this criterion still contributes substantially
to leadership effectiveness, particularly in fostering motivation, academic collaboration, and institutional cohesion.
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Inspirational leadership may strengthen employee commitment and student engagement, thereby supporting the
achievement of institutional goals and the development of a positive academic environment.

Finally, “professional qualifications and scientific research capacity” (C1) received the lowest weight of 0.1245.
Although academic competence remains an important component in evaluating higher education leaders, the findings
suggest that respondents placed greater emphasis on ethical, managerial, and strategic leadership capabilities than on
individual scholarly achievements. This result may indicate a transition in leadership expectations within higher
education institutions, where the role of university leaders is increasingly oriented toward governance, organizational
management, and institutional sustainability rather than solely academic excellence.

Overall, the weighting structure in table 13 demonstrates that leadership selection in higher education institutions is
influenced more strongly by ethical values, strategic resource management, and organizational capability than by
purely academic qualifications. The findings reflect the evolving governance context of higher education, in which
university leaders are expected to balance academic responsibilities with managerial efficiency, financial sustainability,
and institutional development.

4.4. Results and Priority Ranking

The authors collected evaluation scores from 7 experts for 4 criteria: (C1) professional qualifications and scientific
research capacity, (C2) ethics and integrity, (C3) experience in management and organization, and (C5) ability to
mobilize financial resources. They also gathered evaluation opinions from 50 lecturers and 200 students regarding
criterion (C4), ability to inspire colleagues and students, before calculating the average score for each candidate based
on these criteria. The average score, when expressed as a decimal, is rounded to four decimal places to accurately
reflect the differences in scores among candidates. The comprehensive results detailing the scores and rankings for
each candidate can be found in table 14.

Table 14. Scores and rankings of candidates

C1 C2 C3 C4 C5
Total score Rank
wj 0.1245 0.2550 0.2309 0.1546 0.2350
Al 8 7 9 8.7000 6.2857 7.6812 2
A2 7.4286 9 7 7.1000 7.8571 7.7802 1
A3 7.4286 7.7143 7.8571 7.5000 7.1429 7.5443 3

Based on the criteria weighting established through the ANP model and the assessment scores provided by experts,
lecturers, and students, the research team calculated the total score for each candidate. The results indicate that
candidate A2 received the highest total score of 7.7802, ranking first, followed by A1 with a score of 7.6812 and A3
with a score of 7.5443.

The difference between candidates is relatively small; however, it can be observed that A2 has an advantage in the
highly weighted criteria, especially ethics, integrity, and ability to mobilize financial resources. The advantage A2
holds in these two criteria is clear, although this candidate does not excel in the other criteria. Conversely, Al has
outstanding management and technical capabilities but faces limitations in financial mobilization, which could impact
its overall ranking. Candidate A3 has consistent scores across all criteria; however, they do not particularly excel in
any specific area. The results indicate that the criteria with the highest weight, specifically ethics and integrity (C2),
ability to mobilize financial resources (C5), and experience in management and organization (C3), play a vital role in
distinguishing candidate rankings. Candidates who perform well on these criteria will have a high probability of being
selected as leaders in the current context of university autonomy and high requirements for public ethics.

In addition, the results also indicated that combining assessments from multiple sources (experts, lecturers, and
students) and applying the ANP method allowed for a comprehensive and objective analysis, reflecting the
multidimensional nature of the leadership selection process.
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5. Conclusions

5.1. Conclusions and Policy Implications

This study used the ANP method to establish a systematic and quantitative evaluation process for selecting leadership
in public higher education institutions in Vietnam. The identification of five key criteria includes professional
qualifications and research capacity, ethics, integrity, management experience, the ability to inspire colleagues and
students, and the ability to mobilize financial resources. The results indicated that ethics and integrity were the highest
weighted criteria, reflecting the fundamental role of personal qualities in the context of academic leadership. In
addition, the ability to mobilize financial resources and experience in management and organization is also highly
valued, showing a shift from purely academic management to a strategic and effective operational management model.
Calculating the total score and ranking candidates’ shows that individual differences come not only from technical
competence but also depend significantly on the ability to adapt to modern management requirements and social
expectations.

The study contributes both theoretically and practically by providing a transparent and scientifically grounded decision-
support framework for leadership selection in higher education institutions. Furthermore, the findings support the
broader applicability of multi-criteria decision-making approaches, particularly the ANP model, in personnel
evaluation, recruitment, and leadership development processes within the education sector. However, we should
acknowledge several methodological limitations when interpreting the findings. Although the ANP model provides a
structured mechanism for synthesizing evaluations from multiple stakeholder groups, the assessment process still relies
considerably on subjective judgments from experts, lecturers, and students. Individual perceptions, institutional
relationships, prior experiences, and personal expectations may have influenced the scoring process, particularly for
qualitative criteria such as ethics and integrity or the ability to inspire colleagues and students. In addition, the relatively
small differences in total scores among candidates suggest that minor variations in evaluators’ perceptions could
potentially affect the final ranking outcomes.

The research findings highlight significant policy implications for public higher education institutions in Vietnam.
First, universities should develop a systematic and multidimensional framework of leadership evaluation criteria,
emphasizing public ethics, resource mobilization capacity, and management experience. These criteria should be
standardized and quantified to improve transparency, fairness, and comparability among candidates. Second, multi-
criteria decision-making approaches such as ANP should be more widely integrated into senior personnel evaluation
processes because they allow interdependent relationships among criteria to be considered more comprehensively than
traditional assessment methods. Third, selection boards need to diversify the composition of evaluation participants,
including not only leaders and experts but also representatives of lecturers and students, who are directly related to
leadership effectiveness in school operations. Combining various assessment sources will provide a more
comprehensive reflection of the candidate's abilities and impact within a specific work environment. Fourth, as
universities gradually transition to a comprehensive autonomy mechanism, the head's ability to mobilize and manage
finances should be prioritized as a key criterion. This is especially important for public schools facing budget limitations
and the necessity for sustainable development. Finally, from the perspective of state management agencies, the Ministry
of Education and Training may consider developing reference frameworks or official guidelines for university
leadership assessment based on scientific evidence and decision-making models such as ANP to improve governance
quality across the higher education system.

5.2. Limitations

Although the study has made a significant contribution to the development of a process for evaluating university
leadership candidates using the ANP method, there are still some limitations that need to be objectively recognized.
The study was conducted as a case study at a public university, which limits the generalizability of the results. Each
educational institution may have its characteristics in terms of size, mission, organizational structure, and operating
context, leading to differences in the priority of assessment criteria. The assessment involves a relatively modest
number of experts, lecturers, and students, primarily from within the school.



Journal of Applied Data Sciences ISSN 2723-6471
Vol. 7, No. 3, September 2026, pp. 2193-2209 2206

The limitations discussed above indicate several potential avenues for future research. One promising direction is to
broaden the study to encompass a range of public universities in various geographical regions. This expansion would
facilitate a comparative analysis and enable the adjustment of criteria weights, ensuring they better reflect the diverse
practices found within the Vietnamese higher education system. Increase the size and diversity of the survey sample,
such as with alumni, to increase objectivity and comprehensiveness in candidate assessments. Combine ANP with other
decision-making analysis models such as TOPSIS, AHP, or fuzzy logic.
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