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ABSTRACT
Addressing the critical gap between hospitality education and industry demands, this study develops key capacity

indicators for hotel management in Chinese vocational colleges from a social psychology perspective. A structured
research method was adopted, and the evaluation indicators were determined using a literature review. The Modified
Delphi Method (MDM) and the Analytic Hierarchy Process (AHP) were used to refine the indicators and analyze their
importance, respectively, to establish a hierarchical evaluation system. In both methods, we selected 15 experts to
participate. Grounded in the Context, Input, Process, Product (CIPP) model and Competency-Based Education (CBE)
theory, the study integrates social psychological constructs such as motivation, cultural adaptability, and interpersonal
skills into the capacity indicators. Engaging hotel management and vocational education experts through MDM, the
study results in a hierarchical system with 4 primary indicators, 10 secondary indicators, and 21 tertiary indicators. AHP
assesses the relative importance of each indicator, highlighting the significance of social and environmental factors in
shaping educational outcomes. This framework offers a robust foundation for teaching evaluation and improvement in
vocational colleges, providing insights for developing skilled professionals who meet industry demands and enhancing
the quality of vocational hotel management education in China through social psychological lenses.
Keywords: Core Capacity Indicator; Chinese Vocational Hotel Management; Modified Delphi Method; Analytic
Hierarchy Process; Context-Input-Process-Product Model; Competency-Based Education; Social Psychology;
Educational Environment

1. Introduction
Vocational education in China plays a pivotal role in shaping a workforce equipped with practical skills

tailored to industry-specific demands. In the hotel management sector, globalization and the surge in
international tourism necessitate professionals who excel in both local and global contexts[1,2]. However,
discrepancies persist between educational curricula and industry requirements, leading to gaps in critical
areas such as language proficiency, technical expertise, and customer service skills[3,4].

From a social psychology perspective, these gaps can be attributed to factors such as student motivation,
cultural adaptability, and the influence of the educational environment on learning outcomes. Research has
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shown that student motivation plays a vital role in learning outcomes, with intrinsic and extrinsic motivation
influencing academic performance and engagement in learning activities[5].The ability to adapt to different
cultural contexts is essential for effective communication and learning, particularly in diverse educational
settings. Closs et al. studied the importance of social relationships and support systems in enhancing students'
learning experiences[6]. Furthermore, the physical, pedagogical, and psychosocial dimensions of the
educational environment significantly influence students' learning outcomes. A supportive and well-
structured learning environment can enhance motivation and engagement, leading to better academic
performance[7].

To bridge these gaps, this study proposes a hierarchical evaluation index system tailored to the core
competencies required for vocational hotel management programs (VHMP) in China. Anchored in the
Context-Input-Process-Product (CIPP) model and Competency-Based Education (CBE) principles, this
framework incorporates social psychological constructs to provide a comprehensive assessment of
educational outcomes. In this context, educational outcomes refer to the measurable achievements of
students in VHMP, which include knowledge acquisition, skill development, career readiness, and social and
psychological growth.

The proposed framework is designed to be a versatile tool applicable by various stakeholders in
hospitality education and industry. It uses a hierarchical system of core capacity indicators, developed
through the Modified Delphi Method (MDM) and Analytic Hierarchy Process (AHP), to evaluate students'
competencies at multiple levels (primary, secondary, and tertiary indicators). This framework integrates
social psychological constructs, such as motivation, cultural adaptability, and interpersonal skills, and aligns
with the CIPP model and CBE theory to assess both academic and professional readiness.

The CIPP model offers a systematic approach to program evaluation, considering context, input, process,
and product[8]. CBE theory ensures that educational programs align with the specific, measurable skills
demanded by the industry[9]. By integrating these models with social psychological theories, such as self-
determination theory and social learning theory, this study aims to understand how social and environmental
factors influence the development of core competencies in VHMP.

Employing the Modified Delphi Method (MDM) and Analytic Hierarchy Process (AHP), the study
refines capacity indicators through expert feedback and assigns relevance-based weights to them[10]. This
approach not only identifies essential competencies but also emphasizes the role of social and environmental
influences in shaping educational outcomes, thereby equipping graduates with the skills needed to thrive in
the hotel management industry and supporting the ongoing development of vocational education.

2. Materials and methods
This paper adopts a mixed research design, specifically, a structured research method based on social

psychology, to construct capacity indicators for hotel management in Chinese vocational colleges. The
process begins with a detailed literature review to identify initial evaluation indicators, followed by the
refinement of these indicators through the MDM, and concludes with the application of the AHP to analyze
the importance of each indicator, resulting in a hierarchical framework for core capacity indicators in VHMP
in China in both qualitative and quantitative aspects.

2.1. Research sample
This chapter outlines the research sample and explains the implementation of the MDM, along with its

data analysis process. It also introduces the AHP, detailing the steps involved and the results of its analysis.
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The study unfolds in two key stages: the first employs the MDM, while the second utilizes the AHP. A group
of 30 experts participated, with 15 contributing to each stage.

2.1.1. Modified delphi method research sample

Previous studies indicate that expert panels typically include 15 to 30 members[11], with a minimum of
13[12], though smaller or larger groups have also been used[13]. Armstrong[14] recommended that a Delphi
panel generally consist of 5-20 members. For the MDM, experts are selected purposefully based on specific
criteria:

a) Their opinions must remain anonymous to avoid external influence[15].

b) They should have a vested interest in the research outcomes[16,17].

c) They must possess both theoretical knowledge and hands-on experience related to the study[18].

d) They should hold leadership roles in vocational education or their professional field[19].

e) Their backgrounds should represent a variety of regions[20].

Based on these guidelines, a team of 15 experts was purposively selected for this study, including
individuals from VHMP and the hotel industry. Vocational institution experts were required to have at least
10 years of teaching experience and hold the title of lecturer or higher, with a master’s degree or above.
Meanwhile, hotel industry experts needed at least 10 years of work experience in managerial roles and a
bachelor’s degree or higher.

2.1.2. Analytic hierarchy process research sample

Unlike traditional evaluation methods, the AHP uses multidimensional criteria focused on core
professional skills, offering clear and meaningful data that help guide and improve students’ skill
development[21]. Aly and Vrana[22] noted that an expert’s decision-making ability depends on their critical
knowledge, extensive professional experience, and familiarity with the specific issue being evaluated.

Following these principles, this study assembled a panel of 15 experts, each with over 10 years of
experience in vocational education or the hotel industry. Vocational education experts were required to hold
a master’s degree or higher, while industry professionals needed at least a bachelor’s degree.

2.2. Modified delphi method
The Delphi method, developed between the 1940s and 1960s[23,24], is built on the idea that “many minds

are better than one”[25]. This approach helps groups tackle complex problems by fostering structured
communication among participants[26]. Over time, the method has evolved into what is now called the
Modified Delphi Method, emphasizing anonymity, streamlined feedback, and alternative ways to reach
consensus[27]. Traditional Delphi studies can struggle with achieving consensus when participants propose
highly varied models or have differing backgrounds[28]. To address this, Murry and Hammons[15] developed
the MDM, replacing the unstructured questionnaire in the first round with a structured one to keep the group
focused on the research problem. This updated method maintains the same statistical analysis as the original
but is more collaborative and effective[29].

This study uses the MDM to gather expert input on evaluating core capacity indicators for VHMP in
China. The MDM ensures the reliability and scientific rigor of the competency index by designing and
analyzing anonymous expert surveys[30]. A panel of 15 experts with significant experience in vocational
education or the hotel industry formed the consultation group[31]. The initial evaluation index questionnaire
was created using insights from relevant literature, policy documents, the CIPP model, and CBE principles.
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The survey was distributed via email using an anonymous, non-intervention approach. After each round,
qualitative data were reviewed to minimize individual bias[32]. The competency index was refined based on
expert feedback until a consensus was achieved. To measure expert opinions, a 5-point Likert Scale was
employed (1 = very inappropriate, 5 = very appropriate), and the averages were calculated for analysis.

2.2.1. Data analysis

a) Expert Positive Coefficient (EPC)

One key reason the Delphi method is so effective is the active participation of experts[26]. This
participation is often measured by the response rate, representing the proportion of experts who complete the
survey compared to the total number invited. A response rate of 70% or more is generally seen as an
indicator of strong expert engagement and interest[33].

b) Expert Authority Coefficient (Cr)

The Cr is a key measure used to evaluate the reliability and expertise of participants in Delphi studies[34].
A Cr value of 0.7 or higher is generally considered reliable and indicates a solid level of expert credibility[35].

c) Expert Consensus Coefficient (ECC)

To analyze Delphi data, researchers must define “consensus” in quantitative terms, though there is no
universal definition. It is up to the researcher to set the guiding principle [36]. In earlier studies, the Median
(Med) of a Likert scale has often been used to determine expert consensus[37]. The Mean (M), Median (Med),
and Mode (MO) are commonly used in Delphi studies to measure the central tendency of data, while
Standard Deviation (SD) and Quartile Deviation (QD) help measure the spread or variability of the data[38].
In the MDM, agreement among participants is assessed using Kendall’s coefficient of concordance
(Kendall’s W) and the Coefficient of Variation (CV)[39]. Based on the analysis of existing literature, the
following values are used to determine the appropriateness of an indicator:

 An M greater than 4 indicates strong consensus[40].

 AMed greater than 3.25 suggests agreement[41].

 An MO of 4 or higher on a 5-point Likert scale indicates a significant level of agreement[42].

 Kendall’s W ranges from 0 to 1, with higher values showing better consistency. The CV, calculated
as the ratio of SD to the M, indicates greater consistency with lower values[41]. A Kendall’s W
between 0.2 and 0.5, and a CV of less than 0.5, suggests sufficient consensus across different
aspects of an indicator[43].

 The SD measures how spread out the data is from the mean. A higher SD reflects greater variation
in the data[44], while a lower SD indicates that the data points are closer to the mean[45].

2.3. Analytic hierarchy process
The AHP, introduced by American operations researcher Thomas L. Saaty in 1970s[46], helps decision-

makers break down complex problems, compare different factors, and find the best possible solution. In this
study, the AHP was applied to rank the importance of core capacity indicators for VHMP in China, based on
an analysis from the MDM. Experts were asked to complete electronic questionnaires, and their responses
were used to rank the indicators.

The AHP model involves three key steps: constructing a hierarchical structure, filling out a judgment
matrix, and performing a consistency test[47]. These steps help determine the weight of each core capacity
indicator for VHMP in China.
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2.3.1. Implementation process

The AHP is a decision-making method that breaks down complex decisions into different levels, such as
goals, criteria, and alternatives, before conducting both qualitative and quantitative analyses[48]. In this study,
the AHP was applied to determine the weight of evaluation indicators, based on the analysis from the MDM.
The process of implementation includes the following steps:

a) Developing the Hierarchical Structure

In AHP, hierarchical levels are defined by specific standards. Typically, the structure is divided into
three levels: the top level (goal level), the middle level (criteria level), and the bottom level (plan level) [49].
In vocational education, AHP can also include sub-criteria levels to further refine the evaluation process. In
this study, the hierarchical structure was divided into four levels: goal level, criteria level, sub-criteria level,
and plan level. The goal level focuses on “Building Capacity Indicators for Hotel Management in Chinese
Vocational Colleges”. The criteria level includes context evaluation, input evaluation, process evaluation,
and product evaluation. The sub-criteria and plan levels were refined through two rounds of expert
consultations, resulting in a well-organized, progressive hierarchical structure.

b) Constructing the Judgment Matrix

Once the hierarchical structure is created, pairwise comparisons are made to assess the relative
importance of each element using the AHP nine-point scale (Table 1)[50].

Table 1. AHP evaluation scale table.

Evaluation Scale Definition Description

1 Equally Important Equal strength; equally important when compared

3 Slightly Important Slightly stronger, preference for one factor based on criteria

5 Moderately Important Moderately stronger, preference for one factor based on criteria

7 Very Important Strong preference for one factor

9 Extremely Important Absolute preference for one factor

2, 4, 6, 8 Intermediate Values Intermediate values between two adjacent scales

*This table presents the AHP Evaluation Scale Table.

During the analysis of the judgment matrix, each element is compared and evaluated individually
according to the standards in Table 1. This process gradually forms a judgment matrix that highlights the
differences between the various comparison objects. This matrix is an n-order comparison matrix A[51].
Matrix A is built from the pairwise comparison results, which allows for the precise quantification of the
relative importance or relationships between the factors[52]. By thoroughly analyzing these comparisons,
Matrix A provides a solid foundation for subsequent data processing and decision-making[53].

An×n =

a11 a12 a1.. a1n
a21 a22 a2.. a2n
a.. a.. a.. a..
an1 an2 an.. ann

(1)

In the process of merging expert matrices, the geometric mean method is used. First, the scoring
matrices from each of the m experts (m = 1, 2, ..., k) are ranked according to their scores[54]. Then, the ranked
matrices are multiplied together. This results in a scoring matrix that combines the information from all the
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experts[55]. Finally, to ensure the uniqueness of the merged matrix, the matrix is processed by taking the m-th
root, creating a unique integrated matrix[56]. The calculation formula for A is as follows:

A = ( k=1
m aij

k)
1
m� (2)

c) Calculating Factor Weights

The weight vector plays a crucial role in determining the importance of various factors, guiding
decision-making, improving choices, and clarifying the reasoning behind decisions[57]. In this study, Yaahp
software was used to analyze the data and calculate the weight vector for each indicator. The combined
matrix is then used to calculate the weights using the geometric mean method, as shown in the following
formula:

Wi =
( j=1

n aij)
1
n�

i=1
n ( j=1

n aij)
1
n��

, i = 1,2,3. . , n (3)

d) Consistency Check

In pairwise comparisons, the criteria are ranked in order of importance. To determine if a model is valid,
its consistency must be checked. The Consistency Ratio (C.R.) is typically used to indicate the result of this
check. If the C.R. is less than 0.1, the model passes the consistency test. In this study, all C.R. were below
0.1, ensuring the accuracy of the weight calculations. The formula for calculating C.R. is as follows:

C. R. = C.I.
R.I.

(4)

The Random Index (R.I.) changes based on the order of the matrix, as shown in Table 2. The
Consistency Index (C.I.) is calculated using the following formula:

C. I. = λmax−n
n−1

(5)

In the formula, λmax denotes the largest eigenvalue of the judgment matrix, while n refers to the matrix
order, or the number of criteria or options.

Table 2. Random indices calculated.

Level 1 2 3 4 5 6 7 8 9 10 11 12

R.I. 0.00 0.00 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48

*This table presents the AHP Random Index Table.

2.4. Integrating social psychological constructs
To align with the social psychology perspective, this study integrates constructs such as student

motivation, cultural adaptability, and interpersonal skills into the capacity indicators. These constructs are
essential in understanding how social interactions and environmental factors within vocational colleges
influence the development of core competencies in hotel management students. The integration of these
constructs ensures that the capacity indicators not only assess technical skills but also the social and
psychological readiness of students to meet industry demands.

Research indicates that student motivation significantly impacts learning outcomes. Intrinsic motivation,
which arises from personal interest in the subject matter, enhances engagement and persistence in learning
tasks. On the other hand, extrinsic motivation, driven by external rewards or pressures, can also influence
academic performance but may not foster deep learning[58]. According to the expectancy-value theory of
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motivation, students who believe in their ability to succeed and find value in their tasks are more likely to
achieve better outcomes[59]. This understanding underscores the importance of incorporating motivation into
capacity indicators, as motivated students are more likely to develop the competencies needed in the hotel
management sector.

Cultural adaptability is crucial for students in the hospitality industry, where interactions with diverse
clientele are common. The ability to navigate different cultural contexts enhances communication and
service delivery, which are vital skills in hotel management. Research has shown that cultural adaptability is
linked to effective communication and learning, particularly in international settings[60]. By integrating
cultural adaptability into capacity indicators, the framework acknowledges the necessity for students to
develop skills that enable them to thrive in a globalized industry.

Interpersonal skills, including communication, teamwork, and emotional intelligence, are essential for
success in the hospitality sector. These skills facilitate effective interactions with colleagues and customers,
contributing to a positive service experience. Studies highlight that strong interpersonal skills are associated
with better career outcomes and job satisfaction in hospitality roles[61]. By including interpersonal skills in
the capacity indicators, the study emphasizes the importance of social competencies alongside technical
skills.

The educational environment plays a significant role in shaping student outcomes. A supportive and
well-structured learning environment can enhance motivation and engagement, leading to improved
academic performance[62]. The integration of social psychological constructs into the capacity indicators
allows for a comprehensive assessment of how the educational context influences the development of core
competencies in hotel management students.

In conclusion, the incorporation of student motivation, cultural adaptability, and interpersonal skills into
the capacity indicators provides a holistic approach to evaluating the readiness of hotel management students.
This framework not only addresses the technical competencies required by the industry but also emphasizes
the importance of social and psychological factors that contribute to student success.

3. Results
3.1. Results of the expert questionnaire in relation to the MDM

The design of the MDM expert questionnaire in this study was based on a review of relevant literature.
It included an introduction, instructions for completing the questionnaire, a glossary of terms, and a section
for scoring the indicators. The indicators comprised 4 primary indicators, 10 secondary indicators, and 25
tertiary indicators. The questionnaire used a 5-point Likert scale, with experts selecting responses based on
their opinions. “1” represented “very inappropriate”, and a “5” represented “very appropriate”. If experts
chose “1, 2, 3, or 4” the indicator was considered not very appropriate, and they were asked to provide
suggestions for improvement.

The first-round questionnaire was distributed from July 17 to July 28, 2024, and the second-round
questionnaire from July 29 to August 2, 2024. The results showed that both rounds had a 100% response rate,
meaning the EPC was 100%, reflecting strong engagement from the consulted experts. During the first round,
10 experts (66.67% of the total) offered constructive feedback on the indicators. This demonstrated high
engagement from the experts. In the second round, no experts suggested further modifications, indicating a
high level of consensus. The Cr of the experts in the survey was above 0.8, suggesting the high quality of the
expert group.
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After two rounds of expert consultation, the CV and Kendall’s W for each level were calculated. The
CV for the primary indicators ranged from 0.072 to 0.168, for the secondary indicators from 0 to 0.224, and
for the tertiary indicators from 0 to 0.116, showing a strong consensus among experts on the appropriateness
of the evaluation indicators. Additionally, Kendall’s W for both rounds were below 0.5, indicating good
consistency in expert opinions and reliable results.

In the primary indicator analysis, the M for the Context evaluation exceeded 4, reflecting high
satisfaction. Both the Med and MO were 5, indicating that most experts rated it highly, with strong
consistency. The CV was 0.072, further demonstrating consistency in ratings. The M for the Input evaluation
was also greater than 4, signaling a generally positive assessment. Again, both Med and MO were 5, with
most ratings at the highest level. The CV was 0.168, showing slight variation but still maintaining overall
consistency. The M for the Process evaluation was above 4, indicating very high satisfaction. Both Med and
MO were 5, showing near-perfect agreement among experts. The CV was 0.086, indicating excellent
consistency. The M for the Product evaluation also exceeded 4, with Med and MO at 5, indicating that most
experts rated it highly. The CV was 0.143, confirming good consistency in the ratings.

All secondary indicators had an M above 4, pointing to a trend of positive feedback. Each secondary
indicator had a Med higher than 3.25, with most Med values at 5, meaning that at least half of the experts
rated these indicators highly. The majority of secondary indicators had a MO of 5, indicating that 5 was the
most frequent rating, showing strong consistency in evaluations. The CV was low, reinforcing the
consistency in the responses. The M for the tertiary indicators was above 4, suggesting positive evaluations
from the experts. This shows that the experts considered these indicators highly relevant and important for
assessing core competencies in hotel management. Notably, Med and MO scores ranged from 4 to 5,
confirming that most experts gave high ratings, demonstrating consistency in their evaluations.

Based on these results, the core competencies and competency indicators for the VHMP in China are
highly relevant and consistent. It can be concluded that the four primary indicators comprehensively cover
the essential core competencies for a VHMP in China. Therefore, the expert group showed a high level of
recognition and agreement regarding the indicators, as shown in Table 3.

Table 3. Hierarchical evaluation index system for core competencies in VHMP in China.

Primary
Indicator

Secondary Indicator Tertiary Indicator

A Context

A1. Educational Background
A1.1. Students are able to participate in relevant seminars,
workshops, or competitions.

A2. Cultural Adaptability

A2.1. Students can adapt to different cultural
environments.
A2.2. Students are capable of understanding and respecting
guests and colleagues from diverse cultural backgrounds.

A3. Personal Interests and Motivation
A3.1. Students show interest in the tourism and hotel
industry.

B Input

B1. Mastery of Professional Knowledge

B1.1. Students possess strong theoretical knowledge in
hotel management.
B1.2. Students are skilled at applying practical hotel
management knowledge.

B2. Teacher Qualifications and Teaching Methods

B2.1. Students can gain insights from teachers’ industry
experience and research.
B2.2. Students improve their learning outcomes through
case studies, field visits, and discussions led by teachers.
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Primary
Indicator

Secondary Indicator Tertiary Indicator

C Process

C1. Internship and Project Participation

C1.1. Students perform effectively at internship sites.

C1.2. Students take responsibility and complete tasks
during internships.
C1.3. Students achieve significant results in their
internships.

C2. Teamwork and Leadership Development

C2.1. Students demonstrate strong communication and
coordination in team projects.
C2.2. Students effectively share resources within team
projects.

C2.3. Students take initiative in team projects.

C2.4. Students apply innovative thinking in team projects.

C2.5. Students make a positive impact within team
projects.

D Product

D1. Employment Rate and Career Progression

D1.1. Students secure high-level positions in the job
market.
D1.2. Students have potential for career progression and
advancement.

D2. Acquisition of Professional Skills Certifications D2.1. Students earn relevant professional certification.

D3. Industry Recognition and Job Satisfaction
D3.1. Students possess industry-recognized skills.

D3.2. Students receive high satisfaction ratings from their
employers.

Table 3. (Continued)

* The data source is compiled by this research.

3.2. Results of the AHP questionnaire in relation to the capacity index
The structure of the Capacity Index within the Hierarchical Evaluation Index System for Core

Competencies in China’s VHMP, based on the results of the two rounds of Delphi expert consultation, is
shown in Figure 1.

The AHP questionnaire was distributed between August 3rd and August 10th, 2024. A total of 15 expert
questionnaires were distributed, and all 15 valid questionnaires were returned, achieving a 100% response
rate. The C.R. calculated using Yaahp software was below 0.1 for all matrices, indicating strong consistency
in the hierarchical evaluation system for core competencies in VHMP.

Weights for the criteria-level indicators were calculated. After confirming that the judgment matrices
from all 15 experts met the consistency requirement (C.R. < 0.1), the matrices were aggregated, with the
combined matrix shown in Table 4. Data analysis revealed that (A) Context and (C) Process had the greatest
impact on the overall evaluation system, with a particularly significant effect on (D) Product. This highlights
the importance of Context and Process evaluations in assessing core competencies for VHMP. On the other
hand, (B) Input had a smaller effect on (A) Context and (C) Process but still influenced (B) Input to some
extent.
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A1.Educational Background

A2. Cultural Adaptability

A3. Personal Interests and Motivation

B1. Mastery of Professional Knowledge

B2. Teacher Qualifications and Teaching Methods

C1. Internship and Project Participation

C2. Teamwork and Leadership Development

D1. Employment Rate and Career Progression

D2. Acquisition of Professional Skills Certification

D3. Industry Recognition and Job Satisfaction

Criteria Level

D1.1 D1.2

Sub-Criteria Level

C Process

Goal Level

B2.1 B12.2

C1.1 C1.2 C1.3

Building
Capacity
Indicators for
Hotel
Manage-ment
in Chinese
Vocational
Colleges

A1.1

C2.1 C2.2 C2.3 C2.4 C2.5

D3.1 D3.2

D Product

Plan Level

B Input

D2.1

A3.1

B1.1 B1.2

A Context
A2.1 A2.2

Figure 1. The structure of the capacity index of hierarchical evaluation index system for core competencies in VHMP in China.

Table 4. A-D aggregated matrix.

A. Context B. Input C. Process D. Product

A. Context 1 4.491 1.726 4.926

B. Input .223 1 .310 .825

C. Process .579 3.222 1 2.031

D. Product .203 1.213 .492 1

* The data source is compiled by this research.

In the hierarchical evaluation of core competencies for VHMP in China, the (A) Context indicator had
the highest weight at 0.501, making it the most influential factor in the overall evaluation. The (C) Process
indicator followed with a weight of 0.281, ranking it as the second most important. In contrast, the (D)
Product and (B) Input indicators had relatively low weights, at 0.119 and 0.099, respectively, suggesting they
have less influence on the overall evaluation.

In summary, (A) Context and (C) Process are the most critical indicators in the evaluation system and
should be given primary focus.
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Table 5. Results of AHP for A-D of the core competencies of VHMP in China.

Capacity Level Relative Weight λmax C.I. C.R. Importance Ranking

A. Context 0.501

4.020 0.007 0.007< 0.1

1

B. Input 0.099 4

C. Process 0.281 2

D. Product 0.119 3

* The data source is compiled by this research.

3.2.1. Weight calculation for sub-criteria indicators

At the sub-criteria level, a judgment matrix was created to reflect the relative importance of the
secondary indicators. Using expert scoring or data analysis, we compared each group of secondary indicators
to determine their priority or ranking in Table 6.

Table 6. Results of AHP for A1-D3 of the core competencies of VHMP in China.

Capacity Level Relative Weight λmax C.I. C.R. Ranking in
Dimension

A1 0.247

3.043 0.022 0.042< 0.1

2

A2 0.087 3

A3 0.665 1

B1 0.199
2 0 0< 0.1

2

B2 0.801 1

C1 0.796
2 0 0< 0.1

1

C2 0.204 2

D1 .657

3.020 0.010 0.019< .1

1

D2 .093 3

D3 .250 2

* The data source is compiled by this research.

3.2.2. Weight calculation for plan-level indicators

The weights and consistency calculations for A1.1-D3.2 are shown in Table 7.

Table 7. Results of AHP for A1.1-D3.2 of the core competencies of VHMP in China.

Capacity Level Relative Weight λmax C.I. C.R. Ranking in
Dimension

A1.1 1 1 0 0< 0.1 1

A2.1 0.816
2 0 0< 0.1

1

A2.2 0.184 2

A3.1 1 1 0 0< 0.1 1

B1.1 0.606
2 0 0< 0.1

1

B1.2 0.394 2

B2.1 0.467
2 0 0< 0.1

2

B2.2 0.533 1

C1.1 0.474 3 0 0.001< 0.1 1
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Capacity Level Relative Weight λmax C.I. C.R. Ranking in
Dimension

C1.2 0.185 3

C1.3 0.340 2

C2.1 0.236

5.055 0.014 0.012< 0.1

2

C2.2 0.163 4

C2.3 0.140 5

C2.4 0.247 1

C2.5 0.214 3

D1.1 0.576
2 0 0< 0.1

1

D1.2 0.424 2

D2.1 1 1 0 0< 0.1 1

D3.1 0.524
2 0 0< 0.1

1

D3.2 0.476 2

Table 7. (Continued)

* The data source is compiled by this research.

3.2.3. AHP survey results

The weights and consistency of the A1.1-D3.2 integrated matrix were calculated to determine the
judgment matrices and the weights for each indicator. These results are summarized in Table 8. The highest
comprehensive weight is for A3.1, which reflects the student’s interest in the tourism and hotel industry, with
a weight of 0.333. This makes it the most important indicator. Next is A1.1, which measures the student’s
ability to participate in relevant seminars, workshops, or competitions, with a weight of 0.124. C1.1, which
represents the student’s ability to perform excellently during an internship, has a weight of 0.106. C1.3,
indicating the student’s ability to achieve significant results during the internship, has a weight of 0.076, and
C1.2, reflecting the student’s ability to take responsibility and complete tasks during the internship, has a
weight of 0.042. These five indicators are highly significant in the overall evaluation, especially A3.1 and
A1.1, which have a major influence on the assessment of core competencies in VHMP.

On the other hand, the following five indicators hold the lowest importance, with the smallest weights.
C2.3, which reflects the student’s ability to take initiative in team projects, has a weight of 0.008, as does
A2.2, which measures the student’s ability to understand and respect colleagues from different cultural
backgrounds. B1.2, representing the student’s ability to apply practical knowledge of hotel management, also
has a weight of 0.008. D3.2, which indicates the student’s ability to earn high satisfaction ratings from
employers, has a weight of 0.014, and C2.5, which measures the student’s ability to exhibit influence in team
projects, has a weight of 0.012. These indicators contribute less to the overall evaluation, as shown by their
low weights.

This analysis of indicator weights can help educational institutions focus on developing and assessing
core competencies more effectively, improving teaching quality and enhancing students’ professional skills
through understanding the social and environmental influences.
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Table 8. Results of AHP of the core competencies of VHMP in China.

Primary
Indicator Secondary Indicator Tertiary Indicator

A Context
(0.501)

A3. Personal Interests and Motivation (0.665) A3.1. Students show interest in the tourism and hotel industry.
(0.333)

A1. Educational Background (0.247)

A1.1. Students are able to participate in relevant seminars,
workshops, or competitions. (0.124)
A2.1. Students can adapt to different cultural environments.
(0.036)

A2. Cultural Adaptability (0.087) A2.2. Students are capable of understanding and respecting guests
and colleagues from diverse cultural backgrounds. (0.008)

B Input
(0.099)

B2. Teacher Qualifications and Teaching
Methods (0.801)

B2.2. Students improve their learning outcomes through case
studies, field visits, and discussions led by teachers. (0.042)
B2.1. Students can gain insights from teachers’ industry
experience and research. (0.037)

B1. Mastery of Professional Knowledge
(0.199)

B1.2. Students are skilled at applying practical hotel management
knowledge. (0.012)
B1.1. Students possess strong theoretical knowledge in hotel
management. (0.008)

C Process
(0.281)

C1. Internship and Project Participation
(0.796)

C1.1. Students perform effectively at internship sites. (0.106)

C1.3. Students achieve significant results in their internships.
(0.076)
C1.2. Students take responsibility and complete tasks during
internships. (0.042)

C2. Teamwork and Leadership Development
(0.204)

C2.4. Students apply innovative thinking in team projects. (0.014)

C2.1. Students demonstrate strong communication and
coordination in team projects. (0.014)
C2.5. Students make a positive impact within team projects.
(0.012)
C2.2. Students effectively share resources within team projects.
(0.009)

C2.3. Students take initiative in team projects. (0.008)

D Product
(0.119)

D1. Employment Rate and Career
Progression (0.657)

D1.1. Students secure high-level positions in the job market.
(0.045)
D1.2. Students have potential for career progression and
advancement. (0.033)

D3. Industry Recognition and Job
Satisfaction (0.250)

D3.1. Students possess industry-recognized skills. (0.016)

D3.2. Students receive high satisfaction ratings from their
employers. (0.014)

D2. Acquisition of Professional Skills
Certifications (0.093) D2.1. Students earn relevant professional certification. (0.011)

* The data source is compiled by this research.

4. Discussion
This study, employing the CIPP model and CBE theory, developed a core competency index system for

VHMP in China through MDM and AHP. The system includes 35 indicators in total, divided into 4 first-
level, 10 second-level, and 21 third-level indicators, providing a nuanced and comprehensive assessment of
students’ core competencies from a social psychology perspective.

Context Evaluation (Weight: 0.501)
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Context evaluation emerged as the most crucial element of the entire index system. This aligns with
social psychological theories that emphasize the role of environmental factors in shaping individual behavior
and motivation[63,64]. Both Liu et al.[63] and Amissah et al.[64] highlight that context evaluation should consider
factors such as students’ personal interests and educational backgrounds. Liu et al.[63] noted that this
evaluation provides a foundation for students’ career development, while Amissah et al.[64] emphasized the
role of personal interest in motivating students to engage in their learning. From a social psychology
perspective, a supportive and stimulating educational environment can enhance intrinsic motivation, leading
to better learning outcomes and higher engagement in vocational programs.

Input Evaluation (Weight: 0.099)

Although input evaluation holds a relatively smaller weight in the overall index system, it remains a
critical factor in shaping students’ learning outcomes[65]. This evaluation encompasses teacher qualifications,
teaching methods, and mastery of professional knowledge. Effective teaching strategies[66], extensive
industry experience[67], and the integration of theory with practice[68] significantly enhance students’ learning
experiences and outcomes. From a social psychological standpoint, teacher-student interactions and the
perceived competence of educators can influence students’ self-efficacy and motivation, thereby affecting
their overall performance and satisfaction.

Process Evaluation (Weight: 0.281)

Process evaluation plays a crucial role in assessing students’ performance during their learning and
internship experiences. Unlike other dimensions, it not only evaluates learning outcomes but also highlights
the development of practical skills, particularly through internships and project participation. Bonfanti et
al.[69] stressed the importance of practical experience in hotel management, describing internships as a vital
link between classroom learning and real-world application. This aligns with the findings of this study,
which identified internship and project participation (weight 0.796) as the most significant secondary
indicator within process evaluation. Social psychological constructs such as teamwork, leadership, and
innovative thinking are essential for effective collaboration and problem-solving in professional settings,
further emphasizing the importance of process evaluation in vocational education.

Product Evaluation (Weight: 0.119)

Product evaluation is key to assessing students’ actual achievements after completing their studies[70].
Previous research on product evaluation has largely focused on employment outcomes and industry
adaptability post-graduation. For instance, Refugia[71] centered product evaluation on factors such as
employment rate, career development, industry recognition, and satisfaction to assess students’
competitiveness in the job market. Similarly, Okolie et al.[72] considered employment rate and career
potential as direct indicators of the quality of education, stressing that students’ performance in the
workplace is a vital measure of educational effectiveness. While this study shares a similar focus, it also
emphasizes the enhancement of students’ abilities through practice and training. Aligning with the “high-
level position competitiveness” theory by Wang and Tsai[68], this research highlights that students’ leadership
and team management skills are essential for competing for top-level positions. From a social psychology
perspective, factors such as job satisfaction and industry recognition can significantly impact students’ self-
concept and career aspirations, thereby influencing their long-term professional success.

5. Conclusion
5.1. Research conclusions
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This study employed the MDM, grounded in the CIPP model and CBE theory, to build capacity
indicators for hotel management in Chinese vocational colleges. Yaahp software was used to analyze the
results. The system includes four first-level indicators: Context, Input, Process, and Product. Among the 21
third-level indicators, the top five are: students’ interest in the tourism and hotel industry, their ability to
engage in relevant seminars, workshops, or competitions, their adaptability to different cultural environments,
their capacity to understand and respect clients and colleagues from diverse cultural backgrounds, and their
ability to enhance learning through case studies, field visits, and interactive discussions.

5.2. Research contributions
5.2.1. Theoretical contributions

At the theoretical level, this study’s main contribution is the systematic development of a hierarchical
evaluation index system for hotel management in Chinese vocational colleges, integrating social
psychological constructs. This new system addresses a gap in research on evaluating core competencies in
hotel management students at Chinese vocational colleges, offering a comprehensive and practical
framework for academic discussion in related fields. The study highlights the dynamic nature of students'
abilities, focusing on their development over time rather than just a static assessment. This approach makes
the evaluation system more adaptable to real-world situations and can help predict students’ career
trajectories by considering the influence of social and environmental factors.

5.2.2. Practical contributions

On a practical level, this study offers useful tools and strategies for teaching management and improving
students’ professional abilities in VHMP. By systematically assessing students’ core competencies, schools
can more easily identify areas of strength and weakness, allowing students to gain a competitive edge in their
future careers. This approach supports individualized development, enabling a more personalized teaching
model that helps students enhance their professional skills to meet the demands of their future roles.
Additionally, the evaluation system developed in this study can serve as a basis for school incentive
mechanisms, providing a foundation for performance evaluations of both teachers and students.

5.3. Research limitations

Although this study makes significant theoretical and practical contributions in constructing a
hierarchical evaluation system for the core competencies of VHMP students, some limitations still exist.

a) Limitations in Practical Application Verification

This study primarily focuses on developing a hierarchical evaluation system for assessing the core
competencies of vocational hotel management students. It includes the theoretical analysis of indicators and
the integration of expert opinions. However, since the research mainly concentrated on the design and
refinement of the model, it has yet to be extensively tested and validated in real-world teaching environments.
This limitation is typical in the early stages of research, especially when dealing with complex evaluation
models and multi-level indicator systems[73].

b) Absence of Student Feedback Data

The focus of this study is on constructing a hierarchical evaluation system based on theoretical analysis
and expert opinions, with the data primarily drawn from expert views and existing literature. However, this
approach, particularly in the early stages of research, often faces challenges in incorporating direct student
feedback data[74]. This lack of student input is a common limitation in many evaluation system development
processes, especially when the research emphasizes theoretical design and indicator weight analysis[75].
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cultural adaptability, and interpersonal skills within the capacity indicators.

2. Theoretical Framework Alignment: Linked the CIPP and CBE models with social psychological
theories, highlighting how environmental and social factors influence educational outcomes.

3. Discussion Enhancement: Discussed findings in the context of social psychology, elaborating on
how social and environmental factors impact student competencies and motivations.
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5. Practical Implications: Highlighted how understanding social and environmental influences can
inform teaching strategies and educational practices in vocational settings.
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