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Abstract

This study examines the complex challenges involved in evaluating university faculty performance, including the absence
of a comprehensive evaluation index system, the limited diversity of evaluative perspectives, and the dominance of
qualitative over quantitative measures. To address these limitations, we propose a performance evaluation model utilizing
the Fuzzy Analytic Hierarchy Process (FAHP). This model structures a hierarchical framework for faculty performance
indicators and employs FAHP to assign weights to each indicator, thereby enhancing measurement precision. The fuzzy
judgment method is then used to integrate both qualitative and quantitative data into a unified evaluation metric. Empirical
testing of the model confirms its ability to deliver a thorough, accurate, and reliable assessment of faculty performance.
Findings demonstrate a strong alignment between qualitative insights and quantitative outcomes, underscoring the model's
validity. This study offers a valuable contribution to the scientific and nuanced management of faculty performance in higher
education contexts.
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Since the turn of the century, the scale and international competitiveness of China's higher education
system have seen significant growth. Concurrently, competition among higher education institutions has
intensified ( ). As a result, enhancing core competitiveness has become a central issue in
higher education management. This core competitiveness is reflected not only in knowledge dissemination
and talent cultivation but also in scientific research capacity and quality. The key element underpinning these
competitive advantages is the faculty. The comprehensive quality and overall strength of the teaching staff
are essential for the sustainable development of colleges and universities ( ). Thus,
establishing an effective performance evaluation system for teachers, which motivates them to enhance their
overall quality, talent development, and innovation in science and technology, is vital for the rapid growth
of universities. Although various universities have implemented several evaluation measures in teaching,
research, and other areas, these programs are often fragmented and lack cohesion, leading to less-than-ideal
outcomes ( ).

The performance characteristics of university teachers are a crucial aspect of human resource
management, addressing the high mobility and concentration of faculty members. Effectively evaluating
university teachers and developing classification policies are significant challenges in managing academic
talent. Western scholars stress the importance of understanding the unique traits and essence of academic
professionals in evaluation processes. However, in order to comply with the development requirements of
universities in the new era, we must find a more perfect teacher performance evaluation model (

). First of all, university teachers have become an important source of social and
economic value creation and a key contributing factor to university performance; Second, the evaluation
system of university teachers needs to be further improved ( ). Relevant
studies have confirmed that the turnover rate of university teachers is much higher than that of ordinary
employees. One of the important reasons for their resignation is that their work achievements are not
respected and recognized; Third, the quantitative methods of University Teachers' work need to be
strengthened. Most of the existing evaluation methods emphasize the integrity and cannot effectively
classify and identify university teachers, which is difficult to meet the actual situation of the diversity of
university teachers ( ).

The main point of our concern and reflection is to explore the comprehensive, accurate and
motivating evaluation method for the core competencies of teachers. A good evaluation method should take
full account of the expertise of different teachers, and teachers who have made outstanding achievements in
teaching, research and other service work should be highly evaluated in the system. Therefore, the
complexity and multifaceted nature of teacher evaluation determines that it is a multi-level and multi-
indicator evaluation decision-making problem ( ). In this paper, through the Fuzzy Analytic
Hierarchy Process (FAHP), the elements always related to decision-making are decomposed into objectives,
criteria, alternatives and other levels to make the subjective judgment process mathematical, thinking, while
encompassing the uncertainty of the cognition of the thing, to establish a more objective and comprehensive
performance evaluation system ( ).

Methodology

FAHP was proposed by , an American scholar. It uses a combination of qualitative
analysis and quantitative analysis for comprehensive judgment. It has more in-depth and perfect
conclusions for quantitative index judgment, and can put forward more detailed conclusions for relevant
research, which has been widely used in all aspects of society. In the process of analysis, a diversified and
multi-level analysis method is established, and each influencing element in the analysis object is compared
one by one to ensure the accuracy of the analysis results ( ). The establishment
of the analysis matrix can accurately understand the relationship between the various elements, and
accurately judge the correlation according to the relationship between the upper and lower stages.
Combining quantitative analysis with qualitative analysis, the relevance of various elements in the object
is calculated and sorted according to the relevance, which provides a reference for the final research
results.
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Analytic Hierarchy Process (AHP)

First of all, it is necessary to clarify the ultimate goal to be achieved by the object of study, and then
decompose the object of study into different constituent factors according to its own nature, external environment,
and path of realization. Since there are interactions and influences between the constituent factors, all the
constituent factors can be clustered and combined according to the affiliation relationship to form a
multidimensional and multilevel analytical structural model ( ). Based on people's judgment of the
actual situation and objective factors, each level of factors in the model is assigned a weight to quantify the
relative importance of all the constituent factors for the total goal. Finally, through the comprehensive calculation
between the matrix set, the combined weight value is obtained, which serves as the basis for the evaluation results

( )-

Main steps of AHP
(1) Hierarchy Structure

Selecting appropriate performance evaluation elements for university teachers is a crucial and
challenging aspect of personnel management in colleges and universities ( ). Evaluating
teachers' ethics, teaching, research, and social service contributions is highly complex. The diversity in
disciplines, specialties, research outputs, forms, timelines, and comprehension levels makes it challenging to
establish a universally applicable standard for scientifically evaluating teachers' performance. Since teachers'

performance evaluation is inherently relative ( ), itis essential to consider the relativity
and multidimensionality of their perf20ormance comprehensively. This approach helps avoid absolutism and
one-sidedness when choosing evaluation elements ( ). The performance

evaluation criteria for university teachers consist of four primary categories: (a) Teacher ethics, which include
their role in teaching and mentoring students as well as their moral integrity; (b) Teaching, which covers aspects
such as teaching workload, quality of instruction, development of textbooks, and student evaluations; (c)
Scientific research, which considers original research achievements, the number and quality of research
projects, and the number and quality of published papers; (d) Social service, which involve participation in
various public welfare activities within the school and the community, as well as their standing in the academic
community. Based on the university's standards for teacher quality, there are four tables could be constructed
as follows:

Table 1: Evaluation Elements for Teacher Ethic.

Criteria Level Alternatives level Secondary Alternatives Level
Career Passion
Teaching and Educating People Cy
B: Care for Students
Teachers Ethic C,
A4 Professional Ethics
Moral Integrity Cs
B, Personality
Cy
Table 2: Evaluation Elements for Teaching.
Criteria Level Alternatives Level Secondary Alternatives Level
Teaching Time
Cs
Curriculum Design Guidance
Teaching Workload Ce
B; Social Practice Guidance
Teaching C,
A, Graduation Design Guidance
Cg
Students' Evaluation
Teaching Quality Co
B, Teaching Supervision
Cio
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Teaching Reform and Results
Bs

Teachers' Mutual Evaluation
C11
Superior Evaluation
Ciz
Teaching Topic
Ci3
Teaching Reform Paper
C14
Textbook Construction
Cis
Teaching Methods
Ci6
Prize of Teaching
C17
Quality Course Construction
Cig

Table 3: Evaluation Elements of Scientific Research.

Criteria level Alternatives level Secondary Alternatives Level
National level
. C19
Science and Technology Provincial and Ministerial Level
Awards C

20

Be Municipal Bureau Level
S21

SSCILSCI
Caz
ELCSSCI
Papers and Monographs Cys
B, ISTP
Caq
Monographs
Scientific Research Cys
A, National Social Science Foundation
Cz6
Other National Foundation
Ca7
Number of Provincial and Ministerial Projects
Czs
Research Project Number of Projects below Provincial and Ministerial Level
BS C29
Number of Projects Identification
Cao
Total Scientific Research Funds
Cs1
Invention Patent

Caz

Table 4: Evaluation Elements of Social Service.

Criteria Level Alternatives Level Secondary Alternatives Level
Public Benefit Activities
Social Activities Cs3
Bo Social Reputation
Social Service C3y
Ay Academic Status
Academic Reputation Css
Bio Academic Influence
Cse
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Based on the performance evaluation elements outlined in Table 1-4, a conceptual framework has been
developed, as illustrated in Figure 1. The performance evaluation elements for university teachers are categorized
into criteria elements, alternatives elements, and secondary alternatives elements. At the first level, the elements
are divided into four main categories: Teachers' Ethics, Teaching, Scientific Research, and Social Service.

Teachers' Ethics: This category includes aspects such as teaching and educating students, along with moral integrity.
Teaching: This encompasses factors like teaching workload, student evaluations, teaching quality, and topics
related to teaching.

Scientific Research: This involves components such as science and technology awards, publishing papers and
monographs, and research projects.

Social Service: This includes participation in social activities and maintaining an academic reputation.

This structured framework ensures a comprehensive evaluation of university teachers' performance
across multiple dimensions.

performance evaluation system
of university teachers

!

performance evaluation
elements

teaching scientific research

! . ! !

teaching science and
reform technology
and results awards

I | | |
!

| performance evaluation |

teachers ethic social service

teaching
and moral teaching teaching
educating integrity workload quality
people

papers and research social academic
monographs project activities reputation

elements

Figure 1: The Framework of Teacher Performance Evaluation.
(Due to the Numerous Secondary Alternative Elements, they are not listed in Figure 1)

(2) Comparison Matrix

A comparison matrix is used to measure the relative importance between two elements (Zhao & Li, 2023).
It represents the importance of the horizontal elements in relation to the elements. Based on varying degrees of
relative importance, values are assigned on a scale from 1 to 9 (Zhai, 2023).

Table 5: Scale Meaning.

Scale Meaning

1 Equal Importance

3 Moderate Importance

5 Strong Importance

7 Very Strong Importance

9 Extreme Importance
2,4,6,8 Intermediate Values

Reciprocal Values for Inverse Comparison

(3) Consistency Check

When comparing the importance of two elements, subjective judgments can lead to inconsistencies,
especially when multiple elements are involved. To avoid logical contradictions in the comparison matrix, a
consistency check is necessary. For instance, if one judges that A > B (A is more important than B), B > C, and
C > A (which contradicts common sense, as A should be more important than C), a logical contradiction arises.
Therefore, it is essential to test the consistency of the importance assigned to various elements (Zhang, 2022).
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In a consistent matrix A, the following relationship should hold:
aijajk = aik,‘v’i,j,k = 1,2, ., n (1)

In practical comparisons, achieving complete consistency in the logical equations of the pairwise
comparison matrix is often unattainable due to the multitude of elements involved. Therefore, a certain level of
inconsistency is permissible, requiring only a degree of consistency. To quantify the inconsistency of the pairwise
comparison matrix A (an n>1 square matrix), the consistency index (CI) is introduced:

n—1

Wherel,, 4, the eigenvalue of matrix A, and n is the number of elements.
The index RI is introduced to gauge the magnitude of CI. RI represents the average value of consistency
indices from numerous same-order, random reciprocal matrices, and can be determined by consulting

Table 6: The Value of RI
n 1 2 3 4 5 6 7 8 9
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45

Calculate the random consistency ratio (CR) using the formula to determine if the consistency of the
pairwise comparison matrix A meets the necessary requirements:

ol

CR = —
RI

3)

If the valueCRis less than 0.1, it can be considered that there are no significant logical
contradictions in the pairwise comparison matrix A, and the logical relationships within the data meet the
requirements. Otherwise, a value greater than 0.1 indicates a significant logical contradiction, which could
impact the final judgment. In such cases, it is necessary to adjust the pairwise comparison matrix A (

(4) Overall Prioritization and Consistency Check
The overall prioritization involves calculating the weights representing the relative importance of all
factors at a specific hierarchy level with respect to the goal level (the top level) (
). Firstly, prioritize the factors within a specific hierarchy and test the logical consistency by comparing the
alternative level against the criteria level using the consistency indexCI; (where j=1,2,...m). Then, compute the
consistency ratio for the overall hierarchical prioritization:

_ a1C11 + azclz + b + amCIm

CR =
a1RI1 + alez + -+ amRIm

4)

IfCRis less than 0.1, it indicates that there are no significant inconsistencies in the hierarchical ranking,
and the logical consistency meets the required standards, thus passing the test. IfCRis greater than 0.1, adjustments
should be made untilCRis less than 0.1.

Fuzzy Judgement

Due to their inherent characteristics, some evaluation indicators have unclear boundaries and are
difficult to quantify, such as "more" and "less" or "fast" and "slow". By synthesizing fuzzy relationships,
these factors can be quantified, and a comprehensive evaluation can then be conducted based on the degree
of membership.
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Main Steps
(1) Building the Set of Evaluation Elements

When evaluating the target object, various influencing elements are involved. These elements are
compiled into a set, known as the elements set, typically denoted by E,E = (E;,E,, ..., Eyy). In Chapter 2.1.1 of
this study, 36 elements have been selected, forming the elements set E, E = (Eq, E,, ..., E3¢).

(2) Establishing the Comment Set of Experts

The fuzzy evaluation method addresses the subjectivity inherent in the analytic hierarchy process,
simplifying the judgment process and making it more scientific and reasonable ( ). Once the weights
of each element have been determined using AHP, the next step is to create a fuzzy comment set, represented by
M,M = (M{,M,,...,M;), 3<n<8, The comment set used in this paper is M = (M, M,, ..., M;g), as
illustrated in below.

Table 7: Comment Set.

M, M, M; M, M;
Comment Excellent Good Merit Qualified Unqualified
Score 100-90 89-80 79-70 69-60 Below 59

(3) Determining the Membership Function and Fuzzy Matrix

This study employs the membership function for comprehensive operations and classification, which is
a critical component of the fuzzy comprehensive evaluation. In the membership function F} (x), x; represents the
average score given by experts. The boundary division of evaluation scores is determined by combining the
contents listed in of the comment set. In this paper, the comprehensive evaluation results are categorized
into five grades, with boundary values of 100, 90, 80, 70 and 60 respectively. Consequently, the
corresponding function formula for each evaluation element is derived as follows:

fl,xij =100
Fi(x) = i xio,ggoo < x; <100
O'xij <90
( 0,x;; >1000r x;; < 80
X — 80
FiZ(X)=< T 80<xl-j590
100 — x;

,90 < x;; < 100
0,x;;>900rx;; <70
x; —70
FF)={"10 ’
90 — x;

70 < x;; < 80 5)

L ,80 < x;;, <90
( 0,x;; >800rx;; <60
x; — 60
Ffx)={"10 '
80 — x;

60 < x;; < 70

70 < x;; <80

0,x;; > 70

70 — x;
10,60

1,x;; <60

Fis (x) =

<Xi]'£70
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After the calculations, multiply the determined membership vectorFby their respective weightsW. This
yields the fuzzy judgment matrixQ;at each level. Similarly, we can obtain the comprehensive fuzzy judgment
matrixQfor all levels as follows:

m
Qi = z Ff (xi)W;
j (6)
Finally, according to the principle of maximum membership, determine the value of max {Q;} = Q;nd
=S§=

find the corresponding comment by referencing the comment set in to determine the comprehensive
results of university teacher performance.

Results
In line with the evaluation method requirements of this study, Hebei Finance University in China was
selected as a case study. A total of 38 questionnaires were distributed to teachers from various faculties, with

different professional titles and areas of expertise, ranging in age from 25 to 60.

Data Analysis
(1) First, we begin with the criteria level. Using the data collected from 38 respondents, pairwise
comparisons were conducted on teachers' ethics, teaching, scientific research, and social services.

The comparison matrix can be constructed as follows:

rl 3 5 27
1 1
A1 Aip Az Ay 3 1 4 5
C. = Ay Apy Ay Agy {1 1 1
! Az Azy Azz Az c 2 7
Ay Ayy Ayz Aga 1
B 2 4 1_
Next, calculate the sum of each column:
Table 8: Sum of Column on Criteria level.
Element A4 A, Aj A,
A 1 3 5 2
A, 1/3 1 4 172
Ag 1/5 1/4 1 1/4
A, 12 2 4 1
Sum of Column 2.03 6.25 14.00 3.75

To determine the prioritization, divide each value in the matrix by the sum of its respective column

Table 9: Average of Rows at the Criteria Level.

Element Aq A, Az Ay Average
Ay 0.50 0.48 0.36 0.53 0.47
A, 0.16 0.16 0.29 0.13 0.18
A, 0.10 0.04 0.07 0.07 0.07
A, 0.24 0.32 0.29 0.27 0.28

1.00

Table 10: Weight of Each Element.
Criteria level A4 A, Aj Ay
Weight 0.47 0.18 0.07 0.28
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A consistency check is necessary to ensure the reliability of the comparison matrixCy :

1. Calculating the consistency indexC/

Cl = n’”“" calculate the eigenvalue of the comparison matrixC; using python:

1 3 5 27
1 1 4 1
3 2
=11 1 1
5 4 4
! 2 4 1
) i
The outcome is:
ii. A 4'0981_4 rify the value of the corresponding random consistency indexRI
- max
RI =0.89
iii. Calculating the consistency ratioCR:
CR = ¢l 0033—0037<01
RI ~ 0.89 ' '

The result of CRillustrates the consistency ofC;is acceptable.

Based on the questionnaires, the performance evaluation of teachers shows that the highest weight is
given to teacher ethics, followed by social service. Teaching ranks third, and scientific research is given the least
consideration. By applying a similar method, the weight of each element at the alternative level could be obtained.

(2) Analysis of weights of elements By, B,onA,B3, B4, BsonA,,Bg, B;7, BgonAzand By, B1¢” onA,
The comparison matricesC,, C3, C4, Csare

¢, - [Bu Blz]Z} 2
[B21 Bas > 1
rl 4 37
B33 B3y Bss 1 1
C3 =|Bsz Bis Bys| =14 2
Bss Bsy Bssl |1 1
3 |
3 3
Bes Bs7 Beg 1 1 1
Cy=|B7s By7 Bsg|=]|5 4
Bge Bg; Bgg 1 4 1
—3
Cs = [ Bog By, 10]
[B1o,9  Bio,0 3 1

The weights of each element on A4, A5, A3, Asare summarized at

Table 11: The Weights of each Element on Alternative Level.

Aq B4 B, None
Weight 0.67 0.33 None
A, Bj B, By
Weight 0.62 0.14 0.24
Az Bg B, Bg
Weight 0.62 0.10 0.28

Ay Bg,10 Bio,10 None
Weight 0.25 0.75 None
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The consistency ratioCRfor each A4, 4,, A3, Asalso can be calculated as in

Table 12: The Results of CRofA1, A, Az, Ay,
Ay A; A; Ay
CR 0 0.0176 0.0825 0

Therefore, in the evaluation of teacher ethics, it is generally believed that teaching and educating students
are more important than moral integrity. Regarding teaching, the teaching workload is considered the most
important, followed by teaching reform and results, with teaching quality ranked third. In the realm of scientific
research, science and technology awards are deemed the most crucial, followed by research projects, and then papers
and monographs. For social service, academic reputation is considered more important than social activities.

(3) The results of normalizing the weights of each element of the secondary alternatives at the secondary level
are presented below:

Table 13: The Influence of Secondary Alternatives Level Elements on the Alternatives-Level Elements.

Alternatives Level Secondary Alternatives Level Weight
B Cq 0.503
1 C, 0.497
B Cs 0.506
2 Cy 0.494
Cs 0.245

B Ce 0.269
G, 0.244

Cg 0.242

Co 0.251

B Cio 0.255
4 Ci1 0.265
Ci2 0.229

Ci3 0.148

Cis 0.161

B Cis 0.172
5 Cie 0.179
Ci7 0.169

Cis 0.171

Cio 0.263

Bg Cyo 0.323
Cyq 0.414

Cya 0.244

B Cy3 0.292
7 Cyy 0.331
Cys 0.133

Cue 0.113

Cy7; 0.122

Cyg 0.130

Bg Cyo 0.136
C3o 0.16

Csq 0.162

C3z 0.177

B Cs3 0.410
9 Cay 0.590
B Css 0.489
10 Czg 0.511
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(4) Constructing the Performance Evaluation System
From steps (1) to (3), the weights of elements at each level have already been quantified. Therefore, the
evaluation system can be easily calculated as shown in the following Table 14:

Table 14: The Performance Evaluation System.

Criteria Level  Alternatives Level  Secondary Alternatives Level  Weight in Goal Level Ranking
BL0.67) C,(0.503) 0.1583947 1
4,(047) 1(0. C,(0.497) 0.1565053 2
10- B,(0.33) C4(0.506) 0.0784806 5
2(0. C,(0.496) 0.0766194 6
Co(0.245) 0.027342 10
Co(0.269) 0.0300204 8
B3(0.62) C,(0.244) 0.0272304 1
Ca(0.242) 0.0270072 12
Cy(0.251) 0.0063252 24
B, (0.14) C10(0.255) 0.006426 22
A,0.18) 4(0. C11(0.365) 0.006678 21
2(0. C,15(0.229) 0.0057708 25
C,2(0.148) 0.0063936 23
C1a(0.161) 0.0069552 20
C12(0.172) 0.0074304 17
B5(0.24) C10(0.179) 0.0077328 16
C12(0.169) 0.0073008 19
Cin(0.171) 0.0073872 18
C10(0.263) 0.0114142 15
B,(0.62) Crn(0.323) 0.0140182 14
C1(0.414) 0.0179676 13
Cop(0.244) 0.001708 35
B,(0.10) Ca(0.292) 0.002044 34
7(0. Cru(0.331) 0.002317 32
Cre(0.133) 0.00093 1 36
A3(0.07) Cor(0.113) 0.0022148 33
Cyr(0.122) 0.0023912 31
Con(0.130) 0.002548 30
B4(0.28) Coo(0.136) 0.0026656 29
Ca0(0.160) 0.003136 28
Ca1(0.162) 0.0031752 27
Can(0.177) 0.0034692 26
C.3(0.410) 0.0287 9
£,(0.28) By(0.25) C.2(0.590) 0.0413 7
4(0. By (0.75) Cae(0.489) 0.10269 4
10(0- Can(0.511) 0.10731 3

Creating a bar chart of the weights for each element clearly illustrates which elements have the greatest

impact on teacher performance.

0.2
0.15
0.1
0.05 “
0 IIII- --Illlllll___ _______II
AN ML OO NN OMN~NOOOOTNMNMSTLLO~NOODO AdANM S O O
OO0OO0OOLOLOLOLOLOLLLLLLLLLLLLLLOLOLOOLOO
m Weight
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(5) Fuzzy Judgement

In this study, a panel of 10 leaders from Hebei Finance University was assembled to assess and score
each element of the performance evaluation system. The resulting average scores for each element are detailed
below:

Table 15: Average Score of Each Element.

Criteria Level Secondary Alternatives Level Mean Value
Cq 83
C, 91
= Cs 93
Cy 86
Cs 55
Ce 88
C, 88
Cg 63
Co 50
C1o 74
A, Ci1 78
Ciz 82
Ci3 87
Cis4 54
Cis 84
Ci6 62
Ci7 55
Cig 51
Ci9 58
Czo 91
Cy1 61
Cyy 74
Cys3 53
Coa 77
A, Cys 64
Cae 60
Cy 88
Cyg 63
Ca9 91
Czp 91
C31 92
Cs, 50
Cs;3 77
c, C3q 87
Css 91
Cze 87

By applying formula (5), we can determine the membership vector for each element as shown:
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Then, the total membership vector is

As shown in
judgement matrix is shown as following:
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, the weights for each element have been established. The ultimate result of fuzzy

Q=W xU = (0.05208073,0.562423,0.239336, 0.028103,0.118057)

Therefore theQ,,, 4, the basis of the grading of the comments in the comment set provided in
, it can be concluded that the teacher performance evaluation system established by HFU using FAHP is

good.
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Discussion

The teacher performance evaluation system at Hebei Finance University has been significantly enhanced
after being improved by the Fuzzy Analytic Hierarchy Process (FAHP). This demonstrates the advancement and
superiority of this research, providing Hebei Finance University with a more accurate evaluation method that is
widely recognized and accepted by the majority of the teachers. The final results of the FAHP-based evaluation
system demonstrate its excellence in handling the complexity and fuzziness of teacher performance evaluation in
Chinese universities. The system comprehensively considers various elements of teacher performance and
provides a relatively accurate evaluation outcome. The FAHP system quantifies evaluators' subjective feelings
using fuzzy numbers, which allows the evaluation results to better reflect the actual performance levels of
teachers. The model's effectiveness has also been well-validated through multiple consistency tests. From the
research process, it can be seen that FAHP processes data by first conducting hierarchical analysis followed by
fuzzy judgment. Both AHP and fuzzy mathematics have strong theoretical support in their respective fields,
providing a robust theoretical foundation for the implementation of FAHP. After thoroughly comparing the
relationships and weight allocations between pairs of elements, the system has constructed a logical and
scientifically-oriented evaluation process, making the model highly feasible both theoretically and practically.
Traditional evaluation methods often struggle with subjective assessments and uncertain data, but FAHP
demonstrates uniqueness and superiority in handling these situations, significantly enhancing data processing
capabilities. The FAHP system is capable of considering a wide range of evaluation elements by integrating data
from diverse sources and in diverse forms, and giving comprehensive evaluation results. The evaluation results
provided by the FAHP system are quantitative, which makes it easy for

managers to compare and analyse the results so as to make more scientific decisions. Based on the
evaluation results, the system can provide administrators with specific improvement suggestions and measures
to help them make more targeted decisions on teacher training and resource allocation. The transparency of the
evaluation process and results of the model can enhance the transparency and fairness of the decision-making
process and help to increase the trust and acceptance of the evaluation results by both management and teachers.

Overall Results

Qualified | Unqualified Excell
3% 12% 5%

N

Merit
24%

Good
56%

Figure 3: The Comments of Teacher Performance Evaluation System.

Based on the previous results, the FAHP-based teacher performance evaluation system at HFU has shown
good performance, achieving the research objectives and providing an effective and accurate evaluation method.
This system deals with the complexity and fuzziness of teacher evaluation, reflects the multi-dimensional
characteristics of teacher performance, and obtains reasonable evaluation results. The system quantifies the
subjective judgment by fuzzy number, which improves the accuracy of the evaluation. Consistency test ensures
the logic and consistency of the judgment, and improves the effectiveness of the model. FAHP method combines
analytic hierarchy process and fuzzy mathematics, has a solid theoretical foundation, can effectively deal with
uncertain data, integrate data from different sources for comprehensive evaluation. The system's dynamic
updating capability allows it to adjust evaluation results promptly based on the latest data, maintaining the real-
time nature and accuracy of the evaluations. The evaluation results are quantitative, making it easier for managers
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to compare and analyse the results for more scientific decision-making. Additionally, the transparency of the
model enhances the trust and acceptance of the evaluation results among management and teachers.

Weight of each Element on Criteria Level

Social service
28%

Teacher ethic
47%

Scientific (
research

7%

Teaching
18%
Figure 4: The Proportion of each Element at Criteria Level.

Due to the elements of the alternative level and second alternative level often changing as a result of changes
in university development goals, this paper mainly examines the impact of the four elements at the criteria level. The
fact that the university places teachers' ethics at the top of its performance evaluation indicates that it highly values the
moral character and professional conduct of teachers, considering these to be the most important qualities of a teacher.
This reflects the university's focus on cultivating teachers with good moral qualities and professionalism and
emphasizes the moral function of education. Social service ranks second, showing that the university not only pays
attention to teachers' performance within the university but also emphasizes their contributions to society. This reflects
the university's encouragement for teachers to actively participate in social services, fulfil their social responsibilities,
expand the outreach of education, and promote interaction and integration between the university and society. Teaching
ranked third in terms of results, but it was still a key factor in the assessment. This shows that the school recognizes
the importance of teaching quality to the cultivation of students, and hopes that teachers will invest enough energy and
resources in teaching to ensure the teaching effect and the learning quality of students. Research is ranked fourth,
indicating that while research is also an important component of teacher performance, it has a lower relative weight in
the university's evaluation system than teacher ethics, social service and teaching. This may reflect that universities
currently place more emphasis on the overall quality of faculty and their contribution to society, rather than just
academic research results. This ranking order reflects the philosophy that universities are well-rounded in faculty
performance evaluations. This shows that after teachers have teacher ethic, they should also pay attention to social
service and teaching of students. For universities, scientific research, although very important, is not the only criterion
for every university.

Suggestions for Building Good Teachers Team in China

In the performance evaluation system for university teachers constructed using FAHP, the highest-ranked
indicator is teachers' professional ethics, followed by social service, with teaching ability and research work
ranking third and fourth, respectively. This prioritization reflects universities' strong emphasis on the overall
quality of faculty and their expectations for teachers’ development. Based on these findings, Chinese universities
can implement specific measures to cultivate a high-quality educational team. To strengthen the construction of
teacher ethics, universities should conduct regular activities that promote teachers' moral education, acknowledge
exemplary teachers’ achievements, and establish clear standards for teacher ethics, including defined reward and
punishment mechanisms. Institutions should incentivize faculty involvement in public welfare and volunteer
services, fostering a heightened sense of social responsibility and dedication. To enhance social service awareness
and capabilities, universities can encourage teachers to participate in social service projects that leverage their
professional knowledge to address societal issues. This involvement should include collaborations with
communities and initiatives that promote the practical application of research results. Recognizing and rewarding
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teachers who excel in social service will inspire broader participation, strengthen the institution's social influence,
and deepen faculty commitment to community engagement. Improving teaching innovation and quality is also
essential. Teachers should be encouraged to adopt innovative strategies, refine classroom teaching quality,
modernize curriculum content, and embrace diverse teaching methods that support students' all-around
development. Regular assessments of teaching quality, coupled with student feedback, will guide continual
optimization of teaching methods. Establishing a dedicated teaching research fund will support faculty in
pursuing innovative teaching projects and developing their teaching skills further. Finally, promoting scientific
research involves increasing investment in research resources, enhancing research conditions, and fostering an
environment conducive to high-quality research. Universities should encourage interdisciplinary collaboration to
broaden and deepen research outcomes. Faculty should also be motivated to apply their research to real-world
problems, accelerating the transformation of technological achievements and contributing to societal progress.
By adopting these strategies, Chinese universities can more effectively assess and enhance the comprehensive
quality of their faculty, ensuring ongoing improvements in the quality of education and teaching.

Limitations, Future Research and Conclusion

Although the construction of FAHP teacher performance evaluation system has strong advantages, it is
also accompanied by the limitations of its research. Respondents often have this subconscious bias when
comparing elements to determine their weight and importance arrangement. We should include a variety of
research-related populations in the study, such as students and peers, to improve the stability and inclusiveness
of the overall model. In addition, this study should pay more attention to the compatibility of the performance
evaluation system with the long-term development goals of schools. Using FAHP can establish a multilevel
evaluation system for college teachers' performance evaluation. By establishing the corresponding elements and
guidelines, this paper transforms the problem of comprehensive evaluation of teachers' performance into a
quantitative mathematical model. According to the strategic development orientation of Hebei Finance
University, the evaluation elements as well as the relative weight relationship between the elements are given. It
is worth noting that the Hebei Finance University's developmental orientation is typical of Chinese universities.
Compared with the previous evaluation system, the introduction of fuzzy theory improves the fault tolerance of
the evaluation system and makes the evaluation results more scientific and objective. From the data analysis, it
can be seen that the performance evaluation system proposed in this paper has strong operability, sufficient
theoretical basis, and the assessment results are more reasonable. The evaluation results can effectively reflect
the achievements made by teachers for the development of the university, teachers with different specialties can
achieve higher evaluation scores under the evaluation system, and teachers who are in line with the strategic
development of the university and have made outstanding achievements can be highly recognized under the
appraisal system. In addition, the evaluation system can maximize the motivation and potential of teachers, which
is conducive to achieving the goal of rapid and steady development of colleges and universities. Finally, decision
makers can revise the relative importance weights of the evaluation elements to realize the dynamic adjustment
of the performance evaluation system according to their own positioning and strategic adjustments.
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