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ARTICLE DETAILS ABSTRACT

Article History: Based on the background of “Internet+”, according to the problems of education quality supervision to find 
the management focus for the follow-up quality supervision, make targeted improvements and improve the 
supervision system. Then the fuzzy matrix of indicators is constructed by expert scoring method, and the fuzzy 
comprehensive evaluation method is used to evaluate the current supervision indicators of secondary vocational 
schools in Chengdu. Clarify the important education supervision indicators, study the related problems in depth 
and detail, propose countermeasures for the problems, and suggest the efficient integration of Internet and 
education quality supervision practically.
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1. LITERATURE REVIEW

Chester Swanson (2017), in his book, Develonment of Federal Legislation 
for Vocational Education, mentioned that the rights of master’s education 
in U.S. colleges and universities are relatively decentralized, i.e., services 
and coordination are handled by the federal government, while local 
state governments have the authority to manage education in their 
states [1]. The higher education institutions in each of the six regions of 
the United States hold the right to confer degrees, and these institutions 
are accredited to obtain these rights [2]. The accreditation system is 
unique among U.S. education and is a management system based on 
the diversity and decentralization of the U.S. higher education system, 
which can promote the effective improvement of the quality of higher 
education and usually consists of two different types of accreditation: 
professional accreditation and institutional accreditation [3]. Among 
these, professional accreditation includes engineering education 
accreditation. In the United States, professional associations, industry 
organizations, and social assessment bodies are usually appointed by the 
government to develop and manage the quality of engineering master’s 
education [4]. The development of education quality supervision system 
in the Internet era should not focus on innovation and ignore tradition. 
The excellent parts of the previous education quality management 
system should be retained and combined with the characteristics of the 
Internet system to play a greater energy [5]. The past should be linked 
with the future to improve the education quality supervision system, so 
as to continue to innovate and promote the steady development of the 
education quality supervision system.

2. RESEARCH BUILDING

2.1 Analytic Hierarchy Process

Citing the research method in the literature of 2021 Cai Haipeng, Zhang 
Shaoli, Yan Can and Min Yating, “The construction of evaluation system 
of higher vocational campus culture education based on analytical 
hierarchy process and fuzzy comprehensive judgment”, the weight of 
each indicator in the evaluation indicator system is calculated according 
to the research content of this paper using hierarchical analysis method 
in the following steps. The setting of the importance ratio in the adopted 
article is shown in Table 1.

Step 1 Construct the judgment matrix. 

The Likert nine-level scale is introduced in the analytical hierarchy 
process, and the format of the judgment matrix is shown in Table 1:

Step 2 Calculate the weight vector.

Calculate the product of the elements of each row of the judgment matrix 
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Calculate the nth root of Mi to get the weight n
i iW M=

The weights are normalized to obtain the normalized weight Mi, which is 
the percentage of each indicator to the higher-level indicator 
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Constitute the normalized weight vector
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Calculate the maximum eigenvalue 
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 Where (AW)i denotes the i-th 

component of the vector AW.

Note: This formula was derived from the references and compiled by the 
authors of this study.

Step 3 Consistency test.

Consistency testing of the judgment matrix is an important tool to ensure 
its reasonableness. The consistency test discriminant is * * * *, , , ,S Sλ θ− +

Obviously, the judgment error increases with the increase of n. 
Therefore, the influence of n should be considered when judging the 
consistency, so there is a random consistency ratio CR = CI/RI, where RI 
is the average random consistency indicator. This time, the influence of 
n is not considered, so C.I. is used as a one-time test indicator. In general, 
CR ≤ 0.1, the established judgment matrix can be considered consistent, 
and the previously calculated weights are also proved to be reasonable.

Note: This formula is derived from the references and compiled by the 
authors of this study.

2.2 Fuzzy Comprehensive Evaluation Method

Fuzzy comprehensive evaluation method is a comprehensive bid 
evaluation method based on fuzzy mathematics [6]. This comprehensive 
evaluation method converts qualitative evaluation into quantitative 

evaluation according to the affiliation theory of fuzzy mathematics, that 
is, it uses fuzzy mathematics to make an overall evaluation of things 
or objects subject to multiple factors. It has the characteristics of clear 
and systematic results, and can better solve problems which are fuzzy 
and difficult to quantify, and is suitable for the solution of various non-
deterministic problems. Professor Chad, an American automatic control 
expert, proposed the concept of quantitative fuzzy set theory in 1965 
to express the uncertainty of things [7]. The fuzzy comprehensive 
evaluation method is a universal evaluation method that combines 
subjective evaluation theories and can evaluate and analyze fuzzy things 
from multiple perspectives, and then obtain evaluation conclusions about 
the thing. Unlike other methods, the fuzzy comprehensive evaluation 
method is a quantitative evaluation method, which can turn the 
qualitative evaluation of fuzzy things into quantitative evaluation, easy 
to operate in application, and easy to calculate, with the characteristics 
of reliability, scientificity and comprehensiveness, etc. This paper plans 
to use the fuzzy comprehensive evaluation method to evaluate the level 
of education quality supervision of Secondary vocational schools in 
Chengdu of Sichuan Province by using the Internet, and to analyze the 
results, find the problems and give suggestions for improvement [8].

2.3 Research Hypotheses

In order to study which factors affect the influence variables on the 
level of education quality supervision in secondary vocational schools 
in Chengdu, Sichuan Province, a analytical hierarchy-fuzzy evaluation 
model is constructed to judge the current level of education quality 
supervision. In order to be able to better understand whether the 
selected indicators can correctly reflect the level of the evaluation object, 
with reference to the research results in Mina Sayrau’s an Analysis of 
Quality Monitoring and Assurance of Education Teaching in Secondary 
vocational schools, the following hypotheses are proposed based on 
the current situation of education quality supervision in secondary 
vocational schools in Chengdu, Sichuan Province.

H1: The Security System for secondary vocational schools in Chengdu, 
Sichuan Province is inadequate

H2: The infrastructure construction of Secondary vocational schools in 
Chengdu, Sichuan Province is inadequate

H3: The secondary vocational schools in Chengdu, Sichuan Province lack 
characteristics and innovation

H4: The business application of secondary vocational schools in 
Chengdu, Sichuan Province is at an average level

3. ESEARCH FRAMEWORK

According to this method, the model diagram of this study was designed 
as follows:

Figure 1: Study model diagram

Table 1: Comparison table of importance of indicators

The value of Bij Definition

1 Comparing elements bi and bj, equally important

3 Comparing elements bi and bj, bi is slightly more important

5 Comparing elements bi and bj, bi is important

7 Comparing elements bi and bj, bi much more important

9 Comparing elements bi and bj, bi is quite important

2,4,6,8 The comparative values between the two

The reciprocal of the above values Compare in reverse, bij=1/bji
Note: This table was derived from the references and compiled by the authors of this study.
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4. DATA ANALYSIS

4.1 Indicator System Construction

The four research hypotheses are analyzed under the suggestions of 
local leaders and teachers, and the refined indicators involved in the 
four hypotheses are summarized, and the obtained recursive structure 
is shown in Table 2.

4.2 Determination of the Weight of Criteria and Indicator Levels

Prof. Wang was invited to fill in the evaluation matrix of criterion layers 
and indicators in Appendix A according to the Likert nine-level scale, 
and the judgment matrices of criterion layers and indicator layers were 
obtained by using the analytical hierarchy process, and the weights 
of corresponding criterion layers and indicators were obtained by 
calculation, where the judgment matrix of criterion layer B is shown in 
Table 3.

As shown in Tables 3 to 7, the relative weight values of each indicator 

in the criterion and indicator layers are obtained and all pass the 
consistency test, as summarized in Table 8.

4.3 Calculation of The Comprehensive Weight of Educational 
Regulatory Indicator Factors

The comprehensive weight of each indicator layer is calculated based on 
the relative weight of Criterion layer indicators and the relative weight 
of the indicator layer, i.e., the comprehensive weight of the indicator 
layer = relative weight value in the criterion layer multiplied by the 
relative weight value of the indicator layer, and the results are shown 
in Table 9.

4.4 Acquisition of Data for Quality Supervision and Evaluation of 
Informatization Education in Secondary Vocational Schools in 
Chengdu, Sichuan Province

A total of 10 experts are invited to fill in the overall education quality 
supervision level of the 10 secondary vocational colleges in Chengdu, 
Sichuan Institute of Technology, Chengdu Dongxing Aviation Vocational 

Table 2: Progressive structure of education quality supervision level of secondary vocational schools in Chengdu, Sichuan Province

Target layer Criterion layer Indicator layer

Code Name of Indicator Code Name of Indicator Code Name of Indicator

B

education quality 
supervision level of 

secondary vocational 
schools in Chengdu, 

Sichuan Province

B1 Security System

B11 Education administrators’ concept of integrating Internet technology 
with education quality regulation

B12 School investment in network development

B13 Teaching resource database

B14 Network professional skills of educational administrators

B15 Network application ability of front-line teachers

B2 Infrastructure
B21 Building campus network

B22 Create a public service platform for education quality supervision

B3 Characteristics and 
innovation

B31 High quality resource classes and classes are connected

B32 Online learning space for all

B33 “Internet+” analytical hierarchy process

B4

Business application
B41 Teaching and research quality supervision

B42 Curriculum quality supervision

B43 Student Learning Effectiveness supervision

B44 Classroom management quality supervision

B45 Grade management quality supervision

B46 Build internal school information dissemination applications
Note: This study was compiled by the author.

Table 3: Judgment matrix of criterion layer B

B B1 B2 B3 B4 Weight value

B1 1 1/2 1/4 1/6 0.076

B2 2 1 1/2 1/3 0.152

B3 4 2 1 1/2 0.283

B4 6 3 2 1 0.490
maxλ =4.01，C.I.=0.003，RI=0.31，CR=0.001 < 0.10, and the consistency is good

Table 4: Judgment matrix of criterion layer B1

B1 B11 B12 B13 B14 B15 Weight value

B11 1 1/4 1/2 1/3 1/2 0.083

B12 4 1 2 2 2 0.370

B13 2 1/2 1 2 1 0.220

B14 3 1/2 1/2 1 2 0.172

B15 2 1/2 1 1/2 1 0.155
maxλ =5.014，C.I.=0.02，RI=1.12，CR=0.017 < 0.10, and the consistency is good
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Table 5: Judgment matrix of criterion layer B2

B2 B21 B22 Weights

B21 1 1/3 0.5023

B22 3 1 0.4977

maxλ =4.005，C.I.=0.005，RI=0.89，CR=0.054 < 0.10, and the 
consistency is good

Table 6: Judgment matrix of criterion layer B3

B3 B31 B32 B33 Weight value

B31 1 1/3 1/5 0.235

B32 3 1 1/2 0.234

B33 5 2 1 0.531

maxλ =3.0003，C.I.=0.001，RI=0.52，CR=0.002 < 0.10, and the 
consistency is good

Table 7: Judgment matrix of criterion layer B4

B4 B41 B42 B43 B44 B45 B46 Weight value

B41 1 1 1/5 1/3 1/3 4 0.08

B42 1 1 1 1/2 1/2 1/2 0.234

B43 2 1 1 1/2 2 1/4 0.1264

B44 3 2 2 1 2 7 0.0925

B45 3 2 1/2 1/2 1 1/6 0.2268

B46 1/4 2 4 1/7 6 1 0.2356

maxλ =5.22，C.I.=0.056，RI=1.12，CR=0.050 < 0.10, and the 
consistency is good

Table 8: Relative weight value of education supervision indicators 

Criterion 
layer

Relative 
weight value

Indicator 
layer Relative weight value

B1 0.076 

B11 0.083

B12 0.37

B13 0.22

B14 0.172

B15 0.155

B2 0.152 
B21 0.5023

B22 0.4977

B3 0.283 

B31 0.235

B32 0.234

B33 0.531

B4 0.490 

B41 0.08

B42 0.234

B43 0.1264

B44 0.0925

B45 0.2268

B46 0.2356

School, Chengdu Mayflower Senior Technical School, the original data 
obtained are shown in Table 8. The data in Table 8 are normalized 
according to each evaluation value to obtain the membership matrix of 
each indicator in the current environment, and the results are shown in 
Table 10 - Table 11.

4.5 Fuzzy Comprehensive Evaluation of Education Quality 
Supervision in Secondary Vocational Schools in Chengdu, Sichuan 
Province

Based on the weight matrix and affiliation matrix corresponding to 
each indicator layer, the criterion layer affiliation value is measured by 
applying Equation 4-1.

 i i iW B I= ×   (4)

Where Wi denotes the affiliation matrix of the ith factor, Bi denotes the 
relative weight of the ith factor, and Ii denotes the affiliation matrix of the 
corresponding name of the ith factor

Then the affiliation matrices of each factor are:

[ ]1 0.0852 0.3469  0.2137  0.2176  0.1366W =

2 [0.1502  0.2506  0.3493 0.2000 0.0497]W =

3 [0.4186  0.1765  0.1936  0.1644  0.0469]W =

4 [0.1684  0.2116  0.1560  0.2959  0.1634] W =

Summarize the above results into a matrix:

1

2

3

4

0.0852  0.3469  0.2137  0.2176  0.1366 
0.1502  0.2507  0.3493  0.2000  0.0498 
0.4186  0.1765  0.1936  0.1644  0.0469 
0.1684  0.2116  0.1560  0.2959  0.1634 

W
W

W
W
W

   
   
   = =
   
   

  

According to the factor membership matrix and weight, calculate the 
membership of the target layer by using formula 4-2.

 N B W= ×  (5)

Where N denotes the affiliation matrix of the target layer, B denotes the 
relative weight value of the factors, and W denotes the affiliation matrix 
of the factors.

Then the affiliation matrix of the target layer is:

 [ ]0.2303  0.2181  0.2006  0.2385  0.1113  N =
 

 (6)

4.6 Analysis of The Comprehensive Evaluation Results of Education 
Supervision of Secondary Vocational Schools in Chengdu, Sichuan 
Province

The overall education quality supervision evaluation value of secondary 
vocational schools in Chengdu, Sichuan Province determined by 
combining the criteria set by Guo Guangjun and Jin Jianxiong in “A 
Study on the External Quality Supervision and Assessment System of 
Secondary Education”, and the obtained representation is shown in 
Table 12 - Table 13.

The value of education quality supervision level of secondary vocational 
schools in Chengdu, Sichuan Province is:

 

9
7

[0.2303  0.2181  0.2006  0.2385  0.1113 ] 5 5.42
3
1
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 = × = × =
 
 
  

  

    (7)

Note: This Formula and standard values are derived from the references 
and compiled by the authors of this study.

The overall level of education quality supervision of secondary 
vocational schools in Chengdu, Sichuan Province is within the range of 
[4,6], so it can be judged that the education quality supervision level of 
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Table 9: Comprehensive weight value of education supervision indicators

Criterion 
layer

Name of 
indicators

Relative 
weight value

Indicator 
layer Name of indicators Relative weight 

value
Comprehensive 

weight value

B1 Security System 0.076

B11
Education administrators’ concept of 
integrating Internet technology with 

education quality regulation
0.083 0.0063

B12 School investment in network development 0.370 0.0281

B13 Teaching resource database 0.220 0.0167

B14 Network professional skills of educational 
administrators 0.172 0.0131

B15 Network application ability of front-line 
teachers 0.155 0.0118

B2 Infrastructure 0.152
B21 Building campus network 0.5023 0.0763

B22 Create a public service platform for education 
quality supervision

0.4977 0.0757

B3 Characteristics 
and innovation 0.283

B31 High quality resource classes and classes are 
connected 0.235 0.0665

B32 Online learning space for all 0.234 0.0662

B33 “Internet+” analytical hierarchy process 0.531 0.1503

B4

Business 
application

0.490

B41 Teaching and research quality supervision 0.08 0.0392

B42 Curriculum quality supervision 0.234 0.1147

B43 Student Learning Effectiveness supervision 0.1264 0.0619

B44 Classroom management quality supervision 0.0925 0.0453

B45 Grade management quality supervision 0.2268 0.1111

B46 Build internal school information 
dissemination applications

0.2356 0.1154

Note: This study was compiled by the authors.

Table 10: Summary of expert scoring results

Indicator level
Indicator layer Name of indicators Very high High Average Low Very low

B11 Education administrators’ concept of integrating Internet 
technology with education quality regulation 0 0 1 8 1

B12 School investment in network development 1 6 2 1 0

B13 Teaching resource database 0 2 3 3 2

B14 Network professional skills of educational administrators 1 2 2 1 4

B15 Network application ability of front-line teachers 2 3 2 2 1

B21 Building campus network 2 4 2 2 0

B22 Create a public service platform for education quality supervision 1 1 5 2 1

B31 High quality resource classes and classes are connected 1 1 1 6 1

B32 Online learning space for all 1 2 5 1 1

B33 “Internet+” analytical hierarchy process 7 2 1 0 0

B41 Teaching and research quality supervision 0 0 0 5 5

B42 Curriculum quality supervision 0 3 3 3 1

B43 Student Learning Effectiveness supervision 4 3 2 1 0

B44 Classroom management quality supervision 0 1 4 4 1

B45 Grade management quality supervision 0 0 0 6 4

B46 Build internal school information dissemination applications 5 4 1 0 0
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Table 11: Summary of the affiliation values of each indicator

Indicator level
Indicator layer Name of indicators Very 

high High Average Low Very 
low

B11 Education administrators’ concept of integrating Internet technology 
with education quality regulation 0 0 0.1 0.8 0.1

B12 School investment in network development 0.1 0.6 0.2 0.1 0

B13 Teaching resource database 0 0.2 0.3 0.3 0.2

B14 Network professional skills of educational administrators 0.1 0.2 0.2 0.1 0.4

B15 Network application ability of front-line teachers 0.2 0.3 0.2 0.2 0.1

B21 Building campus network 0.2 0.4 0.2 0.2 0

B22 Create a public service platform for education quality supervision 0.1 0.1 0.5 0.2 0.1

B31 High quality resource classes and classes are connected 0.1 0.1 0.1 0.6 0.1

B32 Online learning space for all 0.1 0.2 0.5 0.1 0.1

B33 “Internet+” analytical hierarchy process 0.7 0.2 0.1 0 0

B41 Teaching and research quality supervision 0 0 0 0.5 0.5

B42 Curriculum quality supervision 0 0.3 0.3 0.3 0.1

B43 Student Learning Effectiveness supervision 0.4 0.3 0.2 0.1 0

B44 Classroom management quality supervision 0 0.1 0.4 0.4 0.1

B45 Grade management quality supervision 0 0 0 0.6 0.4

B46 Build internal school information dissemination applications 0.5 0.4 0.1 0 0
Note: This study was compiled by the authors.

Table 12: Education Supervision Level Determination Criteria

Level
Very high High Average Low Very low

G1 G2 G3 G4 G5

Value range [10，8] [8，6] [6，4] [4，2] [2，0]

Decision value 9 7 5 3 1

Table 13: Summary of the affiliation values of each indicator

Indicator level
Indicator layer Name of indicators Comprehensive 

weight
Unweighted 

score

Weighted score of 
the three levels of 

indicators

B11 Education administrators’ concept of integrating Internet technology 
with education quality regulation 0.0063 3 0.0189

B12 School investment in network development 0.0281 6.4 0.1800

B13 Teaching resource database 0.0167 4 0.0669

B14 Network professional skills of educational administrators 0.0131 4 0.0523

B15 Network application ability of front-line teachers 0.0118 5.6 0.0660

B21 Building campus network 0.0763 6.2 0.4734

B22 Create a public service platform for education quality supervision 0.0757 4.8 0.3631

B31 High quality resource classes and classes are connected 0.0665 4 0.2660

B32 Online learning space for all 0.0662 5.2 0.3444

B33 “Internet+” analytical hierarchy process 0.1503 8.2 1.2322

B41 Teaching and research quality supervision 0.0392 2 0.0784

B42 Curriculum quality supervision 0.1147 4.6 0.5274

B43 Student Learning Effectiveness supervision 0.0619 7 0.4336

B44 Classroom management quality supervision 0.0453 4 0.1813

B45 Grade management quality supervision 0.1111 2.2 0.2445

B46 Build internal school information dissemination applications 0.1154 7.8 0.9005
Note: This study is compiled by the authors.
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secondary vocational schools in Chengdu is “average”.

The evaluation values of education quality supervision of secondary 
vocational schools in Chengdu, Sichuan Province are calculated, and the 
evaluation results of four assumptions are as follows:

H1: Security System indicator evaluation value=5.053

H2: Infrastructure indicator evaluation value=5.503

H3: Characteristics and innovation indicator evaluation value=6.511

H4: Business application indicator evaluation value=4.8200

The results show that the value of security system in secondary 
vocational schools in Chengdu, Sichuan Province is 5.053, which is 
“average”, indicating that H1’s hypothesis of lacking security system in 
secondary vocational schools in Chengdu, Sichuan Province is valid; The 
value of infrastructure is 5.503, which is “average”, indicating that H2’s 
hypothesis of insufficient infrastructure in secondary vocational schools 
in Chengdu, Sichuan Province is valid. The value of the indicator of 
characteristics and innovation is 6.511, which is “high”, indicating that 
H3’s hypothesis of the lack of characteristics and innovation in secondary 
vocational schools in Chengdu, Sichuan Province is not valid. The value 
of business application indicator is 4.8200, which is “average”, indicating 
that the hypothesis of H4 that Business application of secondary 
vocational schools in Chengdu, Sichuan Province is at an average level 
is valid. Therefore, on the whole, all the indicators of education quality 
supervision in secondary vocational schools in Chengdu, Sichuan 
province are in the “average” level. From the numerical point of view, 
the indicator value of characteristics and innovation is relatively high, 
and the evaluation value of “Internet+” analytical hierarchy process and 
build internal school information differentiation applications among the 
weighted evaluation values of three-level indicators is high.

5. CONCLUSION

5.1 Current Issues

The problems existing in the education quality supervision of secondary 
vocational schools in Chengdu of Sichuan Province are mainly that the 
security system is not perfect, the infrastructure construction is not 
enough, the development of characteristics and innovation cannot meet 
the current standards of education supervision, and the overall level of 
teaching and research is low.

5.2 Key Indicators

According to the calculation of the index weight by the analytical 
hierarchy method, the important supervision indicator in the education 

quality supervision of secondary vocational schools in Chengdu of 
Sichuan Province is to build internal school information dissemination 
applications, grade management quality supervision, curriculum quality 
supervision, “Internet+” analytical hierarchy process, and to building 
campus network.

5.3 Improvement Method

The main improvement measures formulated according to the 
evaluation value are to play the leading role of leaders, form a multi-
dimensional supervision system, and strengthen the application of 
modern management hardware and software. At the same time, the 
students’ life and learning experience in society, school and family will 
be recorded in a complete and data-based method for scientific and 
objective supervision of teaching quality.

REFERENCES

[1] Chester, S. 2017. Development of Federal Legislation for Vocational 
Education. Chicago：American Society, 2017(2): 86-89.

[2] Jung, I.S. 2005. A Review of Policy and Practice in Virtual Education: 
In the Context of Higher Education in S. Korea. Educational Studies, 47: 
111-123.

[3] Liu, R., Zhang, D., Zhang, J. 2020. Analysis and Practice of the Leading 
Online Learning Model Based on Live Classroom. China Education 
Informatization, 2020(14): 30-34.

[4] Li, X. 2016. The Establishment of Education Management Mechanism 
of Universities under the Perspective of Comprehensive Governance. 
Heilongjiang Higher Education Research, 2016(10): 68-70.

[5] Zhang, L., Gong, A. 2021. Research on the Quality Standard Of “Three 
Steps and Six Links” Teaching Link of Online General Education Course. 
Education Observation, 10(13): 41-43. 

[6] Wang, Y. 2021. Construction and Practice of Internal Security System for 
Undergraduate Teaching Quality in Teacher Training Institutions: The Case 
of Huazhong Normal University. Higher Education Research and Practice, 
40(2): 75-79. 

[7] Xue, M. 2021. Research on The Construction of Traditional Culture 
Curriculum System in Design Education. Journal of Tongling College, 20(4): 
94-96.

[8] Xu, J. 2021. From Perfection to Reflection: A Review of Research on 
Quality Assurance of Higher Education in China. Coal Higher Education, 
39(4): 51-57.


