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Higher vocational education has developed rapidly and attracted wide attention. Teaching quality evaluation is an important part
of teaching management in classroom teaching and is an important part of teaching management. Based on the theory of teaching
quality, 16 evaluation indicators are identi�ed from the four aspects of teaching attitude, teaching content, teaching process, and
teaching results and an HVE quality evaluation index system is constructed. �e evaluation model is established by BP neural
network algorithm. Finally, �ve higher vocational colleges in Henan Province are selected for empirical research.�e results show
that the evaluation model constructed in this paper has certain applicability and can provide a reference for HVE quality
evaluation and improvement. Although the evaluation models herein have certain applicable values, further improvements are
still needed in terms of indicator identi�cation and correction.

1. Introduction

With the continuous development and progress of society,
Higher Vocational Education (HVE) obviously has become
an important part of the development of higher education.
Improving the quality and development connotation has
become a new focus, and higher education is increasingly
becoming a concern. HVE is vocational education and
technical education belonging to the level of education.
Includes professional technical education before employ-
ment and postemployment-related continuing education.
For example, some teaching programs of the American
Institute of Technology and the Community College [1],
Japan’s short-term university partial teaching plan and
specialized courses [2], French technical colleges and ad-
vanced technicians [3], Chinese early higher industry
schools, specialized schools, specialists Schools [4], etc., as
well as the education provided by some teaching plans such
as adult colleges and universities. China began new devel-
opment in the 1980s mainly cultivating liberal arts, science,
engineering, agricultural and forestry, pharmaceutical,

political and law, and �nance and managerial professional
assistant talents. Teaching quality assessment can provide a
basis for improving the quality of running schools in higher
vocational colleges, and establishing a foundation for the
teaching quality assurance system.

Di�erent subjects of HVE have di�erent views on
teaching quality. In the eyes of students, students are the main
body of education, and all teaching behaviors are aimed at
students’ participation in teaching activities and are process-
oriented. Teachers provide students with knowledge and skills
through classroom teaching and develop students’ values. For
teachers, teaching ability and teaching level are the direct
factors a�ecting the quality of teaching. Teaching behavior
plays a guiding role in students, and it is the teacher’s control
to cultivate students’ quality.�e school level believes that the
school’s concept of talent training and the theme of running a
school a�ect the quality of teaching, and the school’s control
of education quality is mostly re�ected in the two levels of
teachers’ teaching and student participation. �e social level
believes that teaching quality is the satisfaction and adapt-
ability of the public to the development of students. �e
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teaching process should meet the development and needs of
the society, and cultivate different talents in the society as the
primary goal while ignoring the individual development of
students. In summary, the quality of teaching should be a
comprehensive consideration of the feelings of both students
and teachers, and the quality of students directly reflects the
level of teaching quality.

Teaching quality evaluation is to monitor teaching
through a series of evaluation standards and control
methods, obtain relevant data according to the evaluation
standards, and build a reasonable evaluation index system.
Guided by quality evaluation, teachers can form inertial
thinking, optimize their own teaching behavior, and im-
prove teaching effects. )e evaluation of teaching quality is
an activity that takes students and teachers as the main body
and is guided by teaching goals. It is necessary to obtain
correct evaluation results through technical analysis [5].
)erefore, it is very necessary to use relevant mathematical
models to evaluate the quality of HVE.

HVE is in a period of economic transformation and
development, due to the adjustment of industrial structure,
it needs to be gradually perfected and improved. At present,
HVE still has problems such as unclear training objectives,
an imperfect education system, and differences in quality
evaluation systems [6]. Lei and Zhong pointed out that in the
teaching process of HVE, it is necessary to pay attention to
the rational application of teaching evaluation and to use the
multiple intelligence education quality evaluation systems to
ensure the scientific and rational evaluation [7]. Li et al. and
others analyzed the particularity of higher vocational edu-
cation through research. )e improvement of students’
application ability is an important pursuit in the teaching
process. At present, HVE needs to be improved in terms of
teaching content, methods, teachers, and evaluation system.
To meet the needs of higher vocational colleges [8]. Zhou
explores students’ ability development and its influencing
factors in practical curriculum-oriented courses in higher
vocational colleges through a fuzzy comprehensive evalu-
ation method [9]. Miao started from the problems faced by
the teaching reform of art courses in higher vocational
colleges, established an evaluation index system from the
evaluation of teaching reform ability, and used gray theory to
build a teaching ability evaluation model [10].

In terms of research on constructing the evaluation
model of HVE teaching quality, Liu and Lin constructed an
evaluation index system from three aspects of teachers’
technical ability, practical ability, and social ability under the
background of the integration of production and education
[11]. Kalkan and Cosguner have shown that according to the
calculation results of the artificial neural network, academic
self-efficacy is the most critical variable that affects students’
achievements [12]. Based on improving BP neural network,
the high vocational university performance innovation ed-
ucation model has been built by Zhang an evaluation index
system from school supervision, teachers, and student ed-
ucation effects. Based on this, Fourier technology is used to
improve the algorithm of the BP neural network to simplify
the model [13]. In order to measure the quality of college
physical education, Feng (2021) has built a teaching quality

index system with big data technology and gives artificial
intelligent quality data to construct a teaching quality as-
sessment model [14]. )e basic characteristics of teaching
attitude, teaching content, teaching methods, and teachers,
build a postgraduate teaching quality assessment index
system and use BP neural network algorithm to build
evaluation models, application sensitivity test identification
key indicators [15]. Wei et al. has built a graduate nursing
professional degree education quality assessment index
system from the four aspects of input quality, process
quality, output quality, and development quality, and
empowering weights through Delphi law and level analysis
[16]. Liu and Yin proposed a hybrid intelligence algorithm
based on a genetic algorithm and reverse propagation neural
network to assess the quality level of teaching, and play an
intelligent algorithm in the evaluation model construction
[17]. Considering the advantages of BP neural networks in
evaluation [18], this study uses BP neural networks to an-
alyze HVE evaluation indexes to establish a better evaluation
index system and provide more accurate results.

)is paper takes students and teachers as the main body
of HVE, and constructs the quality evaluation index system
of HVE from four aspects: teaching attitude, teaching
content, teaching process, and teaching achievement. )e
HVE evaluationmodel is constructed based on the BP neural
network algorithm, and empirical research is carried out
with five universities in Henan province as the research
object to verify the rationality and scientificity of the model
constructed in this paper.

2. Evaluation Index System of HVE

)e quality evaluation of HVE is guided by educational
theory and teaching quality evaluation theory. Based on
literature identification and brainstorming, this paper
adopts the Delphi method to correct the evaluation index,
and finally forms the quality evaluation index system of
HVE. )e construction of the evaluation index system is the
core content of HVE teaching quality evaluation, and the
scientific nature of the evaluation index system is the key to
HVE teaching quality evaluation. In the process of teaching
quality evaluation work, it is often necessary to pass the
evaluation of peer teachers, students, and experts. In the
evaluation process, teachers pay more attention to teachers’
classroom performance, whether they can design teaching
content based on the characteristics of the discipline, and
whether they can combine theory with practice to achieve
the purpose of higher vocational education. Expert evalu-
ation mainly starts from the characteristics of the discipline,
and examines whether teachers’ teaching thinking and
teaching content are closely related to the needs of social
development. Expert evaluation is usually carried out in the
form of lectures and courseware reviews. )e evaluation
from the student’s point of view pays more attention to the
content of the class and the conclusion after class. Students
can understand the quality of teaching more intuitively by
participating in classroom practice, and the teaching level of
teachers is reflected in whether the knowledge imparted can
be better absorbed and transformed by students. Teachers
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can also use evaluation indicators and evaluation standards
as a reference to continuously adjust their teaching thinking,
teaching content, and teaching methods to promote their
own ability. It is the mission of higher vocational colleges to
cultivate graduates with vocational skills. )erefore, in the
construction of the quality evaluation index system of higher
vocational education, it is necessary to focus on the interface
between the teaching content and the needs of social talents.

)e HVE evaluation index system is an evaluation of the
teacher as a higher vocational education, from teaching
preparation, teaching content, teaching process, teaching
results, etc. As a multi-dimensional work, teaching quality
evaluation should be a result of interacting with multiple
factors. After preliminary identification and screening of the
indicator, this article determines the first level indicator in the
HVE evaluation index system as teaching attitude, teaching
content, teaching processing, and teaching achievement, as
shown in Figure 1. Teaching Attitude expressed the teacher’s
teaching work and attitude toward students. Teaching Con-
tent and Processing reflects the quality and ability of teachers
to show in higher vocational education. Teaching achieve-
ment refers to the effects of students who have rendered after
the education activities. )e above four aspects can be more
comprehensive to evaluate HVE.

Teaching attitude is an important factor in measuring
HVE teaching value and teaching effect. )e intuitive
manifestation of teaching attitudes is whether the teacher
can reach the teaching work on time, which reflects the self-
discipline and integrity of teachers. )e effect of the prep-
aration determines the performance of teachers during the
teaching process, and it is necessary to have a failure and low
quality. In addition, teachers have determined students’
attitude towards courses, and teachers should have strict
requirements for students and maintain good communi-
cation with them. Based on the above discussion, the
evaluation index of teaching attitude includes Punctuality in
class A11, Adequacy of preparation A12, Attitude toward
students A13, Teacher-student relationship A14.

)e classroom teaching of HVE is different from un-
dergraduate education, and its teaching content considers
the cultivation of students’ practical ability. When evaluating
the quality of the teaching content, it is necessary to consider
the cultivation of students’ theoretical learning ability and
hands-on ability. Based on the general teaching quality
evaluation index, this paper considers two aspects of the
combination of theory and practice in higher vocational
education and theoretical teaching depth. )erefore, the
evaluation indicators on the teaching content mainly include
Well organized content A21, Connection between theory and
practice A22, Clear content A23, Cultivate comprehensive
quality A24, Moderate in depth A25, etc.

)e teaching process is the focus of HVE evaluation. In
the process of higher vocational education, students should
be student as the main body, considering the career de-
velopment needs of students. HVE should jointly cultivate
professional quality and overall quality, and the teaching
method of practice classroom has a great difference in theory
and theoretical learning. )erefore, in the teaching process,
students should be highlighted in the cultivation of students,

and teaching methods should be in both theory and practice.
In terms of classroom organization design, teachers should
pay attention to teaching logic and orderly, so that students
can clearly understand the teaching intentions and teaching
objectives, and complete their studies under the guidance of
teachers to achieve learning goals. In addition, the profi-
ciency of teaching content determines the authority of
teaching, and inspirational artificiality reflected in the lec-
ture process can effectively improve students’ interest. In
summary, the indicators in the quality assessment of the
teaching process mainly include highlighting professional
quality A31, Applicability methods A32, Logical and orderly
A33, Inspiring artistry A34, etc.

Teaching achievements are the direct performance of
HVE quality. )e teaching achievements are mainly reflected
in the quality of students’ training, and the purpose of ed-
ucation is to cultivate people. HVE is the professional and
technical personnel of society andworkplace.)erefore, when
evaluating the quality of the teaching results, teachers should
consider the training and knowledge of students ‘cultivation
and students’ learning and knowledge. Students’ knowledge
masters refer to whether students can fully master knowledge
and apply the performance after they enter the workplace. In
addition, the expansion of students’ vision is also an im-
portant part of higher vocational education. )erefore, the
evaluation index of teaching results mainly includes Students’
level of knowledge A41, Professional ability development A42,
Broadening of students’ knowledge A43, etc.

)e evaluation index system can summarize the actual
situation of HVE comprehensively. And these indexes can
realize the evaluation of HVE as the input samples of the
evaluation model, as shown in Table 1.

3. Evaluation Method of HVE

In this paper, a combination of fuzzy analytic hierarchy and
BP neural network method is used to evaluate HVE.)is can
make full use of the advantages of both qualitative and
quantitative methods. Fuzzy mathematics can better solve
the fuzzy and difficult-to-quantify problems. )e neural
network has a strong non-linear mapping capability. In turn,
the comprehensive method can effectively avoid the influ-
ence of too many subjective factors in the HVE assessment
process and ensure the objectivity of the assessment results.

3.1. Fuzzy Analytic Hierarchy Process (FAHP). FAHP is a
comprehensive evaluation method based on the theory of
fuzzy mathematical affiliation, which has the characteristics
of strong systematic and clear results, and is suitable for
solving various nondeterministic problems. )e core idea of
this method is to convert qualitative evaluation problems
into quantitative evaluation problems. It uses fuzzy math-
ematics to make an overall evaluation of the object which is
subject to multiple factors. FAHP as a combined quantitative
and qualitative evaluation method has the characteristics of
strong systematic, clear thinking, and simple method.
However, it still has certain shortcomings, for example, there
is a certain bias in judging the consistency of the matrix, and
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Table 1: Explanation of Cantonese teaching evaluation index.

Index Explanation
A11 Punctuality in class Teacher arrives at the classroom on time, and completes the teaching content of the course in time
A12 Adequacy of preparation Teacher has prepared for teaching content before class
A13 Attitude towards students )e attitude towards students should be strict and gentle
A14 Teacher-student relationship Teacher and students should maintain a great interaction relationship
A21 Well organized content )e detailed level of teaching content should match important levels

A22
Connection between theory and

practice Teaching content should meet the needs of students and career development needs

A23 Clear content )e organization of teaching content should be clear and clear

A24 Cultivate comprehensive quality Based on the improvement of technical capacity, higher vocational teaching should pay attention
to the cultivation of students’ overall quality

A25 Moderate in depth Higher vocational teaching should pay more attention to the cultivation of hands-on operation
capacity, rather than theoretical research

A31 Highlight professional quality Highlighting the characteristics of vocational education to cultivate high-end technical talents
A32 Applicability methods Whether teaching methods match professional skills
A33 Logical and orderly Classroom design should be both theoretical and practical, reaching a layer-in-depth effect

A34 Inspiring artistry Teachers should be very skilled in the teaching process, and can bring heuristic thinking for
students

A41 Students’ level of knowledge Students have the level of classroom knowledge and use to practice
A42 Professional ability development Students’ ability to improve professional skills

A43
Broadening of students’

knowledge Student’s overall quality and knowledge growth

Index System

Teaching Attitude
A1

Teaching Content
A2

Teaching Process
A3

Teaching Achievements
A4

Punctuality in class A11

Adequacy of preparationA12

Attitude towards students A13

Teacher - student relationship A14

Well organized content A21

Connection between theory and practice A22

Clear content A23

Cultivate comprehensive quality A24

Moderate in depth A25

Highlight professional quality A31

Applicability methods A32

Logical and orderly A33

Inspiring artistry A34

Students’ level of knowledge A41

professional ability development A42

Broadening of students’ knowledge A43

Figure 1: Evaluation index system of HVE.
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there is still no scientific basis for the consistency test cri-
teria. )erefore, FAHP makes use of the advantages of fuzzy
mathematics to make up for the shortcomings of the hi-
erarchical analysis method. By introducing the fuzzy
judgment matrix, the influence of subjective factors of ex-
perts is reduced.

Suppose the set of evaluation indicators is
X � x1, x2, . . . , xn , where xi(i �1, 2, . . ., n) is the evalu-
ation factor. n is the number of individual factors at the same
level. )e set of evaluation results is assumed to be
V � v1, v2, . . . , vm . where vj(j �1, 2, . . ., m) is the evalu-
ation result. m is the number of elements in the set, which is
also the number of levels. )is set specifies the range of
results selection for a given evaluation element.)e elements
in the result set can be either qualitative or quantitative
scores. Let the weight vector be W � w1, w2, . . . , wn , where
wi(i �1, 2, . . ., n) indicates the importance of factor xi. )e
sum of the weights is 1, as shown in the following equation:



n

i�1
wi � 1, 0≤wi ≤ 1. (1)

)e relevant personnel in the education industry are
organized to conduct fuzzy evaluation of each evaluation
factor. According to the distribution of statistical evaluation
levels of each indicator, assuming that the ratio of the
number of evaluators who evaluate the indicator item xi as
level vj to the number of all evaluators is rij, then the
judgmentmatrix isR � [rij]M×N. Obviously, each row of this
matrix is the evaluation result of every single factor, and the
whole matrix contains all the information obtained from the
evaluation of the set of evaluation factors X by the set of
evaluation results V. )e final evaluation result B is obtained
by synthesizing the weight vector W with the judgment
matrix R. )at is, B � W ∘R � (b1, b2, . . . , bn), as shown in
the following equation:

bj � 
n

i�1
wij·aij, j � 1, 2, . . . , m. (2)

)e evaluation result y of the first level evaluation factor
can be obtained by normalizing B. After that, the previous
steps can be repeated to solve the evaluation results of the
upper-level indicators in turn, and the overall fuzzy eval-
uation can be finally obtained.

3.2.Back-PropagationNeuralNetwork (BPNN). BPNN is the
most widely used neural network, which utilizes the error
backpropagation algorithm to train multilayer feedforward
neural networks. )e learning memory capability and self-
adaptive ability of BPNN are powerful, thanks to its non-
linear information processing system consisting of a large
number of interconnected processing units. An important
advantage of BPNN is that it eliminates the step of pre-
training a fixed model. To obtain more desirable prediction
results, it is only necessary to learn the training samples and
then accumulate empirical knowledge.

As shown in Figure 2, the standard BP neural network
model contains three layers, which are the input layer, the

hidden layer, and the output layer. In the forward propa-
gation process, the input samples are passed in from the
input layer, processed through the hidden layer, and passed
to the output layer. If the actual output of the output layer is
not within the error range from the desired output, the
backward propagation of the error is performed. After
calculating the total error between the desired output and
the actual value of all neurons in the output layer, the
network weights and thresholds are adjusted. )e error
signals of the units in each layer are used to correct the
weights of each unit so that the actual output of the neural
network continuously approximates the desired output.

Where Xi is the input layer node, Hj is the hidden layer
node, Ykis the output layer node, and Wij is the weight
value between the layers. BPNN is a multilayer feedforward
neural network with unidirectional propagation, and the
standard BP network algorithm includes both forward
propagation and backward transmission. For forward
propagation, the data are corrected for weights through the
input layer, and the resulting weighted sum is passed to the
hidden layer, which is then activated by an activation
function and passed to the output layer, as shown in the
following equation:

Hj � 

p

i�1
wijxi(i � 1, 2, . . . , p), (3)

where p is the number of nodes in the input layer, and Hj is
the weighted sum of the j-th node in the hidden layer.
)rough the action of the activation function and trans-
mitted to the output layer, as shown in the following
equation:

Ωk � f Hj , (4)

Ωk is the result of the weighted sum of the inputs applied to
the hidden layer by the activation function. For the evalu-
ation of HVE, using the Sigmoid function as the activation
function, the categories can be predicted and also approx-
imate probability predictions can be obtained. )e loga-
rithmic odds function is a convex function of arbitrary order
derivable, which has good mathematical properties and can
be used directly by many numerical optimization algorithms
to find the optimal solution.

For backpropagation, the purpose is to adjust the net-
work weights and thresholds so that the error between the
actual output value and the desired value is as close as
possible to the predetermined value, and therefore a loss
function needs to be designed.)emean square error (MSE)
selected for this experiment, which is the mean value of the
sum of squares of the errors at the corresponding points of
the predicted and original data. It reflects the degree of
difference between the estimated quantity and the estimated
quantity, and the closer its value is to 0, the better the model
selection and fitting, and the more accurate the data pre-
diction, as shown in the following equation:

E �
1
2



l

k�1
yk − y

∗
k( 

2
, (5)
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yk is the expected value, y∗k is the output value, and l is the
number of nodes in the output layer.)e connection weights
are adjusted more accurately along the decreasing direction
of the gradient of the mean square error E, as shown in the
following equation:

Δwjk � −η
zE

zwjk

, (6)

wjk is the weight value between the hidden layer and the
output layer, and η is the learning rate. )e training is
stopped when the actual output value of the output layer is
almost indistinguishable from the desired value by con-
tinuously forward and backward propagation.

3.3. Comprehensive Evaluation Method. In this paper, an
evaluation method based on the combination of FAHP and
BPNN is proposed. First, we obtain a priori samples through
FAHP and use these data to train BPNN. then, we further
optimize the index weights through the advantage of the
nonlinear calculation of BPNN. On the basis of combining
quantitative and qualitative aspects, the final weights of each
indicator are obtained, and then the purpose of evaluating
HVE is achieved. )e comprehensive evaluation process is
shown in Figure 3.

4. Results and Discussion

In this paper, we take HVE assessment in Henan Province as
an example. FAHP is used to realize the initial determination
of index weights, construct the dataset, train BPNN, and
obtain the final HVE assessment model. )e experimental
data in this paper are obtained from various higher vocational
institutions in Henan Province. )e big data are integrated
and processed to obtain the HVE assessment index data.

4.1. Initial Determination of Index Weights. In the initial
weighting period using FAHP, the relative importance of
each index factor at each level is compared in the form of
questionnaire. A total of 50 questionnaires are distributed to
relevant experts in the field of education, and 46 valid
questionnaires are recovered. )e “0.1–0.9” scale shown in
Table 2 is used to express their relative importance, so as to

construct the fuzzy complementary judgment matrix of the
corresponding indicators.

According to the results of the questionnaire, the scoring
results of each index are averaged and five fuzzy comple-
mentary judgment matrices are calculated, which areR, R1, R2,
R3 and R4. Based on the fuzzy complementary discriminant
matrix R � (rij)n×n, the corresponding fuzzy consistency
matrix R∗ � (r∗ij)n×n is calculated by using equation (7).

r
∗
i � 

n

k�1
rik (i � 1, 2 . . . , n); r

∗
ij �

r
∗
i − r
∗
j

2n
+ 0.5. (7)

Finally, based on the fuzzy consistency matrix, the initial
weight vector of each layer of indicators is obtained by
equation (8). )e final calculation result is shown in
equation (9).

wi �
1
n

−
1

n − 1
+

2
n
2

− n
· 

n

j�1
r
∗
ij, (8)

W � (0.221, 0.256, 0.24, 0.283),

W1 � (0.216, 0.225, 0.267, 0.292),

W2 � (0.193, 0.25, 0.18, 0.213, 0.164),

W3 � (0.304, 0.261, 0.239, 0.196),

W4 � (0.312, 0.405, 0.283).

⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

(9)

4.2. Indicator Weights Optimization. )e linear weighted
values of the sample indicators are calculated using the initial
weights as the sample output labels, and the data set required
for BPNN is constructed. )e training set is divided into
training and validation sets in the ratio of 8 : 2, where the
training set contains 386 data and the validation set contains
97 data respectively. )e evaluation grade of HVE is divided
into four categories: A, B, C, and D according to the total
score. Class A represents the best, i.e., the score range [4, 5],
and class D represents the least, i.e. [1, 2].

A three-layer neural network structure is used with 16
nodes in the input layer, 3 nodes in the hidden layer, and 1
node in the output layer. )e maximum number of training
rounds is set to 1000 and the learning rate is 0.05. If the
average error of the model on the validation set is less than
0.001, the training is ended early to prevent the overfitting

Input Hidden Output

i = 1, 2,..., p
Xi

k = 1, 2,..., l
Yk

xp

Wij Wjk

x2

x1 h1

h2

hq

y1

y2

yl

... ......

Figure 2: Classical BPNN model.
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phenomenon in further training. To verify the applicability
of BPNN with HVE evaluation, the dataset was divided into
6 data sets and compared using the random forest (RF) and
support vector machine (SVM) algorithms. )e comparison
results of the accuracy are shown in Figure 4.

)e average accuracy of different machine learning
methods is over 95%, which shows that the data in this paper
is very reliable. And the applicability of BPNNwith this paper
is the strongest among these threemethods.)e role of BPNN
in the combinedmodel proposed in this paper is to reduce the
influence of subjective factors of experts on the determination
of weights, so the indicator weights of the neural network
model after passing the training should be close to the initial
weights, which will also increase the interpretability and
reasonableness of BPNN. After several trials, the final model
optimized indicator weights are shown in Table 3.

4.3. Comprehensive Evaluation Based on FAHP-BPNN. In
order to prove the practical value of the model and make the
model truly serve HVE, this paper invited relevant experts
from higher vocational institutions in Henan Province to
conduct interviews. )e FAHP-BPNNmodel in this paper is
used to evaluate the current educational status of five typical
institutions so that the schools can have a better knowledge
of today’s teaching and the learning situation, and thenmake

targeted improvements. )e final score of HVE of each
institution is shown in Table 4.

HZ pays attention to machine building and achieved the
highest score of 4.0122, which belongs to grade A. While the
comprehensive scores of TZ, KF, and SL are 3.5877, 3.3372,
and 3.1264, respectively. Although all three are in the B
grade, the LY has a much lower rating. SZ is the lowest score
of 2.6773, a C grade.

Evaluation index system of HVE

Target layer

Criterion layer

Index layer

Preliminary determination of
index weight 

Fuzzy complementary matrix

Fuzzy consistency matrix

Hierarchical sorting

Index data

Normalization Linear
summation 

Input vector Target vector

Data set

Modeling

Training

Testing

Obtain the final weight and
evaluation results 

BP
N

N

FA
H

P

Figure 3: HVE evaluation model based on FAHP-BPNN.

Table 2: Comparison of importance weights of first-tier indicators.

Index 0.9 (extremely important) 0.8 (strongly important) . . . 0.1 (extremely unimportant) Index
A1 A4
A2 A3
A3 A2
A4 A1

Note. r ij � 0.5 means i is as important as j.

90
91
92
93
94
95
96
97
98
99

100

1 2 3 4 5 6

BPNN (%)
RF (%)
SVM (%)

Data Set

A
cc

ur
ac

y 
(%

)

Figure 4: Accuracy comparison (BPNN, RF, SVM).
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Respondents generally give high ratings to the HVE
effectiveness assessment index system. )e effectiveness of
teaching inside and outside the classroom is reflected by the
indicators, and the indicators such as Connection between
theory and practice not only reflect the technical but also the
academic nature of higher vocational schools, which helps
students to improve their overall quality. In addition, the
weights in this paper are generally agreed upon. HVE values
practical skills and therefore places the highest weight on
teaching achievements. Teaching attitude, teaching content
and teaching process complement each other and all obtain a
weighting of 0.2 or more. And teaching content, as the core
aspect of the classroom, achieves the second most important
ranking.

In the final results, the indicators of Teacher-student
relationship, Connection between theory and practice, and
Students’ level of knowledge receive the highest weights. )is
also points to the direction for the improvement of HVE.
Testing and examinations are important initiatives that need
to be used in vocational education in order to ensure the
quality of education. Each program must establish an in-
dustry testing team to provide sound assessment and testing
feedback on the results of vocational education. In order to
improve the teacher-student relationship and to ensure the
teaching of students according to their abilities, a new ed-
ucational philosophy is needed. )e ultimate goal of vo-
cational education is to socialize and professionalize human
development. To concretize and document the responsi-
bilities and roles of vocational institutions, cooperative
teams, and other relevant stakeholders to improve man-
agement and create a better environment for students’
learning.

HZ received an A rating in the evaluation, and its
teaching philosophy of serving development and promoting
employment is worthy of consideration. HVE has the es-
sential characteristics of applicability and technicality.
Students should be instructed to use their strongest abilities
in different environments to improve their adaptability and
ability to solve problems effectively. While re-emphasizing

skill cultivation, the education of the humanistic spirit
should not be neglected. With economic globalization and
social informatization, higher education institutions should
also focus on students’ personalized development and cul-
tivate them into higher technical application talents with
innovative abilities.

5. Conclusion

HVE is the advanced stage of vocational education, and from
the viewpoint of vocational education itself, employment
orientation requires schools to cultivate technically skilled
talents who can meet job requirements. HVE evaluation
needs to strengthen the internal construction, which is also
the way to improve the quality of education in higher vo-
cational institutions. )is paper follows the basic principles
of combining theoretical analysis and empirical research,
unifying qualitative and quantitative research, and integrates
research methods such as literature research, questionnaire
survey, interview, comparative study, and case study.

According to the actual situation of HVE development,
16 HVE evaluation indexes are proposed in four dimensions:
teaching attitude, teaching content, teaching procedure, and
teaching achievement. )e optimal weights of each index
were obtained based on the FAHP-BPNN method. the
BPNN also achieved optimal results in the comparison of
accuracy rates of different machine learning. Among the
first-level indicators, the teaching achievement received the
highest weight of 0.275. )is fits with the practicality of
higher education institutions. After the comprehensive
evaluation, SZ school obtained a C grade, which indicates
that its overall teaching quality is poor and needs to be
enhanced according to the evaluation index system and the
actual situation. the practical application of FAHP-BPNN
comprehensive evaluation model in five typical higher vo-
cational schools in Henan Province shows that the model
can be widely used to guide the teaching quality improve-
ment of higher vocational schools.

Due to the limitations of the research conditions, there
are some aspects of this study that need to be improved.
First, there is a need to improve the HVE evaluation in-
dicators around the core of quality. HVE to change the type
of education involving the enterprise society, there is a need
to establish and improve the indicator dimensions related to
the integration of industry-education and school-enterprise
cooperation. Data collection and analysis can also be further
improved to expand the range of respondents.

Data Availability

)e labeled dataset used to support the findings of this study
are available from the corresponding author upon request.

Table 4: Institutional HVE score.

Institution HZ TZ SZ KF LY
Score 4.0122 3.5877 2.6773 3.3372 3.1264
Grade A B C B B

Table 3: Evaluation indicators and weights.

Criterion layer FAHP BPNN Index layer FAHP BPNN

A1 0.221 0.228

A11 0.048 0.052
A12 0.050 0.051
A13 0.059 0.057
A14 0.064 0.068

A2 0.256 0.266

A21 0.049 0.043
A22 0.064 0.074
A23 0.046 0.041
A24 0.055 0.061
A25 0.042 0.047

A3 0.240 0.231

A31 0.073 0.065
A32 0.063 0.059
A33 0.057 0.055
A34 0.047 0.052

A4 0.283 0.275
A41 0.088 0.085
A42 0.115 0.103
A43 0.080 0.087
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