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To address the limitations of the university digital teaching quality assessment algorithms as well as the large evaluation mistakes
in the existing algorithms, this paper presents a unique university digital teaching quality evaluation method based on multilevel
analysis. First, the existing state of digital teaching quality evaluation in colleges and universities is studied to develop an
evaluation index for digital teaching quality. (en, to identify and compute the weight of digital teaching quality indicators, an
index weight evaluation matrix is built and the weight of digital teaching quality assessment indicators is plotted using a multilevel
structure tree model. (en, from the top to the bottom of the tree, this paper computes the hierarchical ranking of assessment
indicators. Additionally, this paper computes the membership degree of index evaluation, normalises the evaluation indicators,
and completes the digital teaching quality assessment with the digital teaching confidence calculation. (e experimental results
demonstrate that the proposed method’s digital teaching quality assessment index has a high degree of accuracy and low
evaluation error.

1. Introduction

Teaching quality evaluation describes the educational
evaluation, where teaching is used as the evaluation object. It
is the cornerstone and core of the entire educational as-
sessment. Specific mathematical objectives, instructional
norms, and standards are used to assess teaching quality.
(ese include systematic detection and assessment of
teaching and learning, assessing the teaching effect and the
degree of realization of teaching objectives and making
corresponding value judgements to enhance the teaching
process using scientific and realistic techniques [1]. Cur-
rently, most Chinese colleges and universities are equipped
with the latest hardware and software [2]. In the teaching
process, we may actively employ contemporary teaching
facilities, which can considerably enhance teaching quality.
Under the premise of the same basic mathematics reform,
different teachers still have their own teaching styles.
(erefore, teachers’ classroom teaching style has always

affected the quality of the overall teaching process. In order
to distinguish the differences in classroom teaching, there
are not good enough scientific methods to encourage the
excellent and make joint policies for the backward. (ere-
fore, when evaluating a teacher’s performance, completing
the class hour index and the homework specified by the
school and the teaching quality and effect have become a
mere soft index, which greatly frustrates teachers’ enthu-
siasm. At the same time, the classroom is where students
learn the most, and classroom teaching is critical to enhance
overall teaching quality [3]. (e goal of developing a fair
digital teaching quality rating system is to accurately discern
between teacher quality and the white body benefits of
digital education. Higher education is a critical component
of Chinese education. (e quality of higher education has a
direct influence on the quality of higher-level skills and the
level of growth of the national economy. (e continuous
enrollment expansion has gradually revealed the contra-
dictions in teaching and scientific research equipment,

Hindawi
Scientific Programming
Volume 2021, Article ID 7026531, 7 pages
https://doi.org/10.1155/2021/7026531

mailto:middlehan@wfust.edu.cn
https://orcid.org/0000-0001-7596-1699
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/7026531


quality and quantity of teachers, infrastructure construction,
and other aspects of ordinary colleges and universities. (e
improvement of the gross enrollment rate has brought about
the quality of students, which poses a potential threat to the
quality of higher education [4].

With the increasing popularity of higher education in
China, digital teaching has aided in the transformation of the
whole educational system. (e quality supervision and
evaluation mechanism of digital teaching are important
measures to ensure teaching quality [5]. It is critical to
develop a fair and scientific method for monitoring and
evaluating the quality of digital instruction. As a result,
researchers in this sector have conducted a significant
amount of quality evaluation study and produced positive
outcomes. (e authors in [6] presented a method for
evaluating multimedia education quality using grey corre-
lation analysis and neural networks. (is technique creates a
multimedia quality evaluation method based on grey cor-
relation analysis and neural networks to address several
flaws in multimedia quality evaluation. (is technique
creates a multimedia quality evaluation method based on
grey correlation analysis and neural networks to address
several flaws in multimedia quality evaluation.(ey use grey
correlation analysis to calculate the weight of the multimedia
teaching quality assessment index and a neural network to
construct the classifier of multimedia teaching quality grade.
Finally, various multimedia teaching quality evaluation
methodologies are used to conduct the simulation test. (e
findings reveal that the multimedia teaching quality of the
suggested technique is greater than 95%. In comparison, the
accuracy rate of the comparison method’s multimedia
teaching quality rating is less than 95%. Simultaneously, the
modelling efficiency of multimedia teaching quality evalu-
ation has improved dramatically. It introduces a novel study
approach for assessing the quality of multimedia education;
however, it takes into account less digital teaching quality
index data and has certain drawbacks. Zhang et al. [7]
developed a supplemental teaching quality evaluation ap-
proach based on active learning support vector machine
(SVM). (is study provides an assessment index system for
classroom teaching quality, taking into consideration the
existing situation in a number of ways. A model for mea-
suring classroom teaching quality is created using the active
learning support vector machine. Experiments are done on
the collected data set pertaining to a university’s teaching
quality. (e experimental results demonstrate that the
proposed evaluation model outperforms existing evaluation
models in terms of accuracy and efficiency, and that it may
produce superior teaching quality assessment outcomes in
colleges and universities. (is approach is straightforward,
and its productivity is high, but there are few signs for the
one-sided study object. Li et al. [8] offered a data mining-
based methodology for evaluating university teaching
quality. To begin, the model examines and analyses the
current literature on college teaching quality assessment and
determines the elements that influence college teaching
quality evaluation. (e model then gathers information on
the elements that influence college teaching quality, assigns a
grade to college teaching quality based on expert judgement,

and creates a learning sample for college teaching quality
evaluation. Finally, a data mining-based technique is pre-
sented to train the learning samples to construct the uni-
versity teaching quality rating model using the BP neural
network. Specific examples are used to illustrate the benefits
of the university teaching quality model. (e findings show
that data mining may be used to describe differences in
university teaching quality grades and provide high-preci-
sion university teaching quality evaluation results. Fur-
thermore, compared with previous methods, the college
teaching quality evaluation error is far lower, which has
significant benefits. However, the assessment of digital
teaching quality is woefully inadequate and has to be
improved.

In light of the shortcomings of the previous techniques,
this work offers a study of a multilevel analysis-based al-
gorithm for evaluating digital teaching quality in colleges
and universities. (e following are the precise technical
procedures examined in this paper:

Step 1. I examine the present state of digital teaching
quality assessment in colleges and universities
and calculate the digital teaching quality evalu-
ation index in colleges and universities based on
the existing scenario.

Step 2. To establish the weight of digital teaching quality
evaluation indicators, I create an index weight
evaluation matrix.

Step 3. I design a multilevel structure tree model and
then establish that the assessment indicators are
ranked from top to bottom hierarchically. I also
compute the evaluation indicators’ membership
degree, normalise the evaluated indicators, and
finish the evaluation of digital teaching quality by
calculating the confidence of digital teaching
indicators.

2. Evaluation Index and Weight of Digital
Teaching Quality

2.1. Current Status of the Digital Teaching Quality Evaluation
in Universities. Personal experience, use of students’ scores,
teachers’ self-evaluation, comprehensive scoring of leaders,
and then seeking the average score, or subjectively scoring
directly through some characteristics in the teaching pro-
cess, are still used to evaluate digital teaching quality in
colleges and universities (such as outstanding teaching
contributions and teaching accidents). (is means that the
manual level is based on qualitative analysis. However, due
to the large amount of data collected and statistically
summarized, manual teaching quality evaluation methods
often make information timeliness and accuracy challenging
to guarantee. Such evaluation method still relies on personal
experience and focuses on qualitative analysis, lacking
objectivity, and quantitative analysis. Especially when
making a comprehensive evaluation of teachers’ long-term
work, it is neither comprehensive nor in-process to evaluate
a specific period or some prominent characteristics [9].
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To begin with, several indicators are frequently used in the
evaluation of digital teaching quality in colleges and uni-
versities, and the indicators used should properly represent
the activity of teachers. We must not make a partial and
comprehensive assessment based on the current state of one
or more indicators. (is assessment is unfair and unscientific
since it only evaluates the remarkable contribution of teaching
in some areas or only stresses rare teaching errors [10].

Second, the school assesses the quality of digital instruction
in colleges and universities by rating students for teachers,
combining the scores of leaders for teachers and then using
statistics to arrive at an average score. (is assessment tech-
nique appears to be “all-encompassing,” yet it is not. (e
correlation and mutual relevance of numerous indicators are
ignored in this technique. Because not every metric is equally
important in the teaching process, and from an empirical
standpoint, usingmanual techniques to determine the scores of
digital teaching quality evaluation in colleges and universities is
time-consuming and tedious. Still, it does not achieve the
objective and fair evaluation of digital teaching quality.

Finally, the weighting mechanism and assessment index
are unscientific. Two characteristics of an assessment system
have the most influence on the evaluation object. On the one
hand, whether the evaluator can objectively evaluate the
research object; nevertheless, given the current technical
conditions, the appraiser’s ability to evaluate the evaluation
object objectively is not guaranteed [11].

On the other side, it is to determine whether the index
system and its weight are fair. In this regard, the index
system and its weight of certain evaluation systems are
introduced to the system during system construction based
on user needs, which cannot be altered during user usage
and lack flexibility.

2.2. Evaluation Index of Digital Quality Teaching. I applied
the fuzzy comprehensive evaluation theory [12] to create a
digital teaching quality assessment index based on the
current state of digital quality evaluation. How to appro-
priately estimate each assessment index’s weight is a crucial
topic in both theory and practise of fuzzy comprehensive
evaluation. It provides assessment results based on nu-
merous criteria (or many judges) that evaluate something,
and it combines the evaluation findings [10] of the various
elements (or multiple judges).

Suppose U and L represent two limited theories of
college digital quality evaluation, respectively,

U � u1, u2, · · · , un ,

L � l1, l2, · · · , ln .
(1)

Among them, U represents a collection of digital quality
evaluation factors (or judges) and L denotes the collection of
college digital quality evaluation comments (or the collection of
evaluation results). For the digital quality assessment list factors
of universities uin, the fuzzy evaluation given for something
uses a fuzzy set of digital quality evaluation of a university on
the comment set (or evaluation result set) as follows:

Um � ui1, ui2, · · · , uin( . (2)

Among them, 0≤ uij ≤ 1, where i � 1, 2, · · · , n and
j � 1, 2, · · · , m.

(en, the evaluation matrix of the digital quality eval-
uation index P can be obtained as follows:

P �

u11 u12 · · · u1n

u21 u22 · · · u2n

⋮ ⋮ ⋱ ⋮

un1 un2 · · · unn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (3)

(e evaluation index of university digital quality mainly
adopts matrixmethod for evaluation, and at the same time, it
must meet the conditions of formula 3, in which U and
represents fuzzy sets (x1/(u1, x2/u2, · · · , xn/un)) or a vector
X � (x1, x2, · · · , xn), and 

n
i�1 xi ≥ 0 represents the com-

prehensive evaluation result of the indicator or a vector. It
was obtained in accordance to the above calculation and
determines of college digital teaching indicators [13].

2.3. Weight Calculation of Digital Teaching Quality
Evaluation Index in Universities. After obtaining the dig-
ital teaching indicators from the aforementioned col-
leges, the weight [14] of the above assessment indicators
must be calculated by creating an online teaching quality
evaluation matrix. (e evaluation matrix is expressed by
R. (e above teaching quality evaluation indicators have
a subset Ri. In this paper, I set all teaching quality in-
fluence factors as R and construct the evaluation matrix
of T × V in the feasible field of influence factors, rep-
resented by R,

R �

r11 r12 · · · r1n

r21 r22 · · · r2n

⋮ ⋮ · · · ⋮

rm1 rm2 · · · rmn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (4)

(rough the evaluation of digital teaching quality, the
calculation process is as follows:

S′ � Q · R � q1, q2, . . . , qm( 

r11 r12 · · · r1n

r21 r22 · · · r2n

⋮ ⋮ · · · ⋮

rm1 rm2 · · · rmn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� s1′, s2′, . . . , sn
′( .

(5)

In order to improve the accuracy of the impact of this
research on the digital teaching quality, the membership and
evaluation membership value are repeatedly calculated, and
the evaluation value of all the influence indicators of the
digital teaching quality is obtained, which is denoted by SS.
Quantitative fuzzy comprehensive evaluation results of
online classroom teaching quality can be calculated as
follows:
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S × N � s1, s2, . . . , sn( 

n1

n2

⋮

nn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (6)

In the weight determination and calculation of digital
teaching quality indicators in universities, the framework
index weight evaluation matrix determines the weight of
digital teaching quality evaluation indicators, which lays the
foundation for the subsequent evaluation.

3. Implementation of College Digital Teaching
Quality Evaluation Algorithm Based on
Multilevel Analysis

Multilevel analysis is a frequently used and essential ap-
proach in fuzzy mathematics. It consists of a number of
assessment indicators as well as the weights assigned to each
indication across all indicators. (e term “multilevel” refers
to the hierarchy of indicators rather than the assessment
indicators themselves. In the form of a tree structure, these
indicators are interconnected [15]. (e fundamental
structure of these indicators is depicted in Figure 1.

A complicated problem is divided into numerous
components using this structural paradigm (or elements).
Each component can also be broken down into multiple
groups, each with its own hierarchy. (ese levels are divided
into three groups in this study:

(a) Target Layer. It is the assessment objective of the
evaluation object and reflects the system evaluation
objective or the predefined aim or outcome of the
analytical problem. Only one target or element may
be found at the highest level at this level.

(b) Criteria Layer. It depicts the goal’s intermediary
connection, such as the plan, measurements, and
tactics used to attain it. It is a set of indications or
rules for evaluating anything. (e criteria layer, the
subcriterion layer, each subcriterion, and the link
between the criterion layer are all possible levels. (e
subcriterion layer depicts the relationship between
the preceding and subsequent layers. Each level can
have many criteria or components, with sublevels
reporting to the preceding level’s criterion.

(c) Index Layer. (is layer shows the objective’s inter-
mediate connection, as well as the solutions, mea-
surements, methods, and other options for
accomplishing the goal. You can have many schemes
or elements at this level, which is the lowest level.

In the digital teaching quality evaluation, after deter-
mining the digital teaching indicators and weights, the
multilevel analysis method is used to judge the key digital
teaching indicators. I set the importance indicator data in the
index collection as Bij and then carry on it the judgement
n(n − 1)/2. I define the membership of the multilevel
evaluation index as follows:

bi � 
m

i�1
ωi × sij � min 1, 

m

i�1
ωi × sij

⎧⎨

⎩

⎫⎬

⎭. (7)

In formula, i � 1, 2, · · · , m and j � 1, 2, · · · , n indicate a
fuzzy addition, i represents the i evaluation factor of the n
evaluation factors, j represents the j rating of the m evalu-
ation rating, and b represents the membership of the j
evaluation rating.

According to [16], the multilevel analysis is evaluated by
determining the hierarchy of the evaluation indicators.
Identifying the hierarchical ranking of evaluation metrics is
performed in a high-end order. (e multilevel structure of
digital teaching quality evaluation is shown in Figure 2:

In Figure 2, there are m indicators in layer K, and the
weight of the total digital teaching quality evaluation is
k1, k2, and k3. At this time, the K layer contains n indicators
(k− 1), sorted in this order. If the index k-1 is independent of
the index (k − 1)j, the value is 0; then, the evaluation result is
as follows:

w
(k−1)
i � 

m

j�1
w

(k)
j wij. (8)

With the digital teaching quality evaluation error, fur-
ther processing is first normalized as follows:

wi �
wi

 wj

. (9)

(e confidence of the normalized evaluation results is
calculated to determine that whether or not the final eval-
uation results are credible as follows:

ϑ2 �
 b

k
ij − b

k2
ij 

m
.

(10)

In the formula, ϑ2 represents the positive distribution, bk
ij

is the overall variance, and bk2
ij represents the overall stan-

dard deviation.
In the digital teaching quality evaluation, I first design

the multilevel structure tree model and then determine the
hierarchy of the evaluation indicators from the order of the
evaluation. Further, I calculate the membership of the
evaluation indicators through the confidence of digital
teaching indicators and finally compute the evaluation of
digital teaching quality evaluation.

4. Experimental Analysis

4.1. Experimental Protocol Setup. An experimental study is
carried out in this work to validate the performance of the
suggested assessment technique. (e experiment used
English majors at a university for a year as the research
subject. (e class had a total of 80 pupils. Multimedia
equipment was used to teach the English majors in the
class. In a week, multimedia instructors taught three
professional classes. (e grade served as the control
group. (e teaching of professional courses in this class is
not done in multimedia for students in class B.(e efficacy
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of the evaluation technique is proven by assessing the
academic accomplishments of classes A and B over the
course of one semester. An experimental study is carried
out in this work to validate the performance of the sug-
gested assessment technique. (e experiment used En-
glish majors at a university for a year as the research
subject.(e data collected in the experiment are processed
by professional software to verify the experiment’s
correctness.

4.2. Experimental Index Design. (e experiment’s perfor-
mance analysis is influenced by the indicators used in the
experiment. As a result of the comparison technique, the
accuracy of evaluation indicators and the error of quality
assessment are used as experimental indicators in this pa-
per’s experimental analysis. (e experiment’s middle school
kids’ accomplishment data have been provided, and the
experimental analysis is based on the students’ successes.

4.3. Analysis of Experimental Results. (e proposed ap-
proach, multimedia teaching quality evaluation based on
grey correlation analysis and neural network, and the cor-
rectness of the data mining algorithm were used to test the
method’s performance. Table 1 summarises the findings.

Table 1 and Figure 2 illustrate the accuracy results of the
suggested technique based on grey correlation analysis and
the data mining algorithm-based college teaching quality
rating model. (e accuracy in the sample evaluation data is
approximately 96 percent, the accuracy based on grey
correlation analysis and multimedia teaching quality eval-
uation is approximately 89 percent, and the college teaching
quality evaluation model based on the sample evaluation
data is approximately 85 percent. (e determined indica-
tions of this approach, on the other hand, are more accurate.
(is is due to the method’s usage of fuzzy theory, which
increases our method’s efficacy. Precision comparison re-
sults through different method evaluation indexes (%) are
shown in Figure 3.

Evaluation
criteria 1

Evaluation
criteria 2

Evaluation
criteria m

Sub-Evaluation
criteria 1

Sub-Evaluation
criteria 1

Sub-Evaluation
criteria 1

Option 1 Option 2 Option m

Evaluation
objectives

Figure 1: Tree structure diagram of multilevel analysis.

A

K1 K2 K3

K-1-NK-2K-1

Figure 2: (e multilevel structure of digital teaching quality evaluation.
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(e proposed model, grey correlation analysis, neural
network multimedia teaching quality assessment, and col-
lege teaching quality evaluation model were used to evaluate
the sample evaluation data evaluation error. Figure 4 depicts
the results of the sample evaluation data evaluation error.

Figure 4 shows that the proposed approach, grey cor-
relation analysis and neural network multimedia teaching
quality assessment, and the college teaching quality evalu-
ation model based on data mining algorithm are distinct.
(e suggested approach has the lowest sample evaluation

Table 1: Analysis of precision comparison results determined by different method evaluation indexes (%).

Number of index
determination/times

(e proposed
method

Multimedia teaching quality
evaluation based on grey association analysis and

neural network

Evaluation of college teaching
quality based on the data mining

algorithm
10 95 89 85
20 96 88 85
30 95 88 84
40 95 85 86
50 95 85 85
60 96 85 84
70 96 84 80
80 95 86 82
90 96 85 81
100 95 84 81

20 30 40 5010
Number of index determination

85.0

87.5

90.0

92.5

95.0

Pr
ec

isi
on

 co
m

pa
ris

on
 re

su
lts

 (%
)

Proposed
Grey Correlation Analysis
DM based method

Figure 3: Precision comparison results through different method evaluation indexes (%).
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The proposed algorithm

Evaluation of multimedia teaching quality based on grey correlation analysis and 
neural network
Evaluation model of college teaching quality based on data mining algorithm

Figure 4: Error results of the sample evaluation data evaluation.
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error, which is always less than 2%, while the other two
methods are always greater. (is is because the proposed
approach calculates the membership of the index evaluation,
completes the evaluation of the quality of digital teaching
indicators, and then enhances the proposed method’s
efficacy.

Table 2 reveals that only the consistency examination
(CR) score of this approach is less than 0.1 among the three
methods. In the university teaching quality evaluation model
based on data mining algorithms, CR values are all above 0.1.
(is indicates that the technique and the actual evaluation
findings are the most consistent, indicating that the method
is successful.

5. Conclusion

(is paper proposes a multilevel analysis-based digital
teaching quality evaluation model. (is paper created a
hierarchical tree-based model based on the digital teaching
quality index and the weight of the assessment matrix. In my
proposed method, I first determined the evaluation’s
membership and then normalised the digital teaching index
confidence before concluding the digital teaching quality
assessment. (e experimental findings demonstrate that the
digital teaching quality evaluation indexes are very accurate
while being difficult to implement [16].
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