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Abstract

Due to the increasingly serious problems of environmental pollution and resource waste, promoting
the green and low-carbon transformation of education has become a new trend. Online foreign language
education is a new mode of green transformation development relying on digital technology. Based
on the new background of green technology, this paper focuses on the evaluation of online foreign
language teaching satisfaction and the key influencing factors. The entropy weight method was used
to construct the evaluation index of online foreign language teaching satisfaction, the multiple linear
regression model and confirmatory factor analysis model were used to systematically analyze the main
factors affecting the satisfaction, and the questionnaire was used to investigate the data of online foreign
language courses such as American Literature, American Culture, College English, Comprehensive
English, and History of Foreign Literature. The results show that: (1) college students have a high
degree of satisfaction with online foreign language teaching, and the satisfaction index based on entropy
weight method is above level 2. (2) Through the multiple linear regression model, the four dimensions of
teaching involvement, teaching communication, teaching skills and teaching effect all have a significant
impact on the satisfaction of online foreign language teaching. (3) Based on the confirmatory factor
model, online foreign language teaching satisfaction is affected by multiple latent and explicit variables,
and the effect direction is generally positive. Finally, the paper puts forward specific strategies to
improve the effect of green and low-carbon digital technology on foreign language education.

Keywords: green and low-carbon development, digital technology, online foreign language teaching,
entropy weight method, confirmatory factor analysis

*email: haixia.guo@tju.edu.cn
**email: gzeng666@foxmail.com



4580

Guo H., Zeng G.

Introduction

Serious environmental pollution has been caused
by energy consumption and resource waste. In the
past 40 years, China’s economy has achieved rapid
growth relying on high resource input. However, the
development model represented by fossil energy and
traditional technology has destroyed the ecological
environment and hindered sustainable development.
In order to deal with these problems, it has become an
inevitable choice for Chinese society to develop green
technology and to promote the innovation of energy
conservation and environmental protection industry. In
September 2020, the Chinese government clearly put
forward the ambitious goals of “2030 carbon peak™ and
“2060 carbon neutrality”.

Relying on big data, cloud platform and artificial
intelligence, digital technology has the specific
characteristics of energy saving, low carbon and green,
and has profoundly changed the operation mode of
production, life and education [1]. Online foreign
language teaching mode is a typical representative
of digital technology enabled education, which can
effectively save teaching resources and help improve the
quality of foreign language courses such as American
Literature, College English, Integrated English, and
History of Foreign Literature. Especially in the case of
the spread of new corona-virus, it can effectively reduce
personnel flow and improve teaching efficiency. Online
foreign language teaching mode can help students
enhance their understanding of foreign literature,
enhance national self-confidence and national identity,
and improve students’ English skills. Online foreign
language teaching mode has become a new paradigm in
the field of digital education.

Green and low-carbon development is an important
proposition to achieve sustainable social development.
Online foreign language education model is an
important content of digital technology to promote the
low-carbon transformation of educational activities.
By using the online foreign language education model,
teachers and students can carry out teaching interaction
conveniently. For example, online education can reduce
the occupation of traditional meeting space by means
of virtual conference rooms, effectively saving social
resources. Online foreign language education can
effectively reduce traffic, paper waste and other links,
promote the exchange and dissemination of knowledge.
Online foreign language teaching driven by digital
technology has become an important way of social
green transformation.

There is no systematic research on the satisfaction
evaluation of online foreign language teaching at home
and abroad. The related research mainly includes:
learning theory, satisfaction theory, satisfaction
evaluation model, etc. The following mainly combs the
theoretical and empirical results of the above topics:

Learning theory first emphasized the individual
behavior of “stimulus response”. Since 1980,

cognitivism has become popular, with special emphasis
on the individual psychological process. After 1990,
constructivist learning theory gradually became the
mainstream [2, 3]. Constructivism originated in the
field of psychology. Piaget, the founder of the Geneva
School, believes that children’s cognition is generated
through communication with the external environment,
and constantly promotes the improvement of individual
cognitive structure [4]. In constructivism, cooperation,
situation, communication and meaning are the main
elements of learning [5, 6]. With the development of
theory, many scholars believe that learning support
strategies can be divided into three types [7-9].
With the popularization and development of computer
technology, the influence of constructivism has become
increasingly powerful, mainly because the learning
environment advocated by constructivism can be
realized through online courses and other network
platforms [10, 11] .

Satisfaction theory originated from the field of
management. From 1970 to 1980, Philip Kotler, a
famous American scholar, first proposed the concept
of customer satisfaction. He defined it as the feeling
formed by the comparison between the perceived effect
of customers on the products or services provided by
an organization and the expected value [12] . With the
development of this theory, many valuable measurement
models have been formed, such as Difference analysis
model [13], Service quality measurement model [14],
Perceived performance service quality measurement
model [15], etc. At the specific application level,
customer satisfaction theory has been extended to the
fields of commerce, public governance and education.
Yan et al. (2021) established a satisfaction measurement
model from the perspective of emotional superposition
and conducted a numerical simulation [16]. Luan and
Zhang (2020) established a user reading satisfaction
model based on user perceived quality and value [17].

As for satisfaction evaluation, most scholars use
the method of parameter estimation. Common models
include OLS regression, PLS structural equation, Fuzzy
comprehensive evaluation method, Probit model, and
Analytic hierarchy process, etc. Kim et al. (2022) used
machine learning method to study the relationship
between interior space design and residential
satisfaction [18]. Coelho et al., (2021) used the QASSAB
questionnaire to evaluate the satisfaction of oral health
services [19]. Farra & Hodgson (2021) used the student
satisfaction scale to simulate disaster teaching skills
[20]. Oh et al., (2022) used the Likert scale to estimate
patients’ satisfaction with rheumatic telemedicine [21].
Liu et al. (2021) used the improved entropy weight
TOPSIS to analyze residents’ satisfaction with heating
[22]. Wang (2020) used AHP method to analyze the
satisfaction index of poverty alleviation [23]. Song et
al. (2021) used the discrete regression model to analyze
the satisfaction of e-commerce farmers [24]. Zhao et al.
(2020) used Kano model to estimate the satisfaction of
online comment users [25]. Ma et al. (2021) used IPA
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method to compare the satisfaction index of tourism
public service [26].

On the issue of online foreign language teaching,
most scholars use the method of qualitative analysis to
carry out their research. Zhong (2021) proposed specific
directions and strategies for improving smart foreign
language teaching reform [27]. Zhang and Zhao (2021)
analyzed the differences between online and offline
oral teaching experience [28]. Liu and Guo (2021)
believe that cognitive and emotional support have a
significant impact on teachers’ and students’ teaching-
learning pleasure [29]. Zhu et al. (2021) believe that
online courses can improve the learning ability of
academic English [30]. Zhao proposed to strengthen the
computer application skills of foreign language majors
[31]. Feng and Shi (2022) analyzed the impact of online
collaborative learning on foreign language teaching and
the ways to improve it [32]. Hui and Wang (2022) believe
that students’ engagement in online foreign language
learning is at the upper middle level [33].

To sum up, foreign scholars have carried out
many groundbreaking studies around learning theory
and satisfaction theory, and domestic scholars have
formed a series of valuable achievements focusing
on specific issues such as satisfaction evaluation and
the improvement of online foreign language teaching
quality. These become the important theoretical and
practical basis of this study. However, empirical research
on online foreign language teaching satisfaction
evaluation is relatively scarce. At present, digital
technology empowering modern education has become
a new trend, and the “student-centered” education model
needs to be integrated into online foreign language
teaching. How to build an effective online foreign
language teaching evaluation index system and scientific
model is a practical problem worthy of further study,
which has an important impact on the quality of online
foreign language teaching. This paper will mainly solve
this problem and broaden the theoretical boundary of
the existing research.

The possible innovation points of this paper include:
first, the construction of an effective method system of
online foreign language teaching satisfaction evaluation.
This paper intends to combine entropy weight method,
multiple linear regression method and confirmatory
factor analysis method to enrich the theory of
satisfaction evaluation, and expand the application range
of the theory by introducing comprehensive evaluation
method. Secondly, empirical research is adopted to
scientifically and accurately diagnose the satisfaction
level of online foreign language teaching. Through the
questionnaire survey to obtain the latest data, combined
with the method of empirical research, it is found
that teaching involvement, teaching communication,
teaching skills, teaching effect have a significant
impact on teaching satisfaction. Thirdly, based on the
theoretical and empirical research results, this paper
proposes effective countermeasures to improve the
satisfaction level of online foreign language teaching,

such as increasing teaching input and enhancing teacher-
student interaction.

Material and Methods

Construction of Online Foreign Language Teaching
Satisfaction Index Model Based on Entropy Weight
Method

There are two main methods to evaluate the
satisfaction of online foreign language teaching:
subjective evaluation method and comprehensive
evaluation method. Through the questionnaire survey
method, the score can be directly evaluated by the
evaluated person, and the satisfaction score can be
obtained. However, this result has obvious individual
subjective bias, which is not conducive to directly
reflecting the online foreign language teaching level and
actual satisfaction. Entropy weight method is a kind of
technology that uses a variety of information of multiple
evaluation indexes to determine the weight, which
is conducive to overcoming the defects of the simple
subjective targeting method.

Considering the characteristics of the problem
studied in this paper, the entropy weight comprehensive
index method is used to get the score of online foreign
language teaching satisfaction, which is conducive to
obtaining scientific and reasonable evaluation results.
Referring to the research of relevant scholars at home
and abroad, the construction idea of entropy weight
comprehensive index method is as follows [34]:

Step 1: To determine the indicator system. Referring
to the research results at home and abroad, according
to the learning theory, participation theory, satisfaction
theory, etc., at the same time, according to the expert
evaluation method, either or method, comprehensive
comparison method, etc., the online foreign language
teaching satisfaction evaluation index system is
constructed. Suppose there are i secondary index and
j tertiary index, then g, represents the 7/ index of the j
dimension.

Step 2: To standardize the indicators. Due to the
different dimensions of different indicators, if the original
data is used for estimation, the results may be distorted
due to the dimensional deviation. Therefore, it is
necessary to standardize the indicator data. According to
the rules of entropy weight method, Min-Max
standardization = method is  adopted. = Suppose
gm‘”‘j =max g, gmmj =min g, represents  the

1 1
maximum and minimum in hij’ respectively. The index
after standardization is assumed to be h[j, then the
following expression is given:

Standardization of negative indicators:

h = 8i~&
’ maxg,-ming,
i i




4582

Guo H., Zeng G.

Standardization of positive indicators:
min
__ & ~8
max g, —min g,
i i

i

Step 3: To determine the entropy value 7,

1, :—(1n<k>)'12(9,j>

h.
_
‘91'/' Tk
2 hij
Of which, i=l

Step 4: To determine the degree of variation R.
R =1 — n, Where, R represents the variability

of index j.
Step S: To determine the weight of the indicator w..

Ri
a)j =—
2R
j=1

Step 6: To determine the comprehensive score of
online foreign language teaching satisfaction evaluation

0.

Q= 2 o;hy
J

Analysis of Influencing Factors of Online Teaching
Mode Satisfaction Based on Multiple Linear
Regression Model

Using entropy weight method to get satisfaction
index is an effective evaluation method of foreign
language teaching level. However, the simple satisfaction
index is still difficult to explain the key factors affecting
the satisfaction level. In order to further explore this
problem, it is necessary to introduce multiple linear
regression model. This model is a reliable method to
study the factors affected by the explained variables,
revealing the complex mechanism of multiple factors
by constructing the functional relationship between
independent variables and dependent variables [35].

Multiple linear regression model is a classical model
of mathematical statistics theory. Referring to relevant
studies, the basic idea of the multiple linear regression
model is as follows: it is assumed that the sample size is
¢, the number of independent variables and dependent
variables is a,b respectively, and the number of
constraints is . Hence, we can get the coefficient matrix

of the model Q(MM, where a<q, b<g. At the same time,

suppose quh = E“), E(z), i E(q))T is a b-dimensional error
vector, yvhere EQ), E(Z), . E(q) : z.z:d.Nh(O,z) and 4 €
constraint matrices, and there is A4 0

xatl) C(athxb b

and this expression has a non-unique solution. When
Rank(A) = b<a+l, there is the following expression [36]:

1x(a+1) ar

+E

Vo = qu(a+1)9(a+l)><b gxb

At><(a+1)0(a+1)><b =D,,
Epp = (Eqys By ’E<q>)T
L ,E(q)i iid.N,(0,z2)

>
E(l)’E(Z)’
2=(0;)pp OTE: N, (0,2®1))

In the above equation, y_,,x .. 4,. .., represents a
known matrix and x,y represents a matrix composed of
observed values.

Using the above formula, we can construct a
multiple linear regression model with online foreign
language teaching satisfaction as the dependent variable
and multiple indicators affecting satisfaction as the
independent variable. The model can effectively reflect
the effect of different variables on satisfaction and
determine the key elements and direction of improving
satisfaction through significance.

Analysis of Influencing Factors of Online Foreign
Language Teaching Satisfaction Based on
Confirmatory Factor Analysis Model

Since there are many influencing factors of online
foreign language teaching satisfaction, it is needed to
further analyze the model by using the confirmatory
factor, to study the role of explicit and potential variables
that affect satisfaction. Confirmatory factor analysis is
an effective conceptual model, suitable for the analysis
of subjective dependent variables such as satisfaction.

Confirmatory factor analysis model is a special form
of structural equation model. Therefore, the idea of
referring to the structural equation model (SEM model)
can effectively analyze the role of multiple factors in
online foreign language teaching satisfaction. Referring
to relevant studies, SEM models generally include two
models [37]:

(1) Measurement model:

x=Ay+u,y=lw+&
(2) Structural model: W= PW+ ﬂe +0

In the above model, x represents exogenous explicit
variable and y represents endogenous dependent
variable. ¥ represents exogenous latent variable, and
/4. represents the factor load matrix corresponding to
x. w represents the endogenous latent variable, and iy
represents the factor load matrix corresponding to .
w and ¢ represent the error terms of x,y, respectively.
Similarly, in the structural model, p and f respectively
represent the path coefficients of endogenous and



Comprehensive Evaluation of Online Foreign...

4583

exogenous latent variables, and ¢ represents the error
term of the structural model. In this paper, the above
model can be used to construct a confirmatory factor
analysis model with online foreign language teaching
satisfaction as the endogenous dependent variable,
considering the influence of multiple latent and explicit
variables on the dependent variable.

Variables and Descriptive Statistical Analysis
Selection of Variables

The selection of online foreign language teaching
satisfaction indicators is mainly based on constructivist
learning theory, which explores the relationship between
learners and the environment [38, 39] (Piccoli & Ives,
2001; Alavi & Leidner, 2001). By constructing the
model, the main factors affecting the learning effect can
be summarized as: knowledge, information, interaction,
effect, etc. Because online foreign language teaching
satisfaction involves multi-dimensional factors such as
curriculum platform, teachers’ quality, students’ input,
network technology and so on. In the process of learning,
information sharing, cooperation between teachers
and students and cognitive processing of information
are indispensable. Therefore, based on the theories of
constructivism, synergism and cognitive information,
the index system of this paper can be formed. With
reference to relevant domestic studies [40], we can get

Related theory

Goal expectation

the theoretical basis and basic ideas for the construction
of the index system (see Fig. 1).

Teaching satisfaction is affected by knowledge
construction, teaching interaction and information
processing. These three factors work together and
synergistically to affect teaching satisfaction. After
that, teaching satisfaction will directly affect the
teaching effect. At the same time, according to the
relevant results of online teaching evaluation in China,
the online foreign language teaching satisfaction
index system of this paper has been formed, as shown
in Table 1. According to the construction theory,
combined with the characteristics of online teaching, the
satisfaction evaluation is divided into four dimensions:
teaching input, teaching communication, teaching
skills and teaching effect. Three factors and nine
specific indicators are selected for each dimension. For
example, in measuring teaching input, three aspects are
considered: resource input, student input and teacher
input. In terms of specific indicators, to measure
resource input, “All: resource richness of online foreign
language teaching platform”, “Al12: resource update
rate of online foreign language teaching platform”
and “Al3: failure rate of online foreign language
teaching platform” are selected as indicators. Finally,
the indicators of learning satisfaction only consider the
sense of teaching acquisition, and take “El12: the sense
of acquisition of online foreign language teaching to
improve ability”, “E13: the sense of acquisition of online

Influencing factor

Through independent learning, knowledge is
constructed and abstract concepts are formed to
Constructivism P Knowledge construction
improve the effectiveness and satisfaction of online
learning.
Through sharing and collaboration, the ability to learn
Cooperativism is enhanced to improve online learning outcomes and Teacher-student interaction
satisfaction.
Cognitive Through cognitive information processing,
information personalized development is promoted to improve the Information processing
rocessin
p & effectiveness and satisfaction of online learning.

4 B

Knowledge
construction

Teacher-student

P

interaction
Learning
satisfaction
Information
processing

Learning effect

Fig. 1 Logical thinking of index construction.
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Table 1. Index System of influencing factors of online foreign language teaching satisfaction evaluation level.

Dimension Factor Specific indicators
A11: resource richness of online foreign language teaching platform
Resource input A12: resource update rate of online foreign language teaching platform
A13: failure rate of online foreign language teaching platform
A21: interest in online foreign language courses
i:jzsct};:;i t enz:;ﬁ;tn t A22: motivation for online foreign language courses
A23: time investment in online foreign language courses
A31: teachers’ language expression in online foreign language teaching
Teacher input A32: teachers’ emotional input in online foreign language teaching
A33: teachers’ attitudes towards online foreign language teaching
B11: teachers’ feedback on classroom assignments in online foreign language teaching
Zsfrfrlrllirnsitclﬁie;r: B12: Teachers’ encouragement of students’ participation in online foreign language teaching
B13: media role of online foreign language teaching environment
B21: increasing students’ speaking in online foreign language teaching
:::ﬁ::;i eigiirge B22: increasing group discussion in online foreign language teaching
B23: online foreign language teaching increases students’ question answering
B31: interactive situation of flipped classroom
Cllzil;foe(;im B32: support of flipped classroom
B33: adaptability of flipped classroom
C11: interface design of online platform
pliloiite‘(;g:s C12: real time performance of online platform
C13: convenience of online platform
C21: pre adaptation to online foreign language teaching platform
Tesa;(cillllisng oit;ifir(l)tn C22: operation of online foreign language teaching system
C23: proficiency in online foreign language teaching system
C31: discussion and evaluation mechanism of online foreign language teaching.
Ins:ir;lsigﬁnal C32: solutions of the teachers’ Association to the problems of the online communication platform
C33: teachers’ reminders of the progress of online foreign language teaching
D11: learning atmosphere of online foreign language teaching mode
Course quality D12: content explanation of online foreign language teaching mode
D13 rich teaching forms in the course
D21: improvement of learning efficiency by online foreign language teaching
. f;l;eci?\l/l;?liss . f%(():liler::y D22: knowledge presentation of online foreign language teaching platform
D23: the efficiency of online foreign language teaching
D31: the improvement of online foreign language teaching on academic performance
Course harvest D32: satisfaction of online foreign language teaching to learning needs
D33: improvement of personal ability by online foreign language teaching
E11: increasing the sense of knowledge acquisition in online foreign language teaching
E12: the acquisition of online foreign language teaching for improving ability
Lf:arnigg tsezrés}lir?g E13: the acquisition of interest in online foreign language teaching
satisfaction acquisition E14: satisfaction of online foreign language teaching with the practicality of the platform

E15: satisfaction of online foreign language teaching with professional cognition

E16: satisfaction of online foreign language teaching on career development
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foreign language teaching to stimulate interest”, “El4:
the satisfaction of online foreign language teaching to
the practical platform”, “E15: the satisfaction of online
foreign language teaching to professional cognition”,
“El6: the satisfaction of online foreign language
teaching to career development” as specific indicators.

Data Sources and Descriptive Statistics

This paper mainly selects students from a university
in Tianjin as the research object, and the research
include: American Literature, College English,
Integrated English, and History of Foreign Literature.
Through the random survey, 500 students majoring
in Engineering, Humanities and Social Sciences,
Economics and Management were selected as the total
sample, and questionnaires were issued. Finally, 381
questionnaires were collected, with a recovery rate of
76.2%. From the perspective of sample distribution,
there are 23 people in Humanities and Social Sciences,
accounting for 6.04%; 124 in Economic Management,
accounting for 32.55%; 201 students in Engineering,
accounting for 52.76%, including financial management,
business administration, law, traffic engineering,
automation and other majors. From the perspective of
gender distribution, there are 205 boys, accounting for
53.81%, and 46.19% girls. According to the specific
grade, there are 193 freshmen, accounting for 50.66%,
the highest proportion, and 117 sophomores, accounting
for 30.71, the two accounting for 81.36% in total,
which is consistent with the situation of college foreign
language teaching. Therefore, this survey can better
reflect the situation of online foreign language teaching.

Results and Discussion

Result Analysis of Online Foreign Language Teach-
ing Satisfaction Evaluation

According to the entropy weight method, we
can get the following weight of the six satisfaction
indicators: “Ell: online foreign language teaching’s
sense of acquiring knowledge”, “E12: online foreign
language teaching’s sense of acquiring ability”, “E13:

Table 2. Descriptive statistics of satisfaction evaluation indicators.

online foreign language teaching’s sense of acquiring
interest”, “El14: online foreign language teaching’s sense
of satisfaction with the practical platform”, “E15: online
foreign language teaching’s sense of satisfaction with
professional cognition” and “E16: satisfaction of online
foreign language teaching with career development” is
the weight of the six satisfaction indicators.

Table 2 is a descriptive statistics of the evaluation
scores of the six indicators. From the results, the mean
values of El1, E12, E13, E14, E15 and E16 are 3.52, 3.47,
3.5, 3.52, 3.55 and 3.55, respectively. The scores are in
the range [3.47, 3.55] and the standard deviation is in the
range [0.81, 0.88]. This shows that the evaluation objects’
evaluation on these six indicators is relatively similar,
which is more consistent with the actual situation. Due
to the subjectivity of online satisfaction, the evaluation
objects tend to have the same preference for different
indicators of online foreign language courses.

Table 3 shows the information entropy of the six
indicators of satisfaction estimated by using the entropy
weight method. According to the statistical results, the
information entropy of Ell, E12, E13, El4, E15 and
E16 are 0.9935, 0.9938, 0.9936, 0.9933, 0.9927 and
0.9938 respectively. The corresponding information
utility is 0.0065, 0.0062, 0.0064, 0.0067, 0.0073 and
0.0062, respectively. Generally speaking, the greater the
entropy, the worse the effectiveness of the data, and the
lower the utility value. In terms of weight, the weights
of El1, E12, E13, E14, E15 and E16 are 16.55%, 15.72%,
16.24%, 17.08%, 18.61% and 15.79% respectively. The
weight of ,,E12: online foreign language teaching’s sense
of acquisition for improving ability” is the lowest, and
the weight of ,,E15: online foreign language teaching’s
satisfaction with professional cognition” is the highest,
which shows that the ability improvement is difficult
to measure in the short term, so the weight is low, and
the teaching object has a stronger practical demand for
professional cognition.

Since there is no benchmark for online satisfaction
evaluation at home and abroad, according to relevant
practices at home and abroad, the satisfaction evaluation
results are considered to be divided into five levels: the
standardized score range of [0.9-1.0) is rated as level 1;
the score range of [0.8-0.9) is rated as level 2; the score
range of [0.7-0.8) is rated as level 3; the score range

Term Sample size Average Star.ldz.ird
value deviation
E11: increasing the sense of knowledge acquisition in online foreign language teaching 381 3.52 0.835
E12: the acquisition of online foreign language teaching for improving ability 381 3.47 0.81
E13: the acquisition of interest in online foreign language teaching 381 3.5 0.835
E14: satisfaction of online foreign language teaching with the practicality of the platform 381 3.52 0.847
E15: satisfaction of online foreign language teaching with professional cognition 381 3.55 0.88
E16: satisfaction of online foreign language teaching on career development 381 3.55 0.833
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Table 3. index weight results based on entropy method.

Term Information Information Weight
entropy e utility value D coefficient w

E11: increasing the sense of knowledge gcqu1s1t10n in online foreign language 0.9935 0.0065 16.55%
teaching

E12: the acquisition of online foreign language teaching for improving ability 0.9938 0.0062 15.72%

E13: the acquisition of interest in online foreign language teaching 0.9936 0.0064 16.24%

E14: satisfaction of online foreign language teaching with the practicality of 0.9933 0.0067 17.08%

the platform

E15: satisfaction of online foreign l'fu}guage teaching with professional 0.9927 0.0073 18.61%
cognition

E16: satisfaction of online foreign language teaching on career development 0.9938 0.0062 15.79%

Table 4. Online teaching satisfaction evaluation grade based on entropy weight method.
Evaluation grade Five levels Level IV Level 111 second level Level I
Interval [0-0.6) [0.6-0.7) [0.7-0.8) [0.8-0.9) [0.9-1.0)

of [0.6-0.7) is rated as level 4, and the score range of
[0-0.6) is rated as level 5. The higher the level, the lower
the effect. See Table 4 for specific evaluation criteria.
The subjective evaluation method and entropy
weight method are respectively used to obtain the
satisfaction evaluation results of online foreign language
teaching. See Fig. 2 for details. From the results, there
are obvious differences between the two methods.
Through the subjective evaluation method, the average
scores of freshmen and sophomores were 0.911 and
0.901, respectively; according to the entropy weight
comprehensive index method, the scores of freshmen
and sophomores were 0.886 and 0.904 respectively,
showing differences between the two methods. Using
the subjective evaluation method, the scores of junior
and senior students were 0.865 and 0.920 respectively;
according to the entropy weight comprehensive index
method, the scores of junior and senior students
were 0.952 and 0.951 respectively, showing the same
significant difference. The reason for the above results

Subjective evaluation method

0.96 1
0.94
0.92 A i'i 3
0.9 - ::: = = pae= 2 :
o.ss | [ e e
086 | fied — Eei g
. - ) )
Pl ST 5 :i: : : i:
0.84 1 e x et e
0.82 A %" 2 Bl a2
3 i:i : 5 :i: : : i:
00_;: 1 B . N B B
Humanities and Engineering Major of other Mean value
social sciences major economic
management
E=Freshman year EZZ1Sophomore year Junior year Senior year

may be that the subjective evaluation method mainly
relies on the subjective feelings of the evaluation
object, which is prone to obvious individual bias and
error. The entropy weight comprehensive index method
estimates the satisfaction of the evaluation object to the
online course through multiple indicators and levels.
At the same time, the index weight is obtained through
objective weighting, and finally the comprehensive
index is obtained. Therefore, the entropy weight
comprehensive index method is more convincing in
terms of the effectiveness of the evaluation.

Multiple Linear Regression Analysis of Online
Foreign Language Teaching Satisfaction

In order to further explore the relationship between
online foreign language teaching satisfaction and its
influencing factors, this paper constructs a multiple
linear regression model with entropy weight satisfaction
as the dependent variable and teaching input, teaching

Entropy weight composite index method

1
0.98 ~
0.96
0.94
0.92 -
0.88 1 —
0.86 - k.
0.84 - . c
0.82 4 3
0.8
Humanities and Engineering Major of other Mean value
social sciences major economic
management
E==1Freshman year B Sophomore year = Junior year =—=Senior year

Fig. 2. Comparison of satisfaction evaluation results of different methods.
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communication, teaching skills, teaching effect and
other dimensions as independent variables. Because the
multiple linear regression model can accurately explain
the linear relationship between independent variables
and dependent variables, it has the advantage of easy
operation. Since there are many specific indicators
affecting teaching satisfaction constructed in this paper,
taking all indicators as independent variables will
lead to the problem of poor fitting effect of the model.
Therefore, this paper selects some typical indicators as
independent variables, and uses SPSS20.0 statistical
software to calculate the results, as shown in Table 8.
As shown in Table 5, eight indicators such as
“I have a strong motivation to learn online English
Courses”, “I can use the online English learning system
without much help”, “the learning support provided
by the online foreign language platform will affect my
learning satisfaction” were selected as independent
variables, and the entropy weight satisfaction score was
used as independent variables for regression analysis.
The adjusted goodness of fit of the model was 0.652,
D-W value was 2.042, F test value was 89.859, P value
was 0.000, which showed that the model had good
explanatory power. In addition, the maximum VIF value
of all independent variables is 4.066, and the minimum
is 1.565, which are less than 10, indicating that there is

no multicollinearity between independent variables, and
the multiple linear regression model is suitable.

According to the regression results, “I have a strong
motivation to learn online English Courses” and “the
timely update of online foreign language platform
resources will affect my learning satisfaction” as
independent variables have a significant negative impact
on the dependent variables, and the standardization
coefficients are -0.018 and -0.042 respectively, which
are significant at the level of 1%. This shows that the
teaching objects’ motivation for online foreign language
teaching is not strong, and the timeliness of platform
resource update directly affects teaching satisfaction.
“The learning support provided by the online foreign
language platform will affect my learning satisfaction”,
“I am satisfied with the learning results of online foreign
language teaching”, “online foreign language teaching
can meet my learning needs” as independent variables
have significant positive effects on the dependent
variables, and the regression coefficients are 0.048,
0.402, 0.237, which all pass the significance test of 1%.
This shows that the platform support, learning effect
and learning needs directly affect teaching satisfaction.
Fig. 3 shows the relationship between independent and
dependent variables.

Table 5. Linear regression analysis results of online foreign language teaching satisfaction (n = 381).

Denormalization Standardization
coefficient coefficient T P Vif
B Standard error Beta
Constant 0.201 0.146 - 1.374 0.17 -
I have a strong motivation to learn online English courses | -0.018 0.04 -0.018 -0.437 | 0.662 1.807
Without much help, I can use the online English learning 0.116 0.037 0.119 3142 10002 | 1.565
system smoothly
The learning support provided by the online foreign 0.051 0.056 0.048 2915 |0.003%* | 2.962
language platform will affect my learning satisfaction
Timely update of online foreign language platform -0.043 0.054 -0.042 2.998 |0.000%* | 3.074
resources will affect my learning satisfaction
Onhn.e' foreign langugge Feachmg can increase the 0.119 0.05 0118 2377 | 0.018* | 2.697
opportunities of communication between me and teachers
The online foreign language t.eachmg enx{lronment isa 0.073 0.053 007 1378 | 0.039° | 2817
very good communication medium
I am satisfied with the learning regults of online foreign 0.419 0.064 0.402 6.585 |0.000%* | 4.066
language teaching

Online foreign language Leeaecélsmg can meet my learning 0236 0.056 0237 4176 |0.000%* | 3.528

R? 0.659

AdjustR 2 0.652

F F(8372) =89.859, p = 0.000
D-W value 2.042

Dependent variable: online teaching satisfaction evaluation score based on entropy weight method

* p<0.05 ** p<0.01
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Confirmatory Factor Analysis of Online Foreign
Language Teaching Satisfaction

According to the previous theoretical analysis, a
confirmatory factor analysis model is constructed based
on the indicators of four dimensions that affect the
satisfaction of online foreign language teaching. Load
factor is an index reflecting the weight relationship and
importance of different variables, which can accurately
reflect the influence of different factors. Using SPSSAU
platform, we can calculate the standardized load
coefficient that affects the satisfaction of online foreign
language teaching and learning, as shown in Table 6.

According to the statistical results, the load factor
of all potential variables and explicit variables is
greater than 0.71, the maximum value is 0.929, and the
minimum value is 0.710. From the perspective of the
effectiveness of the estimation, most of the P values are
0.000, which is significant at the level of 1%, indicating
that the estimation effect is good, and there is a good

Table 6. Factor load factor.

measurement relationship between the latent variable
and the apparent variable.

Factor covariance further reflects the relationship
between factors. First, the data is standardized and the
standard estimation coefficient is used to reflect the
relationship between factors. As shown in Table 7, the
standard estimated coefficients of all factors are greater
than 0.000, and the P values are all 0.000. Therefore, it
can be considered that there is a significant relationship
between all factors, and this relationship is positive.

Finally, the structural relationship among teaching
input, teaching communication, teaching skills, teaching
effect and teaching satisfaction is drawn. As shown
in Fig. 3, the coefficient of effect of teaching skills on
teaching satisfaction is 0.326, the coefficient of effect
of teaching investment on teaching effect is 0.786,
the coefficient of effect of teaching communication
on teaching satisfaction is 0.892, and the coefficient
of effect of teaching satisfaction on teaching effect is
0.930, showing a positive relationship. At the same time,

Factor (latent . o Nonstandard "\ gy | 7 g STD.
. Measurement item (explicit variable) load factor P .
variable) error value) estimate
(coef.)
Teaching I quickly accepted and adapted to the online foreign
. . 1.000 - - - 0.757
investment language teaching model
.Teachlng I have a strong m.otlvat}on foF lear.ll}ng English 0.975 0075 | 12.944 | 0.000 0.710
investment courses in online universities
'Teachlng I can use the onllne' foreign language learning system 1016 0076 | 13.342 | 0.000 0.733
investment without much help
Teaching Online foreign language teaching has increased the
”» ; . 1.000 - - - 0.850
exchange opportunities for me to communicate with teachers
Teaching Using online forelgnllanguage teaching can deepen 0.957 0045 | 21312 | 0.000 0.867
exchange my understanding of classroom content
Teachin Online foreign language teaching can increase the
& opportunities of communication between me and my 0.997 0.051 19.574 | 0.000 0.821
exchange
classmates
Teaching skills Online foreign lgnguage teachmg anq learning 1.000 i ) i 0.843
support will affect my satisfaction
Teaching skills | "¢ real-time nature of the online foreign language 0.913 0.060 | 1525 | 0000 | 0.73
teaching platform will affect my satisfaction
Teaching skills | | Presentation of online foreign language teaching 1.079 0.060 | 17.949 | 0.000 | 0.867
platform resources will affect my satisfaction
Teaching Under the online foreign language teaching mode, the
. . . 1.000 - - - 0.804
effectiveness learning atmosphere is very good
Teau;hmg Online foreign language.teachmg mode can meet my 1154 0.056 | 20757 | 0.000 0.875
effectiveness learning needs
Teac.:hlng I am satisfied Wth the learning efﬁglency of online 1177 0052 | 22701 | 0.000 0.926
effectiveness foreign language teaching
Learning How satisfied are you with the online foreign
. . . 1.000 - - - 0.851
satisfaction language teaching mode
L@armrhlg I am willing to pamc1pa.te more in online foreign 1016 0047 | 21856 | 0.000 0.850
satisfaction language teaching in the future
Lc.earmr'lg I am satisfied Wlth the learning results of online 1.047 0.04 25947 | 0.000 0.929
satisfaction foreign language teaching
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Table 7. Factor covariance.

Factor Factor Norcl(s)?frflii?ii te(sctig? ;ion STD. error VA P esst;l;ll%te
Teaching investment Teaching exchange 0.387 0.041 9.513 0.000 0.794
Teaching investment Teaching skills 0.259 0.034 7.606 0.000 0.568
Teaching investment | Teaching effectiveness 0.346 0.037 9.354 0.000 0.786
Teaching investment | Teaching satisfaction 0.397 0.041 9.692 0.000 0.809

Teaching exchange Teaching skills 0.278 0.036 7.808 0.000 0.534
Teaching exchange | Teaching effectiveness 0.454 0.042 10.76 0.000 0.899
Teaching exchange Teaching satisfaction 0.502 0.046 11.004 0.000 0.892
Teaching skills Teaching effectiveness 0.27 0.033 8.193 0.000 0.574
Teaching skills Teaching satisfaction 0.283 0.036 7.958 0.000 0.538

. f;:;‘f\}/‘eirr‘ﬁss Teaching satisfaction 0.513 0.045 11374 | 0.000 1.008

C11 C21 C31
0730 288 0.843
Teaching

All 0.757 skills
L
0.733 Te": I::‘n ¢ 0.650
0.786 Teaching 0.807
m 0.894 communication m
1.821
0.87¢ Teaching B31
effect
0.892
D13 0.926 Teaching
satisfaction
0.8 0.929
0.650
Fig. 3. Confirmatory factor analysis diagram.
Table 8. MI values among measurement items.
Measurement item 1 Relationship Measurement item 2 MI value Par Change
I’'m very motivated by online foreign o I quickly adapted to online foreign 17.174 0117
language courses language teaching ' '
I can use the online foreign language I quickly adapted to online foreign
. - . 13.187 0.14
learning platform smoothly language teaching
I would like to participate more in online I quickly adapted to online foreign
. L - . 16.557 0.067
foreign language teaching in the future language teaching
I am satisfied with the results of online I am satisfied with the learning efficiency
. . - . . . 13.962 0.032
foreign language teaching of online foreign language teaching
I would like to participate more in online How satisfied are you with the online
. L > . . 13.662 0.076
foreign language teaching in the future foreign language learning model

Note: MI in the table is greater than 10
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teaching investment, teaching communication, teaching
skills, teaching effect and teaching satisfaction are also
affected by multiple factors. For example, teaching input
is affected by three factors, All, A2l and A3l, with
coefficients of 0.757, 0.710 and 0.733 respectively, and
the effect is positive.

A Discussion on Health Test of Online Foreign
Language Teaching Satisfaction Based on
Confirmatory Factor Analysis

In order to test the effect of confirmatory factor
analysis above, MI index between latent variable
and explicit variable was used to measure. Generally
speaking, if the value of MI is greater than 20, the
correlation between the two variables needs to be
considered, and the measurement item needs to be
removed and verified again. Based on this, MI values of
all explicit variables are obtained, as shown in Table 8.
It can be seen from Table 8 that MI values among all
variables are greater than 10 and less than 20. Therefore,
it can be considered that there is no significant
correlation between the factors of the model established
above and it can be used for confirmatory factor analysis
without adjustment of indicators. Therefore, it can be
considered that the confirmatory factor analysis model
in this paper is good.

Conclusions

Based on the new background of green technology,
this paper focuses on the evaluation of online foreign
language teaching satisfaction and the key influencing
factors. By using the entropy weight method to construct
the satisfaction index of online foreign language
teaching, scientifically measure the satisfaction
level, and comprehensively apply the multiple linear
regression model and confirmatory factor analysis model
to systematically analyze the main factors affecting
satisfaction. Through the survey of 500 students in a
university in Tianjin, 381 valid questionnaires were
obtained. The following conclusions were obtained
through empirical analysis and test:

(1) College students’ satisfaction with online foreign
language teaching is quite high, and the satisfaction
index based on entropy weight method is above level
2. The satisfaction scores of freshmen, sophomores,
juniors and seniors were 0.886, 0.904, 0.952 and 0.951,
respectively. Compared with the subjective evaluation
method, the entropy weight comprehensive index
method estimates the satisfaction of the evaluation
object to the online course through multiple indicators
and multiple levels. At the same time, the index
weight is obtained through the objective weighting
method. Finally, the comprehensive index is obtained,
which improves the persuasiveness of the evaluation
results.

(2) The four dimensions-teaching investment,
teaching communication, teaching skills and teaching
effect-have a significant impact on online foreign
language teaching satisfaction. By constructing a
multiple linear regression model, the adjusted goodness
of fit of the model was 0.652, D-W value was 2.042,
F test value was 89.859, P value was 0.000, which
showed that the model had good explanatory power.
In addition, the maximum and minimum VIF values of
all independent variables are 4.066 and 1.565, which are
less than 10, indicating that there is no auto-correlation
of variables. Further, according to the regression results,
the coefficients of all independent variables passed the
significance test at the 5% level.

(3) Online foreign language teaching satisfaction
is affected by multiple latent and explicit variables,
and the overall direction is positive. By constructing
the confirmatory factor analysis model, the load
factor of all potential variables and explicit variables
is greater than 0.71, the maximum value is 0.929,
and the minimum value is 0.710. From the perspective
of the effectiveness of the estimation, most of the
P values are 0.000, which is significant at the level
of 1%, indicating that the estimation effect is good,
and there is a good measurement relationship between
the latent variable and the apparent variable. According
to the structural relationship model, the coefficient
of effect of teaching skills on teaching satisfaction is
0.326, the coefficient of effect of teaching investment
on teaching effect is 0.786, the coefficient of effect
of teaching communication on teaching satisfaction
is 0.892, and the coefficient of effect of teaching
satisfaction on teaching effect is 0.930, showing
a positive relationship.

Finally, in order to further improve the teaching
quality of foreign language courses such as American
Literature, College English, Integrated English, and
History of English Literature, to improve students’
understanding of foreign literature, to deepen national
cultural identity and to improve English learning ability,
according to the conclusions of the above empirical
research, some strategies are put forward to improve the
satisfaction of online foreign language teaching from
the following aspects:

(1) To increase teaching investment and continuously
improve the quality of teaching content;

(2) To enhance the interaction between teachers and
students to meet the practical needs of students’ question
answering and doubt solving;

(3) To improve teaching skills, and teachers and
students cooperate to master online platform skills.

(4) To pay attention to teaching effect and form a
goal oriented curriculum system.

Of course, there are some limitations in this study.
For example, the research sample can be further
expanded, which becomes the direction of the follow-up
research of this paper.
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