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Abstract—There are two major problems with teaching quality evaluation of
physical education (PE) in colleges: the excessive number of evaluation factors,
and the incomplete evaluation system. To solve the problems, this paper puts
forward a multi-attribute fuzzy evaluation model of college PE teaching quality,
and provides the strategies to implement the model. Firstly, the problems of
college PE teaching were analyzed, and a novel multi-dimensional evaluation
system was developed for college PE teaching quality. To quantify college PE
teaching quality, an evaluation model of college PE teaching quality was
established based on the Grey Relational Analysis (GRA). In addition, several
strategies were presented to improve college PE teaching quality. The proposed
model and strategies provide a good reference for solving similar complex system
problems.
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1 Introduction

With the progress of the implementation of quality education, the teaching mode of
higher education for college students is being improved and developed constantly, and
more attention has been paid to the problem of improving the quality of higher educa-
tion [1-3]. As an important part of higher education, PE is playing a crucial role in the
cultivation of college students' comprehensive ability [4-6], especially as modern soci-
ety has valued college students’ physical quality and taken it as an important evaluation
factor of college students” comprehensive ability, administrators and workers engaged
in higher education have gradually paid more attention to the quality of PE teaching in
colleges, and the topic has also attracted the interests of scholars and experts; as a result,
the problem of how to improve the quality of PE teaching in colleges and universities
has become a hot issue in higher education research. For example: Forey et al. discussed
the benefits brought by the explicit language teaching in PE class to the learning effect
of PE lessons [7]. Gao analyzed and discussed the multiple PE teaching evaluation
modes of common colleges and proposed a PE teaching evaluation index system
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accordingly [8]. Qin et al. analyzed the college PE teaching evaluation reform methods
based on DEA model, and proposed corresponding implementation suggestions [9].
Targeting at improving the PE teaching quality, from the perspective of PE teachers,
Zhao and Wang proposed an evaluation index system to evaluate the teaching ability
of college PE teachers [10]. Jiang and Luo adopted empirical analysis method to discuss
the PE teaching in higher vocational colleges and its evaluation methods from the per-
spective of motor development studies [11]. Heemsoth and Kleickmann used actual
teaching examples to discuss how to improve the PE teaching effect through planning
and self-control [12]. Shahril et al. studied the reliability and validity of the performance
evaluation of future PE teachers' teaching and learning processes based on the 1SO test,
which has a good role in promoting the quality of physical education [13]. However,
considering that the college PE teaching quality is constrained by a variety of influenc-
ing factors and its evaluation is a complex systematic decision-making analysis project,
during the decision-making analysis process, not only the completeness of the college
PE teaching quality evaluation system should be taken into consideration, but also the
fuzzy uncertainty of the evaluation information should be considered as well; in partic-
ular, since scholars analyze the evaluation methods of college PE teaching quality from
different dimensions, their analysis focuses vary as well. To this end, combining with
existing research results, this paper attempts to improve the evaluation system of col-
lege PE teaching quality, and proposes a college PE teaching quality evaluation model
that can process the fuzzy and uncertain information, in the hopes of providing support
for improving the PE teaching quality in colleges and universities.

The content of this paper includes 6 parts. The first part is an overview of the evalu-
ation of college PE teaching quality; the second part analyzes the shortcomings existing
in current college PE teaching; the third part establishes a new system for the evaluation
of college PE teaching quality; the fourth part constructs a multi-attribute fuzzy evalu-
ation model of college PE teaching quality; the fifth part analyzes the implementation
strategies for improving college PE teaching quality; and the sixth part gives the con-
clusions.

2 Shortcomings Existing in Current College PE Teaching

2.1 Incomplete curriculum system

In higher education, PE teaching is a subject that emphasizes more on the integration
of theory and practice; it requires not only the professional knowledge, the systematic
theoretical basis, but also a scientific practice system. However, due to the neglect of
school management team, the support for college PE teaching is insufficient in terms
of manpower, material, and financial resources, and there’s no systematic professional
planning and management, which leads to a lack in excellent PE courses and the super-
ficial analysis on the influence of the times and the society on PE teaching; moreover,
the relevant works concerning PE teaching reform, teaching material compilation,
teaching content improvement and teaching concept innovation relatively lag behind,
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which has resulted in great shortcomings in the systematicness of the college PE cur-
riculum system.

2.2 Inadequate faculty level

At present, higher education generally tends to pay more attention to the develop-
ment of science and engineering majors or some popular majors and disciplines. In the
development planning of common colleges and universities, PE major is rarely taken
as a key subject, which directly leads to inadequate faculty level, the hardware facilities
of PE teaching are poor and the teaching level of the PE faculty is low. To improve the
teaching quality of college PE lessons, enhancing the PE faculty level is the key link,
and this requires the schools to increase investment in PE teaching, introduce high-
quality senior talents, and enhance the communication ability of professional PE talents.

2.3 Unitary teaching form

Current PE teaching in colleges and universities usually takes the exam-oriented
teaching form, from curriculum setting to course planning, it’s mostly implemented in
the traditional teaching mode; when it comes to the quality-oriented education, there’re
certain limitations that make the current PE teaching unable to fully consider the stu-
dents’ personal interests and specialties, especially in the current diversified social de-
velopment stage, the single PE teaching form lacks the necessary innovative and revo-
lution capabilities, resulting in large limitations in the personalized cultivation of the
PE talents.

2.4  The evaluation attaches more weight to result than to process

From the perspective of the characteristics of PE major, its teaching process can bet-
ter reflect students’ comprehensive qualities such as physical fitness, sports ability,
learning ability and innovation ability. However, the current PE major evaluation tends
to focus only on the test scores or the sports skills, while ignoring the learning process
of PE major, and such evaluation methods that focus more on result rather than process
often leads to one-sided evaluation results which are neither logic nor systematic. Es-
pecially when the evaluation subject is a single subject, due to the inevitable subjective
factors, the evaluation results of the PE teaching quality can hardly reflect the real sit-
uation, failing to provide proper guidance that it’s supposed to provide.

2.5  The teaching concept and mode need to be innovated

Although the teaching mode of college PE has gradually begun to transform to qual-
ity-oriented education, currently, it is still exam-oriented, which requires the corre-
sponding teaching concept and mode to be further reformed and upgraded. The PE
teaching mode should not be limited to the traditional form, but be improved dynami-
cally combining with the development trend of the times; moreover, we ought to
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bravely break the traditional teaching mode and adapt to the requirements of the quality-
oriented PE teaching, that is, to reform the traditional classroom teaching to the teaching
mode that combines classroom with extracurricular activities, to change the theory-
based teaching into the teaching mode that combines theories with practice, to convert
the skill-focused teaching into the teaching mode that improves the comprehensive
sports quality, and to transform the passive teaching to the active teaching mode that
increases students’ interests and enthusiasm for learning.

2.6 The classroom performance of PE teachers needs to be improved

The classroom teaching of college PE plays a very important role in the teaching of
sports knowledge, and the classroom performance of PE teachers directly affects stu-
dents’ sports knowledge reception and absorption. However, current college PE class-
room teaching still has a few deficiencies such as the classroom teaching is hidebound
and less interactive; the teaching content is outdated, not systematic, and poorly
planned; the classroom teaching methods are less intelligent, the explanation of com-
plex actions and analysis of sports skills are not good; besides, the PE teachers’ teaching
attitude, professional literacy and teaching manner also have an impact on the class-
room teaching effect.

3 A New College PE Teaching Quality Evaluation System

To make the evaluation results of college PE teaching quality more reliable, it’s nec-
essary to evaluate and analyze the teaching quality of college PE from a more compre-
hensive perspective. Considering that different evaluation perspectives generally have
respective emphases, this paper chooses to evaluate and analyze the college PE teaching
quality from three dimensions of the management level’s perspective, the teachers’ per-
spective, and the students’ perspective.

3.1 Sy, the sub-level evaluation system of college PE teaching quality based on
the perspective of the management

Evaluation system S; mainly investigates the impact of the college’s basic PE facil-
ities on the teaching quality from the perspective of the management. This paper con-
ducts the comprehensive evaluation from the following aspects: the comprehensive pro-
fessional skills of PE teachers s11, the completeness of college PE course si2, the reform
ability of college PE teaching si3, the construction of software and hardware facilities
and investment in PE teaching si14, and the integration ability of PE teaching in industry-
college-research cooperation sis.
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3.2 Sy, the sub-level evaluation system of college PE teaching quality based on
the perspective of teachers

Evaluation system S; mainly investigates the impact of the execution of PE teaching
process on the PE teaching quality from the perspective of the education experts. This
paper conducts the comprehensive evaluation from the following aspects: the novelty
and richness of PE teaching content s;1, the rationality and scientificity of PE teaching
plan (or syllabus) sz, the advantages and adaptability of PE teaching methods sz3, the
diversity and intelligent-level of PE teaching methods sz4, the completion of PE teach-
ing tasks szs5, and the teaching performance and effect of PE class Szs.

3.3 Ss, the sub-level evaluation system of college PE teaching quality based on
the perspective of students

Evaluation system Sz mainly investigates the implementation results of college PE
teaching from the perspective of students. This paper conducts the comprehensive eval-
uation from the following aspects: students’ pass rate in comprehensive sports quality
assessment sz1, students’ excellent rate in comprehensive sports quality assessment Sz,
students’ innovation ability ss3, students” autonomous learning ability ss4, students’ so-
cial service ability ss5, and students’ rewards in sports competitions Sse.

4 Multi-Attribute Fuzzy Evaluation Model of College PE
Teaching Quality

4.1 Standardization of evaluation indicators

According to the college PE teaching quality evaluation systems constructed in pre-
vious sections above, the evaluation indicators are diverse, and the initial data obtained
may have different dimensions. To make the evaluation more accurate, it’s necessary
to standardize the evaluation indicators; to make the standardization process universal,
it is assumed that there are m evaluation objects and n evaluation indicators in the col-
lege PE teaching quality evaluation, and there are two types of evaluation indicators:
the benefit type and the cost type. If the initial data of the i-th evaluation object with
respect to the j-th evaluation indicator is V;' = [v/ (lef), v} (rig)| v/ (lef) < v/ (rig),
when the evaluation indicator is a benefit-type indicator, the corresponding standard-
ized value is:

Ul = [Uij (lef),u; (rig)]

v/ (lef )—minv/ (lef ) v/ (rig)—minv/ (lef)

1<i<m 1<i<m

| maxy; (rig)—lrgij;vij (lef)’ @ngi" (rig)—rLl1ii<[1nvij (lef)

1<i<m

)
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When the evaluation indicator is a cost-type indicator, the corresponding standard-
ized value is:

U/ = [Uij (lef),u/ (rig)}

max v/ (rig)—v/ (rig) max v/ (rig)—v/ (lef)

— 1si£m‘ _ lsism. _
max v, (“9)-{2;2‘/# (lef ) max v; (r'g)‘{giﬂ"i’ (lef)

@

It can be seen that the accurate value processing is a special form of the current
analysis situation, moreover, after standardization, all evaluation indicators have a uni-
fied metric, and their value range is within 0-1.

4.2  Implementation of GRA

If there are multiple evaluation objects in the college PE teaching quality evaluation,
each evaluation object has a corresponding standardized value for each evaluation in-
dicator. Considering that the values of evaluation indicators may be fuzzy values, then
with respect to the evaluation indicators, the evaluation objects would form a fuzzy
sequence containing uncertain information. According to GRA theories, GRA can ef-
fectively solve such multi-attribute decision-making analysis problems with uncertain
information. Targeting at the college PE teaching quality evaluation problem studied in
this paper, the GRA process can be realized through the following steps.

First, since different evaluation indicators generally have different weights, to enable
the evaluation results to better reflect the degrees of the impact of different indicators,
it is necessary to obtain the weights of the corresponding evaluation indicators. The
AHP method has advantages such as simple calculation and reliable [14-16], for this
reason, by applying AHP, the weights of the evaluation indicators of college PE teach-
ing quality could be obtained.

Second, after obtaining the m evaluation objects’ values with respect to the n evalu-
ation indicators, the evaluation indicators’ maximum gray sequence U,,,.and mini-
mum gray sequence U,,,;,could be obtained as follows:

Upo={U il < j<n} ={£2¢21<(Ui")|1§ i< n}

®)

Umin:{Urfﬁin—illS J < n} = {ELE(UH )I:I-S J < n}

(4)
In particular, if a value of an evaluation indicator is a fuzzy value, namely Uij =
[u! (lef), u] (rig)], then there are:

U= [ur{]axfi (lef ),ul,.; (rig )] = [max(uij (lef )) g%(uij (rig ))}

I<i<m

®)

Uy = [0 (1eF ), U, (1ig) ] =| min(u? (lef )), min (u/ (rig)) |

(6)
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Third, based on the maximum gray sequence U{,mxand the minimum gray se-
quenceU’ . of the evaluation indicators, the fuzzy distances D’ -and D/ be-

min max —i min —i
tween the i-th evaluation object with respect to the j-th evaluation indicator and
Uy ax —;@nd U .can be obtained. According to the calculation model of fuzzy dis-

tance [17-20], the common fuzzy distance has two forms: Euclidean distance and Ham-
ming distance, namely:

o) lu? (lef ) —ul,,  (lef )| +[u/ (rig) —ul, ; (rig)
max—i 2
or
o \/|uij (lef )—ul,.; (lef )|2 +|u} (rig)-ul, (rig)
* 2 ™)
o |u? (Tef ) —uky, ; (Tef )| +|u/ (rig) —uj, ; (rig)
min—-i 2
or
o) \/|uij (lef )—ul,, ; (lef )|2 +|u] (rig)-ul,, . (rig) [
' 2 (®)

Then, based on the constructed fuzzy distance and the gray system theory [21-25],
we could obtain the gray relation coefficients &’ .and & . .between the i-th eval-

max —i in—i

uation object with respect to the j-th evaluation indicator and U, and U,,;,as:

m.in m.in Dnjlax—i + P maX maX Dnjlax—i
j ! J ! J

" D, +Amaxmax D),
C 9)
minmin D}, , + pmaxmax D},
i 1
e Dy + A maxmax Dy,
L (10)

where, pis the identification coefficient, its value generally takes 0.5.

Then, considering the weights of the evaluation indicators, it’s assumed that the
weight of the j-th evaluation indicator is w;, then the weighted gray relation degrees
Gmax —iand ¢,in —; between the i-th evaluation object with respect to the j-th evalua-
tion indicator and U,,,, and U,,,;,, are:

n

gpmax—i = Z(WJ *é:rj]ax—i)

= (11)
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Prvin-i = Zn:(wj * gnjﬁn—i)

= (12)

Furthermore, the comprehensive weighted gray relation degree 9; of the i-th evalua-
tion object is:

Hi _ ((D;nax—i ) .
(o) +(Prins) (13)

Finally, the multi-attribute decision analysis principle for the college PE teaching
quality evaluation could be established, that is, if it satisfies:

6’k=max{91’92""’@"”‘0“‘}, 1<k,i<m (14)

Then it indicates that the k-th evaluation object of the college PE teaching quality
evaluation has the best PE teaching quality.

In conclusion, the realization process of the multi-attribute fuzzy evaluation of col-
lege PE teaching quality is shown as Figure 1.

5 Implementation Strategies for College PE Teaching Quality
Improvement

After the multi-attribute fuzzy evaluation model was adopted for analysis, the PE
teaching quality of the evaluation objects could be judged. For objects with poor PE
teaching quality, targeted implementation measures should be taken to improve their
PE teaching quality, this study proposes the following implementation strategies:

5.1  Strengthen the basic conditions of college PE teaching

The construction of basic guarantee conditions for PE teaching in colleges and uni-
versities is an important basis for improving the PE teaching quality in colleges and
universities, and it provides the most fundamental guarantee measures for the smooth
implementation of PE teaching in colleges and universities. This study proposes several
aspects that should be paid attention to: first, increase investment in college PE teaching
and research, so that the implementation of PE teaching could have sufficient operation
funds; second, upgrade the software and hardware facilities for college PE teaching,
such as the sports venues, classrooms, research rooms and sports equipment and related
supporting infrastructure, etc.; third, strengthen the management of college PE teach-
ing, and form a set of highly adaptable PE teaching regulations and norms to provide
instructions for the smooth implementation of PE teaching.
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5.2 Improve college PE faculty level

Constructing a high-level PE teaching faculty in colleges and universities is an im-
portant link in the improvement of college PE teaching quality, and it is also an im-
portant implementation content for the execution process of college PE teaching. This
paper proposes to improve college PE faculty level from the following aspects: first,
enhance the comprehensive professional skills of PE teachers so that the college faculty
could have a higher level of expertise; second, build a PE teaching talent team with
good growth potential, attention should be paid to the cultivation of senior teachers and
middle and young-aged teachers with higher education levels, so that the development
of PE teachers could be sustainable; third, form a PE curriculum system with charac-
teristics of higher education, especially the construction of excellent courses; fourth,
increase the communication and exchange between senior talents of college PE majors,
enhance their abilities to impart PE courses by sharing the sports knowledge and teach-
ing experience.

5.3  Upgrade PE teaching concept and transform teaching mode

The modern PE teaching in colleges and universities has gradually shifted to the
quality-oriented teaching mode, which requires the college PE teaching to implement
the quality-oriented education. To this end, it is necessary to transform the traditional
passive PE teaching concept to the direction of people-oriented, comprehensive, open,
diversified, and personalized, so that the traditional exam-oriented teaching mode could
be truly changed to the quality-oriented teaching mode. For the existing outdated teach-
ing content, courses, and methods, targeted reform and innovation measures should be
carried out so that they could better adapt to the cultivation demands and goals of mod-
ern college PE teaching. Moreover, the PE courses should be more systematic and com-
plete, the PE teaching content should be updated and novel, the PE teaching means
should be more diverse and intelligent, and the PE teaching methods should be more
adaptable.

5.4  Improve college students’ interests, enthusiasm and participation in PE
learning

Interest and enthusiasm are two important factors to improve the learning effect of
college students, especially for the study of PE courses, as more attention is paid to the
combination of theoretical knowledge and practical experience, it requires college stu-
dents to invest more interest and enthusiasm in learning so that it can facilitate their
reception and absorption of sports knowledge, motions and skills. How can we increase
the interest, enthusiasm and participation of college students in sports learning? This
paper proposes to pay attention to the following aspects: first, increase the interesting-
ness and interactivity of college PE class, many sports knowledge need to be verified
via practice, if there’s no interaction or interesting point, the PE teaching content would
be very dull; second, improve the participation and initiative of college students in
sports, only by participating in the PE teaching practice more often can students have a
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more profound understanding of the professional sports knowledge; third, pay attention
to cultivate college students’ abilities in innovation and autonomous learning in terms
of sports learning, so that it’ll be more conductive to their reception and absorption of
sports knowledge.

55  Strengthen college PE teaching’s abilities in industry-college-research
cooperation and social service

The goal of higher education is to cultivate senior professionals who can adapt to the
social development. In this sense, college PE teaching should pay more attention to the
improvement of the comprehensive quality of the sports professionals; however, since
PE teaching has both theoretical and practical features, in the college PE teaching pro-
cess, the integration of theory and practice is a key path for the improvement of PE
teaching quality. The industry-college-research mode has a very important role in pro-
moting the cultivation of senior talents in colleges and universities, and it has a good
application effect in the implementation of many higher education majors, therefore, it
provides important guidance and reference for the implementation of college PE teach-
ing. In terms of the implementation of the industry-college-research mode, this paper
proposes to pay attention to the following aspects: first, combine with the actual situa-
tion of related enterprises and employers in the industry, and enhance college students’
practical abilities; second, the deep-level integration with sports knowledge, and deepen
college students’ professional theoretical knowledge; third, combine with the scientific
research of PE majors, and enhance college students’ abilities in independent scientific
research and problem-solving. Through the implementation of industry-college-re-
search cooperation, the college PE teaching could better serve the society.

6 Conclusion

The research results of this paper are mainly reflected in the following aspects:

1. This paper conducted a theoretical analysis on the shortcomings existing in current
college PE teaching, then on this basis, it proposed several implementation strategies
to improve the college PE teaching quality, which is of important guiding signifi-
cance.

2. This paper constructed a new college PE teaching quality evaluation system, and
analyzed the problem of college PE teaching quality evaluation from the perspec-
tives of management, teachers, and students; and it realized theoretical innovation of
the evaluation system.

3. This paper gave a multi-attribute fuzzy evaluation model for the evaluation of col-
lege PE teaching quality, which achieved the quantitative analysis of the evaluation
of college PE teaching quality, and it has good adaptability in practical applications.
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