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Abstract—This paper studies the teaching abilities of physical education
(P.E.) teachers in colleges and universities. First, an evaluation indicator system
for the teaching abilities of P.E. teachers in colleges and universities was con-
structed using the Delphi method, and then the weights of indicators at each
level were determined using the expert survey method, so that a standard scale
was formed for the teaching ability evaluation system. After that, empirical
analysis was performed on the evaluation indicator system. The research results
show that the teaching ability evaluation indicator system for P.E. teachers in
colleges and universities proposed in this paper can be used to give a quantita-
tive analysis on teachers’ teaching abilities and clearly reflect their deficiencies
in teaching. This will allow teachers to understand what to improve in their
teaching so that their teaching abilities will be enhanced. This research provides
theoretical and practical references for the evaluation of P.E. teachers’ teaching
abilities in higher education institutions in China, and thus, it is of great theoret-
ical and practical significance to promoting the reform of P.E. teaching in high-
er education and the professional development of teachers.
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1 Introduction

Building China into a sports power is the goal and task of the sports reform and
development in China in the new era. In this background, the quality of physical edu-
cation has received widespread attention. Sports majors in colleges and universities
are set up to cultivate professional sports talents. To accomplish this mission, P.E.
teachers play an essential part, as they are the main implementers of physical educa-
tion and teaching. Their teaching abilities have vital influences on the quality and
effect of physical education [1]. To improve the teaching quality of physical educa-
tion and cultivate excellent professional sports talents, it is truly necessary to evaluate
the teaching abilities of P.E. teachers in colleges and universities.

Talents are the primary force driving the development of the society. Having rec-
ognizing this, countries all over the world are paying more and more attention to tal-
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ent cultivation, and accordingly, governments and the society have also put forward
higher requirements for the teaching level and quality of education institutions [2].
Considering that the teaching abilities of teachers are the key factor to improving the
teaching quality, more and more experts and scholars have carried out research on
teaching abilities and the evaluation thereof [3]. At present, the research on teaching
abilities of teachers at home and abroad is carried out mainly on the classification of
teaching abilities. Since different scholars have different focuses, there has been no
clear standard [4]. For example, some scholars studied the teaching organization,
management and classroom design abilities of teachers [5], and some proposed struc-
tural classification of teachers’ abilities, like sports research, innovation and action
demonstration abilities [6]. In some foreign countries, the research on the teaching
ability evaluation system for teachers started quite early and has received high atten-
tion. The teaching evaluation on teachers in Japan has successively experienced three
stages - “work evaluation system”, “faculty evaluation system” and “new teacher
evaluation system” [7]. In the U.K., the teaching abilities of teachers were at first
evaluated by both teachers and students. Later, Her Majesty’s Inspectorate was estab-
lished as the evaluation organization, emphasizing the important role of self-
evaluation indicators in the evaluation of teaching abilities [8]. In the United States,
the teaching abilities of teachers are evaluated mainly from three aspects - before
class, during class and after class, and teachers’ performance in the teaching qualifica-
tion examination is the main basis for the evaluation [9]. The research on teaching
abilities in China started at the end of the 19" century and the beginning of the 20"
century. In recent years, with people attaching greater importance to education and
teaching, more research has been carried out on teaching abilities. Through review of
the literatures, it is found that the research mainly focuses on the teaching abilities of
teachers, the cultivation of their teaching abilities, the factors affecting their teaching
abilities and the evaluation indicator system for teachers’ teaching abilities. There is
little research on the teaching abilities of P.E. teachers and the evaluation indicators
thereof [10].

Therefore, based on the teaching characteristics of physical education combined
with the research results regarding the teaching abilities of P.E. teachers at home and
abroad, this paper constructed a teaching ability evaluation indicator system for P.E.
teachers in colleges and universities using the Defeier method, determined the
weights of the indicators at each level using the expert survey method and performed
empirical analysis to verify the effectiveness of the evaluation indicator system.

2 Research object and methods

2.1  Research object

This paper takes the teaching ability evaluation indicator system of P.E. teachers in
colleges and universities as the research object. Teachers and experts engaged in
physical education teaching and research in colleges and universities in Guizhou
Province were chosen as the respondents. Through the questionnaire method, opin-
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ions and suggestions of relevant teachers and experts were collected. And at last, a
teaching ability evaluation indicator system for P.E. teachers in colleges and universi-
ties was established.

2.2 Main research methods

1. Questionnaire method: By reference to the relevant domestic and foreign literatures
and based on the research content of this paper, a questionnaire “Evaluation Indica-
tors for Physical Education Teaching Ability of Colleges and Universities" [11]
was designed. According to the needs of the research, two types of questionnaires -
the first round and the second round — were designed. At the same time, the “Eval-
uation Indicator Assignment Expert Questionnaire” [12] was also designed. Both
the reliability and validity of the questionnaire meet the standards, indicating that
the questionnaire is highly valid and also reliable to some extent

2. Delphi method: In this paper, the indicator system was constructed using the Del-
phi method. According to the characteristics of the Delphi method and the expert
selection criteria, a total of 20 experts meeting the requirements were selected. Ta-
ble 1 shows a list of experts. In this paper, questionnaires were distributed on site
to conduct the survey, with the questionnaire recovery rate and the valid rate being
both 100%.

Table 1. List of experts

Category Number of people Proportion (%0)
. Professor 6 30
Title structure -
Associate Professor 14 70
Bachelor’s degree 3 15
Degree structure Master’s degree 12 60
Master’s degree 5 25
5-10 1 5
i 11-20 4 20
Years of teaching
21-30 11 55
31-40 4 20

3 Construction of the teaching ability evaluation indicator
system for P.E. teachers in colleges and universities

3.1  Preliminary selection of evaluation indicators

Based on previous research results, considering the status and development charac-
teristics of physical education in colleges and universities, as well as the opinions of
multiple experts, a teaching ability evaluation indicator system for P.E. teachers in
colleges and universities was preliminarily established, as shown in Table 2, based on

iJET — Vol. 16, No. 18, 2021 145



Paper—Quantitative Analysis on the Evaluation Indicators of Teaching Abilities of Physical Education...

the principles of scientificity, comprehensiveness and feasibility. The system consists
of 4 first-level indicators, 9 second-level ones and 29 third-level ones [13].

Table 2. Teaching ability evaluation indicator system for P.E. teachers in colleges and

universities (first round)

First-level indicator Sgco_nd-level Three-level indicators
indicators
Moral Quality Professional ethics Aj1x
. . An Academic ethics Aq,
Basic Quality Phvsical and
A ysical an Physical fitness Asx

mental qualities
A

Psychological quality Az

Teaching ability
A,

Instructional
design ability
Az

Determining teaching goals A1

Designing teaching content Ay,

Designing teaching methods A3
Designing lesson plans A4

Teaching imple-
mentation ability
Az

Organizing and managing the class Az
Language expression skills Az,
Demonstrating technical movements A3
Allocating teaching time Az

Teaching evalua-
tion ability
Az

Paying attention to process evaluation Azs;
Basing on effect evaluation A,
Accurately assessing students’ performance Agss

Sports coaching ability

As

Physical training
coaching ability
Az

Selecting the content of extracurricular sports activities As;
Making plans for extracurricular sports activities Agi,
Organizing the implementation of extracurricular sports
interaction Asys

Sports organization
coaching ability
Az

Organizing professional physical fitness and expand competi-
tion activities Asz

Drawing up plans for organizing competitions Az,

Drawing up competition rules Ay

Dealing with problems during and after the game Az

Scientific research and

innovation ability
Ay

Research ability
Au

Scientific research attitude Ag;
Research habits A4,

Research workload A3
Scientific research results Agi4

Creativity
Az

Teaching method innovation As
Innovation in teaching methods Az,
Teaching content innovation Az

3.2

Results of the first-round expert survey

In this paper, the Likert scale was used to assign scores to the expert questionnaire,
as shown in Table 3 [14]. If an expert recognizes an indicator, he will choose “very
important” and “relatively important”; otherwise, it will be deemed that he does not
recognize the indicator.
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Table 3. Likert scale

Indicator name|Very important|Relatively important|Average|Not so important|Very unimportant
Score 5 4 3 2 1

According to the sorting and analysis results of the first round expert question-
naires, the overall recognition rates of the four first-level evaluation indicators of the
physical education teaching abilities by experts were 100%, and the coefficient of
variation was 0 except for the sports coaching ability, of which the coefficient of
variation was 9.8% (<15%). Regarding second-level indicators, the overall recogni-
tion rates were all 100% except for the sports organization coaching ability (97.23%)
and the research ability (93.43%), and the coefficient of variation ranges between 0-
15%. This indicates that experts highly recognized the first-level and second-level
indicators, and thus the indicators are reasonable enough to be used for evaluation of
the teaching abilities of P.E. teachers and were included in the second-round expert
survey.

The first-round survey results of the three-level indicators showed that except for
the five indicators - “allocating teaching time” (Az2.4), “selecting the content of extra-
curricular sports activities” (Asi1), “drawing up plans for organizing competitions”
(Asz2), “draw up competition rules” (Aszs) and “research habits” (Au12), the overall
recognition rates of the other indicators by experts were above 90%, and the coeffi-
cients of variation were below 15%. Figure 1 shows the statistical results of the ex-
perts’ opinions about the five indicators, and Figure 2 shows the coefficients of varia-
tion of the five indicators.

According to the results of the first-round expert questionnaire survey and the ex-
perts’ opinions, three indicators with a lower recognition rate - “allocating teaching
time” (Aza), “selecting the content of extracurricular sports activities” (As1) and
“research habits” (A412) — were deleted, and the two indicators “drawing up plans for
organizing competitions” (Asz) and “drawing up competition rules” (Aszs) were
combined into one indicator “drawing up competition plans and rules” (Aszs). The
other indicators remain unchanged and were included in the second-round expert
survey.
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Fig. 1. Statistical results of the experts’ opinions about the five indicators
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Fig. 2. Coefficients of variation of the five indicators

3.3 Results of the second-round expert survey

After the teaching ability evaluation indicator system was modified based on the
results of the first-round survey, the second round was carried out. The statistical
results of the second round showed that the overall recognition rates of the three-level
indicators by experts were greater than 90%, and that the coefficient of variation all
less than 15%, indicating that the modified indicators can be used to fully evaluate the
teaching abilities of P.E. teachers and have been recognized by experts as meeting the
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needs of this research. Table 4 shows the teaching ability evaluation indicator system
for P.E. teachers in colleges and universities obtained after two rounds of expert sur-
veys. It consists of 4 first-level indicators, 9 second-level ones, and 25 third-level
ones.

Table 4. Teaching ability evaluation indicator system and weights for P.E. teachers in colleges
and universities

First level indicator Secondary indicators Three-level indicators
Moral Quality Professional ethics A11(0.623)

Basic Quality A1(0.6) Academic ethics A11,(0.377)

A (0.154) Physical and mental quali-  |Physical fitness Ay21(0.457)
tiesA12(0.4) Psychological quality As,(0.543)

Determining teaching goals Az1(0.198)

Instructional design ability ~ [Designing teaching content A1,(0.159)

A2(0.387) Designing teaching methods A13(0.476)
Designing lesson plans A;14(0.167)

Teaching implementation Organizing and managing the class Ay:(0.333)
ability Language expression skills Ay, (0.346)
A,(0.455) Demonstrating technical movementsAs; (0.321)

Paying attention to process evaluationAgs; (0.342)
Teaching evaluation ability  [Basing on effect evaluation Az, (0.190)
Ap3(0.158) Accurately assessing students’ performance Azss
(0.468)

Making plans for extracurricular sports activities Agi1
(0.353)
Organizing the implementation of extracurricular
. sports interaction Az, (0.647)
Sports coaching

ability Organizing professional physical fitness and expand

Teaching ability
Ax(0.477)

Physical training coaching
ability
As:(0.158)

As(0.205) Sports organization coaching cDompetltlon activities A|‘321 (0'2d88) lations A
ability rz;w up competition plans and regulations Asz,
Ax(0.158) (0.259) .
Dealing with problems during and after the game Az
(0.453)

Scientific research attitude A41; (0.263)

Research ability Research workload A4, (0.269)

Scientific research |z, (0.571)

and innovation Scientific research results A 413(0.468)
ability Creativit Teaching method innovation Ay (0.532)
A4(0.164) 4 Innovation in teaching methods A, (0.267)

As(0.429)

Teaching content innovation As; (0.201)

3.4  Determination of the weights of the evaluation indicator system

The weight coefficient of an indicator at a level is related to the importance of the
indicator. The greater the weight coefficient is, the more important it will be, and the
greater effect it will have on the evaluation result. Therefore, the weights of the eval-
uation indicators at all levels will have great impacts on the objectivity and accuracy
of the evaluation result [15]. A scientific method should be used to properly deter-
mine the weight coefficients of indicators at all levels based on actual conditions. In
this paper, the expert survey method was used to determine the weights of indicators
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[16]. Experts gave scores to the importance of each indicator according to the 5-level
Likert scoring method shown in Table 3. Then, the weight of an indicator was ob-
tained by dividing the score of the indicator by the total score of the indicators at the
same level. Table 5 shows the scores and weights of the first-level indicators. For
example, the total score of the two second-level indicators under the first-level indica-
tor “basic quality” was 326 points, and the total score of the first-level indicators
“basic quality”, “teaching ability”, “sports coaching ability” and “scientific research
and innovation ability” was 1961 points, so weight coefficient of “basic quality” was
326/1961=0.154. In the same way, the weights of the second-level and third-level

indicators were obtained, specifically shown in Table 4.

Table 5. Scores and weights of first-level indicators

Primary indicator name Totalir?(c;i)craetgfr each Total score | Weight coefficient
Basic quality Al 302 0.154
Teaching ability A2 935 1001 0.477
Sports coaching ability A3 402 0.205
Scientific research and innovation ability A4 322 0.164

3.5 Quantitative evaluation on the teaching abilities of P.E. teachers in
colleges and universities

In order to quantitatively evaluate the teaching abilities of P.E. teachers in colleges
and universities, the evaluation criteria were first quantified, as shown in Table 6.
Based on the scores, there were four ratings - excellent, good, fair and poor [17]. In
addition, the three-level indicators determined in the teaching ability evaluation indi-
cator system for P.E. teachers in colleges and universities were used as the main basis
for the evaluation on teachers’ abilities. In this way, the standard scale for evaluation
of P.E. teaching abilities in colleges and universities was developed. As shown in
Table 7, the evaluator only needs to tick the corresponding box of the teaching ability
indicator. Each indicator has a full score of 100. A teacher’s final evaluation score is
obtained after the indicator scores are converted using the assigned weight coeffi-
cients [18].

Table 6. Teaching ability ratings

Evaluation grade Excellent Good Fair Poor
Corresponding score 90-100 80-89 79-60 <60
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Table 7. Standard scale for teaching ability evaluation of P.E. teachers in colleges and

universities
Quantitative evaluation content . Rating i
Ciret lovel Weight - Evaluation
irlliisicaet\éer Three-level indicators coefficient Exi%'éem Ggg ¢ F7a0" ng | score
Professional ethics A1y 6.23
Basic quality | academic ethics Ay 3.77
(115. 4) Physical fitness Az 4.57
Psychological quality As,, 5.43
Determining teaching goals Ax1 1.98
Designing teaching content A, 1.59
Designing teaching methods Azs 4.76
The designing lesson plans Azis 1,67
Organizing and managing the class
3.33
. A
Teaching ability - -
, Language expression skillsAzz; 3.46
(47.7) Demonstrating technical movements
3.21
Az
Paying attention to process evalua-
. 3.42
tion Az
Basing on effect evaluation Azs, 1.90
Accurately assessing students’ 468
performance Agsz '
Making plans for extracurricular
O 3.53
sports activities Az
Organizing the implementation of
extracurricular sports interaction 6.47
Sports coaching Asz
ability Organizing professional physical
As fitness and expand competition 2.88
(20.5) activities Agy
Draw up competition plans and 259
regulations Az, '
Dealing with problems during and 453
after the game Az '
o Scientific research attitude Asy; 2.63
Scientific re- Research workload Ay, 2.69
search and —
innovation Scientific research results A 413 4.68
ability Teaching method innovation A 5.32
a“G 4) Innovation in teaching methods Az, 2.67
Teaching content innovation A3 2.01
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4 Application of the teaching ability evaluation indicators in
sports majors in colleges and universities

In order to verify the practicality of the standard scale for the teaching ability eval-
uation of P.E. teachers in colleges and universities, in this paper, a P.E. teacher of the
sports major in a college in Guizhou Province was taken as the subject. In the experi-
ment, 25 students randomly selected from the classes he teaches used this standard
scale to evaluate his teaching abilities. The evaluation results are shown in Figure 3.
The percentage of the excellent rating was 72%, and the average score of the teacher
given by his students was 92.3, which was excellent. At the same time, a total of 5
school leaders and experts were invited to evaluate the teacher’s teaching abilities.
After attending his teaching classes and doing interviews with him, they gave the
evaluation results of the teaching abilities of this teacher, as shown in Figure 4. It can
be seen that 3 persons found this teacher excellent, one found him good and the other
one found him fair. The average score given by school leaders and experts was 90.36,
falling within the excellent range, which was consistent with the evaluation result
given by the students. This indicates that the proposed standard scale for teaching
ability evaluation of P.E. teachers in colleges and universities is operable and practi-
cal and can evaluate the teaching abilities of teachers objectively and fairly. At the
same time, it can also help identify the deficiencies in teachers’ teaching abilities
based on the scores of different indicators, allowing the teachers to understand what
to improve in teaching.

80

] 72 ]
70 .

60 - -
90 -

40 i

Proportion%

30 i
»0. 20 ]
10- 8
o] )

Excellent Good Moderate

Fig. 3. Evaluation results given by students
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Fig. 4. Evaluation results given by school leaders and experts

5 Conclusions

Scientific and objective evaluation of teachers’ teaching abilities allows teachers to
correct their problems and make up for their deficiencies, which is very important to
improving teachers’ teaching quality. This paper studied the quantitative analysis on
the teaching ability evaluation indicators of P.E. teachers in colleges and universities,
and the specific conclusions are as follows:

1. With the aid of the Delphi method, through two rounds of expert questionnaire
surveys, a teaching ability evaluation indicator system for P.E. teachers in colleges
and universities was finally established, consisting of 4 first-level indicators, 9 sec-
ond-level ones and 25 third-level ones.

2. The weights of the indicators at all levels in the evaluation indicator system were
determined by the expert survey method, and the standard scale for teaching ability
evaluation was developed.

3. The proposed standard scale for teaching ability evaluation was used to evaluate
the teaching abilities of a P.E. teacher in a college in Guizhou Province. The evalu-
ation results given by the students and the teachers were both “excellent”, proving
the practicality of the evaluation standard scale.
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