
Paper—Evaluation Criteria for Quality Education of Physical Education Lessons Based on Logical … 

Evaluation Criteria for Quality Education of Physical 

Education Lessons Based on Logical Analysis 

https://doi.org/10.3991/ijet.v16i21.26867 

Guirong Ning 
Guizhou University of Commerce, Guiyang, China 

lion4859@163.com 

Abstract—To cultivate high-quality talents, it is important to develop a set of 

scientific and complete evaluation criteria for comprehensive quality. The effec-

tive evaluation could promote and guide teaching and learning and improve the 

overall quality of students. Considering the features of Physical Education (PE) 

lessons, this paper resorts to multiple methods, e.g., questionnaire survey, Del-

phi’s method, mathematical statistics, and logical analysis, to establish a system 

of evaluation criteria for the quality education of PE lessons, the proposed system 

includes 4 primary indices, 10 secondary indices, and 24 tertiary indices. The 

weight of each index was determined through analytic hierarchy process (AHP), 

making the criteria more scientific. Taking the PE major of a college for example, 

the proposed criteria were investigated empirically. The results show that experts, 

teachers, and students made consistent evaluations. Thus, the proposed system 

and evaluation criteria are feasible, and capable of evaluating the overall quality 

of students objectively and fairly. The research results provide a tool and idea for 

improving the quality education of PE lessons in China, and promoting the eval-

uation of students’ overall quality. 

Keywords—logical analysis, physical education (PE), quality education, evalu-

ation criteria 

1 Introduction 

Since the successful hosing of the Beijing Olympic Games in 2008, the sports indus-

try has developed vigorously in China, at the same time, the booming economy of China 

has posed urgent needs on high-quality talents, in such context, the Chinese society’s 

demand for high-quality sports talents is growing gradually. Colleges and universities 

are important bases for cultivating talents, however, in recent years, under the influence 

of the popularized higher education, the teaching quality of schools and the competen-

cies of graduates have been questioned by the society, graduates of the sports major are 

facing an increasing employment pressure, therefore, developing a set of scientific and 

complete evaluation criteria for the quality education of PE lessons, promoting teaching 

and learning through evaluation, and cultivating excellent sports talents with outstand-

ing professional ability and comprehensive quality are important works for college PE 

lessons.  
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Foreign studies prefer to carry out student evaluation starting from the learning effect 

of persons who receive the education [1]. British scholar Fisher is the first one to re-

search student evaluation, and he had proposed a set of student evaluation criteria in 

the early 19th century [2]. Afterwards, countries all over the world have carried out 

research on the theory of education evaluation and obtained fruitful results. Theories 

such as the theory of education standardization and the theory of the diversification of 

education evaluation have been proposed successively [3]. The earliest research on the 

evaluation of higher education appeared in the United States, educationalists repre-

sented by Taylor believe that the evaluation of students should assess their overall qual-

ity, and textbooks shouldn’t be the only evaluation criteria [4]. In China, scholars have 

achieved abundant results in terms of the research on the evaluation systems of college 

students’ comprehensive quality, including the significance and current state of college 

students’ comprehensive quality, as well as the research of relevant issues [5]. In terms 

of the understanding and improvement suggestions for such evaluation systems, Chi-

nese scholars have researched the indicators and criteria of the evaluation of college 

students’ comprehensive quality, the establishment of evaluation systems, and other 

aspects [6]. However, in terms of studies on the evaluation criteria for quality education 

of PE lessons, there’re not much research results, let alone the construction of systems 

for evaluating the quality education of PE lessons [7]. 

After carefully reviewing relevant literatures published by domestic and foreign 

scholars, this paper took the features and current state of PE lessons into consideration. 

Drawing on theories in the fields of logic study, pedagogy, and psychology, this study 

proposed a set of quality education evaluation criteria for PE lessons with 4 primary 

indices, 10 secondary indices, and 24 tertiary indices. The weight value of each index 

was determined in the paper, and the feasibility and effectiveness of the proposed cri-

terion system were verified through an empirical test. 

2 The evaluation criterion system 

2.1 Methodology 

Whether the evaluation criteria are selected reasonably or not will directly affect the 

effectiveness and orientation of the quality education of PE lessons [8]. This study re-

sorted to multiple methods such as questionnaire survey, Delphi’s method, mathemati-

cal statistics, and logical analysis to establish the evaluation criterion system. Our re-

search team invited 16 experts (professional teachers of sports major in colleges and 

experts engaged in related fields) to participate in two rounds of expert consultation 

questionnaire survey, 15 questionnaires were returned after each round of survey, after 

reliability and validity check, all returned questionnaires were verified to be valid and 

qualified [9]. 
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2.2 System establishment 

Based on the actual features of PE lessons and existing research results of world field 

scholars, at first, this paper established an initial evaluation criterion system for the 

target matter with 4 primary indices, 10 secondary indices, and 24 tertiary indices, as 

shown in Table 1 [10]. 

Table 1.  Evaluation criterion system for quality education of PE lessons (First-round) 

Primary index Secondary index Tertiary index 

Ideological and  

moral quality 
U1 

Political quality 

U11 

Law and politics class resultsU111 

Political attitudeU112 

Political performanceU113 

Moral QualityU12 

Style of study performanceU121 

Spirit of serviceU122 

Collective mindsetU123 

Physical and 

mental qualities 
U2 

Physical fitness 

U21 

Physical fitness test resultsU211 

Exercise fitness habits U212 

Mental quality 

U22 

Interpersonal harmonyU221 

Emotion regulationU222 

Objective self-evaluation U223 

Mental Health Scale for College StudentsU224 

Knowledge and  

skill level 
U3 

Knowledge level 

U31 

Professional knowledgeU311 

Public knowledgeU312 

Humanistic literacy U313 

Skill levels 

U32 

Specific skill levelU321 

Skill level of other projectsU322 

Ability 

U4 

Competence for clubs and social 

activities 
U41 

Association participationU411 

Social work and part-time workU412 

Quality of scientific research abil-

ityU42 

Subject competitionU421 

Academic papersU422 

Culture, arts, and sports ability 
U43 

cultural activityU431 

Sports competitionU432 

Employability 

U44 

Professional qualification certificateU441 

Non-professional qualification certificateU442 

Graduation internship U443 

Physical education abilityU444 

 

Screening results of first-round expert consultation questionnaire survey.  

5-point Likert scale was adopted in the survey and experts were asked to evaluate the 

degree of reasonableness of the initial evaluation criteria, the evaluation standards are 

given in Table 2 [11]. Then, two indicators, the arithmetic mean (Formula 1) and the 

coefficient of variation (Formula 2) were used to analyze the reasonableness of initial 
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evaluation criteria and the coordination of expert opinions. The more unified the opin-

ions of experts, the higher the importance of a criterion, then the larger the arithmetic 

mean and the smaller the coefficient of variation [12]. 

Table 2.  Evaluation standards for judging the reasonableness of evaluation criteria 

Degree of reasonableness Very unreasonable Unreasonable General Reasonable Very reasonable 

Points 1 2 3 4 5 

 1

1 k

k k

n

X C
k =

= 
 (1) 

 

k
k

k

S
V

X
=

 (2) 

where, k is the number of experts who retuned valid questionnaires, Czk is the score 

given by the z-th expert to the importance degree of index k, Sk is the standard deviation. 

After calculation, indices that satisfy 𝑋𝑘 > 3.8 and Vk<0.2 were included in the evalu-

ation criterion system [13]. 

Figure 1 gives the arithmetic mean and variation coefficient of primary indices, as 

can be seen from the figures, all 4 primary indices had an arithmetic mean greater than 

3.8 and a variation coefficient less than 0.2, indicating that the expert opinion coordi-

nation and index importance of the four indices were all at a high level, and they could 

enter the second-round expert evaluation.  

 

Fig. 1. Arithmetic mean and variation coefficient of primary indices 

Figure 2 shows the arithmetic mean and variation coefficient of secondary indices, 

as can be seen from the figure, all 10 secondary indices had an arithmetic mean greater 

than 3.8 and a variation coefficient less than 0.2, indicating that the expert opinion co-

ordination and index importance of the ten indices were both at a high level, and they 

could enter the second-round expert evaluation. 
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Fig. 2. Arithmetic mean and variation coefficient of secondary indices 

Figure 3 shows the arithmetic mean and variation coefficient of tertiary indices, in 

the figure, three tertiary indices U223, U313, and U443 had an arithmetic mean less than 

3.8 and a variation coefficient greater than 0.2, indicating that the expert opinion coor-

dination and index importance of the three indices were at a relatively low level, the 

rest indices met the requirements and could enter to the second-round expert evaluation. 

 

 

Fig. 3. Arithmetic mean and variation coefficient of tertiary indices 
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Screening results of second-round expert consultation questionnaire survey.  

According to the screening results of the first-round expert consultation questionnaire 

survey, three tertiary indices with an arithmetic mean less than 3.8 and a variation co-

efficient greater than 0.2 were deleted. 4 primary indicators, 10 secondary indicators 

and 24 tertiary indicators entered the second-round survey. Then, questionnaires of the 

two rounds were summarized and analyzed, experts basically held a satisfied attitude 

towards the modified indices, and all indices had an arithmetic mean greater than 3.8 

and a variation coefficient less than 0.2. Finally, a PE lesson quality-education evalua-

tion criterion system with 4 primary indicators, 10 secondary indicators and 24 tertiary 

indicators was established, as shown in Table 3. 

Table 3.  The proposed criterion system, indices, and weights 

Primary index 

(weight) 
Secondary index (weight) Tertiary index (weight) 

Ideological and 

moral quality 
U1(0.133) 

Political quality 

U11(0.325) 

Law and politics class resultsU111(0.123) 

Political attitudeU112(0.389) 

Political performanceU113(0.488) 

Moral Quality 
U12(0.675) 

Style of study performanceU121(0.253) 

Spirit of serviceU122(0.342) 

Collective mindsetU123(0.405) 

Physical and 

mental qualities 

U2(0.294) 

Physical fitness 

U21(0.5) 

Physical fitness test resultsU211(0.466) 

Exercise fitness habits U212(0.534) 

Mental quality 
U22(0.5) 

Interpersonal harmonyU221(0.325) 

Emotion regulationU222(0.311) 

Mental Health Scale for College Stu-

dentsU223(0.364) 

Knowledge and 

skill level 

U3(0.479) 

Knowledge level 

U31(0.496) 

Professional knowledgeU311(0.503) 

Public knowledgeU312(0.497) 

Skill levels 
U32(0.504) 

Specific skill levelU321(0.634) 

Skill level of other projectsU322(0.366) 

Ability 

U4(0.009) 

Competence for clubs and social activ-

ities 

U41 (0.173) 

Association participationU411(0.363) 

Social work and part-time workU412(0.637) 

Quality of scientific research ability 
U42(0.231) 

Subject competitionU421(0.643) 

Academic papersU422(0.357) 

Culture, arts and sports ability 

U43(0.452) 

cultural activityU431(0.489) 

Sports competitionU432(0.511) 

Employability 

U44(0.144) 

Professional qualification certifica-

teU441(0.375) 

Non-professional qualification certifica-

teU442(0.202) 

Physical education abilityU443(0.423) 
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3 Determination of evaluation standards 

3.1 Determination of index weight 

Method and process. AHP was employed to determine the weight values of indices, 

first, experts were issued with the index importance consultation questionnaire and 

asked to score the importance degree of each index using 1-9 points, wherein 1, 3, 5, 7, 

and 9 points stand for that, when comparing two indices, the former index is equally 

important, slightly more important, more important, much more important, and ex-

tremely more important than the latter index; and 2, 4, 6, and 8 points stand for that, 

when comparing two indices, the importance degree of the two indexes is between the 

two adjacent degrees [14]. 

Calculation of index weight. This paper took the primary indices in the proposed sys-

tem as examples to show the calculation process of the index weight values. Table 4 

lists the weight assignment and consistency check results of the 4 primary indices [5]. 

Table 4.  Weight assignment and consistency check results of 4 primary indices 

 
Ideological and 

moral quality U1 

Physical and 

mental qualities U2 

Knowledge and 

skill level U3 

Ability 

U4 

Weights 

wi 

Ideological and 

moral quality U1 
1 1/3 1/4 2 0.133 

Physical and 
mental qualities U2 

3 1 1/2 3 0.294 

Knowledge and skill level 

U3 
4 2 1 4 0.479 

Ability U4 1/2 1/3  1 0.009 

 

Consistency check: n=4, λmax=4.082, CI=0.027, RI=0.9, CR=CI/RI=0.03<0.1, 

where, 1
max

1

1

n

ij ij
n

j

ji

a w

n w

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=

 
 
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CI
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 −
=

−

CI
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= . 

In the same way, the weight values of secondary and tertiary indices could be calcu-

lated. Table 3 gives the determined indices and their weight values. 

3.2 Determination of evaluation standards 

Evaluation standards. This paper selected 5 grades: excellent (90-100), good (80-89), 

average (70-79), pass (60-69), and fail (<60) as the evaluation standards for judging the 

quality education of PE lessons. The standard value took 95, 85, 75, and 65 points, 

respectively [15]. 

Evaluation process. Subjects in the evaluation included two parts: teachers and stu-

dents. Since counsellor teachers and course teachers usually have more chances to con-
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tact with students, the teacher subjects in this study were mainly composed of counsel-

lor teachers and course teachers [16]. The student subjects in this study were student 

representatives democratically elected by class students. All teacher and student sub-

jects gave evaluations according to the given evaluation table for quality education of 

PE lessons, and they were asked to put the scores under the corresponding evaluation 

results, as shown in Table 5. After that, the numbers of student or teacher subjects who 

chose the corresponding grades of each index were counted, then the specific score of 

a student for a certain evaluation index could be obtained, after that, according to the 

weight coefficients, the final quality score of each student being evaluated could be 

obtained [17]. For example, Ideal and moral quality score=Political quality 

score×32.5%+Moral quality score×67.5%. 

Table 5.  Evaluation form for quality education of PE lessons 

Primary index 

(weight) 

Secondary index 

(weight) 

Tertiary in-

dex (weight) 

Evaluation grade 

Excellent  Good Average Pass Fail 

Ideological and 
moral quality 

U1(0.133) 

Political quality 
U11(0.325) 

U111(0.123)      

U112(0.389)      

U113(0.488)      

Moral Quality 

U12(0.675) 

U121(0.253)      

U122(0.342)      

U123(0.405)      

Physical and 

mental qualities 

U2(0.294) 

physical fitness 
U21(0.5) 

U211(0.466)      

U212(0.534)      

Mental quality 

U22(0.5) 

U221(0.325)      

U222(0.311)      

U223(0.364)      

Knowledge and 

skill level 
U3(0.479) 

knowledge level 

U31(0.496) 

U311(0.503)      

U312(0.497)      

Skill levels 
U32(0.504) 

U321(0.634)      

U322(0.366)      

Ability 

U4(0.009) 

Competence for 

clubs and social 

activities 
U41 (0.173) 

U411(0.363)      

U412(0.637)      

Quality of scien-

tific research 

ability 
U42(0.231) 

U421(0.643)      

U422(0.357)      

Culture, arts, and 

sports ability 

U43(0.452) 

U431(0.489)      

U432(0.511)      

Employability 
U44(0.144) 

U441(0.375)      

U442(0.202)      

U443(0.423)      
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4 Empirical test 

A PE major student A from a college was taken as the evaluation object, and 12 

students and 10 teachers were elected from A’s class to evaluate A’s comprehensive 

quality. The student and teacher evaluators were asked to fill in the evaluation form 

shown in Table 4, and then the scores of the comprehensive quality of evaluation object 

student A given by student evaluators and teacher evaluators were calculated respec-

tively. With the primary index “Ideological and moral quality” as an example, this pa-

per brief analyzed the evaluation process of student evaluators. Table 6 is a statistic of 

the scores of student A under each tertiary index. According to the data, the number of 

student evaluators who think student A’s performance in the law and politics course is 

excellent, good, average, pass, and fail were respectively 6, 3, 1, 1, and 0. 

Table 6.  Statistics of student A’s performance in ideological and moral quality 

Primary index 

(weight) 

Secondary index 

(weight) 

Tertiary index 

(weight) 

Evaluation grade（Standard value） 

Score Excellent 

95  

Good 

85 

Average 

75 

Pass 

65 

Fail 

55 

Ideological and 

moral quality 
U1(0.133) 

Political quality 

U11(0.325) 

U111(0.123) 6 3 1 1 0 85 

U112(0.389) 7 2 3 0 0 88.33 

U113(0.488) 8 2 1 1 0 89.17 

Moral Quality 
U12(0.675) 

U121(0.253) 7 3 1 0 1 87.5 

U122(0.342) 6 5 1 0 0 89.17 

U123(0.405) 5 4 2 1 0 85.83 

 

Then, student A’s score in the law and politics course was [18]: 

111( ) 6 /12 95 3/12 85 1/12 75 1/12 65 0 /12 55 85
U
S =  +  +  +  +  =

  

In the same way, the scores of other tertiary indices could also be obtained. After 

that, according to the weight values of tertiary indices, the score of the secondary index 

could be obtained, for example, the score of students A’ political quality was [19]: 

 

11 111 112 113( ) ( ) 111 ( ) 112 ( ) 113  

     85 12.3% 88.33 0.389 89.17 0.488

     88.33

U U U U
S S w S w S w=  +  + 

=  +  + 

=
  

Similarly, we can get S(U12)=87.39, then the final score of the primary index “Ideo-

logical and moral quality” was: 

 

1 11 12( ) ( 1 ) 1) 2(1

88.33 0.325 87.39 0.675

88.90

U U U
S S Sw w + 

= + 

=

=


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Judging from the definition of each evaluation grade, the score of student A in terms 

of ideological and moral quality given by student evaluators was 88.97 points, which 

was between 80 points and 89 points, indicating that student A's performance in terms 

of ideological and moral quality was good. 

Using the same method, we can get S(U2)=88.68, S(U3)=87.03, and S(U4)=91.15. Then, 

student A’s comprehensive quality score was:  

1 2 3 4
1 2( ) ( ) ( 3 ) 4) (

88.90 0.133` 88.68 0.294 87.03 0.479 91.15 0.009

80.30

U U U U
wS S S Sw Sw w +  +  + 

=  +  +  + 

=

=

  

The student evaluation result was 80.30 points, between 80-89 points, indicating that 

student evaluators think that student A’s comprehensive quality was good.  

Table 7 is a statistic of student A’s comprehensive quality result given by teacher 

evaluators. 

Table 7.  Student A’s comprehensive quality result given by teacher evaluators 

Comprehensive quality score Primary index (weight) Score 

81.03 

Ideological and moral quality 
U1(0.133) 

89.12 

Physical and mental qualities 

U2 (0.294) 
88.73 

Knowledge and skill level 

U3(0.479) 
88.27 

Ability 

U4(0.009) 
90.43 

 

Figure 4 compares the evaluation results of the comprehensive quality of student A 

given by student and teacher evaluators. According to the figure, there’s little difference 

between the evaluation results of each index given by student evaluators and teacher 

evaluators, and there’s not much difference in the final evaluation results of student A’ 

comprehensive quality, indicating that the proposed system designed in this paper is 

feasible and effective.  
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Fig. 4. Comparison of evaluation results of the comprehensive quality of student A given by 

student and teacher evaluators 

5 Conclusions 

How to cultivate high-quality PE major talents who can meet the requirements of 

social development is a key issue for higher educational schools and a key topic for the 

research of quality education. This paper researched the evaluation criteria of the qual-

ity education of PE lessons based on logical analysis and obtained following conclu-

sions:  

1. With the help of questionnaire survey, Delphi’s method, mathematical statistics, and 

logical analysis, this paper established an evaluation criterion system with 4 primary 

indices, 10 secondary indices, and 24 tertiary indices for the said matter.  

2. This paper used AHP to determine the weight of each index, then it designed a form 

for evaluating the quality education of PE lessons, and introduced the specific pro-

cess of the evaluation.  

3. This paper conducted an empirical test on the proposed system and proved its feasi-

bility and effectiveness. The designed system can be used for the quantitative eval-

uation of students' comprehensive quality and the analysis of the quality of a specific 

index of a student, and it could facilitate teachers and students to make targeted im-

provements. 
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