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Abstract—The traditional classroom teaching of physical education (PE)
tends to be boring, stereotyped, and rigid; the teachers and students cannot
choose between various teaching methods. Therefore, it is difficult to cultivate
the creative thinking of students under the traditional model. To adapt to the
needs of scientific development and modern society, it is important to explore a
new PE model in combination with the knowledge in modern pedagogy,
psychology, and kinesiology. This paper integrates the cultivation of spatial and
reasoned thinking in PE. Specifically, the authors carried out questionnaire and
field surveys on the understanding of students, teachers, and parents of PE in
the primary schools of a region in China, and statistically analyzed their
recognition of the PE teaching model improved in this research. The results
show that: most students could adapt to the improved PE teaching model, and
improve their thinking ability under that model; 89% of teachers and 72% of
parents held a positive view of the improved PE teaching model. The research
lays a theoretical basis for the improvement of traditional PE teaching model,
and promotion of the diverse development of PE teaching.

Keywords—physical education (PE), spatial thinking, reasoned thinking,
collaborative teaching

1 Introduction

The physical and mental health are the foundation for the development of students
at different stages, and the important condition for the future development of the na-
tion. As social productivity is increasing, people have gradually realized that PE is not
just a concept that one should have during a certain period in one’s life time, but a
process that should be emphasized and strengthened throughout one’s life [1-4].
School PE is an important content for the comprehensive development of pupils,
middle and high school students, and college students; and it exerts an important role
in the formation and improvement of their thinking ability, morality, aesthetics, intel-
ligence, and physique [5-7]. PE not only needs to meet the needs of social develop-
ment, but also should keep pace with the times and continuously optimize and reform
according to the physical and mental health concepts of modern people [8-10]. There-
fore, in the modern society with high survival stress, how to adopting a healthy life-
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style and cultivating lifelong exercise habits and minds will become important topics
in school PE.

Nowadays, modern PE is no longer limited to traditional sports programs and
physical exercises. Studies suggest that PE is also closely related to one’s thinking
ability and intelligence [11-14]. After the discovery, aiming at the improvement of
intelligence and thinking ability, a few new concepts have been introduced in PE
reform such as exploring new PE methods, constantly optimizing PE models, and
strengthening students’ physical fitness and various abilities [15-18]. The reform of
the PE models needs to take into account the demands of both individuals and the
society, and the focus should be shifted from the training of sports skills and physical
exercises to the people-oriented modern education ideas, besides physical exercises,
the focus of PE should also be laid on the internal transformation of people in hu-
manity, consciousness, and thinking ability, etc. [19-22]. In addition, the spatial and
reasoned thinking ability of students have a non-negligible influence on their intelli-
gence and future development, therefore, incorporating them into PE and exploring a
new PE model are extremely important research topics.

Based on these considerations, this paper takes realizing diversified PE methods
and cultivating students’ learning and exploring abilities as the education objectives,
and studies the comprehensively application of spatial and reasoned thinking ability in
PE from the perspectives of PE theories, teaching advantages, and teaching strategies.

2 Methodology and feasibility analysis

2.1  Methodology

In this study, literature review and questionnaire survey were conducted to explore
the application of spatial and reasoned thinking ability in PE. At first, relevant docu-
ments were sorted out, papers and survey data were drawn from online information
retrieval database, and materials related to student education, PE, student think pattern
and reasoning ability were collected; then, combining with research results of psy-
chology, pedagogy, and individual development theory, the collected data were inte-
grated and counted.

The research target is the current status of PE in the primary schools of eastern re-
gion in China. Questionnaire surveys and interviews were conducted to investigate
the understanding of three groups of subjects (students, teachers, and parents) of PE.
For student respondents, 240 questionnaires were distributed, 240 were returned,
among which 120 were valid questionnaires; for teacher respondents, 100 question-
naires were distributed and 100 valid questionnaires were returned; for parent re-
spondents, 240 questionnaires were distributed and 240 valid questionnaires were
returned. The effective rate of student questionnaires was 50% and the effective rates
of teacher and parent questionnaires were 100%. After the survey, the collected ques-
tionnaires and interview results were counted by mathematical statistical methods and
the effective data were processed and analyzed.
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2.2 Evaluation of the feasibility of the questionnaires

Regarding the feasibility of the questionnaires, namely the degree of consistency
between the research topic and the survey questions, 12 PE experts were consulted.
Logical analysis method was employed to prove that the questionnaires were logical
and valid. Experts were asked to score the design and content of the questionnaires;
the lowest score is 0 and the highest score is 10. An evaluation score of less than 6
indicates that the questionnaire is considered infeasible; a score between 6 and 8 indi-
cates that the questionnaire is basically feasible, and a score higher than or equal to 8
indicates that the questionnaire is feasible. The evaluation results are listed in Table 1.

Table 1. Feasibility evaluation of questionnaires

Logicality Content integrity Structural design
Infeasible 0 0 0
Basically feasible 2 4 1
Feasible 13 11 14

3 Research results and analysis

3.1 Basic facts of teachers

The teachers’ education level is one of the criteria for evaluating their cultural
knowledge, professional knowledge, and basic theoretical knowledge. The education
level of teacher respondents was counted and the results are shown in Table 2. Among
the 50 primary school teachers, 8 of them has an education level of junior college or
below, accounting for 16% of the teacher respondents; 24 of them has an education
level of bachelor’s degree, and 13 has an education level of master’s degree, respec-
tively accounting for 48% and 26%; 5 respondent teachers are doctors, accounting for
10% of the teacher respondents, as shown in Figure 1, 84% of the elementary school
teachers in this region have a bachelor's degree or above, the proportion of teachers
with high education level is relatively large.

Table 2. Statistics of education level of teacher respondents

Education level Number Proportion
Junior college or below 16 16
Bachelor 48 48
Master 26 26
Doctor 10 10
Total 100 100

In the survey, whether the teachers are graduates of normal colleges was investi-
gated as well, and the results show that 76% of them are graduates of normal colleges,
while 24% are not. Normal college graduates have received more targeted and sys-

106 http://www.i-jet.org



Paper—Comprehensive Application of Spatial and Reasoned Thinking in Physical Education

tematic training in professional skills and courses than those who are not graduated
from normal colleges; however, trainings and work instructions in the primary
schools can also improve these teachers’ professional teaching ability. Overall, the
education level and comprehensive quality of primary school teachers in this region
are relatively good, which has a positive influence on students’ basic knowledge lec-
turing, ideological education, and physical education.

I Junior college or below

[ Bachelor
B Master
[ ]Doctor

26%

48%
10%
16%
Fig. 1. Distribution of education level of teachers
Table 3. Profession of teachers
Education background Number Percentage
Normal college 76 76
Other profession 24 24
Total 100 100

3.2 Attitudes of teachers, parents, and students towards PE

Survey results show that 61% of parents think that PE is very important, and 72%
of teachers have the same attitude. This result indicates that both school teachers and
parents are aware of the importance of PE to the personal development of students'
physical and mental health. However, 19% of parents and 11% of teachers believe
that PE only has an average influence on students’ personal development; and 8% of
parents and 8% of teachers think it is not important at all. Based on these findings we
can see that most parents and teachers have a positive attitude towards PE (Figure 2).

The statistics of students’ attitude towards PE is given in Figure 3. 52% of students
believe that PE reform is necessary, fun games and activities for cultivating students’
spatial and reasoned thinking ability should be added to PE lessons; 31% of students
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expressed that current PE can basically meet their interest and needs; 19% of students

didn’t express their attitude clearly, and they didn’t comment on the teaching content
of PE.
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Fig. 2. Attitude of parents and teachers towards PE

B Teaching reform is needed
[ | Existing activities can meet basic needs
I The attitude is not clear

34.17%

14.17%

51.67%

Fig. 3. Students' attitude towards PE

3.3  Teaching content and goals of PE

Traditional PE lessons generally adopt moderate intensity exercises that can
strengthen students’ body and improve their physical fitness and resistance. The inte-
gration of spatial and reasoned thinking ability in sports can ensure students have a
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good mood and develop their abilities in a balanced way. In primary school PE les-
sons, common teaching content includes gymnastics, track and field, ball games and
other sports, etc. The survey results show that, gymnastics accounted for 31%, track
and field sports accounted for 28%, ball games accounted for 29%, and other sports
accounted for 22% (Figure 4).

In the teaching content of PE lessons in elementary schools, the proportions of
each sports type are not that different. The formation changes and free-standing exer-
cises in gymnastics are suitable for most students, the amount of these exercises is
relatively small, they generally do not have much demand for venue and equipment,
and are quite easy to teach. Track and field and ball sports include basic movements
such as walking, running, and jumping. However, only carrying out these sports pro-
grams would make the teaching content of PE lessons dull and not as varied, and this
requires the teachers to optimize and innovate the PE lessons of students.

B Artistic gymnastics
[ Athletics
B Ball game

26.36% [ ]Others

25.45% 20%

28.18%

Fig. 4. Teaching content of PE lessons

To cultivate students' spatial and reasoned thinking ability, some fun games could
be introduced into the PE lessons to carry out the problem-based sports learning. The
teaching goals of PE include imparting sports knowledge, improving physical fitness,
cultivating students’ interest in sports, enhancing students’ social adaptability, pro-
moting mental health, and conducting ideological and moral education. According to
the survey results of teachers’ understanding of the teaching goals of PE shown in
Figure 5, 92% of teachers believe that the primary goal is to improve physical fitness;
87% of teachers believe its aim is to cultivate students’ interest in sports; and 75% of
them think it is to learn sports knowledge. According to the survey results, teachers
generally believe that the impact of PE is the greatest on students’ physical develop-
ment; followed by that on the development of their social adaptability and intelli-
gence, and the impact on their emotions and thinking ability came the last.
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Fig. 5. Goals of physical education

3.4  Application of spatial and reasoned thinking ability in PE

In PE lessons, it’s necessary to pay attention to the student's subject consciousness
and establish PE teaching goals that can promote the comprehensive development of
students. To integrate the training of spatial and reasoned thinking ability into PE, the
first thing to do is to trigger students’ interest in participating in sports and learning
sports-related knowledge; moreover, theories of psychology and pedagogy could be
combined to cultivate students’ ability in discovering and solving problems, and help
them build confidence to use the knowledge they learnt and the existing resources to
cope with various problems, in this way, students’ comprehensive thinking ability,
reasoned thinking ability, and critical thinking ability could be enhanced. The second
thing to do is to cultivate students' awareness and ability in autonomous learning;
during PE lessons, after the instruction of teachers, students can adjust and strengthen
themselves, and analyze and solve the problems. At the same time, it’s also necessary
to exercise and strengthen students’ teamwork ability, instruct them to explore prob-
lems through collaboration, encourage them to communicate with each other about
the solutions, and constantly get new skills from thinking and discussion.

During PE lessons, teachers need to well play the roles as instructors and regulators
to ensure the smooth implementation of teaching activities. In view of students’
individual ability in learning, recognition, and development, the reformed PE should
follow the principles of universally applicable, open, inspiring, creative, and
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autonomous, etc. The teaching plan should be flexible and can be appropriately
adjusted for different situations.

Elementary and middle school students generally have more curiosities to explore
problems, integrating the cultivation of spatial and reasoned thinking ability into PE
can further achieve the purpose of improving their physical fitness and promoting
their comprehensive development. The newly proposed PE model that integrated
thinking ability has the following aspects, as shown in Figure 6, (a) The creation of
problem scenario and exercise conditions, which offers students with an environment
for problem-solving so that they could apply the knowledge they leant to analyze
problems; (b) The combination pedagogy and psychology, with improving students’
spatial and reasoned thinking ability as one of the goals, the thinking ability exercise
methods are combined with sports programs to create conditions for the intelligence
sports; (c) Summarization, after PE lessons, summarize problems and new discoveries
found during students’ learning process or teachers’ teaching process and form sys-
tematic theoretical knowledge; (d) Reflection after teaching.

Th tion of I —
€ creation o T

problem situation he combination of

and movement pedagogy and
condition psychology

Summary and .
teaching reflection Autonomous learning,
problem solving

0

Fig. 6. The proposed new PE model

3.5  Application of the proposed new PE model

For the application effect of the newly proposed PE model that integrated the spa-
tial and reasoned thinking ability, an evaluation was given following the flow chart
shown in Figure 7. Moreover, combining with the survey results, we can figure out
the recognition of students, teachers, and parents of the proposed PE model.
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Fig. 7. Evaluation flow of the new PE model

Statistics of students’ attitude towards the new PE model is shown in Figure 8.
68% of students like the reformed PE model very much, and they think it has obvi-
ously improved their spatial and reasoned thinking ability; 21% of students think the
new model has improved their spatial and reasoned thinking ability to a certain extent;
and 11% of them think the new model doesn’t have much influence on the improve-
ment of their spatial and reasoned thinking ability.

B Extremely effective

[ | Effective

Bl The effect is not significant

11%
68%

Fig. 8. Students' attitude towards to the new PE model
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Statistics of teachers’ and parents’ attitude towards the new PE model are shown in
Figures 9 and 10. Among the teacher respondents, 74% of them believe that
integrating the cultivation of spatial and reasoned thinking ability into PE can greatly
improve students’ physical fitness, intelligence, and thinking ability, which is
conductive to their comprehensive development. 15% of them believe that PE reform
is conducive to the improvement of students' comprehensive quality; 8% of them
think PE doesn’t have much influence on students’ thinking ability, and 3% of them
think that paying too much attention on PE has an adverse effect on students' learning
of other basic knowledge. These results show that, the traditional ideas of some
teachers need to be changed, and the schools should make efforts to update teachers’
cognition and acceptance of modern education models.

I Greatly promote the all-round development of students

[ Promote the all-round development of students

I No obvious difference with the traditional physical education
|| Adverse effect

15%

8%
3%

74%

Fig. 9. Teachers’ attitude towards to the new PE model

Among the parent respondents, 51% of them believe that integrating the cultivation
of spatial and reasoned thinking ability into PE can greatly improve students’ physical
fitness, intelligence, and thinking ability; 21% of them hold a positive view and think
that PE reform is conducive to the improvement of students' comprehensive quality;
23% of them think PE doesn’t have much influence on students’ thinking ability, and
5% of them believe the traditional PE lessons are enough for improving students’
physical quality and PE reform would have a negative impact.

These results reveal that the cognition of some teachers and parents is quite
traditional, and they fail to understand the influence of PE on the cultivation of
students’ comprehensive quality in the context of the fast-developing modern society,
and schools need to make efforts to improve parents’ cognition and acceptance of
modern education models.
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Il Greatly promote the all-round development of students

[ Promote the all-round development of students

Il No obvious difference with the traditional physical education
[ | Adverse effect

21%

23%

5%

51%

Fig. 10. Parents’ attitude towards to the new PE model

Conclusions

Based on the theories of psychology, pedagogy, and kinesiology, this study took

into account the social development trends and social requirements and proposed to
apply spatial and reasoned thinking into PE. Through questionnaire survey, the cur-
rent status of PE in primary schools and the situations after the new PE model had
been applied were investigated, after carefully studied the survey results, the follow-
ing conclusions were drawn:

1.

5

The optimized PE model can trigger students’ subjective initiative, cultivate their
reasoned thinking ability and critical thinking ability, enhance their collaboration
ability, so that they could adjust and regulate themselves, and discover and solve
the problems.

. 68% of students like the reformed PE model very much and think it has obviously

improved their spatial and reasoned thinking ability; 21% of them think the new
model has improved their spatial and reasoned thinking ability to a certain extent;
and the rest of them think it doesn’t have much influence on their thinking ability.

. More than 70% of parents and teachers hold a positive attitude towards the new PE

model, they think integrating the spatial and reasoned thinking exercises into PE is
conducive to the long-term personal development of students.
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