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Abstract—With poor integrity and unclear goals, the curriculum planning
for physical education (PE) in colleges cannot effectively promote the
innovation ability of students. To solve the problem, this paper attempts to
clearly evaluate the effect of curriculum planning for college PE on the
innovation ability of PE majors. Based on the defects of the current curriculum
planning, the authors put forward several strategies and suggestions to enhance
the promoting effect of college PE curriculum planning on innovation ability.
Following the fuzzy theory, an index system and a fuzzy evaluation model were
put forward to quantify the effect of college PE curriculum planning on
innovation ability. The research results have great theoretical and practical
significance.
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1 Introduction

PE is an important part of higher education. It plays a very important role in en-
hancing the physical quality of college students and improving their comprehensive
ability. With the implementation of quality education in modern society, more and
more colleges have begun to focus on cultivating college students' sports quality [1-
3]. As the main component of the comprehensive ability for contemporary college
students, innovation ability plays an indispensable role in improving their comprehen-
sive quality. It is not only the main promoter of deepening the knowledge system of
college students, but also an important catalyst to improve their ability in other as-
pects [4-6]. And the curriculum planning has a direct effect on training college stu-
dents' innovation ability. Its appropriateness determines the training quality of college
students' innovation ability. Especially the current society's urgent demands for senior
PE professionals cause more and more researchers to carry out multi-perspective
research and analysis on this. Forey and Cheung, [7] discussed the advantages of
explicit language teaching in PE classrooms to PE learning. Egan et al. [8] analyzed
the problem of setting up comprehensive sports activities in schools based on health-
optimized sports. Zeng and Li, [9] took a university as an example and analyzed the
innovation and practice of its PE curriculum construction with science and technology
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characteristics. Zhang [10] explored the college PE curriculum reform from the per-
spective of competency-based education. Cong and Wang [11] analyzed how to re-
form the PE curriculum under the talent training system of applied universities. Wang
and Zhu, [12] studied the basketball teaching model under the new sports curriculum
reform in colleges by using a college as an application case. Parson et al. [13] ana-
lyzed the way of using competency-based curriculum design and then established a
health professional education certificate program to meet the needs of faculty and
managers etc.

However, due to different research perspectives, researchers' analysis for the col-
lege PE curriculum planning oriented to innovative ability is often not systematic and
complete. There are also some limitations in its implementation. Based on the results
of the previous research, this paper further analyzes the key content of the college PE
curriculum planning for the cultivation of innovation ability, and then constructs a
corresponding fuzzy quantitative analysis model based on the fuzzy theory [14-15].
This consists of five parts. The first part gives an overview and analysis of current
issues about college PE curriculum planning; the second part analyzes the promotion
effect of college PE curriculum planning on the cultivation of innovation ability; the
third part proposes some strategies and suggestions for college PE curriculum plan-
ning with the goal of cultivating innovative ability; the fourth part quantitatively ana-
lyzes the training effect of the PE major students’ innovation ability in colleges based
on professional curriculum planning, and establishes an index system and a fuzzy
evaluation model; the fifth part draws the conclusion.

2 Analysis for the Promotion Effect of College PE Curriculum
Planning on the Cultivation of Innovation Ability

2.1  Performance of PE major students’ innovation ability in colleges

Innovation ability plays a very important role in cultivating the comprehensive
ability of senior PE professionals in colleges. The author believes that the innovation
ability of PE major students in colleges is not only a direct manifestation of innova-
tive consciousness, but also a structure system of comprehensive ability, which has a
direct or indirect relationship with the cultivation of their other abilities. Aimed at
cultivating the comprehensive quality of PE major students, their innovation ability
should be reflected in the following aspects: (1) Sports innovation consciousness;
innovation consciousness is the source of motivation for innovation results; college
PE majors without innovation consciousness will not be able to effectively capture the
soul of sports professional innovation, nor can they conduct in-depth professional
development. (2) Absorptive capacity of sports professional knowledge; the prerequi-
site for innovation of PE major students is certain professional knowledge reserve,
and the absorptive capacity of professional knowledge is positively correlated with
the knowledge reserve. (3) Transformation ability of sports professional knowledge;
only through effective transformation and expansion of sports professional knowledge
can innovative value be generated. (4) Good athletic ability and physical function,
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focus must be placed on cultivating the basic elements of sports performance, the
essentials of movement, the coordination of movements, the flexibility of movements,
the rhythm sensation of movements, the spaciousness of movements, and so on,
providing physical guarantee for development and training of PE innovation ability in
colleges. (5) The training of sports professional skills, that is, attention must be paid
to the continuity, systematicness, sensitivity, comprehension, operability, and change-
ability of professional skills, which is the lubricant for PE major innovation. The PE
major innovation is not an individual activity, but a group cooperation project. There-
fore, the professional innovation ability of college PE major students should be culti-
vated to ensure that each team member has good teamwork and communication skills,
self-awareness and adaptability. In addition, the PE in colleges is developed to culti-
vate useful senior PE professionals for the society, which can meet the development
needs of the society, and have certain benefits or contribute to improving the compre-
hensive sports quality of social groups. For this, the innovation ability of PE students
in colleges also reflects their employment competitiveness and social service ability.

2.2 Promoting effect of PE curriculum on the cultivation of innovation ability

PE curriculum in colleges generally includes professional knowledge in different
learning levels and directions. They are often a high concentration and extraction of
sports professional knowledge, providing a wealth of professional knowledge reserves
and quality development for senior PE professionals. Therefore, from this perspective,
the curriculum planning of PE major is the development outline for training PE pro-
fessionals in colleges. It is the key link for cultivating PE professional talents and also
the essence of their innovation ability. Through inductive analysis, the author believes
that the promotion effect of the PE curriculum on innovation ability of the PE major
students is reflected in the following aspects: First, promote innovative consciousness
and cultivate scientific attitude; the senior PE professionals trained in colleges must
have a correct scientific attitude and a keen sense of innovation, which is a necessary
condition for the sustainable development of senior PE professionals. Therefore, the
planning of PE curriculum in colleges must also be carried out. (2) Improve physical
fitness, which is the most basic purpose of developing PE curriculum in colleges; the
PE curriculum planning in colleges must also take physical training and enhancement
of college students as the basic starting point. (3) Enhance professional knowledge
and professional skills; in addition to improving the physical fitness of college student
groups, another focus of the PE curriculum planning in colleges is on cultivating PE
professional and fostering a comprehensive business for society. In the training pro-
cess of senior PE professionals, it’s important to improve the professional knowledge
and professional skills of college PE major students. (4) Improve employment com-
petitiveness; there are often some sports competitions or scientific practice activities
in the course setting or planning of PE majors, which can improve their professional
and technical capabilities. This shall provide great help in the subsequent employment
or entrepreneurship process. (4) Promote social adaptability; the PE curriculum set-
ting or planning generally includes two parts, namely the theoretical curriculum and
the practical curriculum; the former focuses on the transfer of theoretical knowledge
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for the PE major, while the latter needs to be integrated with the theoretical
knowledge, and consolidate, deepen and expand professional knowledge in practical
courses; the practical curriculum emphasizes on the teaching of sports action and
sports skills operation in different situations or environments, which is more condu-
cive to cultivating the adaptability of PE students in these training environments or
conditions. (5) Improve team collaboration ability; PE professional skills and move-
ments cannot be completed by one single student, but often require good communica-
tion and collaboration between team members. In this process, it will be very benefi-
cial to the cultivation of team collaboration ability for college PE majors.

2.3 Current defects and problems

Base on survey research on the current status of the PE teaching and scientific re-
search in colleges, and also the statistical and inductive analysis of relevant survey
information and research results, it’s found that there are still many problems and
defects in the development and implementation of PE curriculum in college. They are
mainly reflected in the following aspects:

The basic teaching conditions of PE curriculums are weak: The human, materi-
al and financial resources of colleges are often weak in the construction of PE major.
Not only can they be able to form a team of PE faculty with a high degree of profes-
sional literacy and strong business abilities, but also the software and hardware facili-
ties in terms of basic physical education and scientific research are often not complete
enough, which has greatly affected the development of the teaching and scientific
research for PE major in colleges.

The training objectives of the PE curriculum are not clear, and the manage-
ment doesn’t pay enough attention: Unlike science and engineering majors, the PE
major cannot bring about considerable scientific research funds or social benefits to
the colleges. This has led to the insufficient attention of the college management to
the PE teaching and scientific research. Thus, a relatively complete and standardized
system cannot be formed, failing to provide a strong policy guarantee for the teaching
and scientific research of PE major. Also, the training goal is often not clear. It is
unclear to implement exam-oriented education or quality education, and to train pro-
fessionals or generalists.

PE curriculums cannot arouse the learning interest of PE major students in
colleges: There are multiple reasons for the low learning interest of PE major stu-
dents, but the main reasons can be summarized: One is that the teaching of PE curric-
ulum or professional knowledge cannot resonate with the students, and the teaching
effect and teaching atmosphere are poor; the second is that in the learning process, the
PE major students are not sufficiently motivated to learning, and have no clear pro-
spect for the subsequent development and application of the professional courses or
professional knowledge learned, lacking the necessary understanding of the social
needs for the PE development. The above two reasons are generally reflected in the
following aspects: First, the teaching content of PE major is disjointed from the needs
of students, and the setting or planning of PE curriculum cannot fully consider the
interests of PE major students, as well as the physical fitness needs, academic needs,
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and employment needs. Second, the teaching methods of PE curriculum are outdated
and cannot keep up with the development of the times. There is still a large shortage
of modern technology in usage and integration with the PE teaching. Third, there is a
disconnection between the theoretical teaching and practical teaching of the PE cur-
riculum. Although the theoretical curriculum and the practical curriculum are divided
in the PE curriculum, they are often independent in the specific teaching process, and
the content is not well connected and integrated.

The PE curriculum is not systematic: The current PE curriculum setting in col-
leges often only focuses on the development of local curriculum content or teaching
links, and cannot form a scientific PE curriculum system from an overall perspective.
The professional knowledge is not systematic and complete.

3 Strategies and Suggestions for the College PE Curriculum
Planning to Cultivate the Innovation Ability

3.1  PE curriculum planning must be targeted

To ensure a good training effect of innovation ability for PE talents, the primary
factor of curriculum planning is to have a specific target. For this, it’s necessary to
grasp the four orientations in the planning process, that is, the orientations of talents,
curriculum, management and teaching philosophy.

The curriculum orientation is to require clarifying the professional level and logic
of the PE curriculum, and to make sure which courses focus on the transfer of sports
theoretical knowledge, which courses are oriented to the transfer of sports practice
knowledge, which courses need good professional knowledge reserve, which courses
need to have good professional skills and operation ability, which courses need to
have good cohesion and integration, which courses emphasize on the cultivation of
sports technical movements and level of training, and which courses focus on the
training of sports professional skills and training level.

The talent orientation is to require clarifying the type of PE talents in the PE cur-
riculum planning, i.e., the applied talents or academic talents, technical talents or
general talents; examination-oriented education or quality-oriented education, or a
combination of examination-oriented education and quality-oriented education for
physical education majors.

The teaching concept orientation in the PE curriculum planning is to require clari-
fying the basic characteristics and laws of the PE teaching and scientific research
activities, and having a deeper scientific understanding and objective cognition of the
PE curriculum implementation process. On this basis, it can form or acquire the scien-
tific, reasonable, and objective teaching objectives, teaching content, teaching mode,
and teaching methods, etc. as the key content or links.

Management orientation is to require clarifying relevant rules and regulations in
the implementation of PE curriculum, such as the rights, responsibilities and obliga-
tions of leaders in the PE curriculum planning process, the work content, work scope,
work mechanism, and work attitude of service personnel, and the responsibilities,
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obligations, and performance in management, professional teaching, scientific re-
search, and other aspects of management and faculty during the PE curriculum teach-

ing.

3.2 PE curriculum planning must be effective

Due to the rapid development of modern society, especially the continuous pro-
gress of science and technology, many emerging intelligent technologies has emerged,
which not only changes the way of life and work of social groups, but also has a great
impact on the exercise mode of social groups. The group’s perception of sports is not
only the physical fitness, but also more emphasis on the sports professional skills or
sports professional technical movements. This understanding also continuously deep-
ens with the dynamic nature of social development. Thus, colleges must take into
account the needs of social development for PE professionals in the PE curriculum
setting or planning, and well perform implementation plan of PE curriculum based on
the characteristics of the times, so that the development of PE major is in line with the
mainstream of social development.

3.3 PE curriculum planning must be professionally oriented

Quiality-oriented education is the mainstream form of modern higher education. At
present, the setting of PE curriculum in colleges is also mainly quality-oriented educa-
tion for PE major students. This requires that the PE curriculum planning for PE tal-
ents must have a strong professional orientation and be based on a quality education
model no matter whether it is oriented to the cultivation of professional technical
personnel or general talent training, applied sports professionals or academic profes-
sionals. The authors believe that the professional orientation in PE curriculum plan-
ning needs to be ensured in the following aspects. First of all, clarifying the profes-
sional orientation of PE curriculum planning is conducive to the cultivation of the PE
major students’ professional ability, especially the innovation ability. Secondly, the
professional orientation of the PE curriculum planning needs to fit curriculum forms.
There are many forms of PE curriculums, including theory courses, practical courses,
curriculum design, internships of graduation projects, and physical education academ-
ic activities, and each form of PE activities should have a corresponding professional
orientation. Furthermore, it should reflect the richness and epochal nature of related
teaching content, the advancement of teaching methods, and diversity and intelligence
of teaching methods in the implementation process of PE-related majors.

3.4 PE curriculum planning must be integrative

PE curriculum planning in colleges is systematic, so it is necessary to integrate dif-
ferent types, levels and forms of PE curriculum into an organic whole from a holistic
perspective, that is, PE curriculum planning must be integrative. In this study, the
integration of PE curriculum planning is mainly reflected in the following aspects:
first, integrate the elective and compulsory courses; the compulsory courses of the PE
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major focus on the transfer of the necessary knowledge, which is the basic knowledge
that all students must master, and the elective courses allow the students with more
ability to further absorb the PE professional knowledge; the integration of the two is
conducive to broadening the perspective of PE major students. Second, integrate the
theoretical and practical courses; the theoretical courses emphasize on the transfer of
theoretical knowledge, while the practical courses on the transfer of practical
knowledge. It’s well known that theoretical knowledge is the extraction and im-
provement of practical knowledge, and practice knowledge is the verification and
deepening of theoretical knowledge, which are complementary. Third, integrate the
issue courses and basic courses; the former focuses on the deep excavation of sports
professional knowledge, and the latter on their breadth excavation. The integration of
the two is conducive to improving the knowledge reserve capacity of sports talents,
which can greatly promote the training of the PE talents’ innovation ability. Fourth,
integrate the PE teaching and scientific research; in higher education, teaching and
scientific research are the two most important parts, which two have a very close
relationship. PE teaching provides a channel for knowledge transmission in the train-
ing of PE professionals, and activities and projects provide a way of results transfor-
mation for the training of PE professionals. Both are indispensable means to effective-
ly enhance the innovation ability of contemporary sports professionals. Especially
with the emergence of many intelligent technologies, it also provides a good platform
for the integration of the both.

3.5  The PE curriculum planning must be logical

The PE curriculum planning must take into account the actual conditions such as
PE teachers’ level and students' learning abilities, as well as various factors, including
the specific teaching environment, teaching conditions, learning environment, and
learning atmosphere. It can be analyzed from two perspectives. First, from the per-
spective of teacher teaching, it is necessary to form a PE curriculum teaching system
consisting of a syllabus, a teaching plan, a teaching log, a teaching report, a teaching
summary, and a teaching assessment, and focus on the construction of high-quality
courses; also, the PE faculty should be enhanced in different aspects, especially the
construction of teacher team talents and professional training of teachers, so as to
better promote the transfer of sports professional knowledge. Second, from the per-
spective of PE college students, it is necessary to classify their professional
knowledge into different levels according to the personal interests of PE college stu-
dents, and form a learning system for undergraduates and graduate students of differ-
ent grades; then, according to the difficulty degree of PE professional knowledge
teaching, we should do well in the cohesion of sports professional knowledge, and
follow a gradual learning model in the training of professional technical movements
and professional skills.
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4 Effect Analysis for the Innovation Ability Training of PE
Major Students Based on PE Curriculum Planning

4.1 Determination of evaluation index set

Based on the above, the effects of PE curriculum planning on the cultivation of in-
novative ability are reflected in many aspects. These can be selected as corresponding
evaluation indicators, that is, the sports innovation awareness C1, absorptive capacity
of sports professional knowledge C2, ability to transform sports professional
knowledge C3, physical function C4, athletic ability C5, sports professional skills C6,
teamwork and communication ability C7, self-awareness and adaptability C8, em-
ployment competitiveness C9 and social service ability C10. Then, the evaluation
index set C can be expressed as:

c={c.c,.C,C,.,C,,C,C,,C,,C,,Cp} )

In this evaluation index set, different evaluation indexes may have different im-
portance. Using weight acquisition methods such as AHP method [16-18], entropy
weight method [19-21], etc., the corresponding index weight set can be obtained. This
shall provide supports for the subsequent analysis of the training effect of the PE
majors’ innovation ability based on professional curriculum planning.

4.2  Normalization of evaluation index

Considering the uncertainty of the evaluation index value, this paper analyzes the

normalized index with interval value, that is, the evaluation object P's measurement
— a b

value for the evaluation index i is V» (G1) =[ V& (G- V2 (C)] it this index is a

benefit-based index, its normalized value v » () is shown as:

(v;‘ (Ci_)—v,f (C) V,EA (C)-Vy(c )J )

A - - - - - v -
where, V7 (S1) is the maximum value of the evaluation index i, and V@ (Si) s
its minimum value.

If it’s a cost-based index, its normalized value V' * () js:
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Ve(C)=|ur () (G-
Ve (C)-va(C) Vo' (C)-v5(C)

V. (C) -V, (C) Vi (C) Ve (C)

@)

i i
It can be seen that the normalized evaluation index values all meet [0, 1], and have

unified measurement standards, which eliminates the differences between the evalua-

tion indexes, and is more conducive to improving the accuracy of evaluation results.

4.3  Classification of evaluation levels

To ensure a better analysis for the effect of PE curriculum planning on PE major
students’ innovation ability, the authors analyzed the evaluation level accordingly.
Generally, too large or too small the granularity of evaluation levels is not conducive
to the improvement of evaluation resolution, and affects the reliability of evaluation
results. To this end, this study classified it into five levels: excellent G1, good G2,
medium G3, average G4, and poor G5. The set of evaluation levels G is expressed as:

G:{Gl,GZ,G3,G4,G5} (4)

4.4 Implementation of the fuzzy evaluation model

The normalized value V' * (S) was transformed into a triangular fuzzy number
form V> (G | that s,

~a ~m =b

Ve (Ci):[vP(Ci),\~/rpn (Ci),(/g (Ci)} :[\72 (Ci)ve (Ci)’VP(Ci)} ©

where, ve (S s the optimal value of the evaluation index i, which is generally
Ve (S ) Ve (S)
2

\7:: (C-):

According to the construction of triangular fuzzy numbers [22-25], fuzzy member-
ship functions of relevant evaluation levels can be constructed. Assuming that the
fuzzy classic domain of the evaluation index i at the j-th evaluation level is

Vv (Ci):[\7?(Ci)v\7T(Ci),\7?(Ci)J’ and Vi (€D =V7(C)<¥5(S) then

its fuzzy membership function % (%) of the index i is:
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1 v, <V; (G)
~b
Vi (C,)—-V ~m ~
PRCARR s it S (S BRIITSS
Vi (Ci)_vj (Ci)
0 v, 2V} (C) ©)
If Vi (C) <Vi(C)=Vi(C) . its fuzzy membership function s (V) js;
0 v, <V (C)
V. —\76‘\ C ~a ~m
2 (v,) = % Vi(C)<v, <vi(C)
Vi (Ci)_vj (Ci)
1 v, >V; (C) @)
If V3 (C) =<V5 (C) =Vi(C) , its fuzzy membership function s (V) is;
@) Ge)<xsii(e)
Vi (Ci)_vj (Ci)
0, (v,)=10 xe| Vi (c)vi ()]
~b
G e <xsif(c)
Vi (C)-vi(C) 8)

Considering the weight wi of the evaluation index i, the fuzzy membership degree
¢j of the evaluation object at the j-th evaluation level is:

»; = Zn:""i *0; (V)
=1 9)

Therefore, the level of the evaluation object can be determined according to the de-
gree of fuzzy membership ;.

5 Conclusion

The main research contents and innovations of this paper are shown as follows:

1. This paper analyzes the performance of PE major students' innovation ability in
colleges, discussed the promotion role of PE curriculum in the cultivation of their
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innovation ability, and points out the defects and problems in the current PE cur-
riculum planning of colleges.

2. Relevant strategies and suggestions for the PE curriculum planning in colleges
were given from the five aspects of objectivity, effectiveness, professional orienta-
tion, integration and logic, which then enhance the role of college PE curriculum
planning in improving college students' innovative ability.

3. From the determination of the evaluation index set, normalization of the evaluation
index, classification of the evaluation level, and implementation of the fuzzy eval-
uation model, it discusses the training effect of the PE majors’ innovation ability
based on the PE curriculum planning, and conducts a quantitative analysis for the
effect evaluation of the PE curriculum planning on innovation ability.

4. Finally, aiming at the cultivation of PE major students' innovation ability, a sys-
tematic analysis was performed for the key links and contents of college PE curric-
ulum planning to cultivate college PE majors' innovation ability; besides, a quanti-
tative evaluation model for PE curriculum planning analysis was constructed. This
study has good theoretical innovation and practical value.
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