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Abstract—College students majoring in sports form the talent base for
sports science. Their scientific research and innovation (SRI) ability directly
bears on the level of sports science in future. In this paper, a questionnaire
survey on the status quo of SRI ability cultivation for sports majors is carried
out among postgraduate students and some teachers of sports department in five
colleges of southwestern China’s Sichuan Province. The survey paints a grim
picture on the SRI ability of sports majors: the students are relatively weak in
SRI ability; the teachers have an average SRI ability, and pay insufficient
efforts in instructing or cultivating the students’ SRI ability; the schools fail to
pay enough attention to SRI ability cultivation of sports majors, not to mention
creating favorable SRI conditions or environment for them. To solve these
problems, the cultivation strategies for SRI ability of sports majors were
designed in six aspects, namely, interest development, faculty building, and
infrastructure construction. The research results provide new theoretical
evidence to SRI ability cultivation of sports majors, and an important reference
for promoting their SRI ability.

Keywords—Sports majors, scientific research and innovation (SRI) ability,
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1 Introduction

Although sports science has developed into an independent discipline in China, the
overall SRI ability of the discipline is weak due to its late start and unsubstantial
foundation. College sports majors are the main force for the future of sports science,
and their SRI ability directly determines the future development level of sports sci-
ence in China, therefore, it is of great importance to study the cultivation of the SRI
ability of sports majors.

Foreign research on SRI ability cultivation started earlier than China, for example,
the United States opened the curtain on innovation education as early as 1935-1950
[1]. By reviewing foreign studies concerning innovation education, it’s found that the
development of innovation education has gone through three stages: innovation ability
research, innovation education research, and innovation education application [2].
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Scholars in the field have mainly focused on the cultivation methods and content
systems of innovation ability [3]. Now, many countries regard SRI ability as an indis-
pensable part of their education systems. For instance, in the United States, the educa-
tion of each level has a respective student SRI ability cultivation system [4].

In contrast, China’s innovation ability cultivation didn’t see major changes until
1980. After 1990, the Chinese society began to show interests in innovation, and
schools started to conduct research on innovation ability cultivation, and these domes-
tic research results mainly talk about the status quo of the SRI ability, the influencing
factors of SRI ability cultivation, and the ways of SRI ability cultivation [5]. After
reviewing relevant domestic research, it’s found that there’s few studies concerning
the cultivation of sports majors’ SRI ability, and the existing literatures mostly focus
on a single aspect of scientific research ability or innovation ability [6].

In view of these situations, first, this paper plotted a sports SRI ability structure di-
agram and selected several sports postgraduates and teachers from 5 colleges in Si-
chuan Province as the research objects to investigate the status quo of the SRI ability
cultivation of sports majors; then based on the obtained survey results, this paper
summarized problems in the SRI ability cultivation of Chinses sports majors, and then
researched the strategies for solving the said problems from six aspects of interest
development, faculty building, and infrastructure construction, etc.

2 Sports SRI Ability

2.1  Sports SRI ability and its influencing factors

Sports SRI [7] refers to the original scientific exploration activities of research sub-
jects using various scientific research resources to explore, reveal, and predict the
nature, laws and development trends of the relationship between human and sports
and obtain research outcomes with certain values. And the sports SRI ability is the
research subjects’ comprehensive strength with professional advantages and innova-
tive characteristics in the above-mentioned activities. SRI ability is a complex system,
and its influencing factors [8] include human factors, material factors, organizational
factors, political factors, environmental factors, and knowledge factors, etc., shown
as Figure 1.

Human factor: Human resource is a key factor determining the success of SRI.
Without researchers, there’s no scientific innovation at all. Besides guaranteeing the
numbers, a research team should have senior researchers and a good researcher age
structure.

Material factor: Materials are the basic guarantee of SRI. First, scientific innova-
tion is inseparable from the achievements of predecessors, and it requires a large
amount of book information; research shows that, the richness of book information
has a direct impact on SRI. Second, SRI needs laboratories and various equipment;
advanced laboratories and equipment are the important material basis for SRI. Finally,
SRI requires research funds; sufficient research funds are not only a prerequisite to
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ensure the material foundation of SRI, but also an important impetus to encourage
researchers to engage in SRI activities.

Organizational factor: System theory points out that the whole is greater than the
sum of its parts. With the deepening of scientific research, the research tasks cannot
be completed by one person, but requires the joint efforts of researchers from different
fields. An efficient, stable, scientific and reasonable organization can gather the re-
search resources and give full play to the advantages of various disciplines, so that
new research outcomes could be created continuously.

Policy factor: Correct and scientific policies can correctly handle the internal and
external relationships in research activities and improve the efficiency of research
works, so that the SRI activities could be carried out healthily and continuously.

Environmental factor: A free and innovative academic atmosphere is a basic
condition of SRI. The process of SRI is often accompanied by fallacies and it often
requires tolerance from people and society. The academic atmosphere mentioned in
this paper mainly refers to an environment which can encourage students to express
their academic views and communicate with people. In addition, a good organization-
al culture can also promote the efficiency of collaboration between researchers and
improve their SRI ability.

Knowledge factor: Knowledge is the basic condition and social foundation of
SRI. The cultivation of SRI ability is inseparable from the mastery and application of
knowledge, and knowledge often acts on SRI in the form of information; therefore,
good information exchange and communication platforms should be created for re-
searchers, so that knowledge innovation and scientific research innovation could be
promoted through communication.

— Human factors

Material factors

Organizational factors

Influencing
factors

— Policy factors

Envirnmental factor

Knowledge factor

Fig. 1. Factors affecting the ability of sports SRI

2.2 Elements in sports SRI ability

The level of sports SRI ability directly determines the success of SRI activities. As
mentioned above, SRI ability is a complex system consisting of multiple elements and
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only by thoroughly understanding these elements can we manage the cultivation of
sports SRI ability in a targeted manner, and thereby further improving sports majors’
SRI ability. Figure 2 gives a diagram of the sports SRI ability structure [9].

— Research team
— Investment capacity — —  Research funding

— Infrastructure

1 Academic exchange

Management

Sports research mechanism

. . Operational ability —
and innovation ;
— Platform construction

L Atmosphere

Scientific research
results

| Talent development
L Productivity —

—  Research awards

— Social Contributions

Fig. 2. Structure of sports SRI ability

3 Status Quo of Sports Majors’ SRI Ability and the Cultivation
Strategies

3.1  Questionnaire survey on the status quo of sports majors’ SRI ability

To figure out the status quo of sports majors’ SRI ability, our research team de-
signed Questionnaires on College Students’ SRI Ability Cultivation [10] for students
and teachers. Sports major postgraduates and teachers from 5 colleges in Sichuan
province were selected as research objects. In the survey, a total of 30 teacher ques-
tionnaires were issued, 28 valid teacher questionnaires were returned, the valid ques-
tionnaire ratio was 93.3%; at the same time, a total of 175 student questionnaires were
issued, 150 valid student questionnaires were returned, and the valid questionnaire
ratio was 85.7%.

1. Student SRI achievements

The number of papers published is an important measure for one’s SRI ability [11].
Table 1 shows the survey results of student paper publication and the level of the
journals. According to the table, the number of students who published 2 papers ac-
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counted for 80% of the total number of students, the number of students who pub-
lished 3 or more than 3 papers accounted for 20%. This is because the colleges have
requirements on the number of published papers upon college student graduation,
although it seems like a mandatory measure, it is also an important means to promote
students’ SRI ability. However, the statistics show that more than 95% of the papers
were published by normal level journals, this is because these journals generally do
not have high requirements for the quality of papers and the cost is relatively low; as a
result, in order to meet the graduation requirements or scholarship application re-
quirements, most students would choose these normal-level and low-cost journals to
publish their papers.

Table 1. Statistics of student paper publication and level of journals

Number of papers published 2 3 4 >5
Number of students 140 20 10 5
(proportion) 80% 11.4% 5.7% 2.9%
Level of journals SCI/EI/STP | CSSCI Chinese core | Core journal | General journal
Number of students 0 1 5 169
(proportion) 0% 0.57% 2.86% 96.57%

In addition, survey results show that the number of students with granted patent is
0, only 6% of students have ever participated in research programs, even for those
who have, their works are only less-essential jobs, which is not that that helpful for
the promotion of their SRI ability.

2. Students’ satisfaction with teachers

Teachers’ instruction methods directly determine students’ learning ability and re-
sults [12]. Table 2 shows the statistics of student-teacher communication frequency
and effective time of each communication. One thing should be noted here is that the
communication frequency and time in the survey refer to the effective academic ex-
change between students and teachers outside the class, it can be seen from the table
that, for more than half of the students, the time interval of each communication is
relatively long, and 3.43% of students rarely communicate with teachers. This situa-
tion indicates that, the academic atmosphere of sports major is not ideal, which is not
conducive to the cultivation of sports majors’ SRI ability. Communication time is the
basic guarantee for the academic exchange between students and teachers. According
to the table, each communication time is relatively long, the communication time of
66% of students is between 60 and 120 minutes, however, when the long-time interval
is taken into consideration, the communication seems far from enough.
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Table 2. Statistics of student-teacher communication frequency and effective time of each

communication

Communication frequency |Once a week Once every two or One every four Seldom
three weeks weeks

Number of students 18 48 103 6

(proportion) 10.27% 27.43% 58.87% 3.43%

Communication time 30min 30-60min 60-90min 90-120min

Number of students 16 43 75 41

(proportion) 9.14% 24.57% 42.86% 23.43%

Figure 3 shows the statistics on whether the students think the teachers have taken
the SRI ability as the primary cultivation goal, and the results tell us although more
than 55% of students think that the teachers do have taken SRI ability as the primary
cultivation goal, still 15.5% and 2.3% of them are not sure about it or they disagree,
this result indicates that, some students are unclear about the goal and meaning of SRI
ability cultivation.

60

50 -+ 5

Percentage%

0 7277
Agree with A little agree Can not be sure A little disagree

Fig. 3. Statistics on whether students think the teachers have taken SRI ability as the primary
cultivation goal

3. Students’ satisfaction with scientific research conditions

Common thoughts generally believe that only science and engineering majors need
to carry out SRI activities, and people tend to pay more attention to the SRI of science
and engineering majors, however, in the fact, SRI is equally important for art and
sports majors. Figure 4 shows the survey results of sport majors’ satisfaction with
scientific research conditions. According to the figure, 37.1% of the students believe
that the school does not attach importance to the SRI of sports major, 27.3% of them
think the sports facilities in the school is in shortage, and 20.1% of them think the
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schools’ input in the SRI of sports major is insufficient. The survey results show that,
students are not satisfied with the school's scientific research conditions.

4, Students' interest in SRI

Interest is the best teacher. Only the real interest in SRI can drive students to learn
and research on their initiative. Figure 5 shows the survey results of sports majors’
interest in SRI. According to the figure, 56.8% of students express a general-level
interest in SRI, 6.5% and 2.5% of them have little interest in SRI or do not interest in

SRI at all; students who are interested in or very interested in SRI only accounted for
18.7% and 15.5%, respectively.
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Fig. 4. Sports majors’ satisfaction with the school's scientific research conditions
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Fig. 5. Sports majors’ interests in SRI

5. SRI ability of teachers

Teachers' SRI ability can affect students' SRI ability to a certain extent, this is be-
cause only teachers with good SRI ability can give targeted instructions to students
[13]. Table 3 shows the statistics of the teacher paper publication and research pro-
gram participation. According to the table, 71.43% of respondent teachers have pub-
lished 10-15 papers in the recent five years, the number of papers is in an average
level; 82.14% of respondent teachers have published 1-2 papers in core journals in the
recent five years, the number of papers is relatively low. For the research programs
these respondent teachers have participated, provincial-level and department-level
programs accounted for a great proportion, and further survey results show that the
awards received by these teachers are mostly provincial-level and department-level
awards for research papers. Figure 6 shows the statistics of awards received by re-
spondent teachers for their published papers, and these data indicate that these sports
teachers’ SRI ability is not outstanding.

Table 3. Statistics of teacher paper publication and research program participation

Number of published papers 10< 10-15 16-20 >21
Number of teachers 3 20 4 1
(proportion) 10.71% 71.43% 14.29% 3.57%
Number of papers published by core 0 1.2 3-4 >5
journals
Number of teachers 1 23 3 1
(proportion) 3.57% 82.14% 10.71% 3.57%
Research program level National level Provincial | Departmental | School level
Number of teachers 3 22 18 9
(proportion) 10.71% 78.57% 64.29% 32.14%
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Fig. 6. Statistics on awards received by respondent teachers for their published papers

3.2 Cultivation strategies for the SRI ability of sports majors

According to above survey results and analysis, we can see that the SRI ability of
sports majors is relatively weak, and the sports teachers’ SRI ability is average; the
teachers’ instruction and cultivation of students' SRI ability is not enough, and schools
generally pay insufficient attention to the cultivation of sports majors’ SRI ability, and
they have not provided good conditions or environment for the cultivation of sports
majors’ SRI ability. In view of these problems, this paper proposes the following
countermeasures, as summarized in Figure 7.

1. Develop sports majors’ interest in SRI

In the process of daily classroom teaching, and instructing and communicating
with students, sports teachers can use heuristic Q&A method to encourage students to
think actively, trigger their thirst for knowledge, and inspire their exploring spirit, so
that the students could have more interests in SRI, and their SRI ability and innova-
tive thinking could be strengthened.

2. Enhance the SRI ability of sports faculty and ensure enough instruction time

Teachers’ SRI ability directly determines the cultivation of students’ SRI ability.
Sports teachers should make efforts to enhance their own SRI ability. However,
teachers with good SRI ability do not necessarily mean that they are good at teaching
students, therefore, it’s suggested that the schools can hold seminars or symposiums
for teachers to communicate and exchange with other teachers, so that they could
have the opportunities to share experience or learn from other teachers about how to
cultivate students’ SRI ability, and constantly improve their teaching ability to culti-
vate sports majors’ SRI ability.
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College students generally have to undertake the dual tasks of teaching and SRI;
therefore, they have very limited time to communicate with students, and the available
time is far from enough for teachers to give instructions to students’ SRI ability,
schools should appoint a specific time each week for the communication between
teachers and students; to ensure effective communication, both teachers and students
should keep a record of the communication content and the feelings and gains they
have, and include these in the assessment of teachers and students.

Attach importance to the cultivation of college
students' interest in scientific research

| | Strengthen the construction of the teaching team
and ensure the guidance time

Improve the curriculum system and teaching

Research and innovation| | evaluation system
ability training strategy

Guide college students to participate in scientific
research and innovation practice activities

— Improve the scientific research incentive system

Strengthen the construction of scientific research
infrastructure

Fig. 7. Strategies for the cultivation of sports majors’ SRI ability

3. Improve the curriculum system and the teaching evaluation system

In order to further enhance sports majors’ interest in SRI, schools should give stu-
dents more freedom to select professional courses and elective courses according to
their own interests, set up some courses that can cultivate students’ SRI ability, such
as the academic report course, so that they could understand the basic horms of scien-
tific research and get familiar with the basic process of SRI. Also, it’s advised to open
some interdisciplinary elective courses, which would not only be helpful to the culti-
vation of versatile talents, but also can inspire college students in SRI.

In the specific teaching process, teachers should replace the traditional teaching
methods with more flexible teaching methods, mobilize students to participate in the
classroom teaching activities, combine teaching activities with scientific research,
learning and innovation, and transform the classroom teaching to SRI courses. Also,
in terms of course assessment, the process evaluation of students' SRI ability, learning
attitude, and learning process should be included in the assessment.

4. Guide students to participate in SRI practice

In daily teaching activities, SRI-related concepts should be instilled to students so
that they could have a correct understanding of SRI, meanwhile, by holding various
activities such as regular academic seminars, symposiums, patent knowledge lectures,
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and SRI competitions, we could create a good SRI environment for students, so as to
encourage them to actively participate in SRI practice, and improve their SRI ability
and awareness.

5. Improve SRI incentive mechanism

A sound SRI incentive mechanism is the basis for promoting the SRI activities of
college students. Schools should formulate corresponding SRI incentive measures, for
students who had academic papers or works published in various journals, or had
invention patents, not only their publication-related expenses should be reimbursed,
but also some rewards should be given to them, so that they can devote themselves to
SRI activities with all their heart. Moreover, since students’ SRI ability varies from
person to person, different SRI incentive mechanisms should be formulated according
to the actual situations of students in each school, different staged evaluation indica-
tors should be designed for undergraduates and postgraduates of different grades, and
they should be included in the assessment to promote all students to actively partici-
pate in SRI. At the same time, we could also encourage students to form research
teams, affirm and reward the SRI achievements accomplished by student research
teams, and stimulate students’ interest and enthusiasm in SRI.

6. Improve SRI infrastructure

To better open up students’ minds and promote their SRI ability, schools should
strengthen the construction of basic SRI facilities, build information exchange plat-
forms for students’ SRI activities, set up SRI centers or bases for college students, and
achieve SRI resource sharing among colleges and universities in a same region to
facilities students’ exchange and communication; moreover, schools should upgrade
library resources in a timely manner so that students could get in touch with the latest
professional knowledge, and they could have a better SRI environment.

4 Conclusion

The cultivation of sports majors’ SRI ability is crucial to the development of sports
talents and the sports major, this paper carried out a research on the cultivation of
sports majors’ SRI ability, and the specific conclusions are as follows:

1. Based on an analysis of the concept of SRI ability and its influencing factors, this
paper proposed the structure of sports SRI ability, which provided a basis for the
subsequent survey and strategic research on sports majors” SRI ability.

2. The survey results of college sports majors’ SRI ability show that: sports majors’
SRI ability is generally weak; sports teachers’ SRI ability is average; the teachers’
instruction and cultivation of students' SRI ability is not enough; schools generally
pay insufficient attention to the cultivation of sports majors’ SRI ability, and they
have not provided good conditions or environment for the cultivation of sports ma-
jors’ SRI ability.
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3. With an analysis of the influencing factors of SRI ability and a diagram of sports
SRI ability structure as the basis, this paper combined with the survey results to
propose strategies for improving college sports majors’ SRI ability from the as-
pects of interest development, faculty building, and infrastructure construction, etc.
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