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Abstract

Objective: To explore the roles of College Students’ Innovative Entrepre-
neurial Training Plan Program (SIETP) on improving scientific research abil-
ity and clarifying career planning of medical students. Methods: Question-
naire survey was used to investigate 200 undergraduates in different majors of
Health Science Center of Yangtze University. The questionnaire consists of
three parts: the status of respondents participating in scientific research, the
distribution of students participating in scientific research activities in differ-
ent majors and grades, the effects of SIETP on medical students’ scientific re-
search ability and career planning. Results: The survey showed that 87% of
students were willing to participate in scientific research. 65% of students
didn’t familiar with scientific research. Of the 200 students, only 44 (22%)
had participated in scientific research projects, among which clinical medi-
cine students account for the largest proportion, 61.4%. The proportion of
senior students participating in scientific research activities was higher than
that of junior students, and the proportion of male students was higher than
female students. SIETP could significantly improve scientific research aware-
ness, literature consulting ability, project design ability, data analysis and
processing ability of students (P < 0.05). Conclusion: The medical students
in our university had insufficient understanding and low participation in
scientific research. SIETP could help students improve their scientific re-
search literacy, it has a good guiding role for medical students’ future career
planning.
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1. Introduction

College Students’ Innovative Entrepreneurial Training Plan Program (SIETP) is
the specific content of national innovation and entrepreneurship training pro-
gram for college students implemented by the Ministry of Education during the
12th Five-Year Plan period. It aims to promote colleges and universities to
change educational ideas, reform the personnel training mode, strengthen the
innovation and entrepreneurship ability of college students, and cultivate
high-level innovative talents to meet the needs of country (Lv et al., 2021). With
the rapid development of modern science technology in the field of medicine,
medical education should change from focusing only on traditional theoretical
teaching to combining theory with scientific research. SIETP can guide medical
undergraduates to participate in scientific research, help them to complete
project design, project implementation, report writing independently, so as to
improve their scientific research ability.

In this study, a total of 200 undergraduates majoring in clinical medicine, nurs-
ing, medical laboratory technology and medical imaging technology in Health
Science Center of Yangtze University were randomly selected and divided into two
groups according to whether they had participated in SIETP, the scientific research
group and the non-scientific research group. A questionnaire survey was con-
ducted among them to investigate the current scientific research status and exist-
ing problems of medical students and analyze the influence of SIETP on medical
students’ scientific research literacy. It provides a theoretical basis for medical col-

leges to better carry out SIETP and to cultivate talents more effectively.

2. Methods

2.1. Scientific Research Status Questionnaire Design of
Respondents

The questionnaire questions included students’ general information, their un-
derstanding of scientific research work, their understanding of whether research
opportunities are available by school, their willingness to conduct scientific re-
search, their expected achievements in scientific research, their participation in
scientific research, the distribution of medical students in different majors and
grades participating in scientific research and their future career planning after
graduation. After a small range of preliminary experiments, the questionnaire
design was discussed again to improve the questionnaire, the time required for
normal answer was estimated. Before issuing the questionnaire, the sender of the
questionnaire was trained, then the sender handed out the paper questionnaire

to the respondents and conducted face-to-face guidance. After all the question-
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naires were collected, the researcher eliminated the invalid questionnaires ac-
cording to the time required by the respondents to answer the questions and the

completeness of the questionnaire answers.

2.2. Evaluation Methods of Scientific Research Ability

The respondents were divided into scientific research group and non-scientific
research group. The two groups of students filled in the questionnaire to eva-
luate the scientific research ability. The content of the questionnaire included 15
questions in 5 topics, scientific research awareness (3 questions), such as atten-
tion to the university’s scientific research activities, do you feel that scientific re-
search activities are closely related to yourself and so on; Literature consulting
ability (3 questions), such as how many English literatures can be reviewed in a
week, whether you can understand these English literatures and so on; Project
design ability (3 questions), such as whether you have designed projects inde-
pendently or participated in project design and so on; Data processing/analysis
ability (3 questions), such as whether you can apply statistical methods to ana-
lyze the data or not and so on; Paper writing ability (3 questions), such as have
you written a scientific paper, do you know how to write a research paper and so
on. Each question had five grades, with scores of 1 - 5 respectively. The scientific

research ability was quantified as the sum of the scores of 15 questions.

2.3. Statistical Methods

The data of questionnaire survey was statistically analyzed by SPSS 26.0 soft-
ware. The measurement data were expressed in X +s, the comparison between
groups was tested by t-test or Wilcoxon rank sum test, and the counting data

were analyzed by X test.

3. Results
3.1. Analysis in the Scientific Research Status of Respondents

According to the results of the survey, among the 200 respondents, 130 of them
didn’t familiar with the specific content of scientific research, accounting for 65%
of the total number of respondents and only 30 (15%) of them knew better. 64
(32%) respondents familiar with the scientific research opportunities provided by
the school, while 82 (41%) respondents did not. 174 (87%) respondents expressed
their willingness to participate in scientific research activities, of which 106 were
willing to participate in scientific research in the form of SIETP, accounting for
53% of all respondents. 106 (53%) respondents expected to improve their basic
scientific research ability, 50 (25%) respondents expected to publish scientific re-
search papers, and 44 (22%) respondents expected to gain advantages in school
evaluation and postgraduate entrance examination by participating in scientific
research. Among the 200 respondents, only 44 (22%) had presided or participated
in scientific research practice as the form of SIETP (Table 1). These results indi-
cated that the participation rate of medical undergraduates in scientific research

activities is low, and their understanding of scientific research is insufficient.
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Table 1. The status quo of respondents’ participation in scientific research activities.

Items Choices Students numberProportion (%)
Not familiar 130 65
Understanding level of
Tl er.s anding feve o General familiar 40 20
scientific research work
Quite familiar 30 15
Whether school provide Yes 64 32
scientific research No 54 27
opportunities or not Unclear 82 41
Willing to participate or Yes 174 87
not No 26 13
Participate in teachers’ projects 52 26
Willingness to conduct
L SIETP 106 53
scientific research
Paper writing 42 21
Basic ability of scientific research 106 53
Expectation of scientific . . L
. Advantages in school evaluation or postgraduate entrance examination 44 22
research achievements
Publish scientific research papers 50 25
Whether participate in Yes 44 22
scientific research or not No 156 78

3.2. Analysis of Scientific Research Participation of Medical
Students in Different Majors and Grades

Among the 44 medical undergraduates who presided or participated in scientific
research activities, 27 (61.4%) students were from clinical medicine, 7 (15.9%)
students from medical laboratory technology, 6 (13.6%) students from medical
imaging technology and 4 (9.1%) students from nursing. In terms of gender,
male participants were more likely to participate in scientific research than fe-
male participants (28 (63.6%) vs 16 (36.4%)), respectively. All the respondents
were divided into junior group (freshmen and sophomores) and senior group
(Third to fifth year students). The survey results showed that 33 (75%) students
who participated in scientific research activities were come from senior grades
and only 11 (25%) students were from junior grades (Table 2). These results in-
dicated that the students of clinical medicine, especially the senior students, paid
more attention to the cultivation of scientific research quality, and the male stu-

dents paid more attention to scientific research than the female students.

3.3. The Role of SIETP in Improving the Scientific Research Ability
of Medical Students

According to whether or not they had participated in SIETP, we divided the ob-
jects into scientific research group and non-scientific research group. The survey
showed that there were statistically significant differences between the two
groups in the scientific research awareness, literature consulting ability, project
design ability and data analysis and processing ability (£ < 0.05), indicating that

presiding or participating in SIETP can help students enhance their scientific
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research awareness and improve their ability of literature consulting, project de-
sign and data analysis and processing. There was no significant difference in pa-
per writing between the two groups (2 > 0.05). Paper writing is a cumulative
process, which needs to be exercised gradually after reading a lot of literature
and mastering rich professional knowledge. It can’t achieve obvious improve-
ment effect only by participating in the project in a short time (Table 3).

3.4. The Influence of SIETP on the Future Planning of Medical
Students

The survey showed that when asked about the future after graduation, the ma-
jority (88.7%) of respondents in the research group said that they would pursue
a master’s degree (52.3%) or even a doctor’s degree (36.4%) after graduation, only 5
(11.4%) respondents would go to work after graduation. While in non-research
group, 89 (57.1%) respondents would pursue a master’s degree (46.8%) or a
doctor’s degree (10.3%) after graduation, 67 (42.9%) respondents would go to
work after graduation. There was significant difference between the two groups
(P < 0.05) (Table 4). These results indicated that medical undergraduates’ par-
ticipation in scientific research practices such as SIETP could help them better

plan their post-graduation careers.

Table 2. Distribution of medical students in different majors and grades participating in
scientific research.

Students number (n = 44) Proportion (%) P

Major <0.001
Clinical medicine 27 61.4
Medical laboratory technology 7 15.9
Medical imaging technology 6 13.6
Nursing 4 9.1
Sex 0.009
Male 28 63.6
Female 16 36.4
Grade <0.001
Senior 33 75
Junior 11 25

Table 3. Scientific research ability scores in two groups.

Scores

Research group Non-research group

(n = 44) (n=156) ?
Scientific research consciousness 11.57 +2.12 6.59 +1.98 <0.001
Literature consulting ability 11.55+2.53 523+2.72 <0.001
Project design ability 9.32+1.86 5.93 +£2.03 <0.001
Data analysis and processing ability 12.39 +2.12 9.48 +1.89 <0.001
Paper writing ability 9.57 £ 1.79 9.15+2.12 0.124
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Table 4. The post-undergraduate life planning in two groups.

Research group Non-research group
(n=44) (n=156)
Number Proportion Number Proportion P
(%) (%)
Start job career 5 114 67 42.9 <0.001
Study for master’s degree 23 52.3 73 46.8 0.318
Study for doctoral degree 16 36.4 16 10.3 <0.001

4. Discussion

4.1. Analysis of Problems and Causes in the Implementation of
Scientific Research for Medical Undergraduates

Since our country made great efforts to cultivate undergraduates’ scientific re-
search innovation ability, we have made remarkable achievements in terms of
students’ innovation awareness and university management system, but there
are still shortcomings (Lu & Zhang, 2010). In this survey, although the school
provided scientific research opportunities and most students (87%) were willing
to improve their scientific research ability by participating in scientific research
practice, a considerable number of students didn’t know enough about scientific
research and the participation rate was low. Only 44 of the 200 respondents had
participated in scientific research practice in the form of SIETP. These results
suggest that although medical undergraduates can correctly recognize the im-
portance of scientific research, their participation in scientific research was low
due to their insufficient understanding of scientific research and the lack of ef-
fective publicity and incentives for undergraduate in universities. Clinicians
must possess certain scientific research consciousness and thinking to better ap-
ply theoretical knowledge to clinical practice. Therefore, medical undergraduates
should not only study the courses prescribed by the school, but also carry out
scientific research ability training under the correct guidance of instructors to

meet the needs of modern medical development.

4.2. Suggestions for Improving the Implementation of Scientific
Research Activities for Medical Undergraduates

In view of the problems and related reasons in the implementation of scientific
research for medical undergraduates mentioned in 4.1 above, medical colleges
and universities should make corresponding improvement strategies to help
medical students better participate in scientific research practice and improve

their scientific research ability and scientific research literacy.

4.2.1. Update the Curriculum Structure and Integrate Scientific Research
Thinking Training into Medical Courses

In this survey, 65% of students didn’t familiar with the specific content of scien-

tific research work, and 41% of them didn’t know whether the school provides
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scientific research opportunities or not. In addition, the majority (61.4%) of the
students participated in scientific research were from clinical medicine major,
followed by medical laboratory and medical imaging majors; nursing major has
the lowest participation. The participation rate of senior students was higher
than that of junior students, and the participation rate of male students was
higher than female students. These results suggest that undergraduate medical
education lays too much emphasis on professional basic courses and neglects the
cultivation of students’ scientific research and innovation ability, especially for
junior students and medical students of other majors except clinical medicine.
Universities should change their educational ideas, encourage students to carry
on scientific research innovation and attach importance to cultivate their scien-
tific research literacy. In order to equip students with basic scientific research
skills, basic courses such as literature retrieval, medical statistics, creative think-
ing, and innovative methods should be offered for all medical majors. In the
process of medical experimental lessons, apart from traditional teaching mode,
pre-experiment should be added so that students can participate in the design of
experimental process and optimization of protocol. Such an approach not only
trains students’ independent thinking skills but also stimulates their research in-

terest.

4.2.2. Set up Scientific Research Training Programs and Implement
Tutorial System

In recent years, medical universities in China have set up scientific research
training programs for undergraduate students, among which, the SIETP has be-
come the main form for college students to participate in scientific research
(Chen, 2020). In order to implement the spirit of the National Conference on
Undergraduate Education in Universities in the new era, mobilize the enthu-
siasm and initiative of college students to participate in scientific research and
stimulate students’ interest in scientific research and innovative thinking, Yangtze
University has started the 15" batch of SIETP. This is very important for the cul-
tivation of medical undergraduates’ scientific research ability and thinking. The
tutorial system is implemented when carrying out SIETP for undergraduates.
Tutorial system has many advantages, such as clear responsibility and conve-
nient communication and its implementation is especially suitable for the train-
ing of scientific research ability (Liao et al., 2022). Each tutor should not guide
too many students, 2 - 3 students are the best. After the implement of tutorial
system, students have the opportunity to directly participate in the tutor’s scien-
tific research projects, which further increases their opportunities to contact

with scientific research.

4.2.3. SIETP Can Cultivate Scientific Research Ability and Innovative
Thinking of Medical Students

In the field of higher medical education, it has become a consensus to conduct
standardized and multi-way scientific research training for medical students and
cultivate their innovative thinking (Lv et al., 2018). SIETP has become a better
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training platform and an effective way to cultivate medical students’ scientific
research ability and innovative thinking. In this survey, students who had parti-
cipated in scientific research practice had obvious advantages in scientific re-
search consciousness, literature consulting ability, project design ability and data
analysis and processing ability (P < 0.05). Therefore, medical universities should
continue to strengthen the platform construction of innovative experimental
programs for college students, encourage medical students to participate in in-
novative experimental programs and promote their comprehensive quality.
More importantly, students should actively participate in SIETP to cultivate
their innovative quality and their information processing ability as soon as

possible.

4.2.4. SIETP Can Help Students Better Plan for Future

In this survey, most of the respondents who participated in scientific research
practice (86.6%) would continue to pursue a master’s degree or even a doctor’s
degree after graduation. At present, some scientific research tasks need to be
completed in the stage of master’s and doctor’s studies. SIETP can help medical
undergraduates receive research training earlier, develop good awareness of
scientific research, and exercise the ability to collect literature independently, so
as to lay a good foundation for the future research work of master’s and doctor’s

studies.

5. Conclusion

The scientific research ability of medical students can be significantly improved
by presiding or participating in SIETP, including the ability of literature review,
the ability of logical thinking and innovative thinking, and the ability of analyz-
ing and solving problems. In addition, analysis and processing of experimental
data enabled the team members to master certain statistical methods. Therefore,
medical colleges should continue to strengthen the platform construction of in-
novative experimental programs for college students, encourage medical stu-
dents to participate in innovative experimental programs, and promote their

comprehensive quality (Wu & Wu, 2019).
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