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Abstract: Background/Objectives: This study explores the participation of college students in school
scientific research and its influencing factors, aiming to provide a basis for promoting the cultivation
of innovative medical talents in the field of public health. Methods: A questionnaire survey was
conducted among 626 students from the School of Public Health at Guilin Medical University to
understand their participation in scientific research and its influencing factors. Results: A total of
618 valid questionnaires were collected. The results showed that the proportion of respondents par-
ticipating in scientific research was 49.68%, with significant differences in Age, Grade, Understand-
ing of scientific research content, and personal willingness, P<0.05. Factors such as students Age
(OR=0.579, 95% CI: 0.421~0.796), Grades (OR=0.362, 95% CI: 0.259~0.507), Understanding of Teacher
Research Projects (OR=1.759, 95% CI: 1.274~2.429), Understanding of the Innovation and Entrepre-
neurship Training Program for College Students (OR=1.884, 95%CI: 1.333~2.662) and Familiarity
with the "Challenge Cup" Extracurricular Science and Technology Works Competition (OR =1.421,
95% CI: 1.019~1.982), significantly affect students' participation in scientific research. Conclusions:
College students' participation in scientific research has diverse characteristics and is influenced by
multiple factors. Efforts to guide students’ participation in research should take into account their
grade level, age, and willingness to engage.
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1. Introduction

In the context of public health education reform, actively exploring and constructing
new talent training models, comprehensively improving the quality of talent training, has
become an inevitable requirement for promoting educational modernization [1]. The
quality of medical higher education, including public health majors, has a significant im-
pact on population health. At present, the traditional simple classroom knowledge im-
parting model is no longer suitable for the training needs of applied and innovative pro-
fessionals, and the reform of medical higher education teaching is constantly being pro-
moted [2]. Interdisciplinary integration has reached a new stage and holds great potential
for promoting sustainable development in the healthcare industry [3,4].

The combination of teaching and scientific research is the process in which higher
education institutions introduce scientific research results into the teaching, organize stu-
dents to participate in scientific research practice, and achieve the integration of science
and education [5]. This principle was first systematically proposed by Wilhelm von Hum-
boldt, the founder of Humboldt University in Berlin, in teaching reform, emphasizing the
promotion of knowledge innovation through joint exploration between teachers and stu-
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dents, and making scientific research the fundamental carrier of teaching. Its core objec-
tives include promoting the synchronous updating of teaching content with the forefront
of technology, promoting the systematic cultivation of students' scientific research abili-
ties, and enhancing the academic level of the teaching staff [6]. The proposal of the concept
of "combining scientific research with theoretical teaching" has injected new vitality into
the development of higher education, emerging as a new hotspot in education reform ex-
ploration.

Studies have shown that universities can transform high-quality scientific research
resources into teaching resources by opening key laboratories, organizing scientific re-
search tutor teams, and encouraging participation in professional scientific research activ-
ities [7]. This can guide college students to deepen their understanding through practice,
keep abreast of the latest technologies and developments in cutting-edge scientific re-
search, and help cultivate their innovative awareness and capabilities [8,9]. Therefore, cul-
tivating the scientific research quality of medical students and encouraging them to par-
ticipate early and frequently in scientific research-related activities during their studies is
of great significance, which is expected to support the education reform of universities
and the cultivation of innovative and applied professional talents [10]. Science-education
integration is the approach, and collaborative education is the goal. If the educational and
teaching practices of universities lack a foundation in scientific research, they may become
a form of rote learning that lacks depth and innovation. The implementation of the con-
cept of "integration of science and education for collaborative education” is conducive to
integrating educational resources, and plays a vital role in promoting the cultivation of
innovative and applied talents and improving the knowledge innovation system [11].

In educational and teaching practice, the characteristics of students' participation in
scientific research vary and may be influenced by multiple factors. This study intends to
investigate the current status of students' scientific research participation, identify rele-
vant factors, and provide effective countermeasures. This can offer a basis for the imple-
mentation of "integration of science and education for collaborative education” in medical
colleges.

2. Materials and Methods
2.1. Survey Subjects

Full-time undergraduates majoring in Preventive Medicine, Health Inspection and
Quarantine, Food Hygiene and Nutrition at the School of Public Health, Guilin Medical
University, from January 1, 2024 to December 31, 2024, were selected as the survey sub-
jects. Stratified random sampling was adopted: first, stratification was conducted by ma-
jor, and then samples were drawn within each stratum using systematic sampling. Since
each major has only one class per academic year, the survey proportion of each class was
ensured to be consistent with the actual student composition of the school.

2.2. Sample Size Determination

The sample size was calculated using the formula N = (Z?xPx(1-P))/E2. That is, N de-
notes the sample size; Z is the statistic (1.96 for a 95% confidence level); P is the expected
recovery rate of valid questionnaires (assumed to be 60%); E is the margin of error (5%).
The calculation showed that the minimum sample size required is 385. Considering a 20%
invalid questionnaire rate, at least 462 questionnaires needed to be distributed.

2.3. Survey Methods
2.3.1. Questionnaire Design

The questionnaire was designed based on the theory of collaborative education inte-
grating teaching and scientific research and existing studies, focusing on the following
aspects: Participation of full-time students from the School of Public Health in teachers'
scientific research projects, including experiments, data collation/analysis, and academic
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paper writing; Hosting or substantive involvement in the College Students' Innovation
and Entrepreneurship Training Program, various national and regional entrepreneurship
competitions, and the "Challenge Cup" National College Students' Extracurricular Aca-
demic Science and Technology Works Competition; Excluding content related to gradua-
tion theses of graduating classes.

The questionnaire covered: General characteristics of college students (age, gender,
grade, major, academic system, etc.); Understanding of scientific research content; Recog-
nition and Willingness of students in scientific research.

2.3.2. Quality Control

The questionnaire content was meticulously reviewed and revised to ensure clear
question phrasing and rigorous logic. Investigators underwent unified training, and a pre-
survey was conducted to identify and improve issues in content design, survey methods,
and questionnaire collection. After the formal survey, questionnaires were strictly in-
spected one by one. Incomplete, obviously erroneous, or non-compliant questionnaires
were excluded. Data from valid questionnaires were double-entered into Epidata 3.1 by
two independent personnel to ensure accuracy and reliability.

2.4. Data Processing

Data analysis was performed using IBM SPSS 28.0 software. Reliability and validity
tests were conducted on the questionnaire data. Enumeration data were expressed as fre-
quency (n) and percentage (%), and the chi-square (32) test was used for intergroup com-
parison. Binary logistic regression analysis was adopted to screen relevant influencing
factors, with odds ratio (OR) and its 95% confidence interval (CI). A two-sided test with
P<0.05 was considered statistically significant.

3. Results
3.1. Characteristics of Questionnaire Survey

A total of 626 questionnaires were distributed, and 618 valid questionnaires were
recovered, with an effective recovery rate of 98.72%. The reliability and validity analysis
of the pre-survey questionnaire data showed that the Cronbach's alpha coefficient was
0.88 and the Kaiser-Meyer-Olkin (KMO) value was 0.79, indicating that the survey data
had high reliability and validity.

Among the respondents, males accounted for 45.1% and females for 54.9%. In terms
of age, 35.28% were under 21 years old, 32.36% were aged 21-22, and 32.36% were over 22
years old. For grade distribution, lower grades (freshmen: 17.48%, sophomores: 16.18%)
and higher grades (juniors: 28.16%, seniors: 22.82%, fifth-year students: 15.37%) were rec-
orded. By major (academic system), Preventive Medicine accounted for 54.85%, Health
Inspection and Quarantine for 20.39%, and Food Hygiene and Nutrition for 24.76%. See
Table 1.

Table 1. General characteristics of respondents.

Characteristics Category Constituent, n (%)

Male 314 (50.81)
Gender Female 304 (49.19)
<21 years old 118 (19.09)
Age 21-22 years old 202 (32.69)
>22 years old 298 (48.22)
Freshman 108 (17.48)
Sophomore 130 (21.04)
Grade Junior 144 (23.30)
Senior 141 (22.82)

Educ. Insights, Vol. 2 No. 7 (2025) 226 https://soapubs.com/index.php/EI


https://soapubs.com/index.php/EI

Educ. Insights, Vol. 2 No. 7 (2025)

Fifth-year student 95 (15.37)

Major Preventive Medicine (5-year) 339 (54.85)
(Academic System) Health Inspection & Quarantine (4-year) 126 (20.39)
Food Hygiene and Nutrition (4-year) 153 (24.76)

3.2. Analysis of Students’ Scientific Research Participation

According to a survey of various majors in the School of Public Health, the propor-
tion of students engaged in scientific research was 49.68%. The results indicate that there
were differences in student research participation rates in terms of age (x?=23.28, P<0.001),
grade (x?=35.88, P<0.001), awareness of teachers' scientific research projects (x?=11.86,
P=0.001), knowledge of the College Students' Innovation and Entrepreneurship Training
Program (x?=13.05, P<0.001), familiarity with the "Challenge Cup" Extracurricular Science
and Technology Works Competition (x?=4.31, P=0.038), interest in participation (x?=3.94,
P=0.047), willingness to commit time to scientific research (x?=13.14, P<0.001), and partic-
ipation in experiments or data analysis (x?=18.86, P<0.001). See Table 2.

Table 2. Analysis of scientific research participation among college students.

Scientific Research Participa-

Variables Status :(();/1 ’) x2 P
Yes No
Characteristics
Aoe <22 yearsold 138(44.95%)  182(58.52%) 23.2 <0.00
& >22 yearsold  169(55.05%)  129(41.48%) 8 1
Male 151(49.19%)  163(52.41%)
Gender Female 156(50.81%)  148(47.50%) -4 0423
Lower (Fresh-
man & 82(26.71%) 156(50.16%) 5= o 0 00
Grade Sophomore) 8‘ 1
Higher (Jun- o o
ior—Fifth) 225(73.29%) 155(22.19%)
SYeArPIOT ) 56.03%)  167(53.70%)
Academic System 4_yge$r;‘m_ 0.34 0561
135(43.97%)  144(46.30%)
gram
Understanding of Research
Content
Teachers' Research Aware 198(64.50%) 158(50.80%) 11.8 0.001
Projects Unaware 109(35.50%) 153(49.20%) 6
Students' Innovation & Aware 231(75.24%) 192(61.74%) 13.0 <0.00
Entreprencurship Training ;e 760a76%)  1193826%) 5 1
Program
"Challenge Cup" Aware 212(69.06%) 190(61.09%)
Extracurrici:(t)lrllar Competi- Unaware 95(30.94%) 121(38.91%) 4.31 0.038
Recognition of Participation
School encourages Agree 248(80.78%) 244(78.46%) 0.52 0473
participation Disagree 59(19.22%) 67(21.54%) ' '
Contributes to theoretical & Agree 256(83.39%) 254(81.67%) 032 0574
practical learning Disagree 51(16.61%) 57(18.33%)
Enhances Professional Agree 271(88.27%) 262(84.24%) 2.11 0.146
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Competence Disagree 36(11.73%) 49(15.76%)
Willingness to Participate
. D Yes 224(48.70%) 204(65.59%)
Interested in participation No 83(51.4%) 107(34.41%) 3.94 0.047
. <4 185(60.26%) 230(73.95%) 13.1 <0.00
Devote Time (hours/week) >4 122(39.72%)  81(26.05%) 4 1
Participate in Experiments Yes 171(55.70%) 119(38.26%) 18.8 <0.00
or Data Analysis No 136(44.30%) 192(61.74%) 6 1
- . - Yes 83(27.04%) 68(21.86%)
Participate in paper writing No 204(79.96%) 243(78.14%) 2.24 0.135
Personal willingness in Yes 182(59.28%) 192(61.74%) 0.39 0.533
paper publication No 125(40.72%) 119(38.26%)

3.3. Factors Influencing Student Participation in Scientific Research

Binary logistic regression analysis indicated that factors such as Age (OR=0.58, 95%CI:
0.42~0.80), Grades (OR=0.36, 95%CI: 0.26~0.51), Awareness of teachers' scientific research
projects (OR=1.76, 95%CI:1.27~2.43), Knowledge of College Students' Innovation and En-
trepreneurship Training Program (OR=1.884, 95%Cl: 1.33~2.66), and Familiarity with the
"Challenge Cup" Science and Technology Works Competition (OR=1.42, 95%CI:1.02~1.98)
significantly influenced students' participation in scientific research (P<0.05). See Table 3.

Table 3. Factors influencing students' scientific research participation.

Factors (Reference) B S.E. Wals OR 95% CI P
Age (<22 years old) 055 016 1132 058 042-0.80 0.001
Grade (lower grades) -1.02  0.17 3498 036 0.26~0.51 <0.001
Teachers’ Research Projects 057 017 1177 176 1.27~2.43 0.001
(Aware)
College Students' Innovation & 063 018 1290 188 1.33~2.66 <0.001

Entrepreneurship Program (Aware)
"Challenge Cup" Competition (Aware) 0.35 0.17 429 142
Interest in Participation (Yes) 035 018 393 142
Devote Research Time (<4 hours/week) -0.63 0.17 1299 0.53
Participate Experiments or Data Analysis
(Yes)

1.02~1.98 0.038
1.00~2.00 0.048
0.38~0.75 <0.001

071 016 18.66 2.029 1.47~2.80 <0.001

4. Discussion

Scientific research education serves as a crucial approach to enhancing the quality of
professional talent training. Early participation in scientific research by under- graduates
brings multiple benefits [12]. For students, it strengthens basic professional knowledge,
improves problem-solving abilities, stimulates the willingness to communicate, and en-
hances teamwork skills, innovative practical capabilities, and research literacy [13]. For
universities, engaging in research promotes the organic integration of teaching and re-
search, supporting the cultivation of comprehensive innovative talents and the improve-
ment of both teaching quality and overall research capabilities. For society, it helps better
meet market demands for medical innovation and high-level healthcare services [14].

The insufficient integration of teaching and research remains a major challenge for
universities today [15]. In practice, it not only leads to low efficiency in the utilization of
educational resources and scientific support, but also potentially affects the cultivation of
students' professional practical abilities and innovative capabilities. The greatest ad-
vantage of the "science-education collaborative" model lies in its ability to effectively en-
hance students' disciplinary knowledge and skills, cultivate their innovative thinking and
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practical abilities, integrate disciplinary knowledge with professional issues, and achieve
the goal of "applying what is learned" [16]. Moreover, it plays a positive role in continu-
ously promoting the optimization of professional structures, development of applied
courses, and the cultivation of educators who effectively integrate scientific research and
teaching.

In professional practice, extracurricular programs such as the College Students' In-
novation and Entrepreneurship Training Program, various innovation and entrepreneur-
ship competitions, and the "Challenge Cup" National College Students' Extracurricular
Academic Science and Technology Works Competition attract active participation from
students due to their unique application value and appeal. However, college students'
engagement in scientific research is influenced by multiple factors, such as personal level:
personal interests and motivation, professional knowledge accumulation, research skills
(e.g., literature retrieval, data analysis), and current academic performance; institutional:
whether curriculum design includes research methodology training, whether teacher-stu-
dent collaboration and interdisciplinary research are encouraged, as well as practical plat-
forms and resources (e.g., laboratory accessibility, research equipment sharing mecha-
nisms, academic lectures, and the organization of research competitions like the "Chal-
lenge Cup" Works competition). These factors interact to potentially affect college stu-
dents' participation in scientific research.

This survey shows that approximately 50% of students participate in research activ-
ities, indicating a relatively low overall participation rate. Additionally, factors such as
age and grade were identified as independent predictors of students' engagement in ex-
tracurricular research. This finding is consistent with the analysis by Jiao Yicheng et al.
based on the "National College Student Survey Research Database (NCSS)" [17], which
revealed significant differences in research participation rates across grades—gradually
increasing from freshman to senior year. Age and grade emerged as significant factors
influencing students' participation in science-education collaborative activities, primarily
because older students and upperclassmen typically accumulate more disciplinary
knowledge and practical experience. This equips them with better competencies required
for such activities, making them more inclined to seize and engage in research opportuni-
ties.

A deeper understanding of the university's research environment, resources, and ac-
ademic atmosphere may also influence students' likelihood of participating in science-
education collaborative activities. This study found that awareness of science-education
collaboration and research competitions also affects participation rates. Students with bet-
ter knowledge of science-education collaborative programs and research events are more
likely to engage, as they have a clearer understanding of the connotations and values of
these programs, as well as their own roles and responsibilities within them. Additionally,
participation in research paper writing and publication influences engagement. Early ex-
posure to research allows students to understand the basic research process comprehen-
sively, potentially stimulating their research interest and creativity.

The increasing demand for healthcare, disease prevention, and health education ser-
vices in society has led to a gradual improvement in the quality requirements for medical
research and education. Educational institutions should comprehensively consider these
realities, establish open research platforms and resources, address students' individual
needs, and encourage them to actively participate in research activities. This can promote
the transformation of students' theoretical knowledge into practical abilities, enhance
their professional confidence, sense of achievement, and innovation ability.

The integration of teaching and research in medical colleges is not only an urgent
requirement for current higher medical education but also the key to adapting to the fu-
ture development of the medical field. Although cultivating medical students' research
capabilities still faces various challenges, universities can inject more vitality into estab-
lishing a high-quality "science-education collaborative education" training system by add-
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ing interdisciplinary research foundation courses, opening research platforms such as pri-
mary laboratories [18], optimizing research practice conditions, and strengthening pub-
licity and incentive measures for the benefits of research participation.

5. Conclusions

The participation of college students in scientific research exhibits diverse character-
istics and is influenced by a variety of factors, including demographic variables such as
grade level and age, as well as cognitive factors like understanding of institutional and
teacher-led research projects. Moreover, personal motivation and individual interests play
critical roles in determining engagement levels. Given these multifaceted influences, edu-
cational institutions should adopt a comprehensive and targeted approach to encourage
scientific research participation. This includes designing tailored mentorship programs,
providing accessible research resources, and fostering an inclusive academic environment
that nurtures curiosity and innovation. Furthermore, integrating research opportunities
early in the curriculum and promoting interdisciplinary collaboration can enhance stu-
dents' practical skills and critical thinking abilities. By strategically aligning educational
policies with students’” developmental stages and interests, universities can effectively cul-
tivate a new generation of innovative and research-oriented professionals in the field of
public health.
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