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Introduction: Research is a fundamental component for advancing healthcare and medical knowledge. It enhances students’ ability
to practice evidence-based care in clinical practice. Despite the recognized benefits, barriers such as lack of time, skills, funding, and
guidance impede students’ involvement in research. This study aims to evaluate the effectiveness and impact of conducting
a specialised extracurricular research course designed for medical students at King Faisal University.

Patients and Methods: A quasi-experimental study utilized a pretest-posttest design, including a control group. Participants
were second-to-sixth-year medical students, divided into an intervention group and a control group. The intervention group participated
in a comprehensive research course over eight months. A pretest-posttest self-administered questionnaire was given at the beginning and
end of the course to assess research knowledge and attitudes. The control group completed the same at equivalent time points.
Results: The paired sample s-test demonstrated significant improvements in pre- and post-test scores for research knowledge among
students who attended more than 50% of the course (p = 0.009). Similarly, students who attended less than or equal to 50% of the
course content also showed significant gains in research knowledge (p = 0.005). However, the comparison between the intervention
and control groups did not show a significant difference (p = 0.160).

Conclusion: This study highlights the effectiveness of a structured research training program in enhancing medical students’ research
knowledge and attitudes. The findings advocate for integrating formal research training into medical curricula to prepare future
healthcare professionals for evidence-based practice and sustained research engagement. Despite limitations such as non-randomized
assignments and a single-institution focus, the study underscores the transformative impact of systematic research education on
medical students’ professional development.

Keywords: academic development, extracurricular, medical education, medical students, pretest-posttest, quasi-experimental study,
research

Introduction

Research is a very important aspect of enhancing medical services and medical development.' It is defined as a systematic
process to achieve new knowledge, science, or invention by the use of standard methods.? It plays a crucial role in acquiring
knowledge in biological and medical sciences.® Acquiring research knowledge about performing research enables students to
decide based on evidence-based medicine in healthcare practice.* Furthermore, active engagement in research activities
contributes to the continuous improvement of healthcare standards.’

Every healthcare student is expected to have the ability to execute research in order to attain professional accomplishments
and gain crucial understanding.” Participation in research has been found to have a positive impact on students’ critical
thinking and communication skills.® Similarly, engaging in research courses has been proven to enhance students’ beliefs
regarding science in the short term.” A previous study indicated that medical students with research experience outside the
curriculum tend to conduct further papers post-graduation compared to those without such experience.® However, for the
purpose of publishing medical research, possessing a comprehensive understanding of research ethics, applicable techniques,
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and constrictive views is mandatory.” "' In addition, several barriers hinder research engagement, including insufficient time,
limited skills and expertise, inadequate access to funding and resources, lack of proper guidance from teaching staff, restricted
access to medical journals and relevant databases, and insufficient motivation to pursue research activities.>'*'* Several prior
studies have emphasized the benefits and advantages of research training specifically tailored for medical students.'*'> Goto
et al established a research program across various universities in Vietnam and concluded that learning and practicing research
is a valuable and reliable strategy.'® A subsequent study done by the University of Calgary found a substantial rise in medical
student research draft submissions from 11% to 59% following the implementation of a structured research program.'’

At King Faisal University, medical students already follow a research curriculum that includes quarterly sessions and
lectures on medical research. However, an exclusive course has been proposed to enhance their education, provide hands-
on research experience, and support publishing efforts. This course aims to bridge the gap between theoretical knowledge
and real-world application through a structured research program. Therefore, this study evaluates the effectiveness of an
extracurricular research course designed specifically for medical students. Therefore, this research is both exclusive and
crucial, as it provides valuable insights into how structured research programs can bridge the gap between theoretical
knowledge and real-world application. This research aims to evaluate the effectiveness of an extracurricular research
course specially designed for medical students.

Methods and Materials

Study Design

This is a quasi-experimental study that utilised a pretest-posttest design including a control group. The study used a self-
administered questionnaire tailored to medical students to assess the impact of the extracurricular research course
announced by the College of Medicine Research Club. The course consists of 20 educational hours and lasts for 4
days; Institutional Review Board approval was obtained, and the study spanned from September 2023 to April 2024.

Participants

The study sample comprised students from the Bachelor of Medicine and Surgery Program at King Faisal University,
Saudi Arabia, specifically those in their second to sixth year out of a seven-year program. A total of 91 students
participated in the study, divided into two main groups: the intervention group and the control group. The intervention
group included students who voluntarily registered for the extracurricular research course announced by the College of
Medicine Research Club. From a pool of 345 students, 145 were selected based on mentor availability and registration
priority. Among these, 71 students (71/145; 49%) completed both the pretest and posttest questionnaires and were
deemed eligible to participate in the study. The distribution of students by academic year was as follows:

e Second-year students: 8/71 (11.2%)
Third-year students: 10/71 (14%)
Fourth-year students: 16/71 (22.5%)
Fifth-year students: 18/71 (25.3%)
Sixth-year students: 19/71 (26.7%)

The 71 students in the intervention group were further subdivided based on their attendance and participation in the course:

e Group A: Forty-one students (41/71; 58%) attended Only one or two days, covering 50% or less of the course
content.
e Group B: Thirty students (30/71; 42%) attended three or four days, covering more than 50% of the course content.

The control group consisted of 20 students (20/91; 22%) who neither registered for nor participated in the course. The
participants were chosen through a convenience sampling method. Both the intervention group (71/91; 78%) and the
control group (20/91; 22%) were included in the study’s analyses.
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Data Collection

A self-designed questionnaire [supplementary file] was developed for this study after an extensive literature
p, 1121718

searc tailored to align with the course content. The relevance of the questionnaire was verified by expert
faculty members. To ensure understandability, a pilot questionnaire was administered to a group of undergraduate
students, resulting in modifications based on feedback from both the students and the experts. The reliability of the
questionnaire was evaluated using Cronbach’s alpha, which produced a coefficient of (0.805), indicating good internal
consistency. The questionnaire was divided into three sections: the first section comprised 9 items, gathering demo-
graphic information such as gender, age, and educational level. The second section consisted of 27 multiple-choice
questions, designed to assess participants’ knowledge of the medical research in areas such as literature review, critical
appraisal, research proposal development, research methodologies, research components, statistical analysis, and ethical
considerations. The third section consisted of 12 items aimed at understanding participants’ attitudes towards medical
research, with responses measured using a five-point Likert scale, ranging from strongly disagree (score-1) to strongly
agree (score-5). In the pre-test, we distributed the questionnaire before the exposure to the first course lecture, and we
distributed the post-test questionnaire after the last lecture. The data was collected through a Google Form, which was
distributed to participants via WhatsApp. The collected data was securely stored in an Excel file, ensuring confidentiality
and integrity throughout the process. Regarding the control group, they filled out the pre and post-questionnaire with the
same interval without exposure to the course content.

Intervention

The study intervention group participated in a series of comprehensive lectures delivered by residents and consultants,
spanning four days (Figure 1). These lectures were conducted at a rate of one day every two months, covering a total of
six months during the academic year. Each instructional day lasted three to five hours of in person lectures, accumulating
approximately 20 hours of instructional time. The first day highlights an overview of research steps, how to choose
research ideas, how to read scientific papers, and a literature review. The second day highlights the research proposal,
introduction section, research method, and IRB approval. The third day highlights the writing discussion, the SPSS
program, and the results. The last day highlights writing abstracts and journal submissions. The concept behind the time
intervals between each day of the course was to allow participants enough time to complete the tasks required of them
before proceeding to the next day. Participants were randomly allocated into groups of 5—6 students, with each group
assigned a mentor from the faculty who provided guidance and reviewed their work throughout the six months. By the
end of the period, each group was required to complete a research paper.

Ethical Considerations

The study was reviewed and approved by the Institutional Review Board at King Faisal University, Al-Ahsa, Saudi
Arabia (Ethics Approval No. KFU-REC-2023-SEP-ETHICS1517). Prior to participating, informed consent was obtained
from all participants.
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Figure | Overview of the Course Structure and Flow.
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Statistical Analysis

Data were analysed using SPSS version 26.0 (IBM Corporation, Armonk, NY, US). Descriptive and inferential statistics were
employed to analyze the data. Frequencies and percentages were calculated to summarize categorical variables such as gender,
academic year, and obstacles faced in research engagement. For continuous variables, mean scores and standard deviations
were computed to assess participants’ research knowledge and attitudes before and after the intervention.

Paired sample t-tests were conducted to evaluate changes in research knowledge and attitudes within each group
(intervention and control) pre- and post-intervention. Independent sample t-tests were used to compare post-intervention
scores between the experimental and control groups. Effect sizes were calculated to assess the magnitude of observed
differences. The level of statistical significance was set at p < 0.05 for all tests.

Results

Table 1 presents the demographic characteristics of the study participants (N = 91), highlighting their distribution by gender,
academic year, and the obstacles faced in research engagement. The gender distribution is nearly balanced, with 49.5% male
and 50.5% female participants, ensuring diverse perspectives in the study. Participants were drawn from various academic
years, with the largest group from Year 4 (30.7%), followed by Year 6 (23%) and Year 5 (21%). The smallest groups were from
Year 3 (16.5%) and Year 2 (8.8%), indicating broad representation across the medical curriculum.

A significant portion of students (41.8%) identified a lack of research training as a major obstacle to research
engagement, highlighting a critical area for curricular improvement. Additionally, 35.2% of participants cited limited
time due to academic commitments, underscoring the challenge of balancing research with rigorous medical studies.
Inadequate mentorship (27.5%) and lack of funding/resources (20.9%) were also notable barriers.

Analysis of paired sample tests (Table 2) reveals changes in pre- and post-test scores among participants. For Group
B, those attending more than 50% of the course, pre-intervention scores averaged 13.63 and increased to 16.00 post-
intervention, reflecting a mean difference of —2.37 (p = 0.009). Group A, with an attendance of 50% or less, exhibited an
increase in mean score from 12.78 to 15.51, resulting in a mean difference of —2.73 (p = 0.005). In contrast, the post-
intervention comparison between the experimental group and the control group did not yield a statistically significant
difference, with a mean difference of 2.75 (p = 0.160). Comprehensive statistics (Table 3) elucidate these findings,
presenting standard deviations and error means that contextualise the variability and dependability of these

Table | Participant Demographics (N = 91)

Variable Category Frequency (n) | Percentage (%)
Gender Male 45 49.5%
Female 46 50.5%
Academic Year Year 2 8 8.8%
Year 3 15 16.5%
Year 4 28 30.7%
Year 5 19 21%
Year 6 21 23%
Obstacles Faced | Lack of research training 38 41.8%
Limited time due to academic commitments | 32 35.2%
Inadequate mentorship 25 27.5%
Lack of funding/resources 19 20.9%
Negative perceptions of research 15 16.5%
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Table 2 Paired Sample Test for Intervention and Control Groups

Pair Paired Difference Mean | Standard | Standard | 95% Confidence | t df | p-value
Deviation | Error Interval of the (2-tailed)
Mean Difference
Pair | Pre (Group B) vs Post (Group B) -2.37 | 4.60 0.84 —4.08 to —0.65 —2.82 | 29 | 0.009
Pair 2 Pre (Group A) vs Post (Group A) -2.73 | 5.88 0.92 —4.59 to —0.88 —2.88 | 40 | 0.005
Pair 3 Pre (Control) vs Post (Control) —1.15 | 3.20 0.72 —2.65 to 0.35 —1.60 | 19 | 0.130
Pair 4 Experimental (Post) vs Control (Post) 2.75 8.40 1.88 —1.18 to 6.68 1.87 19 | 0.160

Note: P<0.05(significant).

Abbreviations: t, test statistic value, df, degrees of freedom.

Table 3 Means Before and After for Interventional and Control Groups

Pair Group Mean | N | Standard | Standard
Deviation | Error Mean
Pair | | Group B (Pre) 13.63 | 30 | 6.6l 1.21
Group B (Post) 16.00 | 30 | 5.51 1.01
Pair 2 | Group A (Pre) 12.78 | 41 | 6.65 1.04
Group A (Post) 1551 | 41 | 6.08 0.95
Pair 3 | Control (Pre) 11.80 | 20 | 5.90 1.32
Control (Post) 1220 | 20 | 5.70 1.27
Pair 4 | Experimental (Post) 14.95 20 | 6.04 1.35
Control 1220 | 20 | 5.70 1.27

measurements. For example, Group B (Pre) had a standard deviation of 6.61 and a standard error mean of 1.21, while

Group B (Post) recorded a standard deviation of 5.51 and a standard error mean of 1.01.

Before the intervention (Table 4), the attitudes toward medical research were generally positive among students. The

highest mean score was 4.51 for the anticipation of participating in future research, while the statement regarding the

enjoyment of research hours yielded a lower mean score of 3.32, indicating less enthusiasm for the process itself. The

Table 4 Participants’ Attitude Toward Medical Research Before the Intervention

Statement

Pre- Post- Pre- Post- p-value p-value p-value
Intervention Intervention Intervention Intervention (Change in (Change (Intervention
Attitude Mean Attitude Mean Attitude Attitude Intervention in vs Control
(Intervention (Intervention Mean Mean Group) Control Post-
Group) Group) (Control (Control Group) Intervention)
Group) Group)

I will participate in doing 4.51 4.85 425 430 0.021 0.740 0.043

research in the future.

All medical students should be | 4.30 4.72 4.15 4.20 0.034 0.810 0.049

trained to do research.

(Continued)
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Table 4 (Continued).

Statement Pre- Post- Pre- Post- p-value p-value p-value
Intervention Intervention Intervention Intervention (Change in (Change (Intervention
Attitude Mean Attitude Mean Attitude Attitude Intervention in vs Control
(Intervention (Intervention Mean Mean Group) Control Post-
Group) Group) (Control (Control Group) Intervention)

Group) Group)

Research education should be | 4.15 4.46 3.95 4.00 0.046 0.670 0.058

mandatory in medical

students’ curriculum.

Conducting and utilizing 4.11 437 4.00 3.95 0.039 0.780 0.067

research is important skills for

physicians.

Research will help in better 4.11 4.56 4.00 4.10 0.028 0.630 0.053

understanding of the subject.

Research will help in one’s 4.13 4.38 4.05 4.05 0.042 0.990 0.062

clinical practice later.

Research is helpful to enhance | 4.23 4.61 4.18 4.18 0.025 0.950 0.036

one’s critical thinking.

Carrying out Research workis | 4.10 3.87 4.00 4.00 0.110 1.000 0.118

stressful.

Research work should be 3.76 3.69 375 3.80 0.200 0.850 0.198

made optional.

Research hours are enjoyable. | 3.32 3.58 3.35 3.40 0.045 0.780 0.152

A medical student should be 3.87 435 3.85 3.90 0.037 0.760 0.078

able to plan and conduct

a research project and write

a scientific publication.

Research could be a factor in 3.07 2.86 3.10 3.15 0.189 0.810 0.204

increasing hate between

classmates.

Abbreviations: SA, Strongly agree; A, Agree; N, Neutral; D, Disagree; SD, Strongly disagree.

least agreement was noted for the statement that research could increase heat between classmates, with a mean score of
3.07. Following the intervention, there was a noticeable improvement in attitudes toward medical research. The statement
about future participation in research achieved a mean score of 4.85, suggesting increased enthusiasm. The endorsement
for mandatory research education also saw an increase, achieving a mean score of 4.46 post-intervention. Despite
improvements, the enjoyment of research hours remained modest with a post-intervention mean score of 3.58, and

concerns about research fostering discord among classmates marginally improved, with a post-intervention score of 2.86.

Discussion

The crucial importance of scientific research for advancing medical practice is widely recognized.' To ensure appropriate
collaboration in creating new literature and implementing optimal evidence-based care, all healthcare providers must be
competent in every research element.* Incorporating comprehensive medical research education into undergraduate
programs has become a cornerstone of modern medical training. This approach aims to equip future healthcare
professionals with critical research skills and a robust foundation of knowledge essential for navigating the complexities
of evidence-based medicine.” Our study aimed to analyze the effectiveness of establishing a dedicated healthcare student
research school.
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The main findings of this study indicate that the intervention group demonstrated a statistically significant improve-
ment in research knowledge following the training course compared to their baseline scores. This improvement, as
evidenced by the analysis of post-test knowledge scores, reflects an enhanced understanding of research principles among
the course participants. However, when compared to the control group, the difference in post-test scores was not
statistically significant. Previous studies have repeatedly shown that structured research training greatly improves
medical students’ research knowledge and skills.""'* Astonishingly, the study found no substantial difference in knowl-
edge comparing the experimental group with the control group. This unexpected result aligns with findings by Eby et al,
which suggest that the effectiveness of mentorship may vary based on factors such as the mentor’s expertise, the quality
of the mentor-mentee relationship, and the duration of the mentoring program.'” These variables are critical in
determining the success of mentorship interventions, as mismatches in expertise or poor mentor-mentee dynamics may
reduce their impact. Additionally, one limitation of our study is the use of a non-randomized sampling method, which
may have contributed to this finding. Non-randomized designs can introduce selection bias, as participants may possess
inherent differences that influence outcome measures independently of the intervention.*

Our findings indicate that Group B had a higher pre-test mean knowledge score of approximately 13.63, compared to
Group A and the control group, which had lower means of 12.78 and 12.20, respectively. This suggests that participants
in Group B may have entered the study with a stronger foundation in research knowledge. The discrepancy in baseline
knowledge between the groups could reflect differences in prior exposure to research concepts, educational backgrounds,
or motivation levels. These factors might have influenced their initial readiness and ability to engage with the research
course content effectively. Sabzwari et al highlighted a strong association between prior research involvement and current
engagement, particularly among male participants and those working in the public sector.' Additionally, doctors engaged
in research were more likely to report positive attitudes toward it, while 83.5% of those not involved found it
challenging.! However, it remains unclear whether early research experiences in medical school stimulated later
involvement or if pre-existing motivation drove both early and later participation.”'

The intervention group demonstrated improved attitudes toward research, showing increased motivation and a more
positive perspective on its importance in medical practice, aligning with the findings of Vujaklija et al.” Additionally,
other studies indicate that medical students would welcome training in academic writing.!” However, previous research
has highlighted that despite generally positive attitudes toward research, there was a noticeable deficiency in practical
skills, particularly in reading and writing academic literature.”> One of the most notable outcomes was the increased
motivation to engage in research activities. The highest-rated post-intervention statement, “I will participate in research-
ing in the future”, achieved a mean score of 4.85, showing a statistically significant improvement from pre-intervention
levels and a significant difference between the control and intervention groups. This highlights the course’s effectiveness
in encouraging and motivating participants to continue and pursue research in the future. Regrettably, there was
noticeable ambivalence regarding the obligatory aspect of research, as indicated by the statement, “Research work
should be made optional”, which received a mean score of 3.69. Although students acknowledged the importance of
research, they exhibited reluctance to engage in it. For instance, a study by Burgoyne et al discovered that while many
healthcare students appreciated the educational value of research, a significant proportion expressed discomfort with the
mandatory nature of research projects, citing time constraints and the added pressure it placed on their already
demanding schedules.” Similarly, Amgad et al reported that students often viewed compulsory research as an additional
burden, leading to mixed feelings about its inclusion in the medical curriculum.**

The study identifies lack of research training and limited time due to academic commitments as major barriers to
research involvement, consistent with findings from previous studies by Alsaleem et al and Giri et al'*'* Additionally,
prior studies have found a lack of time, disruption of normal studies, and the belief that student papers are rarely cited to
be a barrier to medical students engaging in research.”® Notably, a previous study highlighted that interest in research
among healthcare students declines as they advance in their academic years, further emphasizing time as a critical
barrier.** For participants who had not yet published, the primary obstacle was the lack of opportunity to initiate research
projects, which consequently led to the perception that they had no work to submit for publication.'” Furthermore, when
analyzing graduates as a whole, it was evident that those who had research opportunities during medical school were
significantly more likely to pursue research in their postgraduate careers.”' These enduring difficulties highlight the
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necessity of comprehensive support networks to encourage student participation in research projects. Finally, these
findings highlight how important it is to include formal research training in healthcare education and demonstrate how it
improves students’ research knowledge, attitudes, and future involvement in research.

Limitation

This study has several limitations that should be considered when interpreting the findings. The quasi-experimental
design with non-randomized group assignments may introduce selection bias and limit generalizability, and the single-
institution setting at King Faisal University further restricts applicability to other populations. The low response rate may
introduce non-response bias, potentially stemming from time constraints or survey fatigue. The reliance on self-reported
questionnaires introduces the possibility of response bias, and while reliability was assessed using Cronbach’s alpha,
further validation of the tool is needed. Additionally, the study’s pretest-posttest design does not capture long-term
retention of knowledge or sustained changes in attitudes. Future research should include randomized designs, larger and
more diverse samples, and longer follow-up periods to enhance the validity and applicability of the findings.

Conclusion

This research emphasises the efficacy of a structured research course at King Faisal University in substantially improving
the research knowledge and attitudes of medical students. Nevertheless, there was no discernible distinction in the
knowledge outcomes of the control and intervention groups. The results emphasise the significance of formal research
training in preparing students for lifelong research engagement and evidence-based practice. Although the course
demonstrated positive effects, such as the intervention group showing improved attitudes toward research, with increased
motivation and a more positive perspective on its importance in medical practice, there are opportunities for improve-
ment, such as overcoming participation barriers and enhancing engagement through curriculum refinement. Future
research should investigate the long-term retention of research skills and attitudes and expand to multiple institutions.
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