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Abstract

Background Although research experience is important for medical students, it is difficult to develop research skills
only through a formal curriculum. To develop research programs that address the authentic needs of students and
align with the entirety of the medical school curriculum, a learner-centered approach may be more effective than an
instructor-centered approach. This study investigates medical student perspectives on factors that help them develop
research competency.

Methods Hanyang University College of Medicine in South Korea operates the Medical Scientist Training Program
(MSTP) as a supplement to its formal curriculum. Semi-structured interviews were held with 18 students (20 cases) in
the program, and qualitative content analysis was performed using the software tool MAXQDA20.

Results The findings are discussed in relation to three domains: learner engagement, instructional design, and pro-
gram development. The students were more engaged when they perceived the program as a new experience, had
prior research experience, wanted to make a good impression, and felt a sense of contribution. In terms of instruc-
tional design, they positively participated in research when their supervisors respected them, set clear tasks, provided
constructive feedback, and invited them into the research community. In particular, the students highly valued rela-
tionships with their professors, and these relationships served not only as a main motivating factor in their research
participation but also affected their college lives and careers.

Conclusions The longitudinal relationship between students and professors has newly emerged in the Korean
context as a factor that strengthens student engagement in research and the complementary relationship between
formal curriculum and MSTP was highlighted to encourage student engagement in research.

Keywords Research activities, Student research engagement, Research competencies, Medical student, Interpersonal
relation, South Korea
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Background
Research skills are a key competency for doctors who
need to keep knowledge current in the ever-changing
medical field. To help students develop these skills, medi-
cal schools striveto provide a variety of research oppor-
tunities, including mandatory, elective, and optional
programs [1]. Participating in research prior to gradua-
tion helps medical students integrate scientific and clini-
cal knowledge, thereby improving the quality of patient
care at clinical sites after graduation [2]. While research
experience is important for all medical students, it is
especially important for those wanting to become physi-
cian scientists. However, in Korea, the number of physi-
cian scientists is low, with very few students choosing to
practice basic medicine after graduating from medical
school, and the number of clinicians attempting research
and clinical trials continues to decrease [3, 4]. Medical
education in Korea focuses on patient treatment, and
students are concerned about a poor research environ-
ment, limited research funding, and a lack of opportuni-
ties to conduct research if they pursue basic medicine [4].
Many previous works have investigated the educational
outcomes of medical research programs. For instance,
several studies found that research experience increases
students’ interest in research and fosters research-related
competencies such as information collection, analyti-
cal skills, critical appraisal, and inference-making ability
[5-7]. Moreover, through research programs, students
develop scientific writing skills, the ability to accept
feedback, and skills to work with team members, which
are important for building their research-related com-
petencies [8—10]. They not only increase their curios-
ity in research but also receive help in choosing their
majors and contribute to future career development [11].
Research programs ensure that medical students are
engaged in research and academic jobs, which in turn
raises the completion rate of the degree program and
strengthens research in the medical field [12-14].
However, irrespective of whether they complete a
research program or not, some students lose interest
in research or fail in their confidence when faced with
challenges [11, 15, 16]. For instance, students who lack
knowledge related to research and are passively involved
may complain about psychological difficulties through-
out the program duration [11, 17]. These students are less
motivated to perform research or participate in follow-up
studies as they do not plan to pursue a career in research
[18, 19]. Finally, the research activities may prove exces-
sively challenging, making it difficult to achieve the pro-
gram’s goal of training students to be future researchers.
To identify more effective approaches to medical stu-
dents’ engagement in research, previous studies have
taken a qualitative approach to understanding the
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perspectives of students, educators, and administrators,
with emphasis on the instructor viewpoint [1, 10, 20].
Most studies emphasized the role of the instructor in
achieving successful outcomes. For instance, it has been
reported that student participation relies greatly on the
instructor’s prior supervision experience and research
capabilities [6, 8, 9]. Conversely, a lack of dedicated time
or poor quality supervision from the instructor can have
negative effects on student participation [21]. In addi-
tion, the availability of funding, research equipment, and
compensation also influence program success [15, 17, 18,
22]. While the instructor-centered perspective is valu-
able, it also has limitations. Instructors guide students
based on their preferences and biases and cannot directly
observe every student’s research process. This can lead
to a potential discordance between students’ perceptions
of promoting research engagement and the instructor’s
perspective.

Therefore, it is crucial to explore students’ roles and
perspectives on research engagement. This study exam-
ines the perspectives of students enrolled in an extracur-
ricular research-intensive program, given the challenges
of developing research skills in a short period. While pre-
vious studies have utilized surveys to enhance research
programs within a defined formal curriculum [6, 11],
this study explores student viewpoints using a qualita-
tive approach. It aims to understand how to strengthen
research competency from a learner-centered perspec-
tive beyond the boundaries of the formal curriculum.

In the Medical Scientist Training Program (MSTP)
at Hanyang University College of Medicine (HYUCM),
students can participate in research independent of the
time or subject matter of the regular curriculum. Stu-
dents who join MSTP are motivated from the beginning
because they participate voluntarily, so they can conduct
advanced research with genuine interest. Their thoughts
may shed light on the context in which student participa-
tion in research is promoted and what type of supports
are needed. Gaining insight into students’ perspectives
can provide valuable information on their authentic
needs and the types of support necessary to promote
research engagement in alignment with the entire cur-
riculum context [23]. This understanding is significant
in ensuring the long-term effectiveness of the program
and encouraging the development of student-centered
research programs.

The current trend in medical education is to shift
from a lecturer- to a learner-centered paradigm, and
students can play a role in advocating and promoting
change as catalysts for improving the curriculum [24].
Hence, this study explores factors that facilitate students’
research engagement from learner-centered narratives.
The main research question is “How is student research
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Fig. 1 The formal curriculum and Medical Scientist Training Program (MSTP). @ Except for Medical 4

engagement facilitated during the MSTP?” The results
can also serve as basic data for the development of extra-
curricular research and educational programs for learn-
ers and supervisors.

Methods

Study context

This qualitative study was conducted at HYUCM in
South Korea. The formal curriculum of Korean medical
schools consists of two years of the pre-medical phase,
where students learn the basic curriculum, and four years
of the medical phase, which includes the advanced cur-
riculum. The pre-medical course aims at developing stu-
dents’ professional identity and teaching fundamental
medical knowledge including humanities and basic sci-
ences. The medical course is comparable to that of other
international universities, with students studying medi-
cal information during the first two years and practicing
clerkships for the remaining two years.

Since the formal curriculum offers students lim-
ited research opportunities due to its intense academic
workload, HYUCM has run an extracurricular student
research program, MSTP, since 2017 (see Fig. 1). Students
are not given grades in the program, but they sometimes
receive rewards like credits, which the university offers
to increase participation and interest [25]. For instance,
since 2021, the program has provided one credit. Par-
ticipating in MSTP is not required for graduation, which
means the program is similar to an extracurricular club.

Faculty in the clinical and basic sciences are matched
with students to form a research team for two semes-
ters. The institution’s curriculum comprises an ini-
tial two years of pre-medical and three to six years

of medical school. Sixth-year medical students are
excluded from the program because they cannot partic-
ipate for the entire duration owing to their preparations
for clinical practice and the national medical licensing
exam. Approximately 10-20 professor-student teams
are created every year. Although the program guar-
antees operational autonomy for the research teams,
there are some guidelines. An interim progress report-
ing session is scheduled for September and a final result
reporting session for December. During the program,
students must complete research reports, research
notes, and laboratory entry logs, among other docu-
ments, which they then submit to the committee after
the program ends. The teams can present their results
at academic conferences, submit their study to journals,
or publish their research; however, these are not man-
datory program requirements.

Participants

Participants were recruited through purposeful sam-
pling which select participants based on specific cri-
teria relevant to the research objective. This approach
allowed researchers to gather in-depth and representa-
tive data from the population of interest [26]. They were
selected based on the following criteria: (1) completed
the program at least once, (2) a diversity of years/levels
at the university, (3) a diversity of grades earned, and
(4) a diversity of research departments (i.e., clinical and
basic science). Finally, 18 students (20 cases; 2 students
participated twice) participated in the study. Table 1
summarizes the participant characteristics.
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Table 1 Participant characteristics

Category n
Year
Pre-medical 1 8
Pre-medical 2 3
Medical 1 -
Medical 2 3
Medical 3 6
Gender
Female 7
Male M
Age
19-21 years 3
22-23 years 5
24-25 years 7
> 26 years 5
Faculty department
Clinical science? 15
Basic science® 5

2 Clinical science: Internal Medicine (4); Neurology (1); Orthopedic Surgery (4);
Ophthalmology (2); Psychiatry (1); Surgery (1); Urology (2)

b Basic science: Microbiology (1); Medical Education (1); Environmental Biology &
Medical Parasitology (1); Pathology (1); Biochemistry & Molecular Biology (1)

Data collection

Data were collected through in-depth, semi-structured
interviews from May 2021 to April 2022. Each participant
completed a one-on-one interview with the researcher
face-to-face. The duration of an interview was one to two
hours. The interview questions were developed by incor-
porating insights from previous research that addressed
relevant issues such as how to cultivate undergraduate
students’ interest in research, and how to sustain that
interest over the long-term by implementing effective
research programs [6, 8, 10, 17]. The main questions in
the interview guide were the following:

+ What activities did you usually do? Please tell me
about the program process (environment, first meet-
ing with instructors, assignments, etc.).

+ What is the most memorable thing for you? Why is it
memorable?

+  Were there any challenges? If so, how did you feel at
the time and how did you overcome it?

To ensure seamless interviews, the main questions
were shared with the interviewees in advance. For the
interview itself, the researchers prepared probing ques-
tions to collect detailed data. Categories were derived
from the first 15 interviews. Then, an additional category,
called “making a good impression,” was derived after 5
additional interviews were conducted to confirm the
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saturation of the category. We determined the closure
of the interviews based on the point of thematic satura-
tion, which occurs when no further relevant codes or
categories can be identified, and recurring issues do not
offer additional insights to the study [26—28]. Generally,
saturation is achieved through an average of 1213 inter-
views for relatively homogeneous samples, and even as
few as 9 interviews can be sufficient [27, 28].

Analysis

The data were analyzed using inductive content analy-
sis, one of the main methods for qualitative research
[29, 30]. In this method, cases are collected until they
can be categorized as multiple cases of one type, lead-
ing to categories based on the units of meaning that are
consistent, repeated, and regularly presented. The inter-
views were recorded with the participants’ consent,
and the recorded files were transcribed verbatim. First,
each researcher read the transcriptions to fully under-
stand each case. Next, based on the transcribed data, the
researchers conducted open coding to list meaningful
phrases and describe keywords using the MAXQDA20
(VERBI GmbH, Berlin, Germany, 2019). In this process,
coding sheets were produced, and repeated statements
or phrases were combined to include specific meanings
that make up a group and classified into categories con-
sisting of 3—5 words. For this classification, researchers
read the interview transcripts as many times as needed.
Finally, abstractions were performed to formulate general
explanations through the naming process. A higher-level
topic was identified to represent the categories as a simi-
lar domain. All these processes were determined after
discussions among the researchers.

The researchers discussed the interview data and
exchanged feedback regularly (peer debriefing) to
enhance the trustworthiness of the study results [31].
Specifically, medical education experts and pedagogy
experts reviewed the interpretation of the findings. Addi-
tionally, the narratives used for analysis were shared with
the students to allow them to verify what they had said.
Through this process, the students could check whether
their statements were correctly understood and well
represented.

Results

Three domains—learner engagement, instructional
design, and program development—and eleven catego-
ries were derived from the qualitative analysis. Domain
of learner engagement included four subthemes, which
were specifically quoted in Table 2. The longitudinal rela-
tionship between students and professors has emerged
as a crucial factor in terms of instructional design (see
Table 3). In every one of the five quotes in Table 4, the
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Table 2 Examples of student comments on learner engagement

Categories

Quote

Perceiving the program as
a new experience

Prior experience

Making a good impression

Sense of contribution

| wanted to expose myself to a variety of experiences during the preparatory year. That is why | took part in the conference
presentation in addition to doing school activities. (Male, PM1, BS)

I was looking forward to publishing research papers through this program. The purpose was not for my career. | think
research is valuable and awesome because it can change the world. (Male, M3, CS)

The professor told me to write a paper on my own. | had written a paper in the past, and although it was not in the medi-
cal field, | thought the description technique would be similar to what | had used back then. So, | wrote it with that past
experience in mind. (Male, M2, CS)

When the research mentor saw me pipetting, he asked me if I had done it before. When | answered that | had, he told me
to try it alone after | watched him do the protocols and listen to his explanations. And when he saw me do it, he said, You
are following the protocol correctly, so | do not think you need any more explanation! (Male, PM1, BS)

The professor did not pressure me, but | thought | should work harder. If you stay at this university, you have to keep seeing
the professor. But | was worried that the professor would think badly of me if | quit the program in the middle, so during
the program, | said to myself, 'Let’s give it a try. (Male, M3, CS)

[t was not easy to go out to the lab and do experiments every day because it is vacation time. But | did my best because |
am not sure when and where | will meet him [the professor]. (Male, PM1, BS)

After seeing how my concerns—Iike how to use Al when collecting and organizing data, or what research areas could
make good use of the data—were reflected in the research, | came to believe that | had developed the mindset of a
researcher. (Male, M2, CS)

PM Pre-medical, M Medical, CS Clinical Science, BS Basic Science

Table 3 Examples of student comments on instructional design

Categories

Quote

Respecting students

Setting clear tasks

Providing constructive feedback

Invitation into the research community

The professor did not supervise me a lot, but | was very touched by his warm heart. He always treated me
warmly, took good care of me, and answered my questions well. The research process was not easy for me,
but | always thought that | should do better because he was a very nice man. (Male, PM2, BS)

We have a journal club every Friday in our lab. The graduate student researcher suggested that everyone ask
two questions during every session so that we can all stay focused. | listened carefully during the presentation
and tried hard to understand the papers to ask good questions, and then at some point | began to see the
flow of the papers. That was interesting. (Female, PM1, CS)

| tried random assignment using BMI 25, which | learned in class was a standard for obesity. But when my
professor heard about it, he gave me feedback, asking whether that method would be appropriate given the
distribution of the data | had analyzed so far. After receiving his feedback, | realized | should not take research
lightly. (Male, M3, CS)

I remember the words the professor used to compliment me. He said that | knew more about this topic than
he did. This was very inspiring to me, and it motivated me to participate actively in the research. (Male, PM1,
C9)

The professor asked other researchers to review my thesis, and they gave very detailed opinions. In particular, |
remember that one of them worked very hard during the thesis writing and submission process. After seeing
how much they helped me even though they did not know me, | decided that | will also help someone if |
find them in a similar situation later on. (Male, PM1, CS)

At first, | thought the program was being conducted just by the professor. But in the second half, other profes-
sors also participated, and | saw that the scale was bigger than | had first imagined. Afterwards, | felt pressured
to not make a mistake. (Male, PM1, BS)

PM Pre-medical, M Medical, CS Clinical Science, BS Basic Science

complementary relationship between formal curriculum
and MSTP was highly emphasized.

Domain of learner engagement

Perceiving the program as a new experience

The desire for new experiences led students to partici-
pate in the research program. Students reported that they
felt “bored with the same curriculum,” which is focused
on conveying medical knowledge, and they expected to

have diverse experiences in MSTP. They recognized the
program as an opportunity to “officially escape from
studying,” “a new stimulation,” and “vitality for their daily
routine” To meet these expectations, they accepted new
challenges, such as using an artificial intelligence pro-
gram, cell experiments, animal experiments, and confer-
ence presentations. Most students said that the program
was valuable because they could participate in research

activities, regarding acquiring authorship as a byproduct
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Table 4 Examples of student comments on program development
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Categories Quote

Setting the program assignment

As | consistently recorded my research notes, | could see where | lacked an understanding of the research flow. |

was able to quickly make up for the shortcomings of the research. (Female, M2, CS)

Through the presentations in reporting sessions, | had the opportunity to see how and what progress was being
made in other students'research. It felt like a time trial, and | was under pressure to do my research as quickly as
possible. | think it was a tool used for producing the final results. (Female, M2, CS)

Developing mutual support
between the formal curriculum and
MSTP

I was able to find references more easily this year. It was hard last year because | had never presented a journal
article. But this year, | found more references and did better research than | did last year. (Female, M3, CS)

Because the clerkship time was fixed, the most difficult part was arranging the schedule with the professor. Fur-

thermore, the hospital where the professor works and the hospital where | practice are not the same. As a result,
there was little communication. (Male, M3, CS)

Securing time to spare

In terms of time, | did not have any conflicts while | participated in the program. This is because the school lec-

tures were recorded and shared online due to the COVID-19 pandemic. | could replay any portions that | did not
initially understand. Consequently, my overall study time was shorter, and | could spend more time participating

in research activities. (Male, M2, CS)

MSTP Medical Scientist Training Program, PM Pre-medical, M Medical, CS Clinical Science, BS Basic Science

of the experience. Some students expected authorship;
however, most students valued publishing experience
without it serving for career advancement.

Prior experience

Prior research experience had a positive effect on stu-
dents’ ability to perform a task without supervision and
work at a higher level. The students’ prior experiences
consisted of scientific writing, using statistics programs,
and animal testing or experiments on cells. These experi-
ences helped the students perform their tasks even if the
supervisor did not demonstrate the method. Some skills
that the students learned (e.g., coding and meta-analysis)
lessened or removed the need for the basic learning stage
and raised the expectations of team members, including
the supervisor. This allowed the students to experiment
independently and accelerated the research by engaging
them directly in practice roles such as data collection.

Making a good impression

The desire to make a good impression prompted the
students to strive to produce the best results possible.
Students who wanted to build a good student-faculty
relationship pushed themselves to not disappoint their
supervisors. For example, they tried to increase the
task quality by devoting extra time and effort searching
for materials and studying. Regardless of whether the
research was difficult or different from their expecta-
tions, they did not give up.

Sense of contribution

A sense of contribution increased the students’ satisfac-
tion and confidence about the research and promoted
their research engagement. Most of the students thought
that they contributed to the research, such as reducing

the time needed for data collection or refining research
methods. In this process, the students developed their
interests and formed a researcher’s mindset.

Domain of instructional design

Respecting students

A supervisor’s respect for the students was one of the
key factors that motivated the students to participate
enthusiastically in the research program and encouraged
them to advance their ideas. Most of the students were
involved in ongoing research and reported that they felt
“nervous” and “found it difficult to express their ideas or
ask questions” However, when the supervisor answered
all their questions, coordinated meeting times, allowed
them autonomy to choose a task rather than directing
them, and accepted their opinions, they realized that
their supervisor respected them. In response, they dedi-
cated their best to the program and actively communi-
cated their ideas.

Setting clear tasks

A clear task is specific in content, deadline, method, and
purpose. It provides the students with immediate goals
that they might achieve in a short amount of time, in
the context of long-term research. This includes attend-
ing research meetings or journal clubs and participating
in brief quizzes. By achieving short-term goals, the stu-
dents gained “value” and “new insights” into the research,
which stimulated their research interest and confidence.
The students completed tasks with greater ease by refer-
ring to a bibliography or prior research proposal provided
by their supervisor. Additionally, when the supervisor
explained the intention or value of the task or program,
the students tried to comply.
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Providing constructive feedback

Constructive feedback, which is both positive and cor-
rective, improved the students’ perception of research.
Positive feedback increased the students’ confidence by
making them feel recognized for their efforts. It included
direct comments, such as compliments on the students’
competency, and indirect comments, such as sugges-
tions for authorship. The students regarded this as “proof
of proper research execution” and “motivation to con-
tinue research” Moreover, corrective feedback aided in
setting the direction for research and provided students
the opportunity to grow. Receiving feedback on ideas or
assignments helped the students modify their thoughts
and produce better outputs, and it provided them an
opportunity to think critically about the research.

Invitation into the research community

Inviting students into the research community increased
the scope and depth of their learning. The community
offered students the opportunity to observe the process
of communicating among researchers from different
academic backgrounds. They also learned about diverse
perspectives on the research theme and acquired and
internalized the researchers’ attitudes and postures.
Moreover, the community provided learners with the
option to observe the process of research development.
Although this increased the pressure on students by giv-
ing them the impression that the research was becom-
ing more intense, it also served as positive pressure that
encouraged them to perform their duties meticulously,
resulting in greater depth of the research.

Domain of program development

Setting the program assignment

Assignments given to the students included research
notes, reports, and presentations. Writing research notes
helped the students improve their understanding of the
data. While taking notes, they reflected on the research
process and filled in any gaps that they discovered.
Reports and presentations helped organize the research
process and accelerate its progress. However, the stu-
dents felt nervous about their work when they compared
their results with those of the other students during the
presentation.

Developing mutual support between the formal curriculum
and MSTP

While learning the formal curriculum gave the students
confidence to proceed in the research program, their gen-
eral lack of knowledge contributed to their anxiety. The
knowledge gained through the curriculum contributed
to alleviating such anxiety. Some students used the statis-
tical knowledge they had gained from statistics lectures
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to analyze data, whereas others applied what they had
learned from other lectures to perform experiments.
Additionally, problem-based learning and journal presen-
tations, taught as part of the formal curriculum, helped
the students become more comfortable with acquiring
references and participating in MSTP research.

Securing time to spare

Having spare time enables students to participate in
research programs. For example, the summer vacation
is a critical period for both pre-medical and medical stu-
dents, especially for those who plan to make progress
through intensive research activities. Students also have
more free time in the pre-medical phase than in the med-
ical phase, which allows them to meet with their super-
visors frequently. During the medical phase, clerkship
schedules had to be less demanding so that the students
can engage in intensive research. Additionally, the use of
online classes, owing to the spread of COVID-19, facili-
tated the students’ participation in the research program.
As the space—time constraints of the classroom envi-
ronment disappeared, students integrated lectures and
reviews instead of considering them separately.

Discussions

The findings of this study provide important insights into
how medical students can effectively acquire research
capabilities in a short period of time through partici-
pation in a research program, with the results divided
into three domains: learner engagement, instructional
design, and program development. Students at HYUCM
described their thoughts and experiences on participat-
ing in MSTP in addition to the formal curriculum despite
their busy school schedules. Thus, this study offers a
learner-centered view of medical students’ engagement
in research.

Since medical education in Korea is currently shifting
toward a learner-centered as opposed to instructor-cen-
tered approach, recognizing this is an important step in
improving student engagement in the research program.
Our findings demonstrate that the students successfully
performed tasks using their prior research experience
and their performance could improve their research con-
fidence leading to active engagement. Interestingly, all
the participants except one had research experience. Pre-
vious studies have noted the importance of prior experi-
ence, which can increase research interest and promote
participation [6, 20, 32]. Prior experience reduced the
psychological barrier to starting research and helped
solve problems encountered in the research process. It
is also important to make students feel that they have
contributed to research. A sense of contribution to the
research enhanced research engagement by increasing
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students’ self-satisfaction and confidence in the research
capacity [33]. Further, students who felt that they made
substantial contributions to the research actively par-
ticipated, took initiative, and formed a researcher mind-
set [12]. Through this process, students usually acquired
in-depth knowledge and research skills, and our partici-
pants also could learn how to think and communicate
like a researcher [34].

It was found that the role of a supervisor was also cru-
cial for students to take the initiative in participating in
the research program. Consistent with the literature, our
study found that the research supervisor played a crucial
role in enhancing research engagement, which creates
an environment that fosters students’ enthusiasm and
intrinsic motivation [35]. The emphasis in our study is
that it is important for supervision to be carried out with
the students’ position in mind. Students’ autonomy was
maintained by supervisors “respecting students.” Several
students mentioned that they initially hesitated to present
their opinions; however, when their supervisor listened
to them attentively, they became “active” in the research.
These findings indicate that assisting students’ learning
and allowing them to take ownership of the research is
a suitable methodology for improving program qual-
ity. Also, students’ competence could be boosted by the
supervisor “setting clear tasks” and “providing construc-
tive feedback” Through the task-solving process, students
acquired confidence in their abilities, which increased
their interest in science and specific research areas. In
particular, the assigned tasks were often attainable in the
short-term even at the student level, though the research
was lengthy. In accordance with these results, promoting
success via easily attainable tasks was a strategy used to
enhance research self-efficacy and interest [36, 37].

The research program must be in line with mak-
ing students concentrate on research and exercise their
capabilities to strengthen students’ research motiva-
tion and increase the probability of their participation.
Specifically, the formal curriculum should allow time
for students to focus on research, while MSTP should
complement the formal curriculum by targeting pro-
gram outcomes. To successfully complete the program
assignments, the students had to meticulously acquaint
themselves with the research process. In particular, the
research presentation encouraged self-reflection through
exchanging peers’ task reviews. It has been shown that
authentic research tasks, such as writing a research
report and research presentations, foster students’ intrin-
sic motivation for research [38]. These requirements
urged students to review the research process regularly
and set up improvement plans on their own.

This study has several interesting findings distin-
guished from those of previous studies. First, the
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student-faculty relationship is newly discovered as a
factor influencing student research engagement and
is closely relevant to the Korean context. People usu-
ally manage the impressions they make to create and
maintain the images they want. The students in our
study also attempted to make a good impression to fac-
ulty, and this positively affected their research engage-
ment. Students’ academic success or sense of belonging
is greatly influenced by the supervisor’s belief in them,
and specifically, they have determined their behavior by
focusing on regular social interactions so as not to dis-
appoint others [39, 40].

Furthermore, most mentor—mentee relationships in
medical schools are longitudinal in Korea. They have a
teacher-student relationship at school and then work
together in the same hospital after graduation; thus, the
network established between students and instructors is
expected to continue for a long period [41]. These human
characteristics and the context of the student-professor
longitudinal relationship in medical schools are also
reflected in our study. Since over half of HYUCM stu-
dents train and continue their careers in the same edu-
cational hospitals, there is a high likelihood that students
and faculty members will work together in the future.
Students in this organizational environment pay great
attention to their reputation management reflected in
the supervisor. As a result, the students heavily invested
their time and resources to show the best results to their
supervisor in the program. Therefore, it can be inferred
that the students were conscious that their relationship
with their professors would affect their college life and
their future career, and they self-promoted as a strategy
to leave a good impression [42].

On the other hand, inviting students into the supervi-
sors’ research community had mixed impacts on the stu-
dents’ research engagement. The students gained new
insights into their research and learned about researcher
interactions through discussions with community mem-
bers. Seeing the extended research community allowed
them to grasp the importance and intensity of the work.
This served as a positive pressure that encouraged them
to conduct research meticulously. However, the academic
networking caused some students to feel stressed, con-
trary to the findings of previous studies that communities
benefit students by allowing them to learn collabora-
tive research skills. This contradiction may be because
the people students met were colleagues of their teach-
ers or researchers rather than their peers. The students
may have been more sensitive to their relationships with
faculty due to the authoritarian culture of Korean medi-
cal schools [43]. Since the faculty-student hierarchy is
a typical characteristic of college cultures [44, 45], the
gap between the status of the faculty and students might
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discourage students from being involved more positively
in research process.

Next, the study participants actively engaged in the
research program despite the COVID-19 pandemic.
In previous studies, it has been reported that students’
lack of time has consistently been cited as a significant
research barrier, even up to the present [9, 18, 21, 35].
However, in this study, pre-clerkship students preferred
to participate in the research program because their
courses had shifted to the online mode under the pan-
demic. They were able to make efficient use of learning
time to shorten the period of review by using the pause/
play and speed options, in addition to applying flexible
scheduling to view learning videos [46]. Thus, COVID-
19 and the transition to online learning could afford stu-
dents more time available for extracurricular research
activities.

We were able to identify the research training pro-
gram’s advantages by focusing on students who partici-
pated in MSTP while completing the formal curriculum.
The students who desired a new experience felt that the
research experience was valuable. This is because the
MSTP activity has traits that can supplement the limi-
tations of the formal curriculum while also providing a
variety of learner-centered experiences [47]. A previous
study found that publication rewards were a strong moti-
vator for medical students [11, 48]. Conversely, we noted
that the participants recognized and valued the research
program as an opportunity for new experiences and
distinguished it from the simple acquisition of medical
knowledge. The selection and matching process ensured
that the students in MSTP were motivated to see the
research opportunity as a privilege, take advantage of the
scientific environment, and actively conduct research [6].
These motivations were characteristics of both students
and supervisors who volunteered in the program [45, 49].

The results of this study suggest that the following
should be considered when implementing a research
program to promote students’ research capabilities.
First, the program director or committee can consider
offering faculty development opportunities to help pro-
fessors design learner-centered instructional design. To
strengthen students’ intrinsic motivation, it is necessary
to know and meet their needs and motivational points.
Encouraging supervisors as learner-centered mentors
is also expected to be effective in creating a good envi-
ronment for students to strengthen their research capa-
bilities [8]. Secondly, it is critical for faculty members to
create a comfortable atmosphere in the research pro-
gram to encourage student participation. If there is a
prominent hierarchical relationship, students may feel
hesitant to contribute. To address this issue, faculty can
implement strategies such as carefully selecting their
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words and continuously encouraging students [40]. Addi-
tionally, demonstrating sympathy and respect towards
students can effectively control negative emotions and
enhance participation [50]. Last but not least, providing
an orientation that introduces students to how to oper-
ate a research program is necessary. It is advisable to
clarify the value of the role assigned to students, no mat-
ter how small, and provide them with the opportunity to
work autonomously to create a sense of belonging within
the research team’s cooperative structure [51]. Providing
supervisors with various tips for program operation can
also increase the effectiveness of research programs.

This study needs some cautions to be considered.
Although qualitative studies can provide more detailed
information to explain the complex issues related to indi-
vidual experiences, the single-center investigation limits
generalizability to other programs and settings. Investi-
gating other university programs with the aim of improv-
ing student research engagement will be useful [17].
Second, since the study participants included those who
volunteered to be a part of the research training program,
their motivation may have been higher from the begin-
ning; therefore, our sample may not be representative of
all medical students. Lastly, the findings of this study are
based solely on the perceptions of the students and do
not include all stakeholders involved in the program. To
gain a more comprehensive understanding of the facilita-
tors of students’ research engagement, together with stu-
dents’ perceptions, the viewpoints of other stakeholders
of the program must be investigated.

Conclusions

This study presents the perspectives of medical stu-
dents to shed light on the context in which their research
engagement is promoted and what supports are ben-
eficial, from a learner-centered view. The importance
of considering both instructional design and program
development from the perspective of students is empha-
sized. The longitudinal relationship between students
and professors has newly emerged in the Korean con-
text as a factor that strengthens student engagement in
research. The students were conscious that their relation-
ship with their professors would affect their college lives
as well as their future careers, and they self-promoted as
a strategy to leave a good impression. The complemen-
tary relationship between formal curriculum and MSTP
has been also highlighted to encourage student engage-
ment in research.
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