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Abstract
Background

Medical students’ confidence in their ability to conduct research has been speculated to be a significant
factor influencing the engagement of research, yet their confidence may remain low. Moreover, it is unclear
what barriers exist to high engagement in research before graduation. Hence, the objective of this study was
to investigate medical students’ attitudes, confidence, and perceived barriers regarding conducting research.

Methodology

A cross-sectional study was conducted using quantitative and qualitative methods to investigate medical
students’ attitudes, confidence, and perceived barriers regarding doing research. Quantitative data were
collected from 141 first-year medical students via an online questionnaire in September 2020 asking about
their perceptions toward participating in research while in school. Linear regression was performed to
determine if certain perceptions and self-reported abilities would significantly contribute to research
confidence. Additionally, focus groups were conducted with 30 students to assess student perceptions
toward engaging in research. For qualitative data, an inductive thematic analysis was performed to allow for
the patterns, themes, and categories to emerge.

Results

Regression modeling successfully explained 71% of the variance in predicting research confidence [F(3,137)

=116.91, p < 0.01] with an R%0f0.719 (adjusted R2= 0.713). Feeling secure in one’s research knowledge,
greater belief in the ability to conduct research, and feeling research was important for their future career
significantly contributed to greater research confidence. Five themes related to student attitudes and
perceived barriers to conducting research in medical school emerged from the qualitative interviews.

Conclusions

Findings from this study may help medical educators better understand which attitudes are prevalent among
medical students that may influence their confidence and ultimately affect their engagement in research
during preclinical training. Unblocking barriers to research engagement and incorporating curricular
strategies to help students gain practical experience and confidence in their research abilities may be
warranted.

Categories: Medical Education, Psychology, Quality Improvement
Keywords: mixed methods, focus groups, barriers, medical education, preclinical, confidence, research, medical
student

Introduction

It has been widely understood that engaging in research activities during undergraduate medical training is
associated with numerous research capabilities, including problem-solving skills, information retrieval
skills, critical appraisal skills, and data collection skills [1-4]. Fostering the proliferation of new physician-
scientists can help bridge the gap between practice and research, leading to advancements in medicine [5].

Medical students’ confidence in their ability to conduct research has been speculated to be a significant
factor influencing the successful engagement of research. Given the demands and competing interests of
formulating an undergraduate medical curriculum and results of attitudes of learners during medical
training, it appears pivotal to investigate factors that promote student research during the undergraduate
years.
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The potential benefits for medical practice are significant as trainees develop knowledge and comfort with
primary research resources as well as clinical reasoning, critical thinking, and problem-solving skills.
Although some medical schools integrate research methods training and experiences into the curriculum,
most are voluntary and offered as an elective course or extracurricular activities [6,7]. For novice
researchers, a requirement to engage in research, including simple tasks such as accessing library resources
for research, at the medical school level can produce anxiety, possibly adding to already tenuous confidence
in their ability to master the medical curriculum [8-10].

Aside from lack of confidence, several barriers to learning and conducting research at the preclinical level
have been reported, such as heavy demands and competing interests present for medical students,
particularly in the first two years of training [11,12]. Hence, the objective of this study was to investigate
preclinical medical students” attitudes and self-assessment of their abilities and confidence along with
perceived barriers regarding conducting research before taking the foundations of research course,
supplemental research lectures, and a one-year research practicum mandatory at the medical school from
which data for this study were collected. Based on the empirical literature and anecdotal evidence, this study
sought to answer the following questions: (1) what are preclinical medical students’ experiences and
attitudes towards learning about and conducting research? and (2) what factors significantly contribute to
research confidence in this group?

Materials And Methods

Overview

This study aimed to investigate the attitudes and perceptions that significantly contribute to research
confidence in preclinical medical students, including identifying barriers to conducting research while in
medical school. Data were collected using an online quantitative questionnaire from preclinical medical
students in a college of osteopathic medicine in Florida from September to October 2020. A linear regression
analysis was conducted to investigate factors that may serve as significant contributors to research
confidence and perceived barriers to conducting research among preclinical medical students. Qualitative
focus groups were conducted in October 2020. Data from the quantitative questionnaire and qualitative
focus groups were analyzed. The overarching premise is that the integration of the two approaches

would provide an added benefit regarding the research objectives that a single approach may not sufficiently
provide [13].

Participants

This study was approved by the Nova Southeastern University Institutional Review Board. To participate in
the study, the participant must have been a preclinical student enrolled in the osteopathic medical program
at the first author’s university. The survey was distributed online via an e-mail invitation using the
institution’s medical student listservs. Participants were informed about the study via a cover letter that
accompanied the survey. The survey took approximately 10-15 minutes to complete. Reminder notifications
were sent at certain intervals to promote respondent participation and questionnaire completion and to
thereby reduce non-response rates. In the cover letter, students were invited to participate in one of three
one-time focus groups. Those students interested in participating in a focus group were asked to send their
e-mail and their interest in participation to the researcher. Subsequently, the students were contacted for
scheduling time for the groups. Participants were then scheduled on a first-come, first-serve basis. One
group was scheduled and completed before starting the next group to allow for data saturation, in which
case the third group would have been dropped (or a fourth one added). At the beginning of each Zoom focus
group, participants received a consent letter and, after reading it and having questions answered by the
researcher (if needed), verbally consented. The focus group sessions were designed to last up to an hour. It is
unknown if the students who participated in the focus groups completed the anonymous quantitative
questionnaire portion of the study. At the end of the focus group, each participant received an Amazon gift
card in appreciation of their time.

Materials

Pertinent published studies, validated scales, and anecdotal evidence guided the creation of the 72-item
Osteopathic Medical Student Research Questionnaire (OMS-RQ) to assess student attitudes, perceptions,
and experiences with research. The following content areas were assessed: (1) attitudes toward research,
including confidence; (2) perceived ability to conduct research tasks; (3) security in how well they
understood research; (4) prior experience with research; (5) interest in research during medical school; and
(6) future expectations. Semi-structured interview guides for the focus group interviews were developed by
the researchers and included questions about students’ perceptions of their research ability and confidence,
including barriers and facilitators to conducting research. The interview guide included the following items:
tell us about your experiences with research activities (Probe: if you do not have any, what kind of
experiences would you like to have?); what makes engaging in research interesting or not interesting for
you? (Probe: what would be needed to make it interesting for you?); What are some of the reasons you have
not/would not engage in research activities while in medical school? (Probe 1: can you describe elements of
research you prefer?, probe 2: what barriers or facilitators do you perceive exist to conduct research while in
medical school?); how do you perceive your abilities to conduct research?; and what are your thoughts about
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conducting research after graduation?

Quantitative assessment

The OMS-RQ was distributed during September and October 2020 to incoming first-year students via
REDCap (http://projectredcap.org/), a user-friendly secure web application for building and managing online
surveys and databases [14]. It contained Likert-format items, categorical items in which set choices were
provided, and dichotomous-format items (yes/no). The questionnaire contained selected demographic data
(e.g., age, sex, racial/ethnic identity). Validated scales regarding students’ attitudes (i.e., research
confidence, self-perceived ability to perform research tasks) were included, all of which demonstrated good
reliability. Also included was a measure to ascertain participants’ belief in how well they understood
research.

Sample Characteristics
Single items were used to assess participants’ personal characteristics (e.g., age, sex, education).
Perceived Ability to Conduct Research

Students reported on a scale of 1-5 (1 = strongly agree, 5 = strongly disagree) how secure they felt in their
understanding of certain research concepts (e.g., basic statistics, evidence-based medicine). Higher scores
indicated greater levels of security in understanding research.

Security in One’s Knowledge of Research

To measure students’ security in their knowledge of research, five items were used (adapted from the
Student Research Education & Opportunities Survey) [15]. The five-point Likert response set ranged from
strongly agree to strongly disagree, with lower scores indicating higher security in understanding research.
Items in this scale included the following: I feel secure in my understanding of medical articles; I feel secure
in my understanding of basic statistics; I feel secure in my understanding of how to conduct a research
study; I feel secure in my understanding of evidence-based medicine; and I feel secure in my understanding
of research ethics.

Research Confidence

To measure research confidence, a scale measuring students’ self-reported confidence to complete 13
specific research tasks was used [16]. Items in this scale included increased confidence in the following
areas: research participation; writing a literature review; performing a power and sample size analysis;
summarizing and presenting project results; constructing a dataset; choosing statistical analyses; describing
and summarizing the meaning of the results; and presenting the findings. The scale ranged from 1 to 10,
whereby 1 indicated “cannot do at all” and 10 indicated “highly certain can do.” Higher scores indicated
greater levels of confidence in conducting specific research tasks.

Importance of Research for Future Career

One item, “In your opinion, how important is research for your future career?,” was included in the survey. It
was scored on a five-point scale (very important, important, moderately important, slightly important, not
important).

Qualitative interviews via focus groups

Three focus groups were conducted using Zoom meeting software with preclinical medical students in
October 2020. A semi-structured interview guide was created using pertinent published studies, anecdotal
evidence, and findings from previous studies with this population asking participants about their research
activities, interests, engagement (preferences and barriers), and abilities.

Data analysis

Quantitative Data Analysis

All the data were cross-checked for errors (e.g., out-of-range values, missing data, outliers). The distribution
and dispersion of data were conducted using descriptive numerical summaries and graphical tools to assess
assumptions and relationships among important variables. The Statistical Package for the Social Sciences
version 27 (IBM Corp., Armonk, NY) was used to analyze the data from this study after extraction from
REDCap [14]. All data were cross-checked for errors (e.g., out-of-range values, missing data, outliers).
Surveys with more than one-third (33%) of missing data were considered incomplete and excluded from the
data analysis. Internal consistency (Cronbach’s alpha) for scales was computed for the sample and compared
with estimates from previous studies (if available) in which the instruments were used. For this study
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sample, internal consistency estimates for measures within the survey were favorable: measure of self-rated
ability to conduct research (a = 0.91); security in one’s knowledge to conduct research (a = 0.79); and
research confidence (a = 0.94).

Sample characteristics were summarized as frequency and percentage for discrete variables and as means
and standard deviation for continuous variables. To determine which major study variables to use, a
Pearson’s correlation coefficient (r) analysis was conducted before multiple regression. Variables that were
statistically significantly correlated were entered into the multivariate linear regression analysis to identify
the factors that significantly contributed to research confidence.

Pearson correlation coefficients (r) and multiple regression analysis were performed for hypothesis testing.
A linear regression analysis was used for hypothesis testing to explore the contributions of preclinical
medical students’ self-rated ability to conduct research, security in one’s knowledge to conduct research,
and feeling that research was important for their future career on research confidence.

Qualitative Data Analysis

The focus group sessions lasted from 45 to 60 minutes. Data saturation was reached at the third focus group
with a total sample size of 30 participants. Using an iterative process, qualitative data from the focus group
interviews were hand-coded by the researchers, compared, and organized into themes to elucidate the
findings from the quantitative survey. An inductive thematic analysis (ITA) was conducted to allow for the
patterns, themes, and categories of analysis to emerge and to reveal data about participants’ views,
opinions, knowledge, experiences, or values that may not be captured in quantitative assessments.
Transcripts from the Zoom recordings combined with observational notes from the research assistants
(observers during the focus groups) were used in an iterative process. The hand-coded data were organized
by the researchers and research assistants into major themes that emerged. Themes and subthemes were
cross-checked by the researchers for accuracy. Using an iterative process, the coded data were then
organized into final major themes.

Results

Out of the 402 students enrolled in the program, 141 first-year medical students completed the

questionnaire (35% response rate). Overall, 81 (57.4%) identified as female and 60 (42.6%) identified as male.
The mean age was 24.6 years (range = 21 to 43 years). In total, 20 (14.2%) earned a post-graduate degree (i.e.,
master’s degree) before attending medical school. Table I reports the summary statistics for the major study

variables.
Minimum Maximum Mean SD
Security in one’s research knowledge 1.00 4.25 2.3 0.7136
Perceived ability to conduct research 1.00 10.00 5.8 1.998
Research confidence 1.00 10.00 5.8 1.974
Importance of future research 1.00 5.00 2.4 1.146

TABLE 1: Summary statistics of major study variables (N = 141).

SD: standard deviation

Table 2 presents the correlations between the major study variables.
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Research confidence

Security in one’s research knowledge -0.658*
Perceived ability to conduct research 0.820*
Importance of research for future career -0.316*

TABLE 2: Variables correlated with research confidence.

*Correlation is significant at the 0.01 level (two-tailed).

Table 3 shows the regression model that successfully explained 70% of the variance in predicting research
confidence [F(3,137) = 116.91, p < 0.01] with an R20f0.719 (adjusted R%= 0.713). Feeling secure in one’s
knowledge about research, greater belief in the ability to conduct research, and feeling research was
important in their future career significantly contributed to greater research confidence.

Constant B SE Beta t P-value
4.035 0.699 5.769 0.000*
Security in one’s research knowledge -0.615 0.163 -0.222 -3.770 0.000*
Perceived ability to conduct research 0.640 0.059 0.647 10.821 0.000*
Importance of research for future career -0.231 0.080 -0.134 -2.880 0.005*

TABLE 3: Regression model for predicting research confidence.

Predicted variable: research confidence. *Significant at a p-value of <0.01.

SE: standard error

Qualitative results

Many participants were interested in learning about and conducting research while in medical school, but
most reported low confidence in doing so. However, if directed on how to do certain tasks, they would be
able to accomplish them, and felt sure they could do it. Some participants were unclear what research
entailed, having experience only through assisting faculty with ongoing lab work during their bachelor’s
program. Some of the participants did not understand what research entails and were confused overall.
Many participants reported that understanding research was essential to being a better physician.

The major themes that emerged from the interviews related to attitudes, knowledge, self-rated ability to
conduct research, and barriers to conducting research in medical school include the following: (1) competing
priorities, (2) low confidence in conducting research, (3) time constraints, (4) research not part of the
curriculum, and (5) difficulty finding accessible research mentors with compatible interests.

Competing Priorities

Although many students felt the importance of research, they reported that their main concern and focus
was on their medical curriculum coursework.

“I think it’s [research] super important, especially during school because like I feel like a lot of people don’t
have research experience. Even if you don’t envision yourself having a career involved in research, I think
it’s important to be aware of, kind of the basics of research.”

“Focusing on the school is the main priority.”

“You have to kind of weigh the benefits of becoming a doctor and putting the same time into studying or
shuffling something to do some research.”

Low Confidence
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Regarding barriers to conducting research while in medical school, many students reported a lack of
confidence in their ability to get a project started due to a lack of experience with research.

“I think I would need someone to start me off doing it, and then I think I could theoretically plan a research
project.”

“And like set up the methods ... the organization of a research study that would be an issue for me is low
because I don’t have much experience in that.”

Time Constraints
One of the largest barriers to conducting research was time.

“I'would say that if it’s not made part of the curriculum, then the barrier is just for me will be just finding
time.”

“In order to actually see anything happen, you have to put in so much time and you just have to keep going
at it all the time or if not, nothing’s going to happen.”

Research Not a Part of the Curriculum
Curricular demands appeared to dovetail with time constraints.
“It’s not part of the curriculum and so adding more on top of that would be like pretty difficult.”

“If it’s [research] not made part of the curriculum, then the barrier is just for me will be just finding time ...
I’'m having a hard enough time just figuring out how to do it.”

Difficulty Finding Accessible Research Mentors With Compatible Interests

“Especially with the number of students in our medical school, it’s tough to connect with professors
individually, and being virtual it’s tough to meet with professors in person ... and build a relationship with
them.”

“Fields that interest you, you know, if you have something really specific in mind and you just can’t find the
right person, or you don’t know how to start doing about finding that right person.”

“Having the skill set being taught to you in some way that you’ll be able to understand how to start a
research project how to do a methods section, how to understand the nuts and bolts of what research is, and
how to do a research project.”

“Finding, you know, the right professor or mentor ... and research that is actually of interest to you that’s
worth that extra time.”

Discussion

This study identified several factors relevant to predicting research confidence and highlighted some of the
barriers to conducting research.

Security

The mean score for this measure was 2.3 (on a scale of 1-4, whereby lower scores indicate higher levels of
security in understanding research), indicating the overall sample was not completely secure in their
knowledge of research. This finding was not surprising given the participants had no prior graduate-level
training in research. The finding that feeling secure in one’s understating of research was associated with
research confidence was not surprising. Logically, feeling secure in one’s knowledge and understanding of a
subject would enhance the belief in one’s capacity to execute behaviors necessary to produce specific
performance attainments. It may not be enough for students to possess the requisite knowledge and skills to
perform research tasks; they also must have the conviction that they can successfully perform them [17-19].
This finding highlights the need for teaching research in a way that instills security in having the knowledge
to carry out the tasks at hand.

Perceived ability

Although students expressed concerns about their ability to conduct research and faced challenges, their
interest (as reported in the qualitative interviews) in strengthening their ability was high. The mean score
for perceived ability to conduct research was 5.8 (on a scale of 1-10), indicating that many participants did
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not perceive their ability as optimum. Not having previous research experience, it is logical that students
perceived their research abilities to be lacking. Higher scores on perceived ability to conduct research
significantly contributed to research confidence. Qualitative responses from students indicated that they felt
more experience with research will help them increase their ability to conduct autonomous research.
Further, medical graduates are expected to be skilled in research, and gaining research experience early in
their training may help them feel confident in their abilities.

Importance of research for a future career

Most students reported that research is important for their future career, and this idea significantly
contributed to their research confidence. The mean score for this item, on a scale of 1-5, was 2.4, indicating
that not all students felt that research was important. However, in the qualitative interviews, students
maintained the perception that knowing how to conduct research can be useful, if not essential, in today’s
competitive professional medical workforce. Many students were aware that research experience
culminating in publications and presentations during medical school has become increasingly important in
being selected for positions in residency training programs [20].

Research confidence

Confidence in conducting research can increase for medical students through exposure to research methods
training, mentoring, and successful completion of research projects. The mean score for research
confidence, whereby 1 signifies “cannot do at all” and 10 signifies “highly certain can do,” was 5.8,
indicating that, on average, students felt some level of confidence, but many students still scored quite low.
Research education and opportunities are an important part of undergraduate medical education. However,
the integration of research training into undergraduate medical curricula is inconsistent, varying from
elective research courses or activities to mandatory didactic classes [21-28]. There exists a lack of adequate
and uniform educational experiences during medical school to help students develop confidence in their
research ability, not just in their clinical skills [1,2].

Barriers to conducting research

Although not all participants stressed an interest in research, those who did report interest indicated there
were barriers (confidence notwithstanding) that made it difficult for them to successfully engage in research
projects. Several students commented that they would feel comfortable doing certain research-related tasks
if there was someone to instruct and guide them along the way. Many of the barriers had more to do with
logistics rather than confidence or motivation (e.g., competing priorities, time constraints, research seen as
an extracurricular activity one must complete on one’s own time, lack of accessible faculty mentors). These
findings are supported by previous studies [3,11,12,28].

Limitations

First, this study used a cross-sectional survey design and generalizations cannot be made regarding changes
or trends over time, the directionality of influence, or cause-and-effect relationships. Second, multi-site
data collection might have provided a more diverse sample of respondents, which limits the ability to
generalize findings to all preclinical medical students. Third, there were several disadvantages of conducting
interviews and research via surveys over the Internet, such as limited respondent availability or willingness
to respond without a person in front of them. Lastly, challenges of collecting research with medical students
may have been exacerbated during the height of the coronavirus disease 2019 pandemic when the data for
this study were collected. The pandemic caused a substantial increase in research activity while restricting
data collection methods, leading to a surge in online survey studies, which may have contributed to survey
fatigue.

Conclusions

Results from the analyses indicated that several factors (i.e., security in one’s knowledge about research,
perceived ability to conduct research, and importance of research for future career) significantly contributed
to research confidence in first-year medical students. The study findings also revealed some of the barriers
that hinder students from conducting research during their undergraduate medical training, such as
competing priorities, lack of confidence in conducting research, time constraints, research not infused in the
curriculum, and inability to find accessible mentors with compatible interests.

Findings from this study may help medical educators better understand which attitudes and beliefs are
prevalent among medical students that may influence their confidence and ultimately affect their
engagement in research while in school. Incorporating innovative curricular strategies to help students
understand the relevance of research and how it impacts daily medical practice may be warranted. Moreover,
research skills are becoming increasingly important for medical students competing for residency
placements. To develop the next generation of physicians who will think critically, practice evidence-based
medicine, participate in meaningful and ethical research, and pose thoughtful questions as life-long learners
to enhance patient care, more thought needs to be given to how best to engage students in research early
during the preclinical phase of medical training.
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