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Background: A student’s motivation is a key factor in their success in undertaking an
education endeavour. However, how this relates to involvement in research by medical
students is unclear.

Methods: An electronic questionnaire was sent to all medical students at our institution. To
ascertain students’ motivation to undertake research, they were asked an open-ended question to
describe the single major factor that would encourage them to get involved in research as a medical
student. A framework of self-determination theory was used to deductively code the responses as
intrinsic motivation (“IM”; e.g., interest/passion) or extrinsic motivation (“EM”; e.g. improving
CV). The two groups were then contrasted in relation to their research engagement.

Results: A total of 348 students were included in the survey, of whom 204 were coded as IM
responses, and 144 were coded as EM responses. Students who engaged in extra-curricular
research activities were more likely to report an underlying EM (48% vs 36%, p = 0.03).
They were also older (23.7 + 3.5 vs 21.9 £ 3.7, p = 0.005), and more likely to have
completed a prior research degree (15% vs 3%, p = 0.01).

Conclusion: In this study, EM was a bigger influencer on research involvement by medical
students than IM. Future studies should explore promoters of IM, and include longitudinal
data in order to assess whether EM students continue to be involved in research long-term.
Keywords: motivation, medical education and training, statistical and research methods

Background
Interest and involvement in research activities by medical students vary widely—
sometimes even within the same university.'! The gamut of benefits of early
research engagement by medical students—including improved critical thinking,
higher likelihood of remaining involved in research in the future, as well as being
associated with later academic success—are well-described in the literature.! What
drives some students to engage in scholarly endeavours is probably multifaceted.
However, the student’s underlying motivation likely plays a significant role.?
Examining students’ motivation is being increasingly seen as important in
understanding the effectiveness of educational interventions.” Motivation can be
thought of as one’s desire for (or aversion from) an outcome, with varying under-
lying purpose(s) which make the pursuit of the outcome more or less likely. Using
self-determination theory* as a conceptual framework, it posits a distinction
between intrinsic and extrinsic forms of motivation—both of which contribute to
the underpinning of one’s behaviour. Intrinsic motivation (IM) denotes the notion
that an activity is undertaken because of its inherent enjoyment and excitement.
Extrinsic motivation (EM), on the other hand, refers to doing an activity due to
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being driven by external processes. The spectrum of EM
varies according to the level of autonomy under which an
action is undertaken; these vary from external regulation
(doing an action for the pursuit of a reward), to introjected
regulation (doing an action to comply with peer-pressure),
to identified regulation (doing an action because it is seen
as valuable), and lastly to integrated regulation (doing an
action as it is perceived to enhance the doer’s wellbeing).’
A common eclement to these graded regulations is an
underlying motive that is external to the enjoyment
brought on by the task itself, and are therefore considered
sub-types of EM.

Traditionally, IM has been regarded as superior to EM
because it results in the deepest learning and enhanced
well-being sense.” It is assumed that it is also likely to
lead to a longer-term commitment to, or engagement in,
a task. For instance, the use of monetary rewards to
encourage resident research was criticised for reducing
the research craft to an incentivised value, rather than
promoting its noble quest of igniting scientific curiosity,
and ultimately, the betterment of patient care.®

For medical students, the studies of motivation range
from pre-matriculation stage to senior residency stage, and
encompass a variety of areas (including research engage-
ment by those students). For example, a recent study by
Miyoshi et al found that a Japanese student’s biggest
motivation to matriculate in a medical course was intrinsic
motivation (rather than family pressure or positive influ-
ence by a physician).” Dutch medical students who scored
higher on intrinsic (rather than extrinsic) motivation were
more likely to be involved in research.® Residents from
a US institution who were promised monetary rewards
were more likely to publish their research findings.’
Finally, UK junior doctors who were advised that complet-
ing a PhD would be required to enhance their career
applications were more likely to pursue research/academic
careers.'® There are thus conflicting effects from the type
of motivation or engagement in research.

The aim of the present study, therefore, was to examine
whether self-reported engagement in research by medical
students differed based upon their expressed motivation.
At our institution, the medical degree is taken over six
years: pre-clinical “junior” phase (years 1, 2 and 3), and
a clinical “senior” phase (years 4, 5 and 6). Our a priori
hypothesis was that extrinsic motivation towards under-
taking research would be higher in senior medical students
due to their temporal proximity to job/training position
applications.

Methods
Study Setting

This was a cross-sectional study. Eligible participants were all
medical students enrolled at the University of Otago, New
Zealand during the 2019 academic year. Potential participants
were contacted by the Manager of Student Affairs, and invited
to complete an online survey. The survey was open for a 15-
week period (March—July 2019); five-weekly reminders were
sent. The project was approved by the University of Otago
Human Ethics Committee (reference D18/207). The STROBE
guidelines'' have been used to report the results of this study.

Data Measurement
A survey was developed for the purposes of this study, and
included questions about the students’ demographics (age,
sex, ethnicity and marital status), academic details
(current year, route of medical school entry, and previous
research degrees), and prior research experience (nature of
previous experience, and academic output). To ascertain
students’ motivation, they were asked an open-ended ques-
tion to describe the single major factor that would encou-
rage them to get involved in research as medical students.
Based upon previous studies,® we classified responses
relating to the major factor encouraging research participation
as IM if they included interest, passion, and enjoyment; and
responses as EM if they related to financial gains, improving
chances to gain entry to competitive post-graduate training,
and publications/travel. Responses that mentioned both (e.g.,
interest and financial compensation) or neither (e.g., under-
taking research due to being inspired by a specific mentor)
were excluded (see Table 1 for response examples). Responses
were categorised by the first author after consultation with the
other co-authors. Therefore, the final sample size included all
students whose responses fell into one of the two (intrinsic vs
extrinsic) motivation groups.

Outcomes

Self-reported research engagement was the primary out-
come. Research engagement was defined as undertaking
an intercalated research degree (i.e., after enrolment in the
medical degree) or voluntary substantial involvement (as
defined by the International Committee of Medical Journal
Editors'?) in extra-curricular research projects. Prior
degrees and compulsory research modules (e.g., lectures
on evidence-based medicine, and group tasks to critique
published articles) were excluded. Several predictors were
considered, including the student’s motivation (IM vs
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Table | Examples of Motivation Classification According to the Students’ Responses to the Single Major Factor That Encouraged

Them to Pursue Research Activities

Responses Classified as “IM”

Responses Classified as “EM”

Excluded Responses

“Genuine interest and inspiration” “Good for the CV”

“Supportive supervisors”

“A topic [that the student is] passionate

about” programme”

“Easier entrance to [a surgical specialty] training

“The ability to choose [student’s] own

research topic”

“Enjoyment” “Compensation”

“Only if made compulsory”

“Self-driven desire to learn” “Publication points”

*“Having time to do so”

“Interest in the research process itself” | “Influence on job prospects”

“Experience research, and improve CV”

Abbreviations: EM, extrinsic motivation; IM, intrinsic motivation.

EM), age, sex, route of medical school entry, and prior
research experience.

Statistical Analysis

Descriptive statistics were utilised to present most of the
data (expressed as means = SD, medians, or proportions).
Odds ratios (OR), and associated 95% confidence intervals
were calculated using binary regression analysis. All ana-
lyses were undertaken using SPSS Statistics® software
package (version 22.0.0.0).

Results
Study Participants
Out of 1493 medical students, 685 returned the present
survey (response rate 45.9%). After excluding incomplete
and duplicate surveys, 587 were included in the final analy-
sis. See Figure 1 for details on the recruitment process.

The study sample was made up of 253 junior medical
students (43.1%), 10
(1.7%), and 323 senior medical students (55%); one

intercalating medical students

1,493 students enrolled at
the University of Otago

808 did not return the

survey

685 returned the survey

98 were excluded

60 had incomplete data
38 were duplicate responses

study

587 were included in the

|

v

v

240 had engaged in
research activities

347 had no prior research
engagement

Figure | The recruitment process and study groups.
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student did not indicate their current level of study. The
majority of the student respondents were female (392/587;
66.8%), and the median age was 22 years (range, 18-52).

Predictors of Research Engagement

From the study sample, 240 medical students (40.9%)
indicated prior research engagement. Table 2 summarises
the findings of the regression analysis. Completing
a research degree prior to medical school was strongly
predictive of research engagement during medical school.
Additionally, students who engaged in research activities
were significantly more likely to express EM as their
major motive.

Discussion

The present study examined the effect of motivation on
medical student engagement in research activities at our
institution. Medical students who engaged in extra-
curricular research activities were more likely to be
older, report EM, and have completed a prior research
degree.

Female respondents made up the majority in this study
(despite only comprising just over half of the medical
school class'®). How this affects our results remains
unclear. The sex-specific role of motivation in the context
of medical education has not been previously explored.

At first glance, our results appear to be contradictory to
those from the only other study specifically addressing
medical student motivation and research involvement.®
Whereas we found EM to be more strongly associated
with research engagement, Ommering et al® found IM to
be a bigger driver. However, it is vital to note a key
difference in study populations: first-year medical students
in the study by Ommering et al,* compared with all med-
ical students in our study. It is possible some of the senior
medical students in our sample were, at least partially,
influenced by the looming deadline for intern position
applications (a strong extrinsic motive to engage in

research in order to “stand out”'*

). This may also explain
why older students (i.e., more cognisant of career planning
and job applications) were more likely to undertake extra-
curricular research activities. It is unclear as to whether the
differences in the selection process for post-graduate train-
ing positions between New Zealand and the Netherlands
(as an important external motivator for medical students to
publish) could account for any of the differences observed
between the two studies.

According to self-determination theory,® essential to
normal psychological health are the realisation of auton-
omy (self-control), competence (successful completion of
a challenging task) and relatedness (personal connection
with others). Undertaking a research activity can be seen
as fulfilling these basic psychological needs: choosing
a research topic of interest (i.e., autonomy), working
with a research group (i.e., relatedness), and eventual
publication of findings (competence). For a student with
a strong extrinsic motive (e.g., obtaining a competitive
surgical training position), it is conceivable that research
involvement fulfils these basic psychological needs. It
would be intriguing to examine the degree of research
involvement in the EM cohort once their “reward” (e.g.,
successful entry into a competitive training programme)
has been achieved.

In addition, there seems to be an overlap between
a student’s motivation for, and perception of research.'
Prior research has shown negative early research experi-
ences and perceptions were associated with less future
engagement in research.'®!” Similarly, positive research
perceptions were associated with higher motivation for
research. This intertwined relationship offers a fertile
environment/impetus for educators/academic staff to capi-
talise on positive research perceptions among students, in
order to stimulate intrinsic motivation and long-term
involvement in academic pursuits.'”

The present study has several limitations. A large num-
ber of responses were excluded as students had not either

Table 2 Binary Logistic Regression of Factors Associated with Research Engagement by Medical Students

Students Engaged in Research | Students Not Engaged in Research | OR (95% CI) P-value
N (%) 240 (40.9%) 347 (59.1%)
Age (mean, years) 237 £35 219 £37 I.11(1.03-1.19) | 0.005
Sex (% male) 34% 32% 0.9 (0.56-1.5) 0.7
Motivation (% EM) 48% 36% 1.63 (1.04-2.57) | 0.03
Entry route (% postgraduate) 34% 19% 1.02 (0.6-1.73) 1.0
Previous research degree (% yes) | 15% 3% 5.7 (1.53-21.24) | 0.0l
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type of motivation to be the major factor encouraging
research engagement. The delineation of the two groups
was based on the student’s response to a single question
(which, in turn, limits contextualising the responses). While
recall bias cannot be excluded, it would have presumably
affected both motivation groups. Ommering et al recently
published a questionnaire that systematically scored medical
students on IM and EM scales.* However, the questionnaire
has only been used to evaluate a cohort of junior Dutch
medical students, and was available after the completion of
data collection of the present study. Given the fact that the
current study was conducted in a single institution, this
limits its external generalisability.

Conclusions

From this cross-sectional study, we found students with
higher EM were more likely to be involved in research,
although the EM group was comparatively older, and had
more pre-matriculation research experience compared with
the IM group. Future studies should include longitudinal
data in order to assess whether EM students continue to be
involved in research long-term (as opposed to stopping
once a “reward” is attained).

Abbreviations
IM, Intrinsic motivation; EM, extrinsic motivation; OR,
odds ratio.
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