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ABSTRACT

Purpose: At LUMC, a Small Private Online Course (SPOC) was developed complementary to
the clinical learning environment of the internal medicine clerkship. The developers used the
self-determination theory in the design of the SPOC's assignments aiming to improve
learners’ intrinsic motivation. This study investigates the impact of the SPOC and its specific
assignments on student motivation.

Methods: The study uses a mixed-methods approach. The authors describe a quantitative
analysis of students’ responses on an intrinsic motivation inventory (IMI), and a qualitative
thematic analysis of semi-structured group interviews, respectively.

Results: Seventy-eight students (response rate 42%) filled out the IMI. Their scores were
(7-point Likert scale): interest/enjoyment 3.76, competence 4.02, choice 3.53, value/usefulness
4.20, relatedness 3.85. Thematic analysis of the interviews (14 students) revealed seven
themes: collaboration with peers, usefulness, SPOC-related factors, workload, motivation,
and performance.

Conclusions: Motivation could be optimized creating useful, authentic cases that train skills
that are directly transferrable to clinical practice. Challenging, interesting and student-
generated assignments positively influenced students’ autonomy and motivation. Lack of
awareness of online performance negatively affected the feeling of competence. Perceptions
of online collaboration were suboptimal. The study can be helpful for other teachers to
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enhance motivation while developing online courses.

Introduction

Clinical clerkships are characterized by learning in an
environment that involves direct patient care, which is
often located at an inpatient ward. This ward is
a dynamic, challenging and complex learning environ-
ment. The ward has a primary aim to provide patient
care, however students (nurses and physicians) also need
to learn, which can be a difficult combination. Clinical
workplace learning (WPL) may face several challenges
that lead to suboptimal training. For example, time pres-
sure leads to suboptimal support, observation and assess-
ment of learners by supervising clinicians, while the
diagnostic process tends to become more complex over
time [1-4]. Also, students, teachers and patients may
experience a lack of sustained relationships in clinical
training [5-7]. In a previous study, we described the
implementation of a Small Private Online Course
(SPOC) in a blended curriculum in our clerkship internal
medicine that aimed to train clinical skills and compe-
tencies [8]. Blended learning refers to a deliberate

blending of face-to-face and online learning, with the
goal of stimulating and supporting learning, which can
improve learning and learner satisfaction when thought-
fully designed [9-14]. A SPOC is a distinct form of an
online course, that only allows a limited number of
eligible students, mostly used locally with on-campus
students [15]. Besides their feasibility and potential to
improve clinical skills, SPOCs also permit flexible learn-
ing, online collaboration and social interaction, and
might therefore be a helpful addition to the clinical
learning environment and its challenges [8,11,12,16-19].

Although the effectiveness of online learning has
been extensively investigated, teachers often experi-
ence difficulties in student motivation in online
courses [10,20]. Motivation can be either extrinsic
or intrinsic, while intrinsic motivation is preferred
as it refers to doing something because it is inherently
interesting or enjoyable [21,22]. Research has shown
that intrinsic reasons for behavior can improve learn-
ing, achievement and well-being of the learner
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[21,23-25]. Extrinsic motivation According to Self-
Determination Theory, three basic psychological
needs can stimulate intrinsic motivation: the need
for autonomy, competence and relatedness [21,26].

With the intention to increase student motivation in
our SPOC, its design was based on the self-determination
theory [8]. In summary, relatedness is stimulated in the
SPOC with integration of peer-feedback sessions, peer-
graded assignments with rubrics, group assignments and
discussion forums within the SPOC. Besides mandatory
contents, the SPOC has optional assignments and
resources that aim to enhance students’ autonomy and
just-in-time learning. Peer-feedback, self-assessment and
tracking and ranking of course activity are integrated to
train and assess the students’ competencies. The SPOC
includes virtual patients and virtual reality ward rounds
simulation to enhance learning in an authentic clinical
context. Thus, the SPOC holds online learning activities
that not only focus on extensive clinical training but also
aim to make learners feel autonomous and more compe-
tent, and increase feelings of social cohesion.

Up to now, it remains unclear how these learning
activities affect intrinsic motivation, in which context
that may be and which factors underlie this process.
The aim of the current study was to investigate if the
distinct learning activities within the SPOC influence
clerks’ intrinsic motivation, and in which context.

Materials and methods
Context

Our SPOC was offered as a blended learning course,
combining on-campus education with extensive,
online content. Clerks participation in the SPOC
was mandatory during the full twelve weeks of their
clerkships at the internal medicine departments. The
learning activities in the SPOC were based on SDT
principles and focused on promoting autonomy,
competence and relatedness amongst clerks and
their clinical teachers through flexible and substan-
tially optional lessons, authentic assignments and
collaborative learning activities. Each learning activ-
ity was constructively aligned with it’s own learning
outcomes and assessment. The weekly learning
activities included authentic virtual patient cases,
online (group) assignments, videos, discussion fora
with peer-feedback, quizzes, and innovative ways of
education, like virtual reality and augmented reality.
Whereas the clerks were geographically distributed,
they all participated in the SPOC program parallel
to their peers. Every month, they had to complete
four learning activities, of which some were man-
datory (for example the group assignments) for
creating an optimal setting for collaboration,
while optional lessons aimed to individualize the
SPOC to the distinct clerks’ needs. The SPOC

included an online peer-feedback instruction video
that was mandatory to all clerks. A clinical teacher
logged into the online environment to show teacher
presence in the course and randomly evaluate peer-
feedback contents.

Study population

The study focused on first year Master students in
Medicine who had just started their clinical clerkship
Internal Medicine. Every month, 20-25 clerks start
their clerkship at LUMC or other teaching hospitals
in the area. Clerks work in different departments over
a period of twelve weeks. Data collection took place
over this period.

Design

This article represents a mixed-methods study to exam-
ine the effect of the SPOC’s learning activities on intrinsic
motivation, by means of a questionnaire with quantita-
tive analysis, and semi-structured small-group interviews
with an in-depth qualitative analysis.

For the quantitative analysis, the validated Intrinsic
Motivation Inventory (IMI) by Deci and Ryan [27] has
been adapted to measure the students motivation in the
online learning environment. It had five subscales: 1.
interest/enjoyment (which is considered the self-report
measure of intrinsic motivation) 2. perceived choice, 3.
perceived competence (which are the same as the SDT
principles), 4. perceived value/usefulness (which helps
people to internalize and become self-regulating with
respect to activities, e.g [28]), and 5. Relatedness
[21,26,28]. This questionnaire is presented in Appendix L.

In addition, an interview protocol in Dutch was devel-
oped to answer the research question. The questions in
this protocol focused on which learning activities moti-
vate clerks for clinical workplace learning in the SPOC
(see Appendix II for English translation of the interview
protocol). Data were derived from semi-structured small
group interviews, which were conducted by a trained
interviewer (FvB). The study protocol has been reviewed
and approved by the Educational Research Review Board
of the Leiden University Medical Center in the meeting
on 12 March 2019 (file number: OEC/ERRB/20190312).
Participation was voluntary and based on informed con-
sent (see Appendix III for informed consent form). We
analyzed the interview data by means of thematic analy-
sis [29]. We did not define a priori themes.

Data collection

Student enrolment started in September 2019 and
ended by December 2020. Enrollment was inter-
rupted January 2020-August 2020 due to the
Covid pandemic which resulted in significant adap-
tations to the clerkship during that period. All



clerks entering the clinical clerkship Internal
Medicine were eligible for enrollment.

The students received an online questionnaire
during their clerkship (which they could fill out
in the 11™ week at the latest) or received
a hardcopy in week 11, after which the interviews
were planned. They rated each question/statement
from 1 to 7 on a 7-point Likert scale, where 1
indicated the total disagreement and 7 full agree-
ment with the particular statement. The statements
were transformed into five measure scales: interest/
enjoyment (Q1-6), perceived competence (Q7-12),
perceived choice (Q13-18), value/usefulness
(Q19-23), and relatedness (Q24-30).

FvB conducted the small group interviews in week 12
of the clerkship (the first author is directly involved in
student-assessment). The authors used maximum varia-
tion sampling, which is a form of purposeful sampling,
aiming to include the greatest variety of opinions [30].
Therefore, the students with the highest and lowest scores
on the IMI were invited to be interviewed. The interviews
were audio-recorded and transcribed verbatim.

Data analysis

Quantitative data from the IMI questionnaire were
exported, reversed where applicable (see items in
italics in Appendix I) and analyzed using SPSS (ver-
sion 25) for descriptive and reliability analysis. Data
were checked for normality, and Cronbach’s alfa was
calculated for all subgroups.

We performed a inductive thematic analysis on the
qualitative data from the interviews [29]. Data were
exported into a coding template by using qualitative
data analysis software (ATLAS.ti Scientific Software
Development GmbH, Germany, version 22.0.11.0).
EH and FvB subsequently read through the data
and independently carried out a first coding and
subcoding cycle (in vivo) followed by second cycle
coding into themes [31]. They individually developed
an initial version of the code book based on a subset
of interview data, which they discussed with each
other until consensus was reached on the initial
codes. The code book was then modified iteratively
with the remainder of the data subsequently.
Emerging subthemes in the code groups were orga-
nized in six main themes that were related to the
students’ experiences of the SPOC (e.g., collaboration
and utility) and SPOC system-related factors.
Thereafter a final coding code book was defined.

Results
Intrinsic motivation inventory

Seventy eight out of 184 eligible clerks filled out the IMI
questionnaire (response rate 42%), and 76 finished all
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sub-questions. All categories’ scores showed a normal
distribution. The questionnaire yielded good internal
consistency with a Cronbach’s alpha of >0.8 for the
items except for perceived relatedness, which did not
improve on recalculation with items deleted. Table 1
reports an overview of the mean scores, the standard
deviation, Cronbach’s alpha and number of respon-
dents. The average score was 3.87 (range 3.53-4.20)
on a 7-point Likert scale. The scores for perceived
competence and value/usefulness scored best for the
course (4.02 and 4.20 respectively). The lower scores
were found in the perceived interest/enjoyment, per-
ceived choice and perceived relatedness items.

Group interviews

Four group interviews were conducted, involving 14
clerks in total, after which no new themes were identified
from the data. Data analysis of the interview transcripts
revealed six distinct themes; A. Collaboration with peers,
B. Perceived usefulness, C. SPOC-related factors,
D. Workload, E. Motivation and F. Performance.
Figure 1 represents the themes and sub-themes. We
believe themes A, B, E and F are directly related to the
IMI questionnaire and intrinsic motivation and will be
highlighted in the following section more extensively.

Theme A: collaboration with peers

Although collaborative learning by group assignments
and online peer-feedback were important subjects dur-
ing the development of the SPOC, the peer-feedback
and group-assignments did not work well for the stu-
dents. Peer-feedback was often short and low quality,
and the students did not prefer to be dependent on
their peers for feedback instead of direct, automatically
provided feedback. They did not feel (the need for)
relatedness in the SPOC’s assignments.

Well, I had the feeling we were doing [the assign-
ment] in a group, however in my opinion it did not
really add anything.

In my case, I knew it was [a group assignment],
however in the end, I was the only one to admit
the patient, so I wrote the patient case and added
another student’s’ name on it.

In the third month, we had to make a treatment plan
for diabetes, and then all peers just answered “yes,
I agree”.

Table 1. Outcomes of the IMI questionnaire.

MEAN (SD) a n
Interest/Enjoyment 3,76 (1,06) 0,912 78
Perceived Competence 4,02 (0,79) 0,817 76
Perceived Choice 3,53 (1,08) 0,838 76
Perceived Value/Usefulness 4,20 (1,26) 0,938 76
Perceived Relatedness 3,85 (0,80) 0,661 76

Likert Scale response (1 = not at all true, 4 = somewhat true, 7 = very true).
SD = standard deviation. a = Cronbach'’s alpha.
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A. Collaboration with peers B. Perceived usefulness

No feedback in

Peer-feedback did not work =0 Not informative Informative

Group assignment did not work addfltlo;bto i Does not add anything  Link to clinical practice
No sense of community pee[;_:seay) ac (to clinical practice) Understanding of
Dependancy on others Useful No quality of learning subject

Peer-feedback (essay)

No feedback (essay)

Acquire knowledge

C. SPOCrelated

Instruction Instruction
Flexibility Versatile
Answer model Useful source of
Not a useful source information

of information
Technical problems

Took too long

Extra work Different

Not enough time platform
Tiresome Quick / short
Enough time assignments
D. Workload

Direct
feedback

Reward system

Assessment / supervision
(control)

Track of progression

F. Performance

E. Motivation

Inequality

Optional assignments
For one’s own learning

Interesting / fun
Challenging

Autonomy

Figure 1. Themes and sub-themes of the qualitative analysis of the interview study. Red indicates negative perceptions,
whereas positive perceptions are exposed in green. Overlapping sub-themes are illustrated in the white wedges.

Theme B. Perceived usefulness

The students appreciated learning activities that
they found informative, meaning it had learning
value to them, and particularly when it had addi-
tional value to clinical practice and they felt they
acquired relevant knowledge from it. From the
interview we learn that the online patient cases,
videos and the group assignment to prepare and
solve a clinical problem were valued most
(although the format of making the case together
was often problematic). The students thought the
essays were less useful, due to lack of feedback and
no quality of learning from it in their opinion.
The 3D virtual ward tour was perceived to be
fun, but not so informative.

Yeah, I think most valuable is when you first practice
with a [virtual] patient case, and you think, ah,
I might see this in the Emergency Room when
I am a future physician, and that you will make
you, let’s say, delve into a case, so that added value
is mostly motivating for me. [... .]

Yes, you know, it adds something, if you have seen
a patient and report the case to another student as
a [clinical] problem, it is a different way to look at
a patient case. So I like the assignment, however the
way it was implemented is not convenient.

Theme C and D: workload and SPOC related
Workload and lack of time to finish the assignments
were mentioned by the students. As a result, they had
to make the assignments at home. However, the SPOC
was valued as an attractive substitute for clinical work
in case the students had spare time on the wards. Time
constraints were a major theme in the interviews. As
a result, amongst other reasons, the students appre-
ciated shorter and fast-forward through assignments
(virtual patient cases, quizzes) with direct feedback
over longer assignments like essays.

Theme E: motivation

This theme includes motivation aspects that directly
influence one’s own learning process. Assignments
that were marked as interesting or challenging were
finalized because the students wanted to, and this
particularly was the case for the optional learning
activities. They indicated that feelings of autonomy,
finding challenge and interest in the assignments are
important contributors that stimulate working in the
SPOC and doing optional assignments. Inequality
was felt by the first group enrolled in the SPOC
(their senior peers did not have to make it yet) and
this resulted in a negative motivational state for par-
ticipating in the SPOC.



Ehm, there was a whole list of [the optional lessons],
so anyone could find something that would be inter-
esting to them, and it was optional so I liked it more,
so you could just do the parts that you liked, any
time, without [deadlines], so ehm yeah, in the end
I did more of that compared to the [mandatory]
SPOC assignment.

[...] I think now we are Master students, you just do
it for yourself, so at this point, for me it is comple-
mentary, so I take it seriously and consider it as
a learning experience, and for me that is really
motivating.

Theme F: performance

Direct feedback, for example found in short quizzes,
was appreciated. However, it appeared that the cur-
rent system of tracking the interns’ progression and
performance in the SPOC was not sufficient. They
had a need for more assessment of their competency,
either automatically or from the clinical teacher. The
students indicated that for some activities, they could
get some rewards (badges and points) by just clicking
the buttons, which was not a motivation to put much
effort in it.

‘(... .] there is no added value to commit more time
and effort [in answering the question], you can just
type, let’s say “smurf”, to put it bluntly.’

Ehm, yeah I don’t know, it might be just a bit ‘child-
ish’ between brackets to get those badges and points,
and I did not really understand when you get more
or less points, it might be clearer when you just see
the checkboxes ticked for lessons you already made
[... .] it was unclear to me to see what you had
finished, because sometimes you already got this
badge or points, while only clicking the activity to
see what you have to do.

Discussion

This study explores the impact of the SPOC’s assign-
ments on students’ intrinsic motivation. It shows
that their perception of value/usefulness was fair,
and this seemed to depend on whether or not the
knowledge obtained from the course is complemen-
tary to their experiences in clinical practice. We
argue that the assignments with the highest percep-
tion of utility (virtual patient cases, videos and pre-
paring and solving a clinical problem in a group) are
situated in a more authentic clinical context, than
the assignments considered less useful (writing an
essay for example). This perception may be
explained by the fact that knowledge transfer across
the online environment to the clinical workplace,
may be enhanced by these authentic and contextual
learning characteristics [32,33]. Although online
learning is not equivalent to real patients and cannot
replace clinical workplace learning, other studies
demonstrate that virtual patients for example, in
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the right situation, can effectively improve knowl-
edge and skills, such as clinical reasoning [34-37].
Perception of the utility of a task directly stimulates
motivation [38]. The expectancy-value theory argues
that achievement motivation can be explained by the
learners’ beliefs about how well they will do on the
activity and the extent to which they value the activ-
ity [39].

The item competence also scored fair in the ques-
tionnaire. From the interviews we learn that provid-
ing more insight in one’s performance may improve
the feeling of competence. Direct feedback, such as
obtained in the quizzes with grades, seems to
obviously meet the student needs more than peer-
feedback. The first question is if the SPOC invites the
students sufficiently to desire for task mastery, com-
petence and setting their own objectives instead of
getting grades. Besides, the current curriculum’s
focus on grades and achievement could be culprit to
priming the students towards this attitude. Both fac-
tors could affect the quality of learner motivation
[40,41].

Peer-feedback, and collaboration with peers in
general, was suboptimal and this is also reflected the
lower score in the IMI item relatedness. The inter-
view shows that the lack of feeling related in the
SPOC may be caused by the fact that the peer feed-
back and feelings of coherence in the online learning
environment were not ideal. Optimalisation of peer
feedback in online environments is a more general
challenge, also found in other studies. Peer feedback
is considered inadequate when students lack knowl-
edge or are not critical, and they may prefer teacher
feedback [42-45]. They may also perceive peer feed-
back as a mandatory task merely, while not under-
standing its importance in their own learning process
and that of their peers. It might seem an attractive
option to remove all peer-feedback sessions in the
SPOC. However, in the right situation, online inter-
action, discussion and feedback may be associated
with better learning outcomes [46,47]. The question
is how this can be optimally organized in the SPOC.
Other studies describe that student’s guidance in giv-
ing peer feedback, their awareness of the require-
ments of assessment feedback, and training and
clarification of the role the student takes in the feed-
back process are key principles of effective feedback
[48,49]. Although the provision and reception of peer
feedback was a prespecified learning objective in our
SPOC, and students receive an online training, it may
be valuable to guide the students better in their task,
and give a clearer explanation of its purpose [50].

The group assignments to prepare and solve
a patient case consistently received good ratings,
despite organizational issues. Students could generate
and solve their own patient case in this assignment,
which was challenging and interesting to them.
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Research shows that students value assignments that
involve generating their own questions in an online
course. Such an assignment can also stimulate active
participation and relatedness between students
[20,51]. Therefore, generating assignments for other
students might be a motivating task for students, and
this might explain the positive appreciation of this
specific learning activity in the SPOC.

Our study shows that students were especially
motivated to be involved in the SPOC’s by activities
that were challenging, interesting and optional (i.e.,
not mandatory). The latter increased their feelings of
autonomy. From literature we learn that feeling
autonomy, challenge and interest in learning assign-
ments are directly related to motivation [41,52-54].
However, the questionnaire results demonstrate that
perceptions of interest/enjoyment and perceived
choice were low in the SPOC. This finding may call
for a shift towards assignments that students enjoy
(short assignments/quizzes, virtual patient cases,
video’s and solving patient cases, instead of essays)
and more course flexibility.

The finding imply that perceived usefulness, com-
petence and autonomy could be improved by adjust-
ing the flexibility of deadlines and improve just-in-
time learning. So should we strive for solely optional
assignments, without any deadlines? The problem is
that totally self-paced courses have the fewest assess-
ment options and typically require automated grad-
ing with less or no options for peer-feedback, which
is not desired as described in one of the paragraphs
above [55]. Moreover, exclusively optional assign-
ments may lead to loss of the blended curriculum,
from which we know it can have a positive impact on
mastery of core material [56].

To our knowledge, this is the first study evaluating
student motivation in a medical SPOC, and the first
study using the IMI for addressing intrinsic motiva-
tion in the context of an online course.

Limitations

Due to COVID regulations, there might have been
a difference or change in student ‘characteristics’
during the study inclusion. There has been
a considerable variety within the groups pre-, during,
and post-COVID, because the students have been
exposed to COVID restrictions to a greater or lesser
extent. It was not possible to make and compare
equivalent groups to compare the study data, so this
may have had unknown effects on our outcomes.
Furthermore, feelings of inequality existed among
the students in the first group that was interviewed,
since they were the first group to be enrolled in the
SPOC, while their peers were not required to partici-
pate. These feelings might have influenced their moti-
vational state and thus their motivational intensity

[41]. We did not find any relevant deviations in the
quantitative IMI data, however we noticed more
negative perceptions in the first group interview.

At last, the authors cannot exclude a non-
responder bias, possibly influencing the study data
due to questionnaire completion by students with
the highest levels of motivation. However, small
group interviews included students with high as well
as low levels of motivation, showing that both groups
were represented in the IMI.

Conclusion

Our study may give tools for other teachers to
develop online assignments with positive outcomes
with regard to student motivation. It implies that
motivation can be optimized by creating useful,
authentic cases that aid students obtaining clinical
skills that can be directly transferred into clinical
practice. The study confirms that students can be
motivated by feelings of autonomy, challenging
assignments that they find interesting, and student-
generated assignments. It also showed the need for
tracking the students’ online performance being
required for their feelings of competence. Although
carefully designed for giving and perceiving peer
feedback, our SPOC did not overcome the known
challenges of online collaboration.
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