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ABSTRACT

OBJECTIVES: The objective of this study is to better understand the medical student experience with prework to determine what factors influence
their motivation to complete prework.

INTRODUCTION: Medical education has been shifting to more active learning-type sessions such as flipped classrooms but these activities
are unsuccessful when students do not complete the associated prework. The literature is lacking on why students do not complete prework
and what would motivate them to do so. This qualitative study aims to answer those questions through the view of expectancy-value motivation
theory.

METHODS: Thirteen preclinical medical students participated in a semistructured basic interview study investigating their experience with pre-
work. Interview transcripts were coded, and codes were clustered and analyzed for themes.

RESULTS: Students develop particular routines they find successful for their studies. They explain how time in their schedules and the amount
of time prework takes to complete plays a role in their study environment which must be favorable in order to complete prework. Students view
video prework more favorably compared to reading assignments. Students note how the opinions of their peers influence their decision to com-
plete prework. Each of these factors influences student motivation to complete prework.

CONCLUSION: This study finds that motivation to complete prework is influenced by the environment, format, and use of prework, student
interest and prior knowledge, and peer influence. The combination of these factors determines whether a student believes they are capable
of completing prework and if they find it valuable. In order to increase motivation to complete prework, faculty should consider how to address
these factors in a way that students are able to fit prework into their study routines. This study provides the first step in understanding the med-

ical student experience with prework and suggests directions for future studies to maximize student motivation to complete prework.
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Introduction

Active learning reform has continued to move through different
areas of education including medical education as the evidence
of active learning success grows.l’2 Prework is an essential part
of creating effective active learning sessions.’ Examples of these
sessions include flipped classrooms, case-based sessions, and
team-based learning.>™® Best practices for designing active
learning sessions are well known; however, even with good
session design, student learning is frequently not maximized
because the required preparatory work, or prework, is not com-
pletecl.4’6_9 The current literature focuses on what happens in
the classroom during the session and largely ignores the
design of effective preparatory work and the motivation stu-
dents require to complete it. This study seeks to advance our
understanding of why medical students do not complete
prework. It is a first step to inform future studies regarding
prework. The findings will help faculty design a comprehensive

experience that begins with student-completed prework, and,
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combined with what is already known regarding the various
active learning techniques, maximize student engagement and
learning.

Literature on PT‘(,"ZUO?%

The literature identifies different types of prework including
reading, guided reading or worksheets, and recordings or
Studies have demonstrated that the addition of
prework can benefit student performance.‘"10 However, little

. 4
videos.

is known about the comparative effectiveness of different
types of prework or how to best implement it. Student percep-
tion of prework is often noted as important, but the literature
does not address why students do not complete prework or
what would motivate them to do so. Techniques such as
wonder questions, reading guides, consistency of implementa-
tion, videos, and scaffolding have been suggested to motivate
students’ completion of prework but implementation specifics
are lacking.>®'* Most of the literature about prework was
identified in undergraduate science education, nursing educa-
tion, and pharmaceutical education; only one study was
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identified in medical education at the time of this research. %12

This study was a perspective article describing innovations in
medical education, including the formation of Khan Academy,
a video resource that has impacted medical education with its
popular use as prework for the flipped classroom model but no
information on the use of this prework was included.* The
medical education literature does include numerous studies on
active learning sessions focusing on classroom activity with only
brief statements about prework that describe what was assigned
and some reporting statistics on whether it was completed.S’s’ls’16
The delivery of medical education is currently shifting to
more active learning with the goal of helping students reach
higher-order thinking and create more learner-centeredness. !
Where these sessions are unsuccessful, educators report that
students do not complete the preparatory assignment and lose
time for their planned active learning in order to review con-
cepts.4’6_9 Studies on problem-based learning describe that lack
of preparation by students can lead to a lack of group discussion
resulting in the inability to obtain learning goals for that session
and associate lack of preparation with decreased attendance for
those sessions.®*”1® To help understand students’ impetus to
complete prework, we turn to the literature on motivation.

Theories of motivation

There is a plethora of literature linking student motivation to
learning in both general and medical education settings.19
Commonly cited theories of motivation include self-
determination theory, social-cognitive theory, attribution
theory, goal-orientation theory, and expectancy-value theory
(EVT).2>25 Each of these theories will be reviewed briefly
and can be used to explain different aspects of motivation in
medical education when investigating different education goals.

When examining each theory, the authors looked for a
theory that would help them understand both intrinsic and
extrinsic factors that would either motivate or inhibit a
student in completing prework while also investigating if stu-
dents find value in prework. With self-determination theory,
the learner’s autonomy drives their motivation to learn.”
This implies that students are completely self-motivated
without the influence of extrinsic factors. This theory excludes
a main part of the authors’ investigation into identifying extrin-
sic factors that influence students’ completion of prework and
does not address whether a student finds value in the
prework. Social-cognitive theory explains that motivation
relies on personal beliefs and external influences to determine
whether one is capable of completing the task.'®?® This
theory allows us to examine external influences that affect the
completion of prework but does not provide information on
whether students find value in prework. With attribution
theory, motivation is driven by how the student feels about a
task after an event has taken place to drive further action.?

This theory could explain why a student would change their

behavior towards completing prework but does not encompass
all factors of what would motivate or inhibit a student from
completing the assignment. Goal-orientation theory can be
divided into 3 main focuses: (1) mastery goal, in which students
are motivated to master content; (2) performance-approach
goal, where students are competitively driven and want to do
better than their peers; and (3) performance-avoidance goal
which explains that motivation is driven by the student’s
need to avoid failure.>*”?® This theory addresses the intrinsic
motivation students have to complete assignments and could
explain that students find the prework valuable in order to
meet those 3 goals but does not take into account the extrinsic
factors that influence whether a student is capable of comple-
tion of prework. In EVT, motivation is driven by the fact
that the student believes they are capable and will be successful
in completing the task balanced with the value the student finds
in the task.?’ This theory takes into account the intrinsic and
extrinsic factors that may affect the successful completion of
the task along with what the student finds valuable.

This study seeks to determine what influences students’
expectations of their ability to complete prework, what they
value about prework, and if that value is enough to motivate
them to complete prework. EVT best fits this investigation of
the goal-directed behavior of completing prework. Although
many theories in motivation are available, the subjective value
and expectations of successful completion are core concepts in
motivation to learn.?’ Expectancies and values directly influ-
ence motivation which leads to goal-directed behavior. The
goal-directed behavior then supports learning and performance
and leads to successful active learning.

Materials and methods
Study design

A pragmatic worldview was used to understand the medical
student experience with prework to determine what they
thought and how they used prework.® Consistent with this,
data was collected through a basic semistructured interview
study with first- and second-year medical students.’t A qualita-
tive approach was chosen to fully understand what factors influ-
enced students’ decisions to complete or not complete prework
and to understand what they found beneficial or not beneficial.
This study was determined to be exempt from the George
Wiashington University Institutional Review Board (IRB).
Participants were provided an informed consent document but
signatures were waived by the IRB. First- and second-year
medical students were asked to volunteer to complete a semistruc-
tured individual interview between February and March of 2022.

Context

The preclinical medical program curriculum is integrated so
that students complete basic science and clinical medicine
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topics related to a course theme or organ system in each course.
Students receive different types of assignments, including
prework, from faculty who may teach once or twice in a
single course or from faculty who teach regularly throughout
the entire curriculum. Thus, students may be familiar with a
particular faculty member or have no experience with them
prior to their session. The first-year medical students inter-
viewed completed 7 months of the curriculum at the time of
the interview and have received assignments from numerous
faculties at this point. Specifically, the first-year students have
experienced courses in the basic sciences, clinical-focused
courses, and health populations courses. The courses encom-
pass different formats of sessions including traditional lectures,
case-based sessions, small group discussions, patient panel dis-
cussions, lab-based sessions, and simulation sessions. The
second-year medical students have completed all of their pre-
clinical curriculum at the time of interview which encompasses
the same types of session listed for the first-year students but
extends to 7 basic science courses, 3 clinical-focused courses,
and 3 health populations-focused courses. Both the first- and
second-year medical students have experienced various forms
of prework at this point including videos recorded by faculty,
videos from external recourses, textbook chapters, scientific
articles, and asked to fill out charts using a particular resource.
Students were recruited through email to their entire classes for
volunteer interviews.

Data collection

Emails were sent to the entire first- and second-year medical
student classes asking if they wanted to participate in this
study. Thirteen students agreed to participate. Five participants
were first year and 8 participants were second-year medical
students.

A semistructured interview guide was designed based on
EVT and included questions regarding student experience
with completing or reasons for not completing preparatory
work (Table 1). Interviews were audio and video recorded on
Zoom and lasted up to 1 hour. All interviews were conducted
by the first author who has extensive knowledge of the curric-
ulum as a faculty member but was not teaching the students
at the time of the interviews. All participants were informed
that the objective of the interview was to better understand
their experience with prework. No information regarding the
literature review or the interviewer’s opinion was shared in
order to prevent any bias influence. Two pilot interviews were
conducted and reviewed by the second author. No significant
changes to the interview guide were suggested so both pilot
interviews were included in the data analysis. Audio files were
initially transcribed by Otter.ai software and reviewed for accur-
acy. All transcripts were de-identified prior to sharing with the
second author. Videos were reviewed for any notable nonverbal
information, however, none was noted and videos were deleted.

Member checks were completed by the participants; no edits
were made.*?

Data analysis

Transcripts were analyzed using open coding and constant
comparative methods to identify themes.>® First, transcripts
were reviewed for initial coding impressions. The first author
manually coded transcripts using Microsoft Excel and the
second author reviewed coding. After each interview was
coded, any new codes were applied to previously coded inter-
views until all coding was exhausted which occurred by the
eighth transcript closely reviewed. This indicates saturation
was met and enough data has been collected to draw conclu-
sions.>*3* Codes were then reviewed and grouped into clusters
and themes were identified by both authors along with support-
ing quotes.

Reflexivity

Throughout the research process, the first author who com-
pleted the interviews, recognized any biases based on past
experiences as a former student and as an instructor who
assigns prework. The interviewing author remained neutral
during the interview process and did not impose any opinion-
ated responses to interview question answers. Neutrality was
addressed by the lead author through journaling throughout
the process along with the action of the second author to
review the first 2 transcripts for any leading questions or bias.
The second author also reviewed coding, clustering of codes,
and themes to ensure all findings were supported by the data.
At the time of the interviews, the interviewing author had com-
pleted working with the second-year medical students. The
first-year medical students would continue working with the
interviewing author in an academic capacity, however, grades
were determined through exam software, and exam statistic
reports were de-identified.

Results

Students define prework as “resources to familiarize yourself or
oneself with the content that’s going to be reviewed more
in-depth in the class session” (Person (P)9, Med year (M)

113

2). They describe the purpose as “...to make sure everyone
comes in with a working knowledge so the time can be better
spent addressing questions and mistakes, applying the maneu-
vers versus teaching the maneuvers outright” (P7, M1).
However, some consider it “...busy work” (P8, M1).

Four major themes were identified pertaining to the medical
students’ experiences with prework: (i) students have preclass
routines; (ii) the environment impacts students’ ability to com-
plete prework; (iii) format and use determine whether prework
is completed; and (iv) the topic, students’ prior knowledge and
peer opinion influence the attention to prework.
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Table 1. Interview questions.

INTERVIEW QUESTIONS

1
2a
2b
3

4a

4b

© oo N o

10

11a
11b
12a
12b
13a
13b
14a
14b
14c
15a
15b
16a
16b
17a
17b
18

19a
19b
19¢
20
21
22

Tell me about where you are in your medical school experience currently.

Is medical school what you expected so far? Can you expand on that?

Can you explain?

Do you find any areas particularly difficult?

Is the overall workload what you expected?

Can you explain?

What do you typically do after a session or lecture?

What do you typically do before a session or lecture?

What do you call the work you do prior to a session or lecture?

How would you define prework?

When it comes to assigned prework, would you never, sometimes, or always complete it?
When do you typically complete prework?

With assigned prework, how do you decide if you will complete it?

What factors affect whether you will complete all of it?

Has there been a time where you intended to complete the prework but did not complete it?
If yes, can you explain why?

Has there been a time after a session you decided to go back after the class and complete the prework?
If yes, why?

Have you changed the way you approach prework since you started medical school?

If so, how?

What caused this change?

Tell me about a time that you were assigned prework that was helpful?

Do you have another example from a different point in the curriculum?

Tell me about a time that you were assigned prework that was not helpful?

Do you have another example from a different point in the curriculum?

Have you ever started a prework assignment and thought it was impossible to complete?
If yes, why?

When it comes to different types of prework, what do you consider too long?

The next few questions ask about prework for specific types of sessions:

Is there a type of prework that you feel works best prior to a typical lecture?

Is there a type of prework that you feel works best prior to a typical laboratory session?

Is there a type of prework that you feel works best prior to a small group discussion session?
If you were advising the school on the topic of prework what would you say?

If you were advising a new medical student, what would you say about prework?

M2 only: When reflecting on your experiences with prework, how do you think you will approach prework during your upcoming clinical
rotations?
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(i) Students have preclass routines

Students establish their own individualized routines to prepare
for sessions which can include reviewing slides, setting up note
documents, and/or reviewing outside resources. One explained:

Before a session, I would go to my running Google Doc, take a look
at the slides ... provided as long as they’re up[loaded] ... identify
how dense the material will be ... put a table[together] if I think
it would be helpful. During the session, I can just fill out the
table versus trying to make something organized while the profes-

sor’s speaking (P11, M2).

Students complete their routine in conjunction with
faculty-assigned prework (book chapters, research articles,
PowerPoint slides, and videos) or replace faculty-assigned
prework with external resources:

If T saw a 23-page article ... I would either try to find something
else, or go through the slide deck instead so I still felt prepared
for class (P2, M2).

(ii) The environment impacts students’ ability
to complete prework

Environmental factors impacting prework completion include
schedules, workload, extracurricular activities, and personal
obligations. Students indicated different times they prefer to
complete the prework—the beginning of the week or right
before the session, with some changing over the course of a
semester:

T used to complete it when I would plan out my week. Then I would
get to the session and I wouldn’t really remember what the prework
was. I started taking more of a night before day before approach
[so] that it’s fresh in my mind (P10, M1).

Students’ amount of time for prework was dependent on
how much was assigned each day, the length of each assign-
ment, and the amount of time available outside of class.
Exemplar comments included:

(1) ...sometimes there was a lot happening in one or two days.
And.. .four or five of hour lectures (videos) to get through the
night before (P13, M2).

(2) ... [if] it’s an hour long prework, I might just not watch it (P7,
Mi).

(3) I didn’t have enough time to get to it. I definitely took prework
less seriously as time went on (P1, M2).

Extracurricular activities such as research or personal obliga-
tions including parenting are prioritized over prework. The cul-
mination of environmental factors influences the student’s
mental capacity to complete the prework:

...just being burned out and most of [the prework] would be mental
hindrances to completing the prework (M2 5).

(iii) Format and use determine whether prework
is completed

Students are more likely to complete prework that is labeled
“required” and easy to locate in the course management
system. Students prefer receiving a broad view of content over
small details:

Sometimes the prework you do ends up being highly detailed and
the lecture itself ends up being more of an overview. And I don’t
like doing it that way, I find that having a broader understanding,
and then focusing in on the more molecular aspects is much more
conducive towards understanding (P6, M2).

Students express a strong preference for short videos over
reading assignments. When discussing videos, they appreciate
the ability to pause, speed up, or just listen while doing other
tasks.

I like videos to watch and someone explain it, as opposed to me
reading it on my own. I tend to get headaches if I'm reading too

much (P4, M1).

Reading assignments mentioned included textbooks and
research articles. Students explained that reading assignments
took them longer to complete than videos and that reading
was not their preferred method of learning.

...reading comprehension for me is one of my weak points, I’m not
a good learner, by reading (P5, M2).

Accessibility and ease of use of prework is important.
Students explained if a textbook is not freely available, they
will not purchase it and prefer to be handed a printed article
rather than read from a screen. They also want guidance:

I’m not going to read this 20-page paper [and] not know what I'm
supposed to get from it ahead of time because otherwise I don’t
know what to look for. And I'm just not going to retain 20
pages of information so, not really understanding what I needed

to get from it was always a struggle (P11, M2).

Finally, how faculty use prework and whether they hold stu-
dents accountable is influential to the completion of prework.

I felt like sometimes we would watch this, 45-minute pre-lecture.
And then we’d go to the lecture, and they give the same lecture
(P13, M2).

if it [was] a case-based session, I would then be more inclined to do
the prework ...I would need to have that knowledge ahead of time
if I was going to have a productive class (P9, M2).

Students expressed that they did find value in some of the
prework but how it was used was influential to their motivation.

I think there’s a place for it, but I think that it’s just not being uti-
lized by every instructor to the best of in the best way (P3, M1).
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(iv) The topic, students’ prior knowledge and peer opinion
influence the attention to prework

Interest in the topic and whether students feel it is important
for their education increases the likelihood of completing
prework:

I definitely felt ... this was testable material. And ... very applicable
to real life and how we would manage patients...So I'm actually
very glad that I read this article before coming to class (P13, M2).

Having prior knowledge on a topic decreases a student’s
likelihood of completing prework:

Sometimes the prework was so broad, you’d get about halfway
through it and [say], not doing this I’'m because I have some physi-
ology, pathology and anatomy background with nursing. It was all
just basic review for me (P5, M2).

Peer opinion also influences the decision whether to com-
plete prework:

If someone puts up that really long video or article, amongst our
peers we will joke about it; I can’t believe they did that. On the
other hand, sometimes there is highly recommended prework,
that would definitely influenced me to do it. And if I did it, and

[it] was good. I would then tell my friends, you should do this
(P3, M1).

...for small group stuff, there was a little bit less motivation to do
prework just because almost inevitably, several people would [say]
Oh, I didn’t even look at that, what are we doing? And it would
just be really frustrating (P1, M2).

Discussion
Findings in this study advance our knowledge about how stu-
dents think about and what motivates them to complete
prework while also confirming what we know in the literature
about student study habits. This study found that student
motivation to complete prework is influenced by students’ rou-
tines, their environment, the format of the prework, their inter-
ests and prior knowledge, and peer opinion.

While the preferred video format was not surprising, stu-
dents explained that reading assignments meant too much

Format/
Use

Environment

screen time. This was unexpected because watching videos
also requires screen time. We know students take advantage
of speeding up videos which may result in less screen time com-
pared to some reading assignments. Also, this may indicate that
students actually prefer the audio part of the video. They may
not be looking at the screen which would be required in a
reading assignment. Analyzing elements such as length of
video, ability to interact with the video, cartoon versus person
presenting images, what makes a good quality video, and com-
paring video to audio with different types of content is a future
direction to better understand what students value about video
prework.

Another surprising finding was how peers were able to influ-
ence the completion of prework. With the availability of mass
messaging systems, students can share their opinions to an
entire class within seconds. Another way peers influence com-
pletion in this particular curriculum is they often have small
group sessions with the same people each time. Students
learn the behavior of their peers and are able to predict if
group members are unlikely to complete prework. When the
group does not do the work, faculty are forced to go over every-
thing during the session, making completion of the prework
pointless. Students explained that when faculty repeat the
prework, they realized it is not necessary to complete it.

A factor of the student environment to consider is their
complicated schedules. If prework is not available when stu-
dents have set aside that dedicated time, students will not com-
plete it. It’s also important to look at how many sessions in a
week require prework, the total amount of time needed for
prework and consider students need time for review along
with other professional and personal activities. Students
talked about the requirement of mental capacity in order to
complete prework. Cognitive Load Theory explains the
ability and capacity to learn and studies demonstrate that
motivation can increase cognitive load.***® Future studies are
needed to analyze specific techniques to increase motivation
and determine if students’ mental capacity for prework is
increased.

Participants in this study overwhelmingly stated that they
were not motivated to complete reading assignments and

Motivation to

Complete
Prework

Figure 1. Each of these elements in order of importance influences motivation to complete prework. An environment resulting in the capability to complete
prework, preferred format and proper use, interest in the topic with lack of prior knowledge, and positive peer opinion while fitting into the student’s routine all

increase the motivation to complete prework.
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would replace them with other resources including videos. One
main factor was that students felt they were poor readers, espe-
cially when it came to scientific articles. Students’ feelings
towards reading may not be surprising when considering their
experience with reading and video content. The literature iden-
tified discussing students’ completion of reading assignments
comes from the areas of undergraduate studies in psychology,
biology, and physics where these studies found the majority
of students did not complete reading assignments and that
the majority of students read their course textbooks < 3 h per
week, even when more is assigned.8’39—41 Authors were
unable to find studies looking at the amount of reading com-
pleted specific to medical students. Students who are currently
in medical school are known as digital natives, students who
have grown up with technology and more interactive ways
to learn.*? As of 2001, the average college graduate has spent

< 5000 h of their life reading but over 10,000 h watching
video games and twice that amount watching television.
Many medical education resources now include videos. A
Google search completed on July 25, 2023, for “medical educa-
tion resource videos” returned 1,840,000,000 results. Some are
paid subscriptions but many are also freely available, making it
extremely easy for students to replace reading assignments with
video materials to go along with their preference. Future studies
are needed to determine what medical students need in order to
help students understand how to read articles and build their
confidence.

Multiple students also expressed that being held accountable
may help improve their motivation to complete prework. This
could mean that expectations are set early and faculty do not
just review the prework material or students suggest some
sort of graded assessment. This brings the question of what

Checklist for Encouraging Students to Complete Prework:

Before Assigning Prework:

Consider the student’s schedule and what is expected of them in the time frame of interest
such as exams, presentations and required homework.

Consider how much prework in all concurrent courses may be assigned that week and how
much time a student may be expected to spend on each assignment or preparing for
specific sessions.

Be aware that other activities whether personal or professional may outweigh prework due
to what the student perceives as valuable.

Consider what type of prework would be most useful for your session (ex: preparatory
questions from a particular resource, outlines, short handouts or tables to review, guided
reading, videos, interactive graphics).

Ask yourself if the prework is necessary to reach the learning objectives.

When Creating/Assigning Prework:

Prework should build a base that the following active learning session builds off of, misuse
and heavily detailed prework content will easily lead to lack of motivation to complete the
prework.

If assigning some type of reading, provide clear learning objectives and guided questions to
help the student focus on what they should learn from the material.

Provide clear expectations for the prework assignment including whether it is required for
the following active learning session. You may need to address with the students that your
expectations differ from other faculty when it comes to accountability of prework.

Make sure prework is available at least a week in advance with proper messaging to the
students so they can fit it into their schedules.

Make sure the material is easily accessible to all students. In addition, you may want to

check your institution’s accessibility policies.

During the Active Learning Session:
v Review the main points of the prework to address any confusion but avoid giving the same

information during the following active learning session.

Figure 2. This figure provides suggestions to help increase motivation to complete prework. The list includes factors to consider before creating the prework
assignment, factors to consider while creating and assigning the prework, and a factor to consider for follow-up to the prework during the active learning session.
Please note these suggestions have not been analyzed through designed experimentation and are purely based on student interview comments.
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do medical students consider a meaningful assessment. The
AAMC reported that for the 2021-2022 academic year, 129
medical schools reported they have a pass-fail grading system
and only 18 schools have a pass-fail with either honors or high-
honors systf:m.43 This leads to the question, in a pass-fail
system, will assessments like low-stake quizzes be valuable in
student opinion? Future studies could help determine what
ways students could be held accountable in order to increase
motivation to complete prework. When the second-year stu-
dents were asked whether their approach to prework would
change now they are entering the clinical phase, all students
said yes, explaining they believe they will be held accountable
based on what they have heard about clinical rotations from
their peers. Future studies to determine if prework is completed
more often in clinical phases of medical school and comparing
the use of prework in preclinical and clinical phases of medical
school could provide insight into increasing student motivation.

Students use these factors of routine, environment, format,
prior knowledge, and peer opinion to determine if the
prework will be beneficial and if they are able to complete it
which is in support of the Expectancy-Value Theory of motiv-
ation. Each of these factors is weighted differently and must be
tulfilled in a way that meets students’ expectations in order for
them to value prework and therefore, be motivated to complete
it (Figure 1). Figure 1 demonstrates, in order of importance, the
factors that influence students” motivation to complete prework
while keeping in mind that the prework must also fit into stu-
dents’ routines. Students highly emphasized details affecting
their environment, followed by format and use of prework.
Their interest in a topic, prior knowledge, and peer influence
are also considered by students but have less of an impact on
their decision to complete prework. Figure 2 provides a check-
list of suggestions to increase student motivation to complete
prework based on the results of this study. This study makes
an important contribution of information that was previously
lacking in the literature providing an understanding of what
factors contribute to students’ decisions in completing
prework. This study also suggests future studies to determine
best practices of prework design that will motivate students to
complete prework.

Limitations

This study focuses on students at a single institution so the
experiences are specific to the prework found in that curric-
ulum. There were no follow-up questions once the data was
reviewed.

Conclusions

To motivate students to complete prework the following factors
need to be considered along with student routine: environment;
format and use of prework; student interest and prior knowl-
edge; and peer influence. Using the information found in this

study, instructors will be able to tailor assignments with the
goal of having more students complete the prework.
Accordingly, education can continue to transition to a more
student-centered learning environment and help students
become self-directed learners.

REFERENCES

1. Michael J. Where’s the evidence that active learning works? Adv Physiol Educ.
2006;30(4):159-167.

2. Mundy J. The propensity of students to undertake homework in the absence of
formal rewards: a teaching note. Accounting Education. 2012;21(5):529-537.

3. Poeppelman RS, Liebert CA, Vegas DB, Germann CA, Volerman A. A narrative
review and novel framework for application of team-based learning in graduate
medical education. J Grad Med Educ. 2016;8(4):510-517. doi: Customer:
JGME-D-15-00516 [pii].

4. Han E, Klein K. Pre-class learning methods for flipped classrooms. Am | Pharm
Educ. 2019;83(1):6922.

5. Morris J. Implementation of a team-based learning course: work required and per-
ceptions of the teaching team. Nurse Educ Today. 2016;46:146-150.

6. Tirnvik A. Revival of the case method: a way to retain student-centered learning in a
post-PBL era. Med Teach. 2007;29(1):¢32-¢36.

7. Gillette C, Rudolph M, Kimble C, Rockich-Winston N, Smith L, Broedel-Zaugg
K. A meta-analysis of outcomes comparing flipped classroom and lecture. Am J
Pharm Educ. 2018;82(5):433-440,

8. Lieu R, Wong A, Asefirad A, Shaffer JF. Improving exam performance in introduc-
tory biology through the use of preclass reading guides. CBE Life Sci Educ.
2017;16(3):ar46.

9. Cao L, Grabchak M. Interactive preparatory work in a flipped programming course.
Proceedings of the ACM Conference on Global Computing Education. NY: Association
for Computing Machinery; 2019:2-235.

10.  Koszalka TA, Pavlov Y, Wu Y. The informed use of pre-work activities in collabora-
tive asynchronous online discussions: the exploration of idea exchange, content
focus, and deep learning. Comput Educ. 2021;161:104067.

11.  Mehta NB, Hull AL, Young JB, Stoller JK. Just imagine: new paradigms for medical
education. Acad Med. 2013;88(10):1418-1423.

12.  Lyons KM, Brock TP, Malone DT, Freihat L, White PJ. Predictors of pharmacy
student performance on written and clinical examinations in a flipped classroom cur-
riculum. Am J Pharm Educ. 2020;84(12):8038.

13. Lindstrem C. The pedagogical power of wonder questions. Phys Teach.
2021;59(4):275-277.

14.  Erdil NO. Motivating students for learning using scaffolding and a variety of assign-
ments and activities. Eng Appl Sci Educ Faculty Publ. 2019:32.

15. Ding C, Wang Q, Zou J, Zhu K. Implementation of flipped classroom combined
with case- and team-based learning in residency training. Adv Physiol Educ.
2021;45(1):77-83.

16.  Jakobsen KV, Knetemann M. Putting structure to flipped classrooms using team-
based learning. In¢ | Teaching and Learn Higher Educ. 2017;29(1):177-185.

17.  Hendry GD, Ryan G, Harris J. Group problems in problem-based learning. Med
Teach. 2003;25(6):609-616.

18.  Dolmans DHJM, Wolfthagen IHAP, Van Der Vleuten CPM, Wijnen WHFW.
Solving problems with group work in problem-based learning: hold on to the phil-
osophy. Med Educ. 2001;35(9):884-889.

19. Cook DA, Artino AR Jr. Motivation to learn: an overview of contemporary theories.
Med Educ. 2016;50(10):997-1014.

20.  Vroom VH. Work and Motivation. 1st ed. Jossey-Bass A Wiley Imprint; 1964.

21.  Deci EL, Ryan RM. Intrinsic motivation and self-determination in human behavior/
Edward L. Deci and Richard M. Ryan. Plenum; 1985.

22. Weiner B. Attribution theory, achievement motivation, and the educational process.
Rev Educ Res. 1972;42(2):203-215.

23. Bandura A. Social cognitive theory of self-regulation. Organ Behav Hum Decis
Process. 1991;50(2):248-287.

24.  Schunk DH, Usher EL. Social cognitive theory and motivation. In: Ryan RM, ed. T%e
Osford handbook of human motivation. NY: Oxford University Press; 2019:11-26.

25. Dweck CS. Motivational processes affecting learning. Am  Psychol.
1986;41(10):1040-1048.

26. Kusurkar RA, Croiset G, Mann KV, Custers E, Ten Cate O. Have motivation the-
ories guided the development and reform of medical education curricula? A review of
the literature. Acad Med. 2012;87(6):735-743.

27. Dweck CS. Self~theories: Their role in motivation, personality, and development.
New York, NY Psychology Press; 1999.

28.  Ames C. Classrooms: goals, structures, and student motivation. J Educ Psychol.
1992;84(3):261.




DeVaul and Goldman

29.

30.

31

32.
33.

34.

35.
36.

Ambrose SA, Bridges MW, DiPietro M, Lovett MC, Norman MK. How Learning
Works, 7 Research-Based Principles for Smart Teaching. 1st ed. CA: Jossey-Bass A
Wiley Imprint; 2010.

Creswell JW. Qualitative Inquiry & Research Design: Choosing Among Five
Approaches. 3rd ed. CA: Sage; 2013.

Merriam SB, Tisdell EJ. Qualitative Research: A Guide to Design and Implementation.
4th ed. CA: JOSSEY-BASS; 2016.

Maxwell JA. Qualitative Research Design. 3rd ed. CA: Sage; 2013.

Saldafia J. The Coding Manual for Qualitative Researchers. 3rd ed. CA: Sage;
2016.

Strauss A, Corbin J. Basics of qualitative research: Techniques and procedures for devel-
oping grounded theory. 2nd ed. CA: Sage; 1998.

Saldana J. The Coding Manual for Qualitative Research. 3rd ed. CA: Sage; 2016.
van Merriénboer JJG, Sweller J. Cognitive load theory and complex learning: recent
developments and future directions. Educ Psycol Rev. 2005;17(2):147-177.

37.

38.

39.

40.

41.

42.
43.

Sweller J. CHAPTER TWO cognitive load theory. Psycho! Learn Motiv.
2011;55:37-76.

Schnotz W, S. F, Horz H. Some motivational aspects of cognitive load theory. In:
Wosnitza S, Karabenick A, Efklides A, Nenninger P, eds. Contemporary motivation
research: from global to local perspectives. Hogerefe; 2009:86-113.

Clump MA, Bauer H, Bradley C. The extent to which psychology students read
textbooks: a multiple class analysis of reading across the psychology curriculum. J
Instruct Psychol. 2004;31(3):227. +.

Podolefsky N, Finkelstein N. The perceived value of college physics textbooks:
students and instructors may not see eye to eye. Phys Teacher. 2006;44(6):338-342.
Sikorski JF, Rich K, Saville BK, et al. Student use of introductory texts: comparative
survey findings from two universities. Teaching of Psychol. 2002;29(4):312-320.
Prensky M. Digital natives, digital immigrants part 1. On Horiz. 2001;9:1-6.
Association of American Medical Colleges. Curriculum Report: Grading Systems
Used in Medical School Programs. 2021.



	 Introduction
	 Literature on prework
	 Theories of motivation

	 Materials and methods
	 Study design
	 Context
	 Data collection
	 Data analysis
	 Reflexivity

	 Results
	 (i) Students have preclass routines
	 (ii) The environment impacts students’ ability �to complete prework
	 (iii) Format and use determine whether prework �is completed
	 (iv) The topic, students’ prior knowledge and peer opinion influence the attention to prework

	 Discussion
	 Limitations

	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


