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Abstract

Background: Web-based instruction plays an essential role in health professions education (HPE) by facilitating learners’
interactions with educational content, teachers, peers, and patients when they would not be feasible in person. Within the
unsupervised settings where web-based instruction is often delivered, learners must effectively self-regulate their learning to be
successful. Effective self-regulation places heavy demands on learners’ motivation, so effective web-based instruction must be
designed to instigate and maintain learners’ motivation to learn. Models of motivational design integrate theories of motivation
with design strategies intended to create the conditions for motivated engagement. Teachers can use such models to develop their
procedural and conceptual knowledge in ways that help them design motivating instruction in messy real-world contexts. Studies
such as randomized controlled trials (RCTs) and other quasi-experimental designs that compare different motivational design
strategies play a critical role in advancing models of motivational design. Synthesizing the evidence from those studies can identify
effective strategies and help teachers and researchers understand the mechanisms governing why strategies work, for whom, and
under what circumstances.

Objective: The planned review aims to analyze how studies comparing motivational design strategies for web-based instruction
in HPE support and advance models of motivational design by (1) controlling for established risks to internal validity, (2) leveraging
authentic educational contexts to afford ecological validity, (3) drawing on established theories of motivation, (4) investigating
a wide breadth of motivational constructs, and (5) analyzing mediators and moderators of strategy effects.

Methods: The planned review will use database searching, registry searching, and hand searching to identify studies comparing
motivational design strategies for web-based instruction, delivered to learners in HPE. Studies will be considered from 1990
onward. Two team members will independently screen studies and extract data from the included studies. During extraction, we
will record information on the design characteristics of the studies, the theories of motivation they are informed by, the motivational
constructs they target, and the mediators and moderators they consider.
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Results: We have executed our database and registry searches and have begun screening titles and abstracts.

Conclusions: By appraising the characteristics of studies that have focused on the motivational design of web-based instruction
in HPE, the planned review will produce recommendations that will ensure impactful programs of future research in this crucial
educational space.

Trial Registration: PROSPERO CRD42022359521; https://tinyurl.com/57chuzf6

International Registered Report Identifier (IRRID): DERR1-10.2196/42681

(JMIR Res Protoc 2022;11(11):e42681) doi: 10.2196/42681
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Introduction

Learning remotely is here to stay. Web-based instruction, which
encompasses remote lectures, asynchronous interactive modules,
virtual patient simulations, and serious games, plays an essential
role in health professions education (HPE): it digitally mediates
learners’ interactions with educational content, teachers, peers,
and patients, when it would otherwise be too costly, infeasible,
or impossible for in-person interactions to occur [1,2].

Learners typically access web-based instruction from remote,
unsupervised settings, such as home, coffee shop, or library.
Accordingly, learners often have a great deal of control in terms
of how to engage with instruction. They can choose which
learning strategies to use (eg, by taking notes in a notebook),
when to revisit content (eg, returning to a previous slide),
whether to access help from a peer or teacher (eg, by asking
questions or leaving a comment), and how long to spend on
learning. Under these conditions, learners must self-regulate
their learning effectively [3]. Theoretical models of
self-regulated learning (SRL) construe learning as a process
whereby learners set goals for their learning and then
strategically monitor and control aspects of their cognition,
motivation, behavior, and environment toward attaining their
goals [4]. A growing body of literature in HPE has demonstrated
positive relationships between facets of SRL and academic
achievement in unsupervised settings [5-7].

Effective SRL requires significant effort. Learners engaged in
SRL do not learn “on autopilot” by following the directions of
others or by defaulting to their usual approach to learning.
Rather, they actively monitor and adapt their approach to
learning as necessary [8]. Consequently, SRL relies heavily on
a learner’s motivation to learn [9]. Motivation refers to the
energetic force that instigates and sustains goal-directed action
[10]. Several studies in HPE provide evidence for links between
motivational constructs, facets of SRL, and academic
achievement [6,11-16].

A learner’s motivation to learn will ebb and flow depending on
situational factors such as what they are learning, with whom,
where, and the challenges they face along the way [17,18].
Consequently, learners may sit down at their computer to
complete web-based instruction only to find themselves less
than optimally motivated. In such situations, they cannot rely
on a teacher to recognize they are facing a motivational deficit,

nor to help them address it. Instead, motivational support can,
and should, be built into instruction itself [19].

Motivational design, a subprocess of instructional design, is a
systematic, goal-directed, problem-solving process that involves
(1) specifying the conditions under which learners will become
and remain motivated to engage with instruction and (2)
designing instruction to facilitate these conditions [20]. Models
of motivational design integrate (1) an underlying theoretical
account of how motivated engagement in learning unfolds with
(2) a set of evidence-based strategies that teachers can use to
facilitate the conditions for motivated engagement [21]. While
theories of motivation describe how learners instigate and sustain
goal-directed action, models of motivational design prescribe
strategies for how to help instigate and sustain learners’
goal-directed action toward desirable learning outcomes [21].
For example, Keller’s attention, relevance, confidence, and
satisfaction (ARCS) model of motivational design, commonly
used across many educational contexts, including HPE [22,23],
integrates a theory of motivation (Keller’s macro model of
motivation) with an organized set of strategies targeting four
key motivational conditions derived from the ARCS theory
[20].

Owing to their theoretical grounding, models of motivational
design can help teachers build both procedural knowledge
regarding design strategies that can be applied when designing
instruction, and conceptual knowledge regarding why design
strategies ought to be effective, based on an underlying
theoretical account of how motivated engagement in learning
unfolds. We argue that with an integrated body of procedural
and conceptual knowledge, teachers can more flexibly apply
and adapt previously learned design strategies and invent new
ones in the messy, real-world contexts of HPE [24]. Therefore,
we propose that a key objective of HPE research should be to
advance models of motivational design.

Many kinds of studies can advance models of motivational
design [25]. “Basic science” studies conducted in highly
controlled lab environments can advance our understanding of
the motivational processes underpinning learning [26,27].
Single-group quantitative, qualitative, and mixed-methods
studies can investigate learners’ perceptions of, and reactions
to, instructional designs, to support our theoretical understanding
of how certain designs operate to support motivation [28]. We
propose that studies that aim to compare different motivational
design strategies, including randomized controlled trials (RCTs)
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and other quasi-experimental designs, play an essential role in
advancing models of motivational design. They uniquely afford
the potential for identifying the effects of different design
strategies, which can then be integrated into models of
motivational design. Research comparing motivational design
strategies can also investigate mediating processes and
moderating factors to determine why a strategy works, for
whom, and under what conditions, thus helping to test and refine
the theory that underlies a model of motivational design [29].
Accordingly, motivation researchers in HPE have called for
greater use of RCTs to investigate strategies to enhance learners’
motivation [29,30].

In this review, we aim to appraise studies that compare
motivational design strategies for web-based instruction in HPE,
to enhance the quality of future research toward refined models
of motivational design. Comparative studies can advance models
of motivational design when they generate high-quality evidence
regarding what motivational strategies work, why, for whom,
and under what circumstances. Accordingly, our review will be
guided by the following research questions: (1) How well do
existing studies control for established risks of bias (eg,
allocating participants to different instructional designs
randomly)? To afford drawing internally valid, causal
conclusions regarding the effects of a design strategy, studies
must be conducted in a manner that avoids known risks of bias
[31]. For instance, Lazowski and Hulleman [32] found that
quasi-experimental studies of motivational interventions reported
stronger, more positive effect sizes than RCTs, suggesting that
quasi-experimental studies may be subject to positive bias. (2)
To what extent are existing studies conducted in authentic
educational contexts? For studies to draw ecologically valid
conclusions regarding the effects of a design strategy, they are
best conducted in authentic educational contexts rather than in
fabricated lab environments that do not resemble the “real
world” [31,32]. For instance, findings of attenuated effects may
be due to lower levels of engagement with aspects of an
instructional design in an authentic versus a lab context [28,33].
(3) How frequently, and to what extent, are existing studies
explicitly informed by a theory of motivation or model of
motivational design? Theories of motivation and models of
motivational design can serve to “organize” design strategies
by associating them with motivational processes sketched out
in the theory or model. Doing so permits an understanding of
how the effects of a strategy relate to the underlying
motivational processes sketched out in the theory or model.
Further, an established theory of motivation or model of
motivational design can help researchers identify potential
mediating processes and moderating factors that could be the
subject of investigation [29]. (4) Which motivational constructs
have studies targeted with their instructional designs? Theories
of motivation propose many proximal determinants of
motivation, such as competence beliefs and value beliefs [29].
In models of motivational design, such constructs can be
considered the conditions under which learners will become
and remain motivated to engage with instruction, and which
should be facilitated by instruction. Constructs may be
influential depending on the characteristics of learners, the task,
and the context in which learning takes place; therefore, it is
important that teachers are able to draw on design strategies

targeting a wide breadth of constructs. (5) Which hypothesized
mediators or moderators of motivational design have studies
operationalized or analyzed? Studies outside of HPE have
demonstrated that motivational interventions can have
differential effects on engagement and learning, depending on
learner characteristics such as perceived competence for learning
[34,35]. We will catalogue the data researchers collect on
potential mediating variables (eg, self-regulated learning
processes) and moderating factors (eg, baseline motivational
characteristics).

We have chosen a systematic review as the most appropriate
review methodology for answering our research questions, given
our focus on RCTs and other quasi-experimental comparisons
and our interest in appraising the quality of the included studies.
Like other previous reviews, our analysis will profile each
study’s conceptual foundations, intervention characteristics,
and chosen study designs, rather than aggregate study outcomes
[36-39].

To increase the feasibility of our review, we will restrict our
focus to studies that compare design strategies targeting
motivation for web-based instruction. This focus is warranted;
researchers have argued that effective SRL is more critical in
web-based learning environments than in other, in-person
learning environments, due to their unsupervised nature [39].
Further, as studies coming out of the COVID-19 pandemic have
shown, learners’ motivation may be particularly vulnerable in
remote, web-based learning environments [40].

Methods

Overview
The protocol for this systematic review is reported in accordance
with PRISMA-P (Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols) [41]. However, we omit
items 16 (meta-biases) and 17 (confidence in cumulative
evidence), given we will not synthesize the outcomes of studies.
The protocol for this systematic review has been registered
(PROSPERO #CRD42022359521).

Eligibility Criteria

Study Characteristics
We will consider primary studies published in English, from
1990 to 2022. We selected this range based on the review
strategy adopted by the Digital Health Education Collaboration,
which recently published several reviews on digital education
in HPE [42]. They argued computers were rarely used for
educational purposes prior to 1990. We will consider study
designs, including individual RCTs, cluster RCTs, cross-over
trials, and other quasi-experimental designs. Notably, protocols
for ongoing studies are also eligible for inclusion.

Participants
Studies will be eligible for inclusion if their sample was limited
to learners in the health professions or was included but was
not limited to learners in the health professions. Learners in the
health professions may be preregistration or postregistration,
following the distinction made by the Digital Health Education
Collaboration [42]. Preregistration learners are those enrolled
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in an educational program (eg, university degree program and
vocational training program) that, upon completion, renders
them eligible for a qualification permitting them to work in a
health care setting under a regulated professional designation.
Postregistration learners are those already working in a health
care setting under a regulated professional designation and
whose learning focuses on maintaining, updating, or broadening
their existing knowledge and skills with respect to their practice
discipline. Our list of eligible health professions is based on a
triangulation from two sources. First, we referenced the list of
regulated health professions in Ontario, Canada under the
Regulated Health Professions Act, 1991. Then, we
cross-referenced this list with the list of regulated health
professions in the United Kingdom. We included all the
regulated professions on either list, which are as follows:
audiology; arts therapy; chiropody or podiatry; chiropractic
care; dental hygiene; dental technology; dental therapy;
dentistry; denturism; dietetics; hearing aid dispensing;
homeopathy; massage therapy; medical laboratory technology;
medical radiation technology; medicine; midwifery; naturopathy
or osteopathy; nursing; occupational therapy; operating
department practitioner; opticianry; optometry; orthodontic
therapy; orthoptics; paramedicine; pharmacy; pharmacy
technology; physiotherapy; psychotherapy; prosthetics,
pedorthists, or orthotists; respiratory therapy; speech-language
pathology; and traditional Chinese medicine and acupuncture.
We also consider social work (which is a regulated profession
in Ontario) to be an eligible health profession. Although
biomedical scientists, clinical scientists, kinesiologists, and
psychologists are regulated health professions, many learners
in these fields do not intend to pursue a health care professional
designation. Consequently, we excluded these from our list of
eligible health professions.

Interventions
We will adopt the levels of instructional design framework
proposed by Cook [43], who argued that instructional design
choices can be conceptualized at three levels: the instructional
medium, configuration, and strategy. An instructional medium
refers to a mode of delivery. Examples include face-to-face
instruction, paper-based instruction, and web-based instruction.
We define web-based instruction as any instruction that
leverages internet-based technologies to digitally mediate
learners’ interactions with educational content, teachers, patients,
or peers [2]. An instructional configuration refers to a type of
instruction within a given medium that has several distinguishing
features from other configurations. Examples of different
web-based instructional configurations include virtual lectures,
asynchronous tutorials, and web-based discussion forums. An
instructional strategy refers to a technique employed within a
given configuration that is intended to facilitate the learning
process. Examples of different strategies within a virtual patient
simulation on communication skills include recording a
transcript of the patient interview for later reflection or asking
learners to set certain goals before interacting with the virtual
patient.

Within studies using the medium of web-based instruction, our
inclusion criteria will require that authors evaluate the effects
of an instructional configuration or strategy that explicitly targets

a specific motivational construct, or motivation more generally.
That is, studies will be eligible if the intervention’s effect on
learning is hypothesized to occur through effects on motivation.
Strategies targeting the timing of instruction (eg, before or after
an in-person simulation experience) or the delivery of instruction
(eg, supplemented with email reminders) will also be eligible
for inclusion.

Studies will be judged ineligible if an instructional configuration
or strategy does not intend to enhance or maintain learners’
motivation to learn, but rather enhance or maintain their
motivation toward some other aim. For example, a study that
evaluates how an instructional strategy impacts learners’
self-efficacy to apply a new procedure in clinical practice (versus
their self-efficacy for learning more about the procedure) will
be excluded from this review. We are interested in identifying
evidence-based methods for designing web-based instruction
to energize the process of SRL during instruction, not in
energizing the self-regulated application of learned knowledge
and skills in practice.

We will also include studies if an instructional configuration or
strategy is investigated within a computer-based environment
that could be made available to learners via internet-based
technologies but was not done so for the study. For example, a
study that investigated the motivational effects of a strategy
within an instructional environment made available to learners
via a CD-ROM would be eligible for inclusion, as such an
environment could be readily replicated and delivered to learners
via the web. By contrast, a virtual learning environment that
requires a head-mounted display connected to a powerful
computer would not be considered an environment that could
be made available to learners via the web, and thus would not
be eligible for inclusion. Finally, the device (eg, computers or
smartphones) that learners use to access web-based instruction
will have no bearing on study eligibility.

Comparators
Studies will be eligible for inclusion if they compare (1) an
instructional configuration with another configuration, (2) an
instructional strategy with another strategy while holding the
configuration constant, or (3) an instructional strategy with the
absence of the strategy while holding the configuration constant.
Cook [43] argued that comparisons between configurations (eg,
a virtual lecture versus an asynchronous interactive module)
are inherently confounded given the many points of
differentiation, making it nearly impossible to connect
configuration features to any differences across outcomes.
Consequently, such comparisons are less informative than
comparisons at the strategy level, which feature a single point
of differentiation. However, our primary interest is in mapping
the literature to date, so both sorts of comparisons will be
included. Further, based on prior reviews, we expect most
comparisons will occur at the configuration level [44].

Outcomes
Similar to the meta-analysis of motivation interventions in
education by Lazowski and Hulleman [32], studies will be
eligible for inclusion if they assess the effect of an instructional
configuration or strategy on a learner outcome, including
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motivation, SRL, and achievement outcomes. Motivational
outcomes include self-reports regarding specific motivational
constructs or of motivation more generally. SRL outcomes are
highly varied; based on established models of SRL [45] and
prior reviews [46,47], SRL outcomes may relate to goals
(including goal level and goal content), metacognitive processes
(including goal setting, planning, self-monitoring, self-control,
self-judgements, and self-reactions, which may relate to aspects
of cognition, motivation, emotion, behavior, or the
environment), cognitive strategy use (including rehearsal,
organization, and elaboration strategies, or any other procedures
a learner uses to control how they process task-relevant
information), and resource management (including effort
regulation, persistence, time management, environmental
structuring, help seeking, peer collaboration, or any other
procedures one uses to control their external environment or
their internal environment, including their motivation and
emotion). In HPE, the related construct of engagement has been
conceptualized and operationalized to encompass a broad range
of SRL processes. For example, engagement has been framed
as having an experiential dimension (ie, reflecting a learner’s
subjective experience while playing a game) and a behavioral
dimension (ie, reflecting a learner’s time on task) [44]. From
an SRL perspective [48], experiential engagement could map
onto several motivational constructs, whereas behavioral
engagement maps to persistence. Finally, studies are eligible if
they collect any available achievement measure (eg, retention
or transfer and course grades), assessed at any time (ie,
immediately after instruction or delayed). Studies that only
include non–learner outcomes (eg, instructor satisfaction and
cost) will not be eligible for inclusion, as we do not consider
these studies to be investigations of designs targeting learners’
motivation to learn.

Information Sources

Database Searching
Relevant studies will be identified by searching the following
databases: MEDLINE, Embase, Emcare, PsycINFO, ERIC, and
Web of Science. Articles addressing the education or training
of each health profession appear in the journals of these
respective fields. For this reason, databases with significant
coverage of the medical, nursing, allied health, as well as
education literature were selected, with the addition of the
multidisciplinary database platform Web of Science. These
databases are also broadly consistent with those selected for
similar reviews [32,44,49]. Our search strategy was developed
by a health sciences librarian in collaboration with subject
specialists and informed by prior reviews [32], using MEDLINE
initially to assess the quality and quantity of our search returns.
The search strategy was then adapted and applied to the other
databases. Categories of terms included those related to learners
in eligible health professions, web-based instruction, and
motivation. Unlike the review by Lazowski and Hulleman [32],
we did not include theories of motivation in our search terms,
as theory use was not a criterion for inclusion. Further, we did
not include specific motivational constructs (eg, value,
relevance, confidence, and interest) in our search terms, as we
expected this would greatly increase the number of nonrelevant
studies required to screen, as many motivational constructs are

common words used in nonmotivational contexts. Rather, we
assume that any study targeting motivation and referencing a
specific motivational construct will also mention motivation,
and thus will be covered in our search. Our search strategy for
MEDLINE can be found in Multimedia Appendix 1.

Registry Searching
Relevant studies will be identified by searching Open Science
Framework Registries.

Hand Searching
Studies will also be identified by hand searching the reference
lists of previous systematic reviews related to web-based
instruction in HPE [38,44,49-58].

Reference Searching
The reference lists of the included studies will also be screened
for additional studies.

Study Records

Data Management
All records identified through database and hand searching will
be managed and screened using Covidence web-based software.
After title and abstract screening, the full texts of the included
studies will be uploaded for screening and, if necessary, data
extraction.

Selection
The titles and abstracts of all records identified through database
and hand searching will be independently screened by 2 team
members, who will be blinded to each other’s decisions. Team
members will periodically meet to review conflicts, identify
any systematic reasons for conflicts, and come to decisions
regarding how to handle these issues. With these decisions in
mind, conflicts will then be resolved by one team member not
involved in the initial decision. The same process will occur for
full-text screening. Reason for exclusion at the full-text
screening stage will be documented and reported in a PRISMA
(Preferred Reporting Items for Systematic Review and
Meta-Analysis) flow diagram. Percent agreement at the abstract
and full-text screening stages will be calculated.

Risk of Bias Assessment
The risk of bias for the included studies will be independently
rated by 2 team members using the Cochrane Effective Practice
and Organization of Care standard risk of bias criteria [59]. The
9 criteria involved in a risk of bias assessment include the
following: random sequence generation, allocation concealment,
similar baseline outcome measures, similar baseline
characteristics, incomplete outcome data, blind assessment of
outcomes, protection against contamination, selective outcome
reporting, and other risks of bias. Each criterion will be given
a rating of “low risk,” “high risk,” or “unclear risk” at the study
level. Team members will be blinded to each other’s rating.
Team members will periodically meet to review conflicts,
identify any systematic reasons for conflicts, come to decisions
regarding how to handle these issues, and resolve conflicts in
ratings. Percent agreement for risk of bias ratings will be
calculated.
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Data Extraction and Synthesis
Data will be extracted and synthesized using a directed content
analysis with each individual study as the unit of analysis [60].
We will use content analysis to systematically code the content
of each article into categories for the purpose of identifying
patterns in the data [60,61]. We will code deductively, meaning
we will use existing theory or prior research as a foundation for
developing our initial coding categories [60]. Our coding scheme
will likely not remain static, given we will iteratively adapt it
when relevant data are not congruent with existing categories
[61]. Study data will be independently extracted by 2 team
members using a comprehensive extraction and coding tool,
developed through a consultation of the theoretical and empirical
literature. The extraction and coding tool will be piloted and,
as necessary, updated by having 2 team members independently
extract data from a few studies and comparing their results.
Team members will be blinded during the extraction process.
Team members will periodically meet to review variability in
the extracted data, identify any systematic reasons for this
variability, and decide how to handle these issues. Primary study
authors will be contacted in the case of unclear or missing data.
Percept agreement for extracted items will be calculated.

Our extraction and coding tool will facilitate the collection of
the following data items: study title, first author, publication
year, geographic location in which the study was completed,
study design, health profession of participants, training status
of participants, sample size, topics of instruction, length of
instruction, setting in which instruction was delivered to
participants, device on which instruction was accessed,
technology used to deliver instruction (eg, internet or CD-ROM),
instructional configuration, instructional strategy (if relevant),
theory of motivation used to inform the configuration or
strategy, motivational constructs targeted by a configuration or
strategy, definition of the constructs (if applicable), other
learning processes targeted by a configuration or strategy (eg,
cognitive processes), comparison, moderators, outcomes
(including hypothesized mediating variables), and moderator
or outcome measures.

Two items relevant to our research questions are the theory of
motivation used and the motivational constructs targeted by a
configuration or strategy. We have developed a list of 7 of the
most established theories of motivation in education, to be used
as our initial codes, as follows: (1) expectancy-value theory
[62]; (2) achievement goal theory [63]; (3) self-determination
theory [64,65]; (4) social cognitive theory [66,67]; (5) attribution
theory [68]; (6) control-value theory [69,70]; and (7) the Keller
macro model of motivation and performance (underpinning the
ARCS model of motivational design) [20,71]

Based on this list of theories, we also developed an initial list
of motivational constructs, which comprises the following: (1)
achievement goal orientations; (2) competence beliefs (including
confidence, self-efficacy, action-control expectancies, outcome
expectancies, action-outcome expectancies, control of learning
beliefs, and expectancies for success); (3) value beliefs
(including relevance, perceived instrumentality, task value,
extrinsic value, utility value, attainment value, and cost); (4)
interest (also curiosity and attention); (5) outcome attributions;

(6) the self-determination theory taxonomy of motivation
(intrinsic motivation, extrinsic motivation, external regulation,
introjected regulation, identified regulation, integrated
regulation, autonomous motivation, and controlled motivation);
and (7) basic psychological needs satisfaction or frustration
(including feelings of autonomy, competence, and relatedness).

These codes are by no means restrictive; we anticipate that they
will inductively grow and change through the data extraction
process. The results of our deductive content analysis will be
presented in tabular and graphical form, representing the
frequency of different study characteristics, the frequency with
which different motivational constructs have been targeted in
the literature, including as mediators and moderators, and the
theories of motivation that have informed these studies. We will
also present stratified results by type of health professional,
participants’ training status, and study characteristics. These
tabular and graphical presentations will be accompanied by
narratively presented exemplars of strategies targeting different
constructs.

Results

As of September 2022, we have completed our database searches
(executed on August 2, 2022) and registry searches (executed
on September 15, 2022) and have begun hand searching. Our
initial search yielded 10,590 studies. We selected a purposive
sample of 30 studies for team members to practice screening.
Following practice, we began screening titles and abstracts. We
aim to complete screening by the end of 2022.

Discussion

Overview
Through conducting this review, we expect to produce a list of
understudied or poorly studied conceptual foci to support the
growth of a robust evidence base in motivational design, and
to provide guidance regarding methodological advancements
in future studies of motivational design (eg, greater use of
moderation analyses). By establishing a foundation to guide
future theory-based research in this area, our review will provide
more fertile grounds for future knowledge syntheses that include
other sources of evidence (eg, qualitative studies) and that focus
on understanding mechanisms of motivational design (eg, realist
reviews).

Although previous reviews have focused on motivational design
features of web-based instruction in HPE [38,44,49-58], none
have sought to (1) achieve the specific goal of using existing
evidence to refine models of motivational design, (2) propose
which types of evidence will be required to meet this goal, (3)
identify the study designs that can generate such evidence (eg,
studies comparing motivational design strategies), and (4)
appraise the degree to which studies have generated such
evidence. Thus, the value of our review lies in its ability to
appraise where we have been and to inform where we ought to
go. We anticipate our findings will inform a program of research
that includes future experimental studies, qualitative studies,
and additional knowledge syntheses.
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Conclusion
In his book on motivational design, Keller [20] posed the
question “Is motivation like a boulder – stable and unwavering,
or a pile of dry leaves – unstable and in flux?” The answer
appears to be both, depending on the level of generality at which
motivation is assessed [18]. Most learners in the health
professions report being highly motivated to improve their
knowledge and skills [72], a consistent finding across disciplines
that has likely perpetuated a belief that learners are always
motivated to learn. However, from situation to situation, learners
in HPE likely experience fluctuations in their motivation,
depending on what they are learning, the context in which

learning takes place, and the challenges they face along the way
[18]. Viewing motivation at the situational level demands that
we understand ways of designing web-based instruction to
enhance and maintain learners’ motivation. Through this
systematic review, we aim to support future research regarding
the motivational design of web-based instruction in HPE by
appraising the characteristics of RCTs and other
quasi-experimental comparisons that have been conducted to
date. We believe this new era of remote learning demands that
we set a strong foundation for researchers to generate the highest
quality evidence toward ensuring HPE learners flourish rather
than languish when learning online.
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