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Abstract

Background: Microlearning, the acquisition of knowledge or skillsin the form of small units, is endorsed by health professions
educators as ameans of facilitating student learning, training, and continuing education, but it is difficult to definein terms of its
features and outcomes.

Objective: Thisreview aimed to conduct a systematic search of the literature on microlearning in health professions education
to identify key concepts, characterize microlearning as an educational strategy, and eval uate pedagogical outcomes experienced
by health professions students.

Methods: A scoping review was performed using the bibliographic databases PubMed (MEDLINE), CINAHL, Education
Resources I nformation Center, EMBASE, PsycINFO, Education Full Text (HW Wilson), and ProQuest Dissertations and Theses
Global. A combination of keywords and subject headings related to microlearning, electronic learning, or just-in-time learning
combined with health professions education was used. No date limits were placed on the search, but inclusion was limited to
materials published in English. Pedagogica outcomes were evaluated according to the 4-level Kirkpatrick model.

Results: A total of 3096 references were retrieved, of which 17 articles were sel ected after applying the inclusion and exclusion
criteria. Articles that met the criteria were published between 2011 and 2018, and their authors were from arange of countries,
including the United States, China, India, Australia, Canada, Iran, Netherlands, Taiwan, and the United Kingdom. The 17 studies
reviewed included various health-related disciplines, such as medicine, nursing, pharmacy, dentistry, and allied health. Although
microlearning appeared in avariety of subject areas, different technol ogies, such as podcast, short messaging service, microblogging,
and social networking service, were also used. On the basis of Buchem and Hamelmann’s 10 microlearning concepts, each study
satisfied at least 40% of the characteristics, whereas all studies featured concepts of maximum time spent less than 15 min as
well as content aggregation. According to our assessment of each article using the Kirkpatrick model, 94% (16/17) assessed
student reactions to the microlearning (level 1), 82% (14/17) evaluated knowledge or skill acquisition (level 2), 29% (5/17)
measured the effect of the microlearning on student behavior (level 3), and no studies were found at the highest level.

Conclusions: Microlearning as an educational strategy has demonstrated a positive effect on the knowledge and confidence of
health professions students in performing procedures, retaining knowledge, studying, and engaging in collaborative learning.
However, downsides to microlearning include pedagogical discomfort, technology inequalities, and privacy concerns. Future
research should look at higher-level outcomes, including benefits to patients or practice changes. The findings of this scoping
review will inform education researchers, faculty, and academic administrators on the application of microlearning, pinpoint gaps
in the literature, and help identify opportunities for instructional designers and subject matter experts to improve course content
in didactic and clinical settings.
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Introduction

Background

Technology is changing the way the world communicates—how
welearn, remember, and transform information [1]. Many health
disciplines, such as alied health, dentistry, medicine, nursing,
and pharmacy, are embracing emerging technologiesto leverage
learning opportunitiesfor their students[2]. One such innovative
pedagogy isthe practice of microlearning, which refersto small
lesson modules and short-term activities intended to teach and
reinforce course objectives [3]. One of the advantages of this
pedagogy is the asynchronistic aspect, allowing the learner to
control the place, method, and time of access to information
[3]. Although microlearning is characterized in terms of the size
of content, learning occurs remarkably quickly within minutes
or seconds of timeinstead of hours, days, or months, a concept
known as just-in-time learning [4,5]. Although microlearning
is an emerging trend especially in continuing education [4,5],
no standardized concepts or applications have been established
in health professions education.

Referred to as micro- or bite-sized content, microcourses, or
just-enough information, microlearning teachesasmall learning
unit in a step-by-step approach [3,5]. The emergence of
user-generated content such as Web 2.0 has enabled participants
to generate large amounts of information that can be circulated
immediately worldwide [6]. Microlearning harnesses Web 2.0
technol ogiesto engage students and to promote sel f-determined
learning, also known as heutagogy [7,8]. This learning theory
emphasizesthe creativity, flexibility, and ability of learners[9].
It empowers students to be self-directed and self-determined in
their own learning [7,10]. The ubiquitousness of Web 2.0 has
contributed to the renewed attention to heutagogy [7], a
|earner-centric approach that enables studentsto access smaller,
targeted, and manageable chunks of information available on
the Web at their convenience [4,11]. In contrast to reading
chapters in a textbook and memorizing content as in older
education designs, microlearning is more favorable than
macrolearning to studentsin that the former encourages students
to attain information that is as up to date as possible in the
moment they are ready or need to learn the material, whereas
thelatter isusually organized in ahierarchical and static manner
[3,11].

As the amount of information that learners are faced with has
increased, microlearning can help break down the material into
smaller units that can be processed more easily [2,8,11].
Learning is then focused on making connections between and
among the small units, which isafoundation of critical thinking
and clinical reasoning [3,11]. Thisis particularly important in
health professions education, which changes constantly with
advancements in medicine and health care delivery systems
[12]. The effectiveness of microlearning for hedth care
professionals has been reported in clinical studies, such as a
mobile app for recording learning experiences in nursing
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practice [13]; an interactive case-based teaching session in
medical training programs [14]; a mobile gaming device that
promotes nursing research knowledge, attitudes, and practice
[15]; and a streaming video system with point-of-view camera
transmission of surgeries to students' smartphones and tablets
[16]. Assuch, microlearning has been endorsed by many health
professions educators, programs, and organizations as a means
of facilitating student learning, training, and continuing
education [17,18].

Objectives

Despiteits popularity and applicability to awiderange of health
disciplines, microlearning is difficult to define in terms of its
features and processes [5,19]. Moreover, a systematic review
has not previously been used to analyze studies on health
professions students’ microlearning and the outcomes associated
with this pedagogy. Thus, the purpose of thisreview wasto (1)
conduct a systematic search of the literature on microlearning
utilized for health professions studentsto identify key concepts
and gaps in the research, (2) describe the nature of educational
outcomes associated with microl earning experienced by health
professions students, and (3) examine how microlearning was
characterized as an educational strategy for health professions
students.

Methods

Framework

This scoping review follows the Joanna Briggs Institute (JBI)
methodology to map the key concepts of microlearning within
health professions education. In contrast to systematic reviews
that strive to answer a precise question, scoping reviews are
designed to determine the extent and nature of the evidence
available on atopic [20]. To facilitate this broader scope, the
objectives of this review were developed using the
Popul ation-Concept-Context model, where the population is
health professions students, the concept is microlearning, and
the context is any learning environment where microlearning
was introduced and evaluated. This review was conducted
following the 5-step framework by Arksey and O'Malley: (1)
identify the research questions; (2) identify the relevant studies;
(3) select studies; (4) chart or map the data; and (5) collate,
summarize, and report the data [21]. The Preferred Reporting
Itemsfor Systematic Reviewsand Meta-Analyses extension for
Scoping Reviews checklist guided the reporting of this review
[22]. A protocol for the review was published in the JBI
Database of Systematic Reviews and Implementation Reports
[23].

Search Strategy

The search strategy was devel oped to comprehensively identify
published and unpublished literature following the 3-step
approach devel oped by JBI [20]. First, apreliminary search was
conducted in PubMed (MEDLINE) and CINAHL. The authors
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analyzed the titles, abstracts, and index terms used to describe
the articles captured in the initial search. This informed the
second phase of the search process where the strategy was
finalized and then tailored to each information source. The
search was conducted in PubMed (MEDLINE), CINAHL,
Education Resources | nformation Center, EMBASE, PsycINFO,
Education Full Text (HW Wilson), and ProQuest Dissertations
and Theses Global using acombination of keywords and subject
headings related to microlearning, electronic learning
(e-learning), or just-in-time learning combined with health
professions education. No date limitswere placed on the search,
but the results were limited to English-language materials. A
full search strategy for each database is detailed in Multimedia
Appendix 1. The search was conducted from January to May
2018. After full-text screening of the search results, the third
phase of the search process involved reviewing reference lists
for articles.

Study Selection

All identified citations were managed using EndNote V8.2
(Clarivate Analytics), and duplicates were removed. The
citations were imported into the Covidence systematic review
software (Veritas Health Innovation) for title and abstract
screening by 2 independent reviewers. Studies were included
if thefollowing criteriawere met: (1) they reported on concepts
of microlearning in the form of micro- or bite-sized content,
microcourses, just-in-timelearning, or just-enough information;
(2) they involved hedth professions students, defined as
undergraduate medical students, prelicensure medical students,
undergraduate or graduate nursing students, dentistry students,
pharmacy students, and allied health professions students; and
(3) they took place in an academic setting, hospital training
setting, community learning setting, clinical skills laboratory,
virtual class, or any other setting where microlearning in health
professions was introduced and evaluated. The full texts of
selected studies were retrieved and assessed in detail against
the inclusion criteria. Full-text studies that did not meet the
inclusion criteriawere excluded, and the reasons for exclusion
were noted. Disagreements between the reviewerswere resolved
through discussion or with athird reviewer.

Data Extraction and Synthesis

Data were extracted from eligible publications included in the
review using the standardized data extraction tool in Covidence.
NVivo 12 (QSR International Pty Ltd) was also used to assist
in organizing, synthesizing, and identifying emerging themes
from theliterature review. In this method, each document stored
in EndNote was imported into NVivo as a case, and the case
was then assigned attributes (ie, study year, author(s), country,
study purposes, study design, target audience, sample size,
theoretical framework, definition of microlearning, course or
instructional design, topic, technology platform, measurement
tool, key findings, and learning outcomes). Pedagogical
outcomes were assessed according to Kirkpatrick 4 levels of
evaluation (reaction, learning, behavior, and results)—the most
widely used program evaluation strategy in both traditional
classrooms and mobilelearning in health professions education
[24,25]. A formal assessment of methodological quality was
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not performed as this scoping review aimed to provide an
overview of the existing evidence regardless of quality [20].

Results

Overview

Our search yielded 3096 potentially relevant studies. Of the 246
articles that underwent full-text review, 229 (93.1%) were
excluded for the following reasons: absence of the concept of
microlearning (103/229, 45.0%), conference abstracts (65/229,
28.4%), nonempirical literature such as review or editorias
(22/229, 10.0%), focused on the eval uation of technology rather
than learning (19/229, 8.3%), only available in abstract form
(7/229, 3.1%), did not target heal th professions education (6/229,
3.0%), duplicate article (4/229, 1.7%), or non-English literature
(3/229, 1.3%). Ultimately, 17 articles met theinclusion criteria
(Multimedia Appendix 2).

Study Characteristics

The 17 studies reviewed included 2228 participants in various
health-related disciplines such as medicine (n=8), nursing (n=3),
pharmacy (n=2), dentistry (n=2), and allied health (n=2). The
course topics that were taught via microlearning included
violence response, graduate psychology, splinting techniques,
pharmacol ogy, public health, embryology, dentistry, physiomics,
internal medicine clerkship, biochemistry, cellular biology,
anatomy and physiology, urology, mental health, and
pharmacotherapy. Articles that met the inclusion criteria were
published in 2011 through the first half of 2018, which reflects
the contemporary practice of microlearning and research interest
in the subject.

Theresearchers camefrom awide range of countries, including
the United States (n=5), China (n=3), India (n=3), Australia
(n=1), Canada (n=1), Iran (n=1), the Netherlands (n=1), Taiwan
(n=1), and the United Kingdom (n=1). Research methods
included quasi-experimental (n=6), mixed methods (n=5),
descriptive (n=4), randomized control trial (n=1), and correlation
(n=1). Many different technology platformsand appswere also
utilized, including podcast (n=7), short messaging service (SMS;
n=4), microblogging (n=3), social networking service (n=2),
and internet-based apps (n=1). Interestingly, none of the 17
studies provided a definition of microlearning.

Kirkpatrick Outcome Evaluation

Pedagogical outcomes were assessed according to Kirkpatrick
4 levels of evaluation [25]. Level 1 isreaction, where learners
react to the learning event with a positive attitude such as
satisfaction or engagement. Level 2 islearning, where learners
obtain knowledge, skills, confidence, and commitment by
engaging in the learning event. Level 3 is behavior, where
learnersapply their acquired knowledge, skills, confidence, and
commitment to real tasks such as practical examinationsor final
course grades. Level 4 isresults where learners provide benefit
to the patients or practice, such as patient safety or quality of
care, utilizing those acquired knowledge, skills, confidence, or
commitment [25].

Reaction, one of the easiest outcomes to measure, can be
determined by evaluating the user’s engagement, relevance, and
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satisfaction [25]. Overall, 16 out of 17 studies (94%) in our
review measured student responses to the microlearning
interventions with qualitative assessments. For example, Ball
et al gathered student feedback on the helpfulness, relevance,
and appropriateness of video podcasts [26], whereas Bledsoe
et a gathered student opinions on access to information,
communication, classroom engagement, and overall experience
with the Twitter learning intervention [27]. Learning, level 2
in Kirkpatrick model can be evaluated based on the knowledge,
skills, attitudes, confidence, and commitment that participants
gain[25]. Intotal, 14 of the 17 studies (82%) evaluated student
learning this way. For example, Evans evaluated student
achievement in an end-of-module written examination that
demonstrated high average levels of knowledge and
understanding [28]. Similarly, Cheng et al measured students
success of splint application against a 6-point skills checklist
and then compared the compl etion times among the groups[29].

Behavior, level 3, is considered the most important outcome to
assess becauseit isthe degreeto which learnerswill apply what
they have learned when they are practicing on their own [25].
Overdll, 5 of the 17 studies (29%) measured student behavior.
Among them, Diug et al examined the long-term effects of
Twitter learning interventions by comparing students
end-of-semester grades [30]. Lameris et al evaluated the effect
of their smartphone app on student behavior by comparing the
number of hours students spent studying before and after the
intervention [31]. Level 4, results, is the degree that targeted
outcomes and changes in practice occur due to the learning
intervention [25]. None of the studies evaluated this highest
level of learning outcomes.

Theoretical Frameworks of Microlearning

Although they were not found in every study, some theoretical
frameworks were identified as foundational for microlearning.
Banning's theoretical framework used in Chuang and Tsao's
study of the effect of microlearning on nursing pharmacol ogy
students examined how students acquire, store, and retrieve
knowledge and how it differentiated between reasoning styles
[32]. Chuang and Tsao and Sichani et a aso used the
information processing theory (IPT) to guide their curriculum
design [32,33]. Similar to Banning's framework, the IPT
examined how individuals acquire, store, and then retrieve
knowledge (stimulus and response). According to the IPT
framework, an externa stimulusis held in the sensory register
for a short time and transferred to the short-term memory and
eventually to thelong-term memory by aprocess of organizing,
repeating, elaborating, and distributing practice [32]. As such,
Chuang and Tsao's design included organized pharmacology
information delivered to nursing students 2 times per day via
text [32]. This repetition significantly increased students
memory of cardiovascular medications and supplied the study
material for later referral. Using the IPT, Sichani et a sent
guestions viatext that were relevant to the material covered in
lectures during class, these students showed significant
improvementsin pre- and posttest scores compared with students
who did not receive the texts [33].

Swartzwelder used the socia learning theory to examine
students' perceptions of the use of texting and its effects on
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learning comprehension compared with email [34]. In her study,
the students who received weekly questions via text reported
increased interactivity, convenience, and critical thinking [34].
Wang et a also examined interactivity using Henri’s analytical
model as a pedagogical guide [35,36]. Henri’s model contains
5 dimensions: participative, social, interactive, cognitive, and
metacognitive, and this model has been used extensively by
educators to assess the learning process of discussion forums
[36]. Interactivity consists of communication of information,
an initia response to the information, followed by an answer
totheinitial response[36]. Theresearchersutilized participation,
socia attendance, level of interaction, and cognitive skills to
evaluate participant responses to cases posted on the social
media site Weibo, a site similar to Twitter [35].

The just-in-time training (JTT) model is a teaching
methodol ogy that providestailor-made, immediate, and focused
training; it iswell suited for application to microlearning [4,5].
This method, originally rooted in the automotive industry, has
migrated to education [29] and can be used to provideimmediate
information when it is needed the most, specifically for health
care students and providers at the point of care with a patient.
Thismodality can also be applied in remote regions of theworld
where education resources and trained health care professionals
are uncommon. In our review, this model was used to teach the
application of wrist splintsto medical students[29]. Providing
theJITT videoto learnersimmediately before they wererequired
to perform the procedure decreased | earning time and improved
overall performance. This type of pedagogical concept may
increase performance and safety at the patient bedside and in
remote parts of theworld [29]. A summary of the characteristics
of the 17 articlesreviewed is provided in Multimedia Appendix
3[26-35,37-43].

Characteristics of Microlearning

To understand the characteristics of microlearning in the 17
studies, we utilized Buchem and Hamelmann's review of
microlearning that positsthe following 10 concepts: (1) learning
context, (2) time spent, (3) content type, (4) content creation,
(5) content aggregation, (6) content retrieval, (7) structure of
the learning cycle, (8) target group, (9) learner’srole, and (10)
learner participation [19]. Multimedia Appendix 4 illustrates
the presence of these characteristicsin each study reviewed. As
seen, each of the studi es addressed some of the 10 microlearning
characteristics, whereas only 2 of the studies, those by Bledsoe
et al and Diug et al, presented all 10 characteristics[27,30]. The
last column shows that each article satisfies at |east 40% of the
10 concepts identified in Buchem and Hamelmann's review
[19].

Learning Context and Time Spent

Buchem and Hamelmann differentiated microlearning from
macrolearning, explaining that the former offered informal
learning opportunities that take place outside of the traditional
classroom [19]. Looking closely at the context of the
microlearning interventions, we found that many of the
microlearning activities were used as supplemental tools to
didactic and established courses (14/17, 82%). For example,
Kalludi et a gave 1 group of Indian dental students access to
12-min audiovisual podcasts after they attended regular lectures,
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the control group did not see the podcasts [38]. Students who
saw the podcasts performed significantly better on afollow-up
multiple-choice questionnaire than those in the control group
(P=.021) [38].

Unlikeformal learning, the time spent on microlearning ranges
from a few seconds to 15 min, which offers flexible,
personalized on-demand learning [19]. Cheng et a utilized a
3-mininstructional video on short-arm volar splinting to provide
JITT to medical studentsat aUS children’smedical center [29].
Both Sichani et al and Swartzwelder sent out single
multiple-choice questions daily to students via SMS texts
[33,34], whereas Lameris et a utilized an app to provide
students with practice questions that needed to be answered
within 60 seconds [31]. All of our 17 studies featured the
concept of shortened time spent—Iess than 15 min.

Content Type and Creation

Another important key to microlearning is narrowing the topic
toasingle definableidea, published in short form and accessible
through the Web 2.0 via blog posts, wiki pages, permalinks,
and hashtags [19]. For example, to improve patient safety and
outcomes by enhancing nursing students knowledge of
pharmacology, Chuang and Tsao utilized mobile phone SMS
textslimited to 70 Chinese words (including the names, actions,
clinical uses, side effects, and contraindications of
cardiovascular drugs) [32]. A study by Evans addressed the
challenging topic of embryology with 5- to 10-min audiovisual
screencasts on the fertilization and devel opment of embryosfor
medical studentsin the United Kingdom [28].

Microlearning is regarded as a deviation from traditional
transfers of knowledge between a subject matter expert and
learner; most microcontent is cocreated by end users utilizing
Web 2.0 and other e-learning tools [19]. Although &l of the
studies used microcontent for their course development and
delivery process, of our 17 studies, only 5 (29%) cocreated
learning content with students. For example, Bledsoe et al used
the social mediaplatform Twitter asacollaborative educational
environment where American graduate psychology students
created unique hashtags based on common topics among their
members and then used these hashtags to communicate and
share information regarding the course's research questions
[27]. Diug et al also utilized Twitter as a pedagogical tool [30].
They required first-year biomedical studentsto identify apublic
health issue in their daily lives by posting a photo, image, or
link to ajournal article of interest via Twitter, which was then
linked through a hashtag to the course. Similarly, different
Chinese microblogging platforms have been used to facilitate
learning for pharmacy students by sending informative push
notifications and actively responding to these, while allowing
students to work together with their group to address patient
scenarios via group chats [35,42,43].

Content Aggregation and Retrieval

Multiple learning objectives, which divide up and rearrange
content, are usually devel oped to establish the scope of formal
learning. However, these pieces of information collectively
represent an idea or topic and rely on each other for clarity and
completeness [19]. Microlearning consists of self-contained
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ideas that can stand alone without necessary supplementation
because of the narrowed and concentrated focus of atopic[19].
All of our 17 studiesfeatured these self-contained concepts. For
example, Lameris et a utilized an open-source HTML-based
app to focus specifically on circulation and respiration concepts
for Dutch biomedical studentsin aphysiomicscourse[31]. Over
a 4-week period, the students used the app to study short
modules and compl ete practice questions, after which they took
their final exam [31].

Most traditional topics, including those used in e-learning, can
be retrieved via unique URLS that direct a user to a broad
concept and a collection of objectives. However, the unique
URL of microcontent allowsfor the smallest bits of information
to beretrieved and linked together while still being ableto stand
on their own [19]. Buchem and Hamelmann contended that
large bundles of information on the internet are often ignored,
whereas small pieces of the whole aretagged and linked in ways
that create new patterns, ideas, and meaning [19]. Of our 17
studies, only 6 (35%) reported the use of unique URLs for
content retrieval. Examples include the use of the computer
program TweetDeck [44], which allows students to organize
tweets from the accounts they follow [27] and the devel opment
of links called 5 Minute Medicine to address common patient
disorders that internal medicine residents would face during
their patient assessments [39]. These learning materials were
uploaded to the website, which is now available through a
YouTube channel [45].

Structure of the Learning Cycle and Target Group

Theframework of traditional macrolearning, based on learning
objectives, isusually organized in ahierarchical and sequential
fashion, whereas the structure of microlearning is dynamic and
fluid, based on the user's self-directed learning through
aggregation and modification [19]. One example is the use of
microblogging, which allowslearnersto write and edit structured
and dtrategic responses, thus generating perceptions of
credibility and trust [46]. In our review, only 5 studies (29%,
5/17) espoused the concept of nonsequential learning using
microblogging. As an example, Diug et a used Twitter to
encourage studentsto reflect on their learning regarding public
health i ssues by tweeting about their use of the game app Dumb
Waysto Die, apublic service campaign devel oped by the metro
stationsin Melbourne, Australia, to promoterailway safety [30].
In Wang's study, studentswere required to compl ete case studies
in their groups and work together to address disease states,
therapeutic goals, drug information, adverse drug events, drug
interactions, monitoring plan, and patient education utilizing
the Chinese microblogging platform Sina Weibo, which is
similar to Twitter [35].

AsBuchem and Hamelmann posited, the goal s of microlearning
are broader than the learning outcomes defined by content
experts in traditional macrolearning; they focus more on the
exploration of concepts and practica problem solving.
Microlearning is appealing to self-directed learners who are
drawnto theinformal, flexible, and shortened learning activities
that can be easily integrated into their lives [19]. All of the
studiesin our review targeted learnerswho are practical and in
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search of information and knowledge that can be applied
immediately to boost their careers and confidence.

Learner’'s Role and Learner Participation

The student’srole within microlearning is not one of consuming
content in an effort to mirror an expert but to produce the
learning content through social interaction and concept
exploration [19]. By shifting to the role of a prosumer
transforming from a consumer to a producer, learners are more
motivated and feel a greater responsibility for the achievement
of their own learning goals [19]. Sichani et al argued that
self-directed |earning was encouraged by the delivery of single
answer or multiple-choice questionsto Iranian medical students
viaSMS[33]. Wang et a found a significant difference in the
scores of the students who actively responded to the WeChat
push notifications from faculty compared with those who did
not reply (P<.01) [42]. Interestingly, this prosumer concept was
not a common guiding principle in any of our 17 studies, as
evidenced by the small number of cases (n=6, 35%).

Finally, Buchem and Hamelmann postulated that macrolearning
relies on the learner’s interaction with predetermined content,
whereas microlearning focuses on the social interactions of the
users to drive the creation and transfer of ideas [19]. This
concept was well presented in a study by Bledsoe et a who
created acollaborative learning environment by utilizing Twitter
to address questions from graduate students in a research
methodology online course [27]. In this study, 83% of the
students agreed that being part of agroup aided intheir learning
of research concepts and 86% agreed that they were learning
important research components. Wang et al also reported that
more than 60% of the students who used mobile
messaging—based case studies (MMBC) agreed that MMBC
helped develop their skills and knowledge, understand others’
viewpoints, and share their experiences[43]. Socia interactions
between learners, compared with learner-content interactions,
were present in 5 (29%) of the 17 studies reviewed.

Discussion

Principal Findings

This scoping review identified the literature surrounding the
use of microlearning as apedagogical tool in health professions
education, which led to the discussion of what is known about
microlearning. The studies demonstrated that microlearning can
improve performance and potentially increase safety in the
clinical environment [29,30]. This potential is consistent with
awiderange of previous research on microlearning and medical
training [14,16] and continuing education in nursing [13,15].
Results from previous studies along with our findings
highlighted how microlearning could be used as a refresher
before performing skills that are infrequently used or when
performing new skills without previous experience. This could
alsoimprove safety as skillsthat are very complicated could be
rehearsed and not performed from memory. Students can review
difficult content as many times as needed to reinforce their
understanding or immediately before performing new or difficult
procedures in clinical education. In addition, according to the
cognitive load theory, the characteristics of microlearning,
particularly microcontent and content retrieval, enable learners
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to have long-term memory of learning materials by constructing
small structures repeatedly [47,48].

Microlearning methods take advantage of the fact that mobile
device usage is virtually universal [5]. This environment is
conducive to communication and collaboration according to
many of the studiesin thisreview [30,32,35,43]. By using social
media, podcasts, texting, and SMS, teachers are moving the
classroom to the students and changing how they communicate
and study [5]. Podcasts have transported the classroom to the
virtual world and provide new methods to disseminate learning
materials to students. This flexibility and accessibility of
information is harnessed by self-directed learning. In asimilar
vein, students reported that viewing a supplemental video after
alivelecture helped them to better understand the material [38].
Podcasts can al so hel p connect the content between lectures and
textbooks [39,49]. Students have credited podcasts with
increased satisfaction in knowledge acquisition, and they have
cited convenience as a major advantage [32,38,39,41]. The
potential uses for apps designed specifically to deliver
microlearning material are growing [5].

Degspite its known benefits, there are some downsides to
microlearning. First, traditionalists may have a hard time
learning emerging technologies while experiencing increased
stressrelated to change [50]. Asinstructors must be comfortable
with Web 2.0, they may be required to train on the devices or
software used. Microlearning may require time-consuming
development and labor-intensive lesson planning [27,40]. Freed
et a also found that faculty are concerned with lecture recording,
which may encourage students to take a passive role in the
classroom [50]. If podcasting is for review and not associated
with active learning activitiesin class, the student may just listen
to the lecture when studying for an exam and fail to read and
utilize other forms of independent study [51]. Another concern
from faculty is about who owns materials such as podcasts or
audiovisual lectures [52]. Faculty may not be aware that
institutional policies consider teaching materials they develop
as the property of the employer [52]. Podcasts are stored
digitally and often recycled [39]. Thus, if recycled over an
extended period, the information will be outdated, which could
reflect poorly oninstructors. Thus, it is necessary for universities
and faculties to develop clearly defined guidelines about
educational podcasts[52].

Microlearning relies on having network connectivity and
interactivity. Himmelsbach suggested that technology in
education may create adisconnect from social interactions[53].
Asdiscussed in Wang et a’s study, some students believed that
the collaborative learning was not effective, the quality of
interaction was low, and it was hard to follow the stream of
comments because of the large volume of interactions [35].
Students do not necessarily have equal access to technology
[38]; therefore, faculty must ensure adequate access and support
before implementing microlearning on technologies some
students may not possess. In addition, there are subject areas
that are too complicated for the use of microlearning aone.
Poorly designed objectives can have lessthan-desirable
outcomes when using Web 2.0-based learning [54]. Faculty
and student privacy may also be a concern with the adoption of
social media in the classroom [55]. There is potential for
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information to be misconstrued regarding an individual, an
ingtitution, or the facts provided. To prevent learning bonds
from being eroded, sound pedagogical principles and rules for
respectful communication need to be in place.

Limitations and Future Directions

This review has severa limitations. First, the definition of
microlearning is not universal, which limits the search terms
and results. Studies that were included in the review utilized
microlearning without mentioning the term or its definition.
Thus, despite the extensive search, some literature may have
been missed. Second, research waslimited to English-language
publications. According to the search results, more than half of
the studies (9/17, 53%) were conducted in a country that uses
languages other than English asthe primary language. Therefore,
there may be other microlearning studies that were not
referenced because they were not in English. Finaly, the
younger age of the study participants might limit the ability to
generalize the methods to older and less technologically savvy
students.

Microlearningisarelatively new educational paradigm that has
potential for both educators and students. Future research in
thisfield should look at higher levels of learning outcomesfrom
various microlearning modalities by designing studies that
evaluate Kirkpatrick level 3 and 4 outcome measures. One
characteristic of microlearning isthat the learner is a prosumer
and cocreator of content. This particular characteristic has not
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been applied widely in previous studies. Learners active
engagement through their prosumer role and classroom
interaction, combined with Web 2.0 and mobile technology,
will allow health professions educators to provide more
meaningful outcomes for students. Future studies should also
incorporate larger and more diverse samplesincluding traditional
and adult learners with various degrees of technological ability.
Future research might compare microlearning modalities and
determine if one type of microlearning is more effective than
another method.

Conclusions

The aim of this review was to synthesize evidence on the use
of microlearning in health professions education. As an
education strategy, microlearning has the potential to change
the way education is delivered to health professions students.
Microlearning not only has the potential to change the way
education is delivered to health professions students, but it is
also a response to the novel methods that students learn,
socialize, and communicate. By bringing the classroom to where
students congregate and using methods based on theories of
how the brain stores and retrieves information, microlearning
can facilitate and enhance student learning. The findings of this
scoping review will inform educational researchers, faculty,
and academic administrators on the application of microlearning,
pinpoint gaps in the literature, and help identify opportunities
for instructional designersand subject matter expertsto improve
course content.

Thiswork was supported by a2018-2019 Duke Academy for Health Professions Education and A cademic Devel opment Supporting
Health Professions Educators grant awarded to the first author. The authors would like to thank the Duke University Compact
for Open Access Publishing Equity program for its support of the open access publication of this manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Search strategy.

[DOCX File, 20K B-Multimedia Appendix 1]

Multimedia Appendix 2

Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews flowchart for the article

search.
[PNG File, 75KB-Multimedia Appendix 2]

Multimedia Appendix 3

Summary of studies reviewed on microlearning in health professions education.

[DOCX File, 24KB-Multimedia Appendix 3]

Multimedia Appendix 4

Presence of characteristics in each study (O concept was found in the study; — concept was not found in the study).

[DOCX File, 16K B-Multimedia Appendix 4]

http://mededu.jmir.org/2019/2/€13997/

JMIR Med Educ 2019 | vol. 5| iss. 2| e13997 | p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app1.docx&filename=bffeb4528986255689d6e9c67dcf140c.docx
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app1.docx&filename=bffeb4528986255689d6e9c67dcf140c.docx
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app2.png&filename=0e5a2747585376d0c9866fd2e043ed20.png
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app2.png&filename=0e5a2747585376d0c9866fd2e043ed20.png
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app3.docx&filename=8b2af454d0c53c3cd4eedcf6d257f1a4.docx
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app3.docx&filename=8b2af454d0c53c3cd4eedcf6d257f1a4.docx
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app4.docx&filename=231cf09395bbf873d77dc1eb44325ef9.docx
https://jmir.org/api/download?alt_name=mededu_v5i2e13997_app4.docx&filename=231cf09395bbf873d77dc1eb44325ef9.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION De Gagne et al

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Cooper WO, Hickson GB. Building an infrastructure to support professionalism in the modern era: the required elements
(people, process, technology). In: Byyny RL, Paauw DS, Papadakis M, Pfeil S, editors. Medical Professionalism Best
Practices: Professionalism in the Modern Era. Aurora, CO: Alpha Omega Alpha Honor Medical Society; 2017:73-84.
O'Neil C. Teaching in online learning environments. In: Oermann MH, editor. Teaching in Nursing and Role of the Educator:
The Complete Guide to Best Practice in Teaching, Evaluation, and Curriculum Development. Second Edition. New York:
Springer; 2018:103-118.

Hug T, editor. Didactics of Microlearning: Concepts, Discourses and Examples. Mnster, Germany: Waxmann; 2007.
Hug T. Mobilelearning as'microlearning': conceptual considerationstowards enhancements of didactic thinking. In: Parsons
D, editor. Refining Current Practicesin Mobile and Blended Learning: New Applications. Hershey, Pennsylvania: |Gl
Global; 2012:41-52.

Torgerson C. The Microlearning Guide to Microlearning. North Carolina: Torgerson Consulting; 2016.

ORellly T. O'Reilly Media - Technology and Business Training. 2005. What 1s Web 2.0? URL : https.//www.oreilly.com/
pub/a/web2/archive/what-is-web-20.html

Blaschke LM, Hase S, Kenyon C. Experiencesin Self-Determined Learning. Scotts Valley, California: CreateSpace
Independent Publishing; 2014.

Cosnefroy L, Carré P. Self-regulated and self-directed learning: why don't some neighbors communicate? Int J Self Direct
Learn 2014;11(2):1-12 [FREE Full text]

Harris P. Key concept: adult education. In: Trotman D, Lees HE, Willoughby R, editors. Education Studies: The Key
Concepts. First Edition. London: Routledge; 2017:2-6.

Narayan V, Herrington J, Cochrane T. Design principles for heutagogical |earning: implementing student-determined
learning with mobile and social mediatools. Australas JEduc Technol 2018 Aug 12;35(3):86-101. [doi: 10.14742/ajet.3941]
Bell F. Network Theories for Technol ogy-Enabled Learning and Social Change: Connectivism and Actor Network Theory.
In: Proceedings of the Seventh International Conference on Networked Learning. 2010 Presented at: NLC'10; May 3-4,
2010; Aaborg, Denmark p. 3-4.

Christ-Libertin C. Leveraging technology: the Macy report's recommendation #4. J Contin Educ Nurs 2016
Apr;47(4):151-152. [doi: 10.3928/00220124-20160322-01] [Medline: 27031026]

Becker MB, Behrends M, Barthel C, Kupka T, Schmeer R, Meyenburg-Altwarg I, et a. Developing a mobile application
for recording learning experiences in nursing practice. Stud Health Technol Inform 2015;210:899-903. [doi:
10.3233/978-1-61499-512-8-899] [Medline: 25991286]

Bogoch I1, Frost DW, Bridge S, Lee TC, Gold WL, Panisko DM, et al. Morning report blog: a web-based tool to enhance
case-based learning. Teach Learn Med 2012;24(3):238-241. [doi: 10.1080/10401334.2012.692273] [Medline: 22775788]
Lane SH, Serafica R, Huffman C, Cuddy A. Making research delicious. an evaluation of nurses knowledge, attitudes, and
practice using the great American cookie experiment with mobile device gaming. J Nurses Prof Dev 2016;32(5):256-261.
[doi: 10.1097/NND.0000000000000292] [Medline: 27648901]

Chaves RO, de OliveiraPA, Rocha LC, David JP, Ferreira SC, Santos AA, et a. An innovative streaming video system
with a point-of-view head camera transmission of surgeries to smartphones and tablets: an educational utility. Surg Innov
2017 Oct;24(5):462-470. [doi: 10.1177/1553350617715162] [Medline: 28639871]

Nelson M, Calandrella C, Foster D, Perera T. 147 heads up! An innovative use of smart phone technology to facilitate
residency education. Ann Emerg Med 2017 Oct;70(4):S59. [doi: 10.1016/j.annemergmed.2017.07.173]

Orwoll B, Chu K, Diane S, Fitzpatrick S, Meer C, Roy-Burman A. Engaging staff through social gamification: delivery of
microlearning to improve safety and quality. Crit Care Med 2014;42(12):A1578. [doi: 10.1097/01.ccm.0000458403.41811.2c]
Buchem I, Hamelmann H. ResearchGate. 2010. Microlearning: A Strategy for Ongoing Professional Development URL :
https.//www.researchgate.net/profile/Dickson Adom/post/What_is Micro_learning/attachment/5a7611cadcde266d588883a2/
AS%3A590037213278208%401517687242130/downl oad/media23707.pdf[WebCite Cache 1D 76iJ1fJaG]

PetersMD, Godfrey CM, Khalil H, Mclnerney P, Soares CB, Parker D. Methodology for JBI scoping reviews. In: Aromataris
E, editor. Joanna Briggs Institute Reviewers Manual. Australia: Joanna Briggs I nstitute; 2015:1-24.

Arksey H, O'Malley L. Scoping studies: towards amethodological framework. Int J Soc Res M ethodol 2005 Feb;8(1):19-32.
[doi: 10.1080/1364557032000119616]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-SCR): checklist and explanation. Ann Intern Med 2018 Oct 2;169(7):467-473. [doi: 10.7326/M 18-0850] [Medline:
30178033]

De Gagne JC, Woodward A, Park HK, Sun H, Yamane SS. Microlearning in health professions education: a scoping review
protocol. JBI Database System Rev Implement Rep 2019 Jun;17(6):1018-1025. [doi: 10.11124/JB1SRIR-2017-003884]
[Medline: 30489350]

Beckman TJ, Cook DA. Developing scholarly projects in education: a primer for medical teachers. Med Teach 2007
Mar;29(2-3):210-218. [doi: 10.1080/01421590701291469] [Medline: 17701635]

http://mededu.jmir.org/2019/2/€13997/ JMIR Med Educ 2019 | val. 5 |iss. 2| e13997 | p. 8

(page number not for citation purposes)


https://www.oreilly.com/pub/a/web2/archive/what-is-web-20.html
https://www.oreilly.com/pub/a/web2/archive/what-is-web-20.html
https://hal-univ-paris10.archives-ouvertes.fr/hal-01410802/document
http://dx.doi.org/10.14742/ajet.3941
http://dx.doi.org/10.3928/00220124-20160322-01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27031026&dopt=Abstract
http://dx.doi.org/10.3233/978-1-61499-512-8-899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25991286&dopt=Abstract
http://dx.doi.org/10.1080/10401334.2012.692273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22775788&dopt=Abstract
http://dx.doi.org/10.1097/NND.0000000000000292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27648901&dopt=Abstract
http://dx.doi.org/10.1177/1553350617715162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28639871&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2017.07.173
http://dx.doi.org/10.1097/01.ccm.0000458403.41811.2c
https://www.researchgate.net/profile/Dickson_Adom/post/What_is_Micro_learning/attachment/5a7611ca4cde266d588883a2/AS%3A590037213278208%401517687242130/download/media23707.pdf
https://www.researchgate.net/profile/Dickson_Adom/post/What_is_Micro_learning/attachment/5a7611ca4cde266d588883a2/AS%3A590037213278208%401517687242130/download/media23707.pdf
http://www.webcitation.org/

                                            76iJ1fJaG
http://dx.doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
http://dx.doi.org/10.11124/JBISRIR-2017-003884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30489350&dopt=Abstract
http://dx.doi.org/10.1080/01421590701291469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17701635&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION De Gagne et al

25. Kirkpatrick JD, Kirkpatrick WK. Kirkpatrick’s Four Levels of Training Evaluation. Alexandria, Virginia: Association for
Talent Devel opment; 2016.

26. Bal CA,KurtzAM, Reed T. Evaluating violent person management training for medical studentsin an emergency medicine
clerkship. South Med J 2015 Sep;108(9):520-523. [doi: 10.14423/SM J.0000000000000337] [Medline: 26332475]

27. Bledsoe TS, Harmeyer D, Wu SF. Utilizing Twitter and #hashtags toward enhancing student learning in an online course
environment. Int J Distance Educ Technol 2014;12(3):75-83. [doi: 10.4018/978-1-5225-2584-4.ch060]

28. EvansDJ. Using embryology screencasts: auseful addition to the student learning experience? Anat Sci Educ 2011;4(2):57-63.
[doi: 10.1002/ase.209] [Medline: 21381215]

29. Cheng YT, LiuDR, Wang V J. Teaching splinting techniques using ajust-in-timetraining instructional video. Pediatr Emerg
Care 2017 Mar;33(3):166-170. [doi: 10.1097/PEC.0000000000000390] [Medline: 25834963]

30. DiugB, Kendal E, Ilic D. Evaluating the use of Twitter asatool to increase engagement in medical education. Educ Health
(Abingdon) 2016;29(3):223-230 [FREE Full text] [doi: 10.4103/1357-6283.204216] [Medline: 28406107]

31. Lameris AL, Hoenderop JG, Bindels RJ, Eijsvogels TM. The impact of formative testing on study behaviour and study
performance of (bio)medical students: a smartphone application intervention study. BMC Med Educ 2015 Apr 10;15:72
[FREE Full text] [doi: 10.1186/s12909-015-0351-0] [Medline; 25889923]

32. Chuang YH, Tsao CW. Enhancing nursing students' medication knowledge: the effect of learning materials delivered by
short message service. Comput Educ 2013 Feb;61(1):168-175. [doi: 10.1016/j.compedu.2012.09.013]

33. Sichani MM, Maobarakeh SR, Omid A. The effect of distance learning via SM S on academic achievement and satisfaction
of medical students. J Educ Health Promot 2018;7(1):29-33 [EREE Full text] [doi: 10.4103/jehp.jehp 116 16] [Medline:
29629390]

34. Swartzwelder K. Examining the effect of texting on students perceptions of learning. Nurs Educ Perspect 2014;35(6):405-407.
[doi: 10.5480/12-1012.1]

35. Wang T, Wang F, Shi L. The use of microblog-based case studies in a pharmacotherapy introduction classin China. BMC
Med Educ 2013 Sep 8;13(1):120 [FREE Full text] [doi: 10.1186/1472-6920-13-120] [Medline: 24010945]

36. Henri F. Computer conferencing and content analysis. In: Kaye AR, editor. Collaborative Learning Through Computer
Conferencing: The Najaden Papers. New York: Springer; 1992:117-136.

37. Kaludi SN, PunjaD, Pai KM, Dhar M. Efficacy and perceived utility of podcasts as a supplementary teaching aid among
first-year dental students. Australas Med J 2013;6(9):450-457 [FREE Full text] [doi: 10.4066/AMJ.2013.1786] [Medline:
24133537]

38. Kaludi S, PunjaD, Rao R, Dhar M. Isvideo podcast supplementation asalearning aid beneficial to dental students? JClin
Diagn Res 2015 Dec;9(12):CC04-CCO07 [FREE Full text] [doi: 10.7860/JCDR/2015/14428.6944] [Medline: 26816884]

39. NarulaN, Ahmed L, Rudkowski J. An evaluation of the '5 minute medicine' video podcast series compared to conventional
medical resources for the internal medicine clerkship. Med Teach 2012;34(11):e751-e755. [doi:
10.3109/0142159X.2012.689446] [Medline: 22646299]

40. Prakash SS, Muthuraman N, Anand R. Short-duration podcasts as a supplementary learning tool: perceptions of medical
students and impact on assessment performance. BMC Med Educ 2017 Sep 18;17(1):167 [FREE Full text] [doi:
10.1186/s12909-017-1001-5] [Medline: 28923046]

41. Richardson A, Littrell OM, Challman S, Stein P. Using text messaging in an undergraduate nursing course. J Nurs Educ
2011 Feb;50(2):99-104. [doi: 10.3928/01484834-20101230-04] [Medline: 21210609]

42. WangJ, Gao F, Li J, Zhang J, Li S, Xu GT, et a. The usability of WeChat as a mobile and interactive medium in
student-centered medical teaching. Biochem Mol Biol Educ 2017 Sep;45(5):421-425. [doi: 10.1002/bmb.21065] [Medline:
28581156]

43. Wang X, Li M, Wang M, Cui S, Shi L, DuanL, et a. The use of mobile messaging-based case studiesin a pharmacotherapy
introduction classin China. J Comput Assist Learn 2018 Mar 25;34(5):526-533. [doi: 10.1111/jcal.12257]

44, Twitter. TweetDeck URL: https.//tweetdeck.twitter.com/

45. YouTube. URL: https.//www.youtube.com/

46. Becker KA, Freberg K. Medical student storytelling on an institutional blog: a case study analysis. Med Teach 2014
May;36(5):415-421. [doi: 10.3109/0142159X.2014.891007] [Medline: 24597647]

47. Wei Y. Explorethe Blended Teaching Model from the Perspective of Cognitive Load. In: Proceedings of the 5th International
Conference on Education, Management, Arts, Economicsand Social Science. 2018 Presented at: ICEMAESS'18; November
10-11, 2018; Sanya, China. [doi: 10.2991/icemaess-18.2018.18]

48. Wissman AW. Cornerstone. 2018. Cognitive Load Theory: Applicationsin Medical Education URL: https://cornerstone.
lib.mnsu.edu/eng_tech_comm_capstone course/25/[WebCite Cache ID 78cNOnUUK]

49. Vo', Ledbetter C, Zuckerman M. Video delivery of toxicology educational content versus textbook for asynchronous
learning, using acetaminophen overdose as atopic. Clin Toxicol (Phila) 2019 Feb 26:1-5 (forthcoming). [doi:
10.1080/15563650.2019.1574974] [Medline: 30806092]

50. Freed PE, Bertram JE, McLaughlin DE. Using lecture capture: a qualitative study of nursing faculty's experience. Nurse
Educ Today 2014 Apr;34(4):598-602. [doi: 10.1016/j.nedt.2013.06.021] [Medline: 23856239]

http://mededu.jmir.org/2019/2/€13997/ JMIR Med Educ 2019 | val. 5 |iss. 2| e13997 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.14423/SMJ.0000000000000337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26332475&dopt=Abstract
http://dx.doi.org/10.4018/978-1-5225-2584-4.ch060
http://dx.doi.org/10.1002/ase.209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21381215&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0000000000000390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25834963&dopt=Abstract
http://www.educationforhealth.net/article.asp?issn=1357-6283;year=2016;volume=29;issue=3;spage=223;epage=230;aulast=Diug
http://dx.doi.org/10.4103/1357-6283.204216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28406107&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-015-0351-0
http://dx.doi.org/10.1186/s12909-015-0351-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889923&dopt=Abstract
http://dx.doi.org/10.1016/j.compedu.2012.09.013
http://www.jehp.net/article.asp?issn=2277-9531;year=2018;volume=7;issue=1;spage=29;epage=29;aulast=Sichani
http://dx.doi.org/10.4103/jehp.jehp_116_16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29629390&dopt=Abstract
http://dx.doi.org/10.5480/12-1012.1
https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-13-120
http://dx.doi.org/10.1186/1472-6920-13-120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24010945&dopt=Abstract
http://europepmc.org/abstract/MED/24133537
http://dx.doi.org/10.4066/AMJ.2013.1786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24133537&dopt=Abstract
http://europepmc.org/abstract/MED/26816884
http://dx.doi.org/10.7860/JCDR/2015/14428.6944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26816884&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2012.689446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22646299&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-017-1001-5
http://dx.doi.org/10.1186/s12909-017-1001-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28923046&dopt=Abstract
http://dx.doi.org/10.3928/01484834-20101230-04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21210609&dopt=Abstract
http://dx.doi.org/10.1002/bmb.21065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28581156&dopt=Abstract
http://dx.doi.org/10.1111/jcal.12257
https://tweetdeck.twitter.com/
https://www.youtube.com/
http://dx.doi.org/10.3109/0142159X.2014.891007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24597647&dopt=Abstract
http://dx.doi.org/10.2991/icemaess-18.2018.18
https://cornerstone.lib.mnsu.edu/eng_tech_comm_capstone_course/25/
https://cornerstone.lib.mnsu.edu/eng_tech_comm_capstone_course/25/
http://www.webcitation.org/

                                            78cNOnUUK
http://dx.doi.org/10.1080/15563650.2019.1574974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30806092&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2013.06.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23856239&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION De Gagne et al

51.

52.

53.

55.

Leadbeater W, Shuttleworth T, Couperthwaite J, Nightingale K. Evaluating the use and impact of lecture recording in
undergraduates: evidence for distinct approaches by different groups of students. Comput Educ 2013 Feb;61:185-192. [doi:
10.1016/j.compedu.2012.09.011]

Moore KL. A penny for your thoughts: intellectual property and the ownership of video-captured lectures. J Physician
Assist Educ 2015 Sep;26(3):147-148. [doi: 10.1097/JPA.0000000000000028] [Medline: 26309207]

Himmelsbach R. How scientists advising the European Commission on research priorities view climate engineering
proposals. Sci Public Policy 2018;45(1):124-133. [doi: 10.1093/scipol/scx053]

Venkatesh V, Rabah J, Fusaro M, Couture A, VarelaW, Alexander K. Factorsimpacting university instructors' and students
perceptions of course effectiveness and technol ogy integration in the age of web 2.0. McGill J Educ 2016;51(1):533-561.
[doi: 10.7202/1037358ar]

Trowbridge S, Waterbury C, Sudbury L. Educause Review. 2017. Learning in Bursts: Microlearning with Social Media
URL: https:.//er.educause.edu/articles/2017/4/l earning-in-bursts-microl earning-with-social -media] WebCite Cache ID

76iPmBQET]

Abbreviations

e-learning: electronic learning

IPT: information processing theory

JBI: JoannaBriggs Institute

JITT: just-in-time training

MMBC: mobile messaging—based case studies
SMS: short messaging service

Edited by T Rashid Soron; submitted 12.03.19; peer-reviewed by C Marimo, M Kivell, R Alkoudmani; comments to author 11.05.19;
revised version received 25.05.19; accepted 23.06.19; published 23.07.19

Please cite as:

De Gagne JC, Park HK, Hall K, Woodward A, Yamane S, Kim SS
Microlearning in Health Professions Education: Scoping Review
JMIR Med Educ 2019;5(2):e13997

URL: http://mededu.jmir.org/2019/2/€13997/

doi: 10.2196/13997

PMID: 31339105

©Jennie Chang De Gagne, Hyeyoung K ate Park, Katherine Hall, Amanda Woodward, Sandra Yamane, Sang Suk Kim. Originally
published in IMIR Medical Education (http://mededu.jmir.org), 23.07.2019. Thisis an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Medical Education, is
properly cited. The complete bibliographic information, a link to the original publication on http://mededu.jmir.org/, as well as
this copyright and license information must be included.

http://mededu.jmir.org/2019/2/€13997/ JMIR Med Educ 2019 | vol. 5| iss. 2| €13997 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.compedu.2012.09.011
http://dx.doi.org/10.1097/JPA.0000000000000028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26309207&dopt=Abstract
http://dx.doi.org/10.1093/scipol/scx053
http://dx.doi.org/10.7202/1037358ar
https://er.educause.edu/articles/2017/4/learning-in-bursts-microlearning-with-social-media
http://www.webcitation.org/

                                            76iPm6QET
http://www.webcitation.org/

                                            76iPm6QET
http://mededu.jmir.org/2019/2/e13997/
http://dx.doi.org/10.2196/13997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31339105&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

