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Continuing professional development 
for healthcare professionals is important for 
the improvement and maintenance of skills 
and knowledge, and to ensure patient safety. 
With constant advances in healthcare research 
and practice, clinicians are required to stay up-
to-date to provide evidence-based patient care. 
The clinicians’ knowledge and skills are also 
at risk of decay, especially if the knowledge 
and skills apply to situations that do not arise 
frequently. Not surprisingly, continuing pro-
fessional development (CPD) is also required 
for healthcare professionals to maintain their 
licenses to practice.   

What is often left unaddressed, howev-
er, is transfer of CPD to practice. This concern 
is not unique to CPD for healthcare profes-
sionals; it is a known issue with all training 
programs. For example, Saks (2002) reports 
that only 50% of training gets transferred into 
action by individual trainees. In their review of 
the training transfer literature, Burke and 

Hutchins (2007) conclude that trainers must 
provide follow-up support for learners to apply 
training in their workplaces.  

Currently, training professionals are 
promoting microlearning use to support train-
ing transfer (Emerson & Berge, 2018; Gra-
ham, 2019; Kapp & Defelice, 2018). Micro-
learning refers to “small but complete learning 
experiences” (Quinn, 2015, para. 4) “that may 
provide any combination of content presenta-
tion, review, practice, reflection, behavioral 
prompting, performance support, goal remind-
ing, persuasive messaging, task assignments, 
social interaction, diagnosis, coaching, man-
agement interaction, or other learning-related 
methodologies” (Thalheimer, 2017, para. 1). 
Consider the following application of micro-
learning to promote transfer. After a face-to-
face class, the trainer sends a series of weekly 
follow-ups to participants. Some ask one or 
two questions to assess the extent to which 
participants recall basic terms and concepts; 
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some provide reminders on how to apply the 
skills taught in the program; some suggest 
unique applications of the material in environ-
ments relevant to some of the participants (but 
not others). A recent scoping review of the 
application of microlearning to healthcare edu-
cation in the prelicensure context shows prom-
ise of microlearning for knowledge retention 
and skill transfer during studies (De Gagne et 
al., 2019). However, it appears that continuing 
professional development may differ signifi-
cantly in terms of both individual and environ-
mental factors that affect transfer.  
 Despite enthusiasm for microlearning 
among practicing training professionals, little 
empirical evidence is available to guide the 
design of microlearning in CPD or to provide 
insights into its actual effectiveness. We in-
tend to begin filling these gaps by exploring 
the design of microlearning to supplement a 
CPD program for nurses and examining learn-
ers’ responses to that design. The specific re-
search questions guiding this study are:  
 Based on the literature, what are the key 

features to include in a microlearning pro-
gram to support the transfer of training 
from continuing professional development 
of nurses? 

 How well do those features support en-
gagement of nurses with the microlearning 
and usage in the workplace for transfer 
support? 

First, we situate the study in the litera-
ture by identifying key features that should be 
included in microlearning intended to support 
training transfer. Then, we explain the meth-
ods used to conduct the study, and report the 
results of the design effort. We close by con-
sidering the implications of our findings to 
practice and research and theory.  

 
Literature Review 

In this section, we situate the study and 
our design for microlearning in the literature. 
First, we define the concept of microlearning 
and describe its use as a tool for promoting 
transfer of learning. Then, we identify key fea-
tures that, according to the literature, should 
be included in microlearning to promote trans-
fer.  
 
About Microlearning  

As noted earlier, microlearning refers 
to short, stand-alone experiences designed to 
address one to two instructional objectives 

(Hug & Friesen, 2007; Shank, 2018). Micro-
learning can take many forms, including vide-
os, short instructional sequences, job aids, 
quizzes with feedback and brief case studies. 
Regardless of the form, the goal of microlearn-
ing is providing focused information on a spe-
cific topic a learner needs to readily apply the 
material (Emerson & Berge, 2018; Kapp & 
Defelice, 2018). Microlearning is similar to 
Electronic Performance Support Systems 
(EPSSs) (Gery, 1991) in that it brings learning 
to the workplace. But it is not an entire, inte-
grated approach to assisting workers in per-
forming their jobs. Microlearning is not the 
same as learning objects and shareable content 
objects (Wiley, 2002) which refer to compo-
nents of learning that can be combined with 
other components to create an instructional 
passage. These objects can be as small as im-
ages or sentences. By contrast, microlearning 
is a complete, stand-alone lesson, albeit brief 
in length. 

 
The Role of Microlearning in Promoting 
Transfer of Learning 

Although microlearning may be used 
for many purposes, one of its most significant 
applications is in supporting the transfer of 
learning. Transfer of learning refers to the ap-
plication of previously acquired knowledge to 
a real-world situation. Transfer has been de-
scribed by Blume, Ford, Surface and Olenick 
(2019) as an iterative or dynamic process that 
does not assume (or even require) perfect per-
formance on the first application but rather is 
realized over time. Training professionals pos-
it that microlearning promotes transfer in the 
workplace by: 
  Being consumable in a short period of 

time so that it is easily integrated into the 
workflow thus better integrating theoreti-
cal and experiential learning (Emerson & 
Berge, 2018; Gabrielli, Kimani & Catarci, 
2005; Schachtner, 2005); 

 Prompting recall of prior learning in a dif-
ferent time and setting which can be facili-
tated with spaced use of microlearning 
(Emerson & Berge, 2018; Thalheimer, 
2017); and 

 Providing adult learners with control over 
when they learn and the topic, so that it is 
most relevant and closer to time of appli-
cation (Emerson & Berge, 2018; Gabrielli, 
Kimani & Catarci, 2005). 
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Key Features of Microlearning That Pro-
mote Transfer 
 To support the transfer of learning, the 
research and professional literature have iden-
tified a number of features that should be de-
signed into microlearning materials. This sec-
tion summarizes the most significant ones.  

 
Short length. On the one hand, the 

literature recommends keeping microlearning 
materials short. On the other hand, the length 
of “short” varies, from as short as 30 seconds 
to 5 minutes from some authors to as many as 
15 minutes (Kapp & Defelice, 2018). Eibl 
(2007) notes that the actual length should 
match the learning need, content and audience. 
When providing microlearning to learners, al-
so indicate the length of time needed to com-
plete the material (Eibl 2007) so learners can 
figure out if they have sufficient time to en-
gage with it. 

 
Focused on just one or two messages. 

Because of their brevity, microlearning materi-
als should focus on supporting just one or two 
key objectives. But design and use of many 
microlearning modules are not intended for 
skill development; they actually have a more 
specific focus and only address a part of the 
skill development and retention process, such 
as providing a knowledge check, a reminder; 
and a specific application of material taught in 
another training program. Designers increase 
the chances of achieving these goals by clearly 
defining the purpose of the materials and 
avoiding extraneous materials. Such stream-
lined design also promotes learning goals by 
preventing an overload of working memory 
(Sweller, van Merriënboer, & Paas, 1998).  

 
Incorporate validated learning strat-

egies. Drawing on the science of learning, 
strategies should be used in the design that 
have a track record of effectiveness. Testing 
effect with feedback, error management train-
ing, storytelling and recall prompts are well 
established, effective learning strategies 
(Brown, Roediger & McDaniel, 2014; Salas, 
Tannenbaum, Kraiger, & Smith-Jentsch, 
2012). These strategies are not limited to any 
one teaching approach or method and so mi-
crolearning should also be designed to be in-
teractive and employ learning science backed 
methods according to Emerson & Berge 
(2018). Contextualization of the information 

with scenarios and references to the work en-
vironment where application should occur is 
also a means of ensuring the learning is per-
ceived as actionable and aligns with experien-
tial learning strategies important for adult 
learning (Merriam & Bierema, 2013). 

 
A selection of topics. Let learners 

choose a topic to briefly explore from a library 
of topics, so they can personalize their learn-
ing and support their individual transfer expe-
riences. The autonomous selection of micro-
learning modules lets learners explore the ma-
terial they are most motivated to learn or just 
about to apply. The concept of placing rele-
vant, supportive information in a readily ac-
cessible platform that can be consulted while 
‘in action’ is an extension of the concept of 
EPSSs, which provide users with a range of 
instruction and information they may need to 
perform work-related tasks in the context of 
their work (Gery, 1995; Carliner 2002). Alt-
hough microlearning does not integrate as 
seamlessly into a workflow as an EPSS, it can 
still be placed for convenient reference in the 
context of a wide variety of job functions to be 
referenced as needed for completion of a spe-
cific action.  

 
Pushed microlearning. One potential 

barrier to the success of microlearning is de-
pendence on learners to engage with it solely 
on their own initiative; learners might not do 
so. One solution to this problem is to “push” 
microlearning to learners, sending either the 
instructional materials or messages containing 
links to it directly to learners. Ideally, micro-
learning would push messages to learners in a 
planned sequence and timed frequency, such 
as once every 3 days or once a week. Such 
timed follow-ups, also called subscription 
learning, place the information in front of the 
learner as a reminder of content and as a 
prompt to review which has been suggested by 
multiple training practitioners (Emerson & 
Berge, 2018; Kapp & Defelice, 2018; Shank, 
2018; Thalheimer, 2015).  

A subscription learning approach 
builds on the concept of spaced learning and 
may be incorporated as an element of transfer 
design with the goal of optimizing knowledge 
retention which is essential for knowledge 
transfer. Despite the evidence for the efficacy 
of spaced learning, it is a learning method that 
can be challenging to employ without a built-
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in framework of support; learners may not be 
fully consciousness of their own knowledge 
decay. Additionally, engaging in delayed re-
call can make the user feel less assured in their 
knowledge in that moment, making it a hard 
learning method to sustain even if it will pro-
vide long-term gains (Brown, Roediger & 
McDaniel, 2014).  

Although the literature has suggested a 
number of features of microlearning based on 
its current popularity in professional publica-
tions (Kapp & Defelice, 2018; Salas, 2017) 
there is surprisingly little empirical evidence 
demonstrating its effectiveness in the work-
place (Duvernet & Whelan, 2017). Some fea-
tures, such as microlearning as ‘just in time’ 
learning and as subscription learning, are pri-
marily propositions in the literature and have 
not been empirically validated.  

 
Methods 

 As noted earlier, this study explores 
these two questions: 
 Based on the literature, what are the key 

design features to include in a microlearn-
ing program to support transfer of training 
from a continuing professional develop-
ment of nurses? 

 How well do the key design features sup-
port engagement of nurses with the micro-
learning and usage in the workplace for 
transfer support? 

 
Selection of Research Methods 

We determined that a descriptive ap-
proach would let us document the process of 
developing the microlearning and, later, vali-
date that design with potential users. A case 
study fits with these goals and would let us 
answer the research questions in an applied 
setting. According to Yin (2009), “…case 
studies are the preferred method when (a) 
“how” or “why” questions are being posed, (b) 
the investigator has little control over events, 
and (c) the focus is on a contemporary phe-
nomenon within a real-life context.” (p. 2). 
Each of these conditions were met by this 
study.  

 
How the Study Was Conducted 

To answer the study questions, a site 
was required where training transfer issues 
were present and microlearning could logical-
ly be integrated. Logistically, the site would 
have a CPD team facilitating a skills develop-

ment workshop on a complex non-routine 
skillset, vulnerable to decay. We could piggy-
back on such conditions by designing and im-
plementing microlearning to supplement the 
workshop, launching the microlearning after-
wards as follow-up. Access to an adequate 
pool of potential participants was also key.  
 We selected as the study site, a tertiary 
care hospital in Canada with a CPD team 
providing regular workshops to nurses. To 
confirm participation in the project, adminis-
trators at the site signed a participation agree-
ment. Participants needed to be nursing pro-
fessionals working at the selected site, who 
attended the training, and who had:  
 Achieved a score on the training post-test 

of 80% or higher, the level required to re-
ceive the CPD credits required for main-
taining their nursing licenses. (The micro-
learning assessed in this study was intend-
ed to promote transfer, not support remedi-
ation.) 

 An email account and an internet-
connected digital device or computer to 
receive study information and links to ac-
cess the microlearning. 

 Given fully informed consent to participate 
in the study, whose protocol was approved 
by the ethics committees of the university 
and hospital (affiliated with a different uni-
versity) where the study would be conduct-
ed.  

 
How Data Were Collected 

 The study took place over the course 
of 8 weeks. The study had several phases.  

 
Phase 1. Designing the microlearn-

ing unit. After  shar ing the schedule of up-
coming training programs with the first author, 
the CPD group at the participating hospital 
and the first author determined that an upcom-
ing program on evidence-based wound care 
for nurses would be used for the study. When 
the program had been given in previous years, 
feedback from participants identified it as con-
tent-heavy, and with limited informational 
supports for reference after the workshop. The 
program was a face-to-face 6-hour workshop 
that would be offered at the institution. At the 
end of the workshop, participants completed a 
post-test. Those who received 80% or higher 
would receive CPD credits. Although the 
workshop itself was not mandatory, those 
credits are required to maintain nursing licens-
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es and therefore, a strong incentive to enroll 
and succeed.  
 The first author designed the microlearn-
ing to supplement this evidenced-based wound 
care workshop. The microlearning was intend-
ed for the same audience as the original work-
shop but with the goal of reminding partici-
pants of the training through three brief (up to 
10-minute) online segments delivered one 
week after the end of the original workshop 
and available over the course of 3 weeks.  

 
Phase 2. Recruitment of participants 

during the workshop. During the CPD facil-
itated workshop, a facilitator read a script to 
recruit nurses attending the workshop for par-
ticipation in the study. Those who were inter-
ested in participating signed the consent form 
which were all collected in a sealed box re-
gardless of consent response. To create subu-
nits, we collected demographic data on nurs-
ing role, work unit and years of experience at 
the time of consent. 

 
Phase 3. Selection of participants 

and assignment to subunits. After the work-
shop, the first author reviewed the collected 
consent forms and, using records of the test 
scores, confirmed the eligible participants.  

To compare two recommended ap-
proaches to accessing the same microlearning, 
we assigned participants to two case subunits: 
 Micro-bits Subunit: This subunit would 

receive the microlearning modules one les-
son a week for a period of three weeks. 
This group would be informed by email 
each week that a microlearning module 
was available and provided a unique link 
to the new module, which would be stored 
on a Learning Management System (LMS) 
so use by individual learners could be 
tracked.  

 ‘Whole shebang’ Subunit: This subunit 
would receive access to all of the micro-
learning modules at the same time (one 
week after the workshop) and could take 
them at their leisure. This group would al-
so receive notification by email informing 
them that the materials were available, but 
only at the start of time period of availabil-
ity and their use, too, would be tracked by 
an LMS.  

To ensure that the groups were somewhat bal-
anced, the first author used demographic data 

provided earlier and ensured a balance of these 
characteristics between the two groups:  
 Nursing Role (Management Role or Staff 

Nurse) relates to variables in the work en-
vironment that could affect the sources of 
support available after training and the op-
portunity to apply the knowledge on the 
job. For example, a nurse in a management 
role like a Nurse Educator could seek out 
more opportunities and share their wound 
care skills with colleagues but may have 
less peer or supervisor support than staff 
nurses.  

 Work unit may also influence the oppor-
tunity to apply wound care skills as well as 
the ease of access to microlearning in the 
workplace.  

 Years of nursing experience could influ-
ence a nurse’s self-efficacy, intention to 
transfer knowledge and the perceived use-
fulness of training.  

 
Phase 4. Participation in the micro-

learning. One week after  the training work-
shop, we invited participants to start the mi-
crolearning. Participants completed the micro-
learning modules in an LMS, which recorded 
and tracked their participation. The LMS rec-
orded the date, time and duration of each mi-
crolearning session. It also recorded the re-
sponses to quiz questions embedded in each 
microlearning module as well as the time users 
spent answering each question. 

In addition, the LMS administered a 
short survey at the end of each microlearning 
module, which included questions on opportu-
nities to apply the wound care skills on the job 
and participant’s reactions to the training as 
well as intention to transfer learning.  

 
Phase 5. Completion of a post-

microlearning survey. The sixth week fol-
lowing the original workshop, we sent an e-
mail message to all participants linking them 
to a post-microlearning survey and asked 
them, regardless of the degree to which they 
used the microlearning, to provide descriptive 
information about their experience during the 
initial transfer period when microlearning was 
available. The online survey was hosted sepa-
rately from the microlearning. It included 
questions about: 
 The total number of times they had an op-

portunity to apply their knowledge on the 
job; 
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 Sources of motivation to do so; 
 Whether they used the microlearning (If 

yes, where and when did they use it, and 
was it useful?). If no, why not and how 
could the microlearning be made more 
useful in the future?); 

 Their preferences for assistance with care-
related questions, such as a colleague, head 
nurse, or other source; and 

 Intentions to apply the knowledge. 
We piloted all questionnaires (the ones 

at the ends of microlearning modules and post-
microlearning questionnaire). In response to 
comments during the pilot, we reworded ques-
tions to improve clarity.  

 
Phase 6. Participation in post-

microlearning interviews. The fir st author  
contacted participants during the sixth and 
seventh weeks after the workshop to invite 
participation in a semi-structured interview, 
whose goal was to gather descriptive data 
about the microlearning experience from about 
half of those who participated. Specific ques-
tions explored:  
 Support received on the job to apply skills 

taught in training; 
 Feelings of readiness to apply the skills 

taught in training;  
 Use of the microlearning, including the 

location (such as nursing station or home) 
and closeness in time to actual application 
of the skills;  

 Perceptions of the microlearning and moti-
vations to use it; 

 Extent to which they discussed the materi-
al with colleagues; and 

 Suggestions for the microlearning.  
 
How Data were Analyzed 

With data captured at different 
timepoints during the initial transfer period, 
we were able to provide a detailed description 
of the microlearning follow-up initiative based 
on triangulating data from questionnaires, us-
age data and interviews. We first looked for 
themes arising from the data according to de-
mographic groupings. Next, we compared data 
between the two microlearning delivery subu-
nits (‘Micro-bits’ or ‘Whole shebang’) to iden-
tify similarities and differences. Then we 
looked for patterns and their prevalence (non-
statistical) within the subunits and across the 
case in its entirety. 

Descriptive statistics obtained from the 
questionnaires helped us to characterize the 
study participants and the composition of the 
microlearning delivery subunits. Usage data 
(frequency, timing and duration) collected 
over the period of time the microlearning was 
available allowed us to analyze patterns relat-
ed to access type. We also used usage data to 
corroborate the self-report data collected 
through questionnaires and interviews. The 
mini-surveys at the end of each microlearning 
module provided us with a preliminary under-
standing of the timing of use in relation to 
transfer attempts and participant’s intent to 
transfer. This data was then more fully reflect-
ed at the end of the study through the final 
questionnaire and interview data. We coded 
the data from the final questionnaire and inter-
view transcripts for emerging themes. Infer-
ences and questions emerging from our analy-
sis of this case are presented here. Together, 
these data sources provide us with a rich de-
scription of the design and use of a micro-
learning follow-up initiative during the initial 
training transfer period and of nurses’ re-
sponse to the microlearning support. 
 
Assuring Credibility and Trustworthiness 

We took several measures to minimize 
the impact of bias on this qualitative study. To 
identify entering bias, we conducted a frame 
interview before data collection began. Meth-
odological triangulation—that is, the use of 
multiple data sources—assured that we had 
several types of data and from several partici-
pants to analyze, assuring a larger data set 
from which to generate emerging hypotheses 
about use of microlearning. After analysis was 
complete, the study was also audited by anoth-
er researcher unaffiliated with the study to as-
sure that the resulting hypotheses and conclu-
sions were consistent with the data.  

 
Results 

In this section we describe the results 
of our design efforts. First, we describe the 
CPD program the microlearning supports and 
the demographics of study participants. Then, 
we describe the microlearning modules, ex-
plaining how the key factors identified in the 
literature review were incorporated into the 
design. This section closes with us explaining 
how participants responded to the overall pro-
gram and the specific design features.  
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About the CPD Program  

We designed the microlearning to sup-
port a 6-hour face-to-face workshop on wound 
care for practicing nurses in the hospital. The 
main objectives of the workshop were taken 
directly from the training materials, but are not 
explicitly cited to maintain the privacy of the 
research site and participants: 
1. “Determine a systematic approach to adult 

patient and wound assessment to optimize 
wound healing.” 

2. “Compare and contrast the various types of 
wound dressings based on their form and 
function, availability and guidelines for 
use.” 

3. “Describe VAC dressing application, re-
moval and nursing responsibilities, when 
caring for adult patients on negative pres-
sure therapy.” 

The workshop had six units: (a) Principles of 
wound healing and the wound bed paradigm, 
(b) Management of acute and chronic wounds, 
(c) Prevention and management of inconti-
nence associated dermatitis and intertrigo, (d) 
Negative pressure wound therapy and (e) As-
sessment and prevention of pressure injuries, 
and (f) Interactive group stations for demos 
and case scenario discussion. The workshop 
teaching strategy could best be described as a 
classical approach (Carliner, 2015). Although 
this study examined the design, development, 
and implementation of microlearning to sup-
port learning transfer, the workshop itself was 
designed before the study began and we did 
not contribute to its design or teaching. At the 
end of the workshop, participants took a multi-
ple-choice exam structured around the learn-
ing objectives. Those who scored above 80% 
would receive credit, which could be used to 
maintain the nursing license.  
 
About the Study Participants 

Of the 52 nurses who participated in 
the workshop, 11 agreed to participate in the 
study. These included: 
 Seven Staff Nurses, four who worked in 

clinics and three on units 
 Four Nurse Educators, a management role 

with assigned clinical areas 
Out of these participants a total of 

eight accessed the microlearning after receiv-
ing links to it by e-mail. All participants were 
female with years of work experience ranging 
from 4 to 28 years. All participants worked in 
adult care in areas ranging from Internal Medi-

cine, Orthopedics, General Surgery, Plastics 
and Neurology. The three participants who did 
not access any of the microlearning displayed 
no demographic trend. 

 
RQ1 Based on the literature, what 

are the key design features to include in a 
microlearning program to support transfer 
of training from a continuing professional 
development of nurses? 

This section will report on the process 
of designing the microlearning based on what 
was suggested in the literature and the content 
of the CPD program. 

 
Designing the Microlearning Materi-

als. To prepare for  the microlearning in ad-
vance of the workshop, the first author had 
about one-month lead time to design the mate-
rials. To do so, the facilitator of the classroom 
workshop provided workshop material from 
previous years, relevant hospital protocols and 
decision-making algorithms. The first author 
attained access to a Subject Master Expert, a 
Wound Care Specialist Nurse, for confirma-
tion of selected microlearning topics, review 
of microlearning storyboards and for demon-
stration of a specialized dressing technique 
that was subsequently filmed. To ensure the 
information provided was evidence-based, na-
tional and provincial clinical practice guide-
lines were also consulted by the first author 
(Norton et al., 2018; Orsted et al. 2018; 
RNAO, 2016a; RNAO, 2016b [Video file]). 
Because the first author is a licensed nurse in 
addition to an instructional designer, she is 
able to act as a Subject Matter Expert on the 
workshop material. 
 The first decisions we made addressed 
the objectives to cover in the microlearning. 
Underlying the decisions was the reality of 
applying wound care skills in a hospital: par-
ticipants might have training but can only ap-
ply it when they actually see a patient requir-
ing this type of care. That opportunity varies 
widely depending on the nursing assignment; 
some like surgical unit nurses could receive 
several opportunities a week while others like 
neurology clinic nurses might go weeks or 
months without needing to provide this type of 
wound care. 

We decided to design microlearning 
corresponding to a supporting objective of 
each of the main objectives, for a total of three 
microlearning modules. Other design deci-
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sions focused on addressing the key features 
of microlearning identified in the literature 
(Gabrielli, Kimani & Carci, 2005; Emerson & 
Berge, 2018; Buchem & Hamelmann, 2010). 
Table 1 summarizes these decisions.  
 Based on these design decisions, we felt 
that the microlearning would support the trans-
fer of learning from the classroom session be-
cause it creates a blended learning strategy, 
where complementary, interactive information 
is made available upon nurses’ return to the 
workplace that can be used as a form of what 
Eichenauer (2005) refers to as ‘aftercare’ to 

reinforce and extend what was learned. Such 
interaction with reinforcing information can 
counteract inevitable knowledge decay that 
occurs over time and particularly when a 
trained skillset is complex and opportunities to 
apply the knowledge are intermittent and un-
predictable (Wang, Day, Kowolik, Schuelke & 
Hughes, 2013).  This blended approach is rec-
ommended by Emerson & Berge (2018) but 
with an emphasis on ensuring the microlearn-
ing is interactive and employs learning science 
backed methods such as interleaving of prac-
tice and knowledge-checks.  

Table 1. 
 
How key features from the literature were incorporated into the microlearning for this project 

Feature How the Microlearning Modules Addressed It 

Short length Modules could be completed in 10 minutes, including the time for the mini-
survey embedded in each microlearning. We chose this length because it fell 
comfortably within the consensus-defined duration of microlearning (under 15 
min.) and was a timeframe that could be fit between other tasks.  

Focused on just 
one or two mes-
sages 

*The first module focused on practicing wound classification using a case study 
and then adapting the corresponding care plan. A common error in wound classi-
fication was presented as the initial chart entry and the learner was prompted to 
either confirm or challenge the assessment. The learner then had to document the 
assessment using a simulation of the systematic documentation approach devel-
oped by the hospital. Next, the learner had to make a final decision on optimal 
care planning, referencing decision-making algorithms available in the hospital. 
*The second module focused on a review of wound dressing types based on their 
function according to the Moisture Balance Principle. The approach that we took 
was to introduce an analogy for the Moisture Balance Principle and then provide 
a job aid on the classification of dressing based on this principle, using examples 
of dressings commonly used in the hospital. 
*The third module focused on how to apply the VAC® dressing using a specific 
bridging technique. The approach that we took was to provide a 6-minute 
demonstration video showing the steps of the dressing application and basic ma-
chine programming with several trouble-shooting tips to common problems pro-
vided. 

Incorporate vali-
dated learning 
strategies 

We incorporated the testing effect in all of the microlearning modules, by includ-
ing one to three questions on the topic of wound care that required application of 
the information either from the module or from related material presented in the 
workshop. Informative feedback was immediately provided once answers were 
submitted. We contextualized information for the transfer environment by refer-
encing hospital-specific resources (charting templates, care plans and algorithms) 
as well as hospital-specific equipment and protocols. Module 1 employed a case 
scenario requiring error recognition and a corresponding adaptation in the care 
plan. Module 2 included an analogy with interactive elements to frame the Mois-
ture Balance Principle and Module 3 included a video with synced audio to 
demonstrate a technique. 

A selection of 
topics or pushed 
microlearning 
  

Some of the learners received weekly prompts with timed access to an individual 
microlearning module and others received an initial set of e-mails providing ac-
cess to all three modules at once. 

http://www.jaid.pub


Journal of Applied Instructional Design   ∙   Volume 9   ∙    Issue 1            73  

 
 Before development, the first author 
drafted the microlearning materials as story-
boards (mock-ups of the intended learning ma-
terials). After expert review of the storyboards 
the modules first author developed them using 
the e-learning authoring tool Articulate Story-
line 3. The video-based module was filmed by 
the first author on-site at the hospital and then 
edited using Final Cut Pro X (Apple Inc., 
2019), and who created the voiceover using 
Adobe Audition (Adobe Inc.). These materials 
required approximately 70 hours for develop-
ment.  
 We pilot tested the modules using a 
think-aloud protocol with someone who was 
neither a nurse nor training professional to as-
sess the usability of the materials. Two nurses 
who were not eligible for the study also pro-
vided feedback by completing a short ques-
tionnaire on usability and content. Prior to 
launch, an instructional designer from the hos-
pital also reviewed the microlearning materials 
for usability and tested them on the hospital 
system to make sure that they ran properly. To 
make sure that the microlearning modules 
aligned with the actual workshop experience, 
the first author also attended the workshop and 
took detailed notes.  
 In order to track use of the microlearn-
ing, we placed the modules on a Learning 
Management System (LMS). The initial plan 
was for us to launch the microlearning on the 
hospital LMS with a unique URL linking 
learners directly to the modules. However, a 
lack of dedicated space for the microlearning 

from LMS administration meant that the mi-
crolearning had to be placed on the LMS by 
embedding it in pre-existing courses and the 
links generated did not take learners directly to 
the modules. Rather, users were routed 
through an unrelated course after an unex-
pected sign-in step which had not been the 
case during piloting. Multiple participants re-
ported errors with the links provided in the e-
mail notifications and being unable to locate 
the microlearning. For this reason, we re-
launched the microlearning on an external 
LMS that provided one-click direct access to 
the microlearning as originally planned. Re-
solving this problem took about 3 days and 
required an amendment to the protocol and 
ethics review, delaying the launch of the mi-
crolearning by a total of 2 weeks.  

RQ2. How well do the key design 
features support engagement of nurses with 
the microlearning and usage in the work-
place for transfer support? 

After finally implementing the micro-
learning, we collected data in accordance with 
the protocol described in the Methodology: 
usage data from the LMS, a questionnaire, and 
interviews.  

General Usage Patterns. The LMS 
data provided information on use of the micro-
learning. Table 2 summarizes the general us-
age patterns.  

These patterns surprised us. There was 
strong engagement with the microlearning by 
participants across the case regardless of de-

Table 2. 
  
Usage patterns for the microlearning  

Usage Parameter Descriptive Statistics 

Average time spent per microlearning 
module 
(including short survey) 

Module 1: 8 minutes, 45 seconds 
Module 2: 10 minutes, 6 seconds 
Module 3: 9 minutes, 44 seconds 

Average number of microlearning 
modules per participant 

 2.9 microlearning modules viewed per participant 
(only one participant completed just 2 of 3 modules) 

Location of use 5 at hospital office computer only 
2 at both hospital computer and home computer 
1 at home computer only 

Average number of microlearning 
modules completed per session 

Micro-bits: 1.1 microlearning modules per session 
‘Whole shebang’: 2 microlearning modules per session 

Repetition of modules Overall 6 repetitions during the study, performed by 4 dif-
ferent participants 

Use on the same day as skillset applied 3 instances of same-day use as skill application reported 
by 3 different participants 
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mographic variables and regardless of the tim-
ing of access (all at the start or over time). 
However, the pattern of use between the two 
subunits differed; participants in the ‘Whole 
shebang’ subunit tended to cluster microlearn-
ing use together, often completing all modules 
on the same day rather than spacing out the 
use or, as someone characterized: binge 
watching the microlearning like a Netflix se-
ries. The only participant in the library access 
subunit that did not complete all three micro-
learning on the same day, still opened all three 
microlearning at once, completing two but re-
turning to complete the third microlearning the 
following week. Participants in the ‘Whole 
shebang’ subunit were also the only ones to 
express in the final survey having difficulty 
finding time to complete the microlearning. 
This difficulty may have been related to the 
clustered use causing a longer overall duration 
of time spent on microlearning in any, one sit-
ting compared to the Micro-bits subunit partic-
ipants. As no participants from the ‘Whole 
shebang’ subunit participated in the inter-
views, one hypothesis about the clustered use 
came from a participant in the Micro-bits sub-
unit, who stated that if they had gotten access 
to the microlearning modules all at once: “E1: 
I would have probably did them all at the same 
time… because I know if I don’t do that, I 
wouldn’t go back.”  

Of note, the participant reporting the 
greatest difficulty finding time to complete the 
microlearning was in the ‘Whole shebang’ 
subunit and accessed the microlearning 
uniquely from their home computer rather than 
at work. Another participant who participated 
in the interview related the use of microlearn-
ing at home to having difficulty finding time 
to do so at work on one occasion: “E3: the 
last one I did ‘rushed’ because I didn’t have 
much time. I think, I did it at home.” While 
the majority chose to use the microlearning in 
the workplace, participants are willing to com-
plete microlearning at home if it is difficult to 
find time at work. 

It was rare that microlearning was re-
visited by participants, regardless of the sub-
unit and the opportunities to apply the skillset. 
This pattern was confirmed explicitly by the 
two nurse educators who were interviewed 
(both from the Micro-bits subunit), with one 
stating: “E1: I think I was doing it within 
the week that you had sent the e-mails with the 
link. Did I use it in purpose of teaching? Prob-

ably not. As a reference, probably not. More 
as a knowledge consolidation.” Of note, for 
the participants in the ‘Whole shebang’ subu-
nit, the order in which the three microlearning 
were completed was variable. Since the micro-
learning had descriptive titles it is likely they 
were completed in the order of interest or rele-
vance to the user’s practice.  

The rare use of microlearning close to 
the time of providing wound care, just 3 in-
stances, was also surprising as ‘just-in-time’ 
learning is one of the frequently cited ration-
ales for microlearning support of transfer. On-
ly one of the three reported instances was con-
firmed as an intentionally sequenced same-day 
use by the participant (a nurse educator) who 
reported in the survey that it was used for 
teaching prior to an application of the skillset 
with other nurses.  

The questionnaire responses and inter-
views also provided insights into the responses 
of participants to specific design features. Ta-
ble 3 (on next page) summarizes participants 
responses to these features.  

In terms of transfer, participants had 
differing levels of opportunity to do so on the 
job. Three participants reported applying the 
skillset frequently (between 5-7 times and one 
participant on a near daily basis). Three partic-
ipants applied the skillset occasionally 
(between 2-4 times) and there were two partic-
ipants who rarely applied the skillset, report-
ing no opportunity to apply during the dura-
tion of the study. Despite the variation in 
transfer, the microlearning was still strongly 
used by the participants. For several partici-
pants the microlearning was described as facil-
itating active learning that brought them closer 
to the experience of skill application: “E3: 
sometimes at a workshop and…you listen to 
things and you know, you have so much infor-
mation, right? And then, you’re not sure, if 
you sort of consolidated the learning and it’s 
by doing it, by doing it on the e-learning 
[microlearning] module, it makes you think 
differently.” Even for the participant who re-
ported the most frequent training transfer, they 
still indicated that the microlearning would be 
the second resource they would use if they had 
a question about wound care, coming only af-
ter asking a colleague. 

The supportiveness of the microlearn-
ing was consistently linked by participants 
with consolidating the learning from the work-
shop and facilitating recall of information.  
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Table 3. 
  
How participants responded to the key features of microlearning identified in the literature 

Feature How Participants Responded to It 

Short length The short duration of the microlearning was associated with ease of use and com-
pletion by all interviewed participants as it facilitated its integration into work-
flow. The module could be completed in one sitting, uninterrupted by competing 
demands, as shown by the microlearning consistently being completed in a single 
time-sequence by all participants. 

Focused on just 
one or two mes-
sages 
  

The targeted information was associated by participants with better retention of 
the information because the microlearning design reduced cognitive overload. 
“N5: Yeah and it’s just they fill it [workshop] with SO much info… but this 
[microlearning], they were more compact and okay, on this, this, this and it was 
just…they were good. They were easy to, to do. They made sense.” 
It was suggested  by a participant that the targeted information was especially 
useful when the topic was new or one not often used by the learner: “N5: For  a 
level 1, beginner, it is easier to just have the basic, these are the steps you need, 
this is the product you need, this is how it all goes together.  Which is what the 
microlearning did…” 

Incorporate vali-
dated learning 
strategies 
  

The testing effect was noted by participants as one of the most appreciated fea-
tures. Quiz questions were specifically noted to prompt reflection and further 
processing of the information: “E1: Well it was helpful because sometimes I 
would go through the microlearning and I’m like: “Oh, I got the wrong answer, I 
was like: ‘Why did I get the wrong answer?” because it’s a long day, the wound 
care workshop. So, sometimes we need a refresher on some of the theory or the 
background. And that’s I find it very helpful. It’s like: “Oh, yeah! Now I remem-
ber why.” 
There was a strong pattern of participants who noted the most helpful aspect of 
the microlearning was as a “reminder of the workshop.” 
The interactive nature of the microlearning was noted by all of the interviewed 
participants as a positive feature, seen as fostering active processing of the infor-
mation and provided feedback on their decisions: “N5: It was interactive…
Yeah, it makes it easier to learn. When you, see it and the screen reacts with 
you.” 
Two participants who were interviewed together stated that completing the mi-
crolearning made them feel better prepared to do a technique in their clinical area 
even though the need had not yet arisen since the workshop: “N4: No, we’ve 
never used a VAC, but just; in anything you have the theory, or somebody tells 
you but the minute you put it into action, you memorize things way…there’s 
more connections being made, right? So even though I will probably never use a 
VAC, I know how to use a VAC now …N5: I mean, more after  the micro-
learning, than there [workshop]” 
Contextualizing the information was also noted as helpful and was vividly 
described by one participant as: “E3: it’s almost the closest, if not the closest that 
we can have to the real thing … because the images are nice, everything is nicely 
done, so it brings you close to the clinical area.” 

A selection of 
topics or pushed 
microlearning 
  

There was no feedback specific to the ability to select topics from the ‘Whole 
shebang’ subunit. The majority of participants receiving the pushed microlearn-
ing (Micro-bits subunit) expressed that the one-week spacing between the micro-
learning delivery allowed them enough time to consolidate the information of 
each and that they did not feel rushed: E1: “I think it was good because I didn’t 
feel rushed to do them all at once. And, it gave me time to process information 
on the first one. So, when I arrived to the second one, I could focus on the second 
one.” 
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In terms of transfer, participants had 

differing levels of opportunity to do so on the 
job. Three participants reported applying the 
skillset frequently (between 5-7 times and one 
participant on a near daily basis). Three partic-
ipants applied the skillset occasionally 
(between 2-4 times) and there were two partic-
ipants who rarely applied the skillset, report-
ing no opportunity to apply during the dura-
tion of the study. Despite the variation in 
transfer, the microlearning was still strongly 
used by the participants. For several partici-
pants the microlearning was described as facil-
itating active learning that brought them closer 
to the experience of skill application: “E3: 
sometimes at a workshop and…you listen to 
things and you know, you have so much infor-
mation, right? And then, you’re not sure, if 
you sort of consolidated the learning and it’s 
by doing it, by doing it on the e-learning 
[microlearning] module, it makes you think 
differently.” Even for the participant who re-
ported the most frequent training transfer, they 
still indicated that the microlearning would be 
the second resource they would use if they had 
a question about wound care, coming only af-
ter asking a colleague. 

The supportiveness of the microlearn-
ing was consistently linked by participants 
with consolidating the learning from the work-
shop and facilitating recall of information. 
“E1: So, I think it was just a good cue on: 
“Okay, I remember, that’s what they talked 
about. This is the etiology. This is why you are 
doing this instead of this.” It’s like, it’s 
good… “Oh yeah” … bringing back the 
memory of what you heard and what you 
learned during the workshop. I found it’s good 
like support.” For the final survey statement 
“Using the microlearning helped me remem-
ber some information from the workshop,” the 
most commonly reported level of agreement 
with the statement on a 5-point Likert scale 
was ‘4 = agreement’ (Range 4-5). Of note, the 
timed access subunit reported majority strong 
agreement (5) with this statement. This varia-
tion in agreement level between access subu-
nits may have been linked to the usage pattern 
of the microlearning between the two subunits, 
where the ‘Whole shebang’ subunit tended to 
‘binge’ the microlearning while the Micro-bits 
subunit had spaced usage. It was the only rec-
orded difference in perception of the micro-
learning related to how microlearning was ac-
cessed.  

  Finally, the perceived utility of the mi-
crolearning was also attested to when partici-
pants recommended the microlearning should 
be made available to other nurses, even those 
who had not attended the workshop and they 
inquired if there would be more microlearning 
modules available: “E1: …I like that approach 
and I think we need more of those in the insti-
tution. Because we needed quick learning and 
we’re needing information to remember in the 
long term.” When asked if there was some-
thing that they would change about the micro-
learning, the majority stated ‘nothing’ while 
two participants specifically commented 
‘Have more.’ 

The microlearning format facilitated its 
use at work and was summarized in the final 
questionnaire as “short, easy to navigate and 
interactive”; even quizzes were noted as help-
ful. These comments acknowledge the inten-
tional design of the microlearning that used 
interactive features including decision-making 
scenarios and quiz questions with feedback to 
provide recall of workshop content and facili-
tate retention according to Salas, Tannenbaum, 
Kraiger & Smith-Jentsch (2012). 

Conclusions 

The data suggests that participants in 
this study appreciated and engaged with the 
microlearning, regardless of the level of op-
portunity they had to apply the wound care 
skills in their daily work. The key reasons that 
they appreciated the microlearning were the 
targeted learning, focused on just one or two 
messages, the brevity of the modules which 
for the majority could be easily completed in a 
single-sitting at work, and the interactive de-
sign of the modules, including the testing ef-
fect that served a as a reminder of the work-
shop. That is, the results suggest that these are 
important features to users, either because us-
ers like them or they support the learning ex-
perience, and designers might emphasize these 
features in the microlearning they design.  

The results of this case study do not 
validate the advantage of a selection of topics 
for ‘just-in-time’ usage of microlearning. De-
spite the accessibility and the short duration of 
the microlearning, only one participant indi-
cated using it for ‘just-in-time’ use but not for 
their own personal reference. Rather, it was 
shared by the participant, who was a nurse ed-
ucator, with nurses on the unit for teaching at a 
relevant moment; this could be considered 
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‘mediated just-in-time’ usage. Such sharing 
demonstrates an unintended but interesting use 
of microlearning which extends its use beyond 
solely independent access to that of a mediated 
resource that can be referenced during facili-
tated teaching sessions. Furthermore, it is hy-
pothesized that having microlearning available 
over time may not be sufficient to prompt use 
in the moment of need without additional re-
minders of its availability such as promotion 
by nurse educators or e-mail reminders.  

Instead, the usage pattern appeared to 
be influenced by the timing of access to micro-
learning (Micro-bits vs. ‘Whole shebang’ sub-
units). There was evidence of a tendency to 
complete microlearning back-to-back when 
provided all at once. This clustered use how-
ever may reduce the efficacy of microlearning 
support of information retention as it takes 
away from the focused nature of the micro-
learning. Two participants from the Micro-bits 
group specifically mentioned that they used 
the microlearning for review and knowledge 
consolidation but that they had not returned to 
it for further consultation. So, if it is used as 
knowledge consolidation, then it should be 
provided in a way that optimizes this 
knowledge consolidation process, through 
spaced-learning. The ability to space out the 
learning through timed delivery will facilitate 
use, perception of use and retention of the in-
formation as it is not diluted with competing 
content. While the optimal spacing will vary 
by work context and schedules, in the context 
of this case study, optimal spacing is recom-
mended to allow for at least one week in be-
tween learning sessions.  

While there was strong usage exhibited 
across the case study, participants that re-
ceived the microlearning by timed-access de-
livery reported that it was easier to find time to 
use the microlearning and also reported 
stronger agreement that the microlearning use 
helped them to remember information from 
the workshop. There were also differences in 
usage patterns depending on the type of access 
participants had to the microlearning. Those 
receiving library access tended to use the mi-
crolearning in clusters rather than spread out 
over time. The engagement with the follow-up 
microlearning was reported as fostering active 
processing of the workshop information and 
consolidating knowledge in a way that was 
closer to real world application.  

The data suggest that microlearning, 

when deployed as follow-up support to work-
shop training can help by continuing the learn-
ing interactions once back in the workplace 
and during the time of initial transfer. 

Limitations 
Several issues limit this study. Some 

result from design choices: the microlearning 
supports a relatively short learning event 
(about 1 work day) and only includes three 
microlearning modules. The microlearning 
supported an elective, continuing professional 
development workshop—which is typical of 
training in a healthcare environment—but not 
a required training event, as would be more 
typical in other workplace settings. Although 
we followed a case study design, we had a sort
-of experimental approach in which some par-
ticipants received the microlearning one mod-
ule at a time, others had access to all of the 
modules at once. However, the sample size 
was too small for testing of significant differ-
ence. The microlearning modules were all de-
signed as e-learning modules rather than as a 
variety of different types of learning although 
different strategies were used ranging from 
case scenario to electronic job aid to video. 
And the microlearning modules were 10 
minutes. Although experts suggest that micro-
learning can last as long as 15 minutes, others 
suggest much shorter modules (30 seconds to 
five minutes). Other limitations had to do with 
the size of the participant pool, only Micro-
bits participants participating in the interview 
portion and the fact that the impact on transfer 
is self-reported and not measured using an ob-
jective instrument. The delay in launch of the 
microlearning, meant that more time elapsed 
between the workshop and participants’ access 
to the microlearning than was originally in-
tended for this study. As a result of all of these 
limitations, the results do not generalize. But if 
designers and researchers consider these limi-
tations in the context of their own plans to im-
plement microlearning, the insights of this 
study might transfer.   

 

Suggestions for Future Research 

Although this study provides empiri-
cally derived insights into microlearning as a 
tool for supporting transfer, it is a small-scale 
qualitative study in a particular work context. 
Further study of applications of microlearning 
in other work environments that support dif-
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ferent types of training events—or that are 
standalone ventures—should also be pursued.  

Furthermore, variations in the micro-
learning approach might be explored. Not only 
should differences in availability (all at once? 
One at a time?), but also in the number of 
modules and their length.  

The finding that learners “binged” on 
the microlearning should be explored further. 
Was this a unique result because of the cir-
cumstances of this study or is this a pattern 
that might be replicated in other situations?  

Finally, could experimental studies of 
various conditions of microlearning be feasi-
ble, once the phenomenon has been better es-
tablished empirically.  
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