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Abstract

Background: Digital learning is a rapidly advancing method for teaching and learning in professional health educa-
tion. Although various digital learning designs have been tried in OT education, studies on digital learning designs are
still limited.

Methods: We conducted a scoping study that aimed to identify the digital learning designs used in occupational
therapy (OT) education and review the effectiveness, learner perceptions, clinical skills integrated, and technology-
based learning strategies used to facilitate learning. Four databases were searched using subheadings and terms
relating to digital learning, occupational therapy, and education. The included studies were mapped according to the
types of digital learning design, subjects, key clinical skills, and outcomes.

Results: Twenty-two studies were included in this review, most of which were qualitative, observational, or mixed
studies of the two designs. The digital learning designs identified in OT education were flipped, blended, hybrid, and
distance learning, including e-learning and massive open online courses (MOOC). Among the components of clinical
skills, professional reasoning and procedural knowledge were the most integrated into digital learning, and covered
various OT subjects. Digital learning designs were reported to be equivalent to or more effective than the traditional
face-to-face (F2F) class in learning outcomes of knowledge and skill acquisition, enhancing learning participation,
reflection, and collaboration between learners. Various technologies have been used to promote synchronous or
asynchronous active learning, providing learning strategies such as thinking, reflection, discussion, peer learning-
group activity, and gamifying online learning.

Conclusions: In OT digital learning, appropriate learning subjects, the arrangement of clinical skill components that
can be well integrated into digital learning, and the selection of appropriate technologies for effective learning are
important. The results should be confirmed within an experimental study design.

Keywords: Digital learning design, Occupational therapy education, Learning technology, Learning outcomes

Background

Digitalization has become a new opportunity and
challenge for higher education today, and many edu-
cators and learners are participating in educational activ-
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individual learners’ knowledge and skills and effective
teaching methods through a variety of modalities using
information and communication technologies such as
computer-assisted, mobile, and digital simulation-based
learning [2, 3]. Digital learning consists of digital teach-
ing materials (e-textbooks, digital data, and content
provided in digital format), digital tools (computers and
smart devices), and digital delivery (Internet), which are
provided in an integrated manner [4].

Digital learning design can be largely divided into
blended and distance learning, such as a full e-learning
course. Blended learning is a learning design that com-
bines face-to-face (F2F) and online teaching with syn-
chronous learning (provided in real-time, F2F or online)
and asynchronous learning (provided in flexible time and
online). Distance learning is a completely online learning
design. In distance learning, learning and teaching take
place using computers via a web-based system or a spe-
cific course management system that facilitates learner-
teacher communication and is delivered completely
asynchronously [5].

The professional occupational therapy (OT) program
fosters culturally sensitive and evidence-based clinical
competency by allowing learners to participate actively
in the collaborative process between students, clients,
and educators. Therefore, learners should be able to inte-
grate academic knowledge, professional reasoning, and
self-reflection through active learning through various
experiences both inside and outside the classroom [6, 7].
Digital learning design in OT and physical therapy (PT)
education has not been based on theoretical learning
and has been frequently adjusted from a short perspec-
tive [1], although Bajpai et al. [8]. suggested guidelines for
the theory of digital learning in professional health edu-
cation. Nevertheless, various digital technologies (e.g.,
quizzes, videos, and social media) are currently being
applied in the context of learning and teaching, such as
learning feedback, assessment, clinical skills and tech-
niques, and fieldwork supervision in OT and PT educa-
tion [9].

Previous reviews have suggested that the effective-
ness of blended learning [10], flipped learning [11], and
e-learning [12] in healthcare education is equivalent or
superior to traditional class teaching methods. @de-
gaard et al. [13] also reported that blended learning and
distance learning in PT education are equally or more
effective than traditional teaching methods. In terms of
planning digital learning in OT education, it is necessary
to determine how to design digital learning to achieve
learning outcomes and what clinical skills and subjects
can be integrated into digital learning. Studies have
applied various digital learning designs in OT education.
However, a recent review of digital learning design has
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not been conducted, so it is necessary to explore the digi-
tal learning design studies conducted so far in OT edu-
cation and to map and summarize the evidence for the
applied digital learning design. This scoping review aims
to identify (i) the digital learning design used in OT edu-
cation, (ii) key clinical skills and subjects integrated into
the design, (iii) technology-based learning strategies used
to facilitate learning, and (iv) to explore digital learning
outcomes and students’ perceptions.

Methods

We adopt a scoping review methodology based on the
process outlined by Arksey and O’Malley [14, 15]. In
steps 2 and 3, the preferred reporting items for system-
atic reviews and meta-analyses (PRISMA) [16] were used
to identify and select relevant studies.

Stage 1: identifying the research question

To explore the literature on digital learning in OT edu-
cation, we present the following research question: What
digital learning design was applied in OT education, and
what were the outcomes and students’ perceptions?

Stage 2: identifying relevant studies

Applicable research terms and database identifications
were included to identify the relevant studies. The data
search included Medline Complete, Embase, CINAHL,
Scopus, and an additional search of grey literature using
Google and Google Scholar. We also conducted a tar-
get-hand search of discipline-specific journals. These
journals include the American Journal of Occupational
Therapy, Journal of Occupational Therapy Education,
Open Journal of Occupational Therapy, Journal of Physi-
cal Therapy Education, Health Professions Education,
and Journal of Allied Health. Our basic search included
keywords related to ‘digital learning) ‘occupational ther-
apy, and ‘education! Figure 1 shows an example of a
search strategy.

Stage 3: study selection

We included quantitative, qualitative, or mixed method
study designs, full-text articles, English language, and
material that met the following criteria for facilitat-
ing learning: those focused on digital learning design
(e.g., blended learning, distance learning) or the use of
technology-based learning strategies (e.g., peer learning
group work, gamify online learning); a study population
of OT students in bachelor’s/undergraduate, MOT (Mas-
ter of Occupational Therapy), OTD (Occupational Ther-
apy Doctorate), and occupational therapists participating
in OT continuing education programs and reported on
the outcomes of exams on knowledge and skills, useful-
ness, and students’ perceptions (e.g., satisfaction with
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Fig. 1 Search strategy for Medline Complete

learning, self-efficacy). In addition, the publication
period was limited to January 2000 — February 2022. In
the late 1990s, learning opportunities and designs using
technologies such as the Internet, computers, e-mail,
and interactive video and audio communication began to
emerge as new educational models. Since the application
of digital learning using technologies was limited before
2000 in OT education, the search was limited to studies
published after 2000. The exclusion criteria were protocol
studies, expert opinion studies, theses, dissertations, con-
ference abstracts, education not for OT students or occu-
pational therapists, and studies in which digital learning
technologies were not used as part of a learning strategy.
The authors agreed to include only studies that explic-
itly used digital learning designs in this scoping review
through an iterative review process at the time of full-text
review.

Stages 4 and 5. Charting the data and collating,
summarizing, and reporting the results

Two researchers independently extracted data from
the included studies using an extraction form. Another
researcher confirmed that the data synthesis strategy
was followed and included data on the author, publica-
tion date, study design, participants, subject, key clinical
skill and context, interventions (digital learning designs),
outcomes (e.g., academic performance, participation, sat-
isfaction), and student experience.

Clinical skills included physical examination skills,
practical procedures, communication skills, and manage-
ment. It also comprises basic scientific knowledge, proce-
dural knowledge, and professional reasoning [17]. In this
review, we identified the key clinical skills integrated into
each digital learning design.

Several terms have been used for digital learning.
In this review, digital learning types were classified

according to the most frequently used terms in the litera-
ture pertaining to the technical and pedagogical aspects
of educational technology [13] and previous reviews on
digital learning designs in physiotherapy education [18].

Blended learning

Blended learning refers to a mixed system of education
involving the mobilization of learning contexts such as
face-to-face and online learning. It also focuses on the
integration of different teaching methods, the interaction
of different technological tools, and the adoption of vir-
tual spaces in the educational process [18]. Mixed learn-
ing by adding online learning materials and activities to
offline classes is not intended to replace traditional F2F
classes [19, 20]. Examples include a scene in which online
activities, such as communication and sharing activities
using tablets and smartphones, or realistic content, such
as augmented reality (AR), are integrated into offline
classes.

Hybrid learning

Some students attend classes in person, whereas others
attend classes virtually at the location of their choice.
Educators use tools such as video-conferencing hardware
and software to teach remote and F2F students simulta-
neously. Some F2F classes are replaced by online compo-
nents, and online interactions can be either synchronous
(e.g., online interactions in real-time via Zoom) or asyn-
chronous (e.g., online interactions at different times via
online discussions or VoiceThread) [19, 21].

Flipped learning

The method of interaction between students and the
learning content in traditional classes is reversed. A
method of learning that typically includes both F2F and
online components in which basic knowledge is learned
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prior to class, such as reading, podcasts, or videos, and
then expanded through activities conducted in class with
the support of an instructor [19, 22].

E-learning

This is a form of distance learning that allows learners
access from different geographic locations. Various ele-
ments of the education strategy (e.g., animations, graph-
ics, videos, forums, chats, quizzes) are delivered in an
electronically structured course. Students and instructors
can use e-learning systems both asynchronously and syn-
chronously. Synchronous e-learning can be conducted in
a real-time interactive manner, and even when simulta-
neous online access is not possible, forums, e-mails, and
mailing lists can support student-instructor relation-
ships, enabling flexible learning [23].

M-learning

A form of e-learning that has emerged with the use of
mobile devices in education, typically used outside the
classroom. People can use their mobile devices to access
educational resources, connect with others, or create
content inside and outside the classroom [23].

Massive open online courses (MOOC)

“MOOC integrates the connectivity of social network-
ing, the facilitation of an acknowledged expert in a field
of study, and a collection of freely accessible online
resources” [24]. The course includes videos, exercises,
presentations, and assessments.

The thematic information identified and extracted from
each study was tabulated based on the type of digital
learning design, integrated subject, context, comparison
group, detailed learning activities, and key findings. Tex-
tual descriptions were created after analysis according to
the digital design type. The themes and summaries of the
studies were organized by research question (Table 1),
and findings related to each question were discussed.

Results

General features of the selected studies

We included 22 studies (Fig. 2) with 2143 participants
(sample size range between min=10; max=1009).
The participants were occupational therapists (n=1),
OTD program students (n=5), MOT program students
(n=7), integrated BS/MS OT program students (n=1),
OT undergraduate students (n=8), and the occupational
therapy assistant (OTA) program (n=1). In addition to
students majoring in OT, students majoring in physi-
cal therapy, speech and language pathology, medicine,
nursing, dentistry, dental hygiene, and nutrition were
also included in the studies. The study design was used
to investigate the effects of digital learning on academic
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performance and participants’ perceptions of digital
learning experiences. Mixed methods (n=9) were the
most common, followed by qualitative methods (gath-
ered interview and focus group data) (n=5), quasi-
experimental (n=3), randomized controlled trial (n=1),
descriptive (n=3), and analytical (n=1) methods. A
summary of the characteristics of the selected studies is
shown in Table 1.

Key clinical skills, subjects, and outcomes

The identified key clinical skills components included
basic scientific knowledge (n=1), procedural knowledge
(n=6), professional reasoning (n=3), and combined
procedural knowledge and professional reasoning (n=7).
One study included a basic science knowledge compo-
nent, and 3D anatomy software was used for the anatomy
course [25]. Studies that included procedural knowledge
components addressed theories, frames of reference [26,
27], adaptive equipment [28], psychosocial dysfunction
[29], communication partner training for adult apha-
sia [30], and interprofessional team skills [31]. Studies
involving both procedural knowledge and professional
reasoning addressed ergonomics, autonomy, activity
analysis, and other OT subjects [32], adult practice [33],
mental health [34], fieldwork training [35], interprofes-
sional team skills in childhood, school practice [36], do-
live-well framework [37], and problem-based learning
(OTA:) scenarios [38]. In addition, the studies included
only professional reasoning elements and provided case-
based professional reasoning training, such as sensory
processing and occupational performance process model
(OPPM) application of cases [39-41] (Table 1).

The variables used to measure the outcomes of digital
learning were academic performance (e.g., course grades,
exam scores, course objective achievement) (n=11),
professional reasoning skills (n=4), class participation
(n=3), satisfaction with learning (n=2), preference for
instructional methods (n=2), usefulness (n=2), cogni-
tive and emotional empathy (n=1), a sense of belonging,
acquired skills, practice setting, and leadership (n=1),
metacognition of learning (n=1), and self-efficacy with
computer technologies (n=1). In addition, students
reported the benefits and challenges they perceived in
digital learning, such as activation of interaction, satisfac-
tion, improved self-confidence, increased participation,
effectiveness and efficiency, promotion of active learning,
and improvement of professional reasoning and busy-
work (z=13) (Table 2).

Digital learning design and outcomes

Blended learning

Blended learning was used in seven studies. Barillas [25]
used 3D anatomy software with F2F sessions on human
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Author year

Study design

Participants

Learning design, Subject, Context

Barillas 2019 [25]

Howard 2019 [26]

Simons et al.2002 [27]

Grant 2019 [28]

Lin et al. 2021 [29]

Power et al. 2020 [30]

Carbonaro et al. 2008 [31]

Martin-Valero et al. 2021 [32]

Henderson et al. 2020 [33]

Jedlicka et al. 2002 [34]

Thomas et al. 2005 [35]

Myers et al. 2015 [36]

Quasi-experimental

Mixed

Mixed

Mixed

Mixed

RCT

Mixed

Quasi-experimental

Mixed

Mixed

Qualitative

Qualitative

MOT program,
1st year students (n=35)

OTD and MOT program,
1st year students (n=74)

MQOT program,

Tstyear students (n=19) &

Teacher education graduate school students
(h=31)

OT undergraduate,
2nd year students (n=42)

OT undergraduate,
3rd year students (n=42)

OT undergraduate,
1st year students (n=30)

Health science

undergraduate program

students: medicine, nursing, pharmacy, OT, PT,
dentistry, dental hygiene, medical laboratory
science, and nutrition (n =49)

OT and PT undergraduate,
2nd-4th year students
(n=138)

MQOT program,
2nd year students (n=43)

OT undergraduate (n=22)

OT undergraduate,
1st year students (n=42)

MOT, MSLP program,
2nd year students &
DPT program,

3rd year students
(n=unspecified)

Learning design: Blended learning
Subject: human anatomy

Clinical skills: basic science knowledge
Context: on campus

Learning design: Blended learning
Subject: OT theory, FOR

Clinical skills: procedural knowledge
Context: on campus

Learning design: Blended learning
Subject

OT course: OT theories, principles
Teacher education course: reading in the
content areas

Clinical skills: procedural knowledge
Context: on campus

Learning design: Blended learning

Subject: exploring the adaptive equipment and
developing skills to use

Clinical skills: procedural knowledge

Context: on campus

Learning design: E- learning
Subject: psychosocial dysfunction
Clinical skills: procedural knowledge
Context: on campus

Learning design: E- learning
Subject: SCA-based CPT

Clinical skills: procedural knowledge
Context: on campus

Learning design: Blended learning
Subject: interprofessional team process skills
Clinical skills: procedural knowledge
Context: on campus

Learning design: MOOC

Subject: support products, ergonomics and
autonomy, personal autonomy in mental health,
psychopathology in mental health, activity
analysis, pain and hospitalization

Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on campus

Learning design: Flipped classroom
Subject: adult practice

Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on campus

Learning design: E- learning

Subject: mental health programming
Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on campus

Learning design: E- learning

Subject: OT fieldwork education

Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on fieldwork placement

Learning design: E- learning

Subject: interprofessional skills on early child-
hood practice and school-based practice
Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on clinical setting
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Table 1 (continued)
Author year Study design Participants Learning design, Subject, Context
Kim et al. 2022 [37] Mixed Mixed Occupational therapist Learning design: E- learning
(n=43) Subject: DLW framework
Clinical skills: procedural knowledge, profes-
sional reasoning
Context: on clinical setting
Barnard-Ashton et al. 2017 [38] Qualitative OT undergraduate (n=1000) & lecturers Learning design: Blended learning

(n=9)

Murphy et al. 2018 [39] Quasi-experimental Integrated BS/MOT

2nd year students (n=61)

SPED undergraduate students (n=13)

Gee et al. 2017 [40] Descriptive MOT program,

Tst year students (n=12)
Mitchell et al.2009 [41] Descriptive MQOT program,

Tst-year students (n=21)
Feldhacker et al. 2022 [42] Mixed OTD program,

2nd year students (n=116)
Banning et al. 2021 [43] Analytical OTD program,

graduate (n=168)
Lewis-Kipkulei et al. 2021 [44]  Qualitative OTD program &
Benaroya et al. 2021 [45] Descriptive OTA students

(n=20)
Provident et al. 2015 [46] Qualitative OTD program,

graduates (n=113)

Subject: PBL scenarios on OT undergraduate
program

Clinical skills: procedural knowledge, profes-
sional reasoning

Context: on campus

Learning design: Blended learning
Subject: case-based professional reasoning
Clinical skills: professional reasoning
Context: on campus

Learning design: E-learning course
Subject: sensory processing

Clinical skills: professional reasoning
Context: on campus

Learning design: E-learning course
Subject: case application of the OPPM
Clinical skills: professional reasoning
Context: on campus

Learning design: Hybrid learning
Subject: all OTD courses

Clinical skills: unspecified
Context: on campus

Learning design: Hybrid learning
Subject: all OTD courses

Clinical skills: unspecified
Context: on campus

Learning design: Flipped classroom
Subject: some courses

Clinical skills: unspecified

Context: on campus

Learning design: E- learning

Subject: 9 OTA courses (e.g. history of OT, men-
tal health and wellness, pediatrics)

Clinical skills: unspecified

Context: on campus

Learning design: E- learning
Subject: all OTD courses
Clinical skills: unspecified
Context: on campus

RCT randomized controlled trial, MOT Master of Occupational Therapy, OPPM occupational performance process model, OTD Occupational Therapy Doctorate, BS
bachelor’s degree, MOOC massive open online courses, OT occupational therapy, PT physical therapy, MSLP Master of Speech and Language Pathology, DPT Doctor
of Physical Therapy, FOR frames of reference, SCA supported conversation for adults with aphasia, CPT communication partner training, OTA Occupational Therapy

Assistant, SPED special education, PBL problem-based learning, DLW do-live-well

anatomy subjects; the blended group showed higher
learning outcomes than the F2F group, and students
reported that the software was helpful in understanding
the course concept. Grant [28] used game software for
the use and fitting of adaptive equipment during classes.
The participants showed high participation in game-
based learning and increased confidence in the practice of
adaptive equipment. Other studies using blended learn-
ing have integrated synchronous or asynchronous online

sessions with F2F sessions and addressed various course
subjects. Howard [26] addressed OT theory: the F2F
group showed significantly higher academic performance
than the blended group, and the blended group reported
that online sessions required a lot of busy work. However,
in the study by Simons et al. [27], students reported that
blended learning in OT theory was effective, efficient,
and satisfactory, as expected before the course. Murphy
et al. [39] addressed case-based professional reasoning;
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Identification of studies via databases

[ Identification of studies via other methods

Records removed before
screening:
Duplicate records removed
(n=2841)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records identified from
databases:
Databases (n = 4227)
MedlineComplete (n = 1357) >
Embase (n = 1263)
CINAHL (n =928)
Scopus (n = 679)

Identification

_ }

Records excluded
(n=1325)

Records screened

(n=1386)
:

Records identified from:
Websites (n = 45)
Citation searching (n = 21)

Reports sought for retrieval »| Reports not retrieved

Reports sought for retrieval Reports not retrieved

(n=45)

\d

| Reports excluded: (n = 17)
Not OT education (n =11)
Not use digital learning
technologies (n = 6)

e (n==61) (n=17) (n=66)
=
3
5
@
Reports assessed for eligibility R Reports excluded: (n = 26) Reports assessed for eligibility
(n=44) > Not OT education (n=12) (n=21)
Not use digital learning
technologies (n = 9)
Protocol study (n =3)
Published abstracts only
(n=2)
v
3
= Studies included in review "
o] (n=22) B
=l

Fig. 2 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart. OT: occupational therapy

the blended group showed a significant improvement in
overall reasoning in the pre-test and post-test, unlike the
F2F group. In the study by Barnard-Ashton et al. [38], the
subject was problem-based learning scenario lecturers,
and students reported that blended learning facilitated
active learning (improved communication and efficient
use of time and learning resources). Carbonaro et al.
[31] addressed interprofessional skills for undergraduate
health science students composed of several majors. The
blended and F2F groups showed similar improvements
in learning outcomes, and the blended group students
reported that the class had a positive impact on collabo-
ration as healthcare members (Tables 1, 2).

Hybrid learning

Hybrid learning was adopted in two studies. Feldhacker
et al. [42] provided all OTD courses for one semester in
two delivery types: hybrids and F2F. After completion of
the course, both the hybrid and F2F groups showed simi-
lar improvements in learning outcomes, and students
reported that tasks linked to real-life experiences facili-
tated active learning, regardless of course delivery type.
In the study by Banning [43], the two groups also showed
similar improvements in learning outcomes, and there
was no significant difference in the perception of certifi-
cation exams or job preparation (Tables 1, 2).

Flipped classroom

A flipped classroom design was used in two studies.
Henderson et al. [33] compared the flipped course group
with the subject of adult practice and the group involved
in the flipped course design; both groups showed equal
effects on learning outcomes and professional reason-
ing skills. Students participating in the study by Lewis-
Kipkulei et al. [44] mentioned that flipped learning has
a positive impact on peer interaction and collaboration,
and the benefits of having more personalized time for
learning (Tables 1, 2).

E-learning

Ten studies used e-learning courses. In three studies with
a F2F comparison group, there were no significant differ-
ences between the e-learning and F2F groups in course
satisfaction or academic performance. The course sub-
jects of these studies were psychosocial dysfunction [29],
the communication partner training (CPT) program for
adults with aphasia [30], and the DLW framework [37],
which were delivered by e-learning and F2F. Six studies
included course subjects without the F2F comparison
group. Gee et al. [40] addressed case-based professional
reasoning for sensory processing, and students trained in
the professional reasoning process showed high achieve-
ment in professional reasoning strategies and reported
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positive aspects in teaching methods, evaluation, and
content. In the e-learning course, five studies used OT
courses through the learning management system (LMS).
Benaroya et al. [45] and Provident et al. [46] provided
online courses using active learning strategies (e.g., dis-
cussion forums, reflective writing activities, and peer
review) through an LMS. Students reported that the use
of online platforms with integrated active learning strat-
egies increased interaction and sharing between learn-
ers and helped them learn. In particular, it was reported
that Provident et al’s [46] capstone project led to per-
sonal transformation at each unique worksite. Thomas
et al. [35] conducted online fieldwork training during
placement via the LMS. Students showed a high par-
ticipation rate (95%), commented on the advantages of
active learning integrated into e-learning, such as peer
learning, autonomy, and self-directed learning, and pro-
moted higher-order thinking. Myers et al. [36] provided
inter-professional skill training consisting of case study
assignments, blogging, multimedia content, and small
group activities via the LMS to students majoring in OT,
PT, and speech-language pathology (SLP). Students per-
ceived that this e-learning course improved their under-
standing and knowledge of different disciplines’ roles and
was useful for developing critical analysis and evaluation
skills from the viewpoint of problem-solving. Mitchell
et al. [41] also used an active learning strategy through
LMS and reported that online tasks had a positive effect
on reinforcing awareness and the use of professional rea-
soning skills. One study compared three online delivery
methods [34]. The study was conducted by rotating three
online methods: two-way interactive video and audio,
chat room groups, and independent case assignments.
There was no significant difference in students’ task
performance between the three methods, and students
reported that interaction between learners was an impor-
tant factor for effective distance learning (Tables 1, 2).

MOOC

Only one study provided MOOC [32], videos for brief
theoretical explanations, clinical cases, and discussion
forums for analysis, and professional reasoning was pro-
vided to various OT subjects (e.g., support products,
ergonomics, and autonomy). The MOOC group showed
a high participation rate in learning and a significant dif-
ference in cognitive and affective empathy scores before
and after the tests and showed higher academic perfor-
mance compared to the control group that provided only
the undergraduate program (Tables 1, 2).

Technologies used to promote active learning
To promote active learning in OT teaching and learning,
technologies are largely used for thinking and reflection,
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discussion, peer learning, and online gamification learn-
ing, either synchronously or asynchronously. In think-
ing and reflection, real-time question and answer during
online lectures and labs, multimedia content provision,
reflection writing, assignments and feedback, one-min-
ute paper, and student-generated video upload via educa-
tional platforms such as LMS were performed. Interactive
communication through a platform, discussion boards of
the LMS, applications such as flip grids and padlets, and
blogging were used. In peer learning, think-pair-share,
jigsaw technique activities, and game software were
used in real-time, and group activities using online plat-
forms such as Google Drive were conducted. In gamify-
ing online learning, pop quizzes and game software were
used (Fig. 3).

Discussion

This scoping review was conducted to examine digital
learning design in OT education, integrated key clinical
skills, outcomes, participant experiences, and technolo-
gies that promote active learning. The studies included
in this review were quantitative, qualitative, and mixed
studies to explore digital design in OT education, and
most of the studies were observational, qualitative, and
mixed studies of these two designs. Additional studies
are needed to identify the effectiveness of digital design
in OT education. Five major designs have been identified:
blended learning, hybrid learning, flipped classroom, and
distance learning (including e-learning and MOOC).

Key clinical skills integrated into digital learning

Professional reasoning is an essential feature of health-
care practice that focuses on assessing needs, plan-
ning interventions, and delivering and evaluating health
care [47]. Unlike professional reasoning in other fields
of health care that focuses on diagnosis or impairment,
professional reasoning in OT considers the client, the
environment, and the context of performance [39]. For
occupational therapists to set treatment goals and out-
comes that are appropriate for their clients, they must
consider the knowledge, beliefs, environment, and con-
text of their clients and their families [48]. Professional
reasoning is the core competency of professional occu-
pational therapists, which is paramount in the client’s
problem-solving process and is one of the competen-
cies that must be fostered in the university curriculum.
Clinical skills are an important feature of the healthcare
professional’s curriculum through specific curriculum
hours, a wide range of assessment techniques and pro-
cedures, and specially designed laboratories [49]. Clini-
cal skills included physical examination skills, practical
procedures, communication skills, and management.
Basic scientific knowledge, procedural knowledge, and
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professional reasoning components are the components
for acquiring clinical skills. That is, basic scientific knowl-
edge (declarative knowledge) and procedural knowledge
are the underlying knowledge for professional reasoning
[17]. Clinical skills in OT include trained basic scientific
knowledge to understand the pathophysiology of the cli-
ent’s impairment, procedural knowledge that serves as
a theoretical framework for understanding the client’s
problems and solutions, and planning OT intervention
strategies. In acquiring these two clinical skills, profes-
sional reasoning skills, which is a practical problem-solv-
ing process based on case scenarios and related clinical
situations, is achieved [50, 51].

Most studies in this review addressed specific subjects
and included procedural knowledge with the excep-
tion of studies that involved some or all semesters of OT
courses. The subjects included procedural knowledge
and/or professional reasoning components addressing
various OT major courses (e.g., FOR, adaptive equip-
ment, mental health) or interdisciplinary courses (e.g.,
interprofessional team skills), or case-based professional
reasoning training (e.g., sensory processing, OPPM). This
shows that professional reasoning, an important compe-
tency in OT education, and the procedural knowledge
underlying professional reasoning can be integrated
into digital learning. One study addressed basic scien-
tific knowledge about human anatomy, and 3D anatomy
software was integrated during F2F classes [25]. The

3D software can help understand anatomical relation-
ships beyond the textbook-based 2D format used in the
traditional OT curriculum. These results recognize that
advanced technology is a useful tool for enhancing basic
science knowledge and is becoming a major form of
teaching and learning.

Digital learning designs and outcomes

Blended learning

Blended learning involves F2F classes accompanied by
online activities and materials. The online materials used
were not intended to replace the F2F class session but
to supplement the content discussed in the classroom
[19]. The blended courses in this review showed simi-
lar or greater improvement in learning outcomes com-
pared to the F2F group [25, 26, 31, 39]. This is in line
with the blended learning designs having a more effec-
tive or equivalent effect than the F2F class on the learn-
ing outcome in PT education, as reported by @degaard
et al. [13]. In addition, students in the blended learn-
ing design studies reported subjective opinions such
as improvement of communication between students,
appropriate course design and online learning environ-
ment to achieve learning outcomes and improvements
in autonomy and active participation [26-28, 31, 38].
This is consistent with the results of previous studies that
framed learning goals; the use of technology to support
the achievement of those goals in education improves
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student engagement, student-student communication,
student-instructor communication, and promotes critical
discussion [52, 53]. Two studies reported the usefulness
of a software tool (3D anatomy and game application for
adaptive equipment) used during the F2F class [25, 28].
Game-based learning is becoming an educational tech-
nique for reproducing some or all of the clinical expe-
riences in healthcare professional education [54]. In
addition, the use of technology such as 3D anatomy has
the advantage of increasing students’ motivation to learn
and shortening their learning time [55]. Although there
is still not enough clear evidence that software is a supe-
rior learning tool in OT learning and teaching, it can be a
promising tool to enhance clinical skills in OT education.

Flipped classroom model

Two studies adopted the flipped learning model and
reported a positive impact on learning outcomes in OT
education [33, 44]. ¥degaard et al. [13] reported a posi-
tive effect of flipped learning on learning outcomes in PT
education through a meta-analysis, but Evans et al. [56].
reported that the effect was not clear in healthcare higher
education. In OT education, sufficient studies are needed
to verify the effectiveness of flipped learning design. The
pre-class learning activities of the flipped learning model
motivate students, promote participation in learning,
and improve the self-regulation, flexibility, and transpar-
ency of the learning process. In-class activities help with
higher-order thinking by providing opportunities to add
new content to existing knowledge to solve problems
[57]. These features of flipped design were reflected in
the positive experiences of students reported in flipped
design studies in this review. They reported positive
experiences, such as peer interaction and cooperation,
improved participation in learning, and increased indi-
vidual learning time through the flipped learning design.

Hybrid learning

Two of the studies adopted a hybrid learning design.
The hybrid and F2F groups showed similar effects on
academic outcomes [42], preparation for certification
exams, learned skills, and sense of belonging [43]. It was
also reported that the number of hybrid course gradu-
ates for the state OT association was significantly higher
than that for F2F [43]. This means that hybrid learning
is a learning method with the potential to reach a wider
audience by allowing access to education anywhere as
well as equality of learning outcomes. In a review by Raes
et al. [58], participants reported that hybrid learning is
flexible in students’ course attendance in higher educa-
tion, and creates richer learning experiences through
collaboration and connections between F2F and distant
students, thus facilitating students’ exposure to broader
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perspectives and ideas. This is consistent with the results
of hybrid learning included in this review. However, there
are challenges in the design and implementation of edu-
cational strategies and technical systems that are suitable
for hybrid learning [58]. In addition, there is insufficient
research to discuss the effectiveness of hybrid learning
and students’ experiences in OT education. In future
OT education, more research is needed on various edu-
cational scenarios for hybrid learning and their effect on
learning outcomes.

Distance learning; E-learning, MOOC

Distance learning is the most important phenomenon in
higher education today [59], providing learners with flex-
ibility, mobility, and choice for learning [60]. E-learning
was the most common distance learning method iden-
tified in this review (#=10), and one study adopted the
MOOC [32].

Distance learning has become an increasingly impor-
tant mode of learning and teaching in conventional uni-
versities, continuing education, and corporate training
[61]. The features of distance learning, including these
various learners, are discussed in this review. Distance
learning studies included a variety of learners, includ-
ing fieldwork education and continuing education for
clinicians, as well as campus classes for OT students.
Compared with traditional learning, distance learning
in professional healthcare education has reported simi-
lar or small positive effects on professional knowledge,
attitudes, skills, and satisfaction [62, 63]. The results
of distance learning in this review are also consist-
ent with those of previous studies. Compared with F2F,
the distance learning course showed similar or greater
improvement in academic performance [29, 30, 32, 37].
The pivotal role of e-learning is interaction and practice
exercises, repetition, and feedback, which are related to
improving learning outcomes [64]. This is consistent
with the perceptions of students’ experiences. The roles
of e-learning were implemented with various web-based
tools, including the virtual classroom platform, LMS, and
experiences such as interaction and learning autonomy
and promotion of higher-order thinking. However, some
students commented on the pedagogical and technical
challenges of e-learning. They reported that they pre-
ferred the combination of e-learning and F2F [29] and
that e-learning has limitations in interaction between
learners [37], unlike F2F. Technology is a physical tool,
not a theoretical thinking tool or concept. However, it
changes the way we think about tasks and how we per-
form them [65]. Therefore, in e-learning, it is necessary
to plan an appropriate learning design for the teaching
and learning platform in consideration of the character-
istics of the subject (e.g., theory class/practical class). In
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addition, setting up an appropriate online environment
for active learning, such as interactions between learners,
and equipping instructors and learners with competence
in using the technology will be important aspects.

Digital learning promotes active learning

Active learning strategies are applied to online sessions
for various reasons. The purpose of active learning is to
engage learners in higher-order thinking (e.g., analysis,
synthesis, and evaluation) that enables them to assimi-
late, apply, and sustain learning [66]. It also accommo-
dates learners’ diverse learning styles, promotes learner
achievement, strengthens motivation, and enables them
to learn more [66]. Most of the studies in this review
applied various active learning strategies, either syn-
chronously or asynchronously, such as thinking and
reflection, discussion, peer learning-group activity, and
gamifying online learning through various contents
delivered electronically. An online session involves the
continuum of content delivered electronically, from sin-
gle assignments [67], and the use of computer-based
learning management systems to fully web-based courses
[68]. In particular, nine studies in this review used man-
agement system platforms such as Blackboard, WebCT
(web courset Tools), and Moodle [26, 27, 31, 34—36, 41,
45, 46], most of which have been applied in e-learning
course design. The core functions of the system are stu-
dent management and tracking, material presentation,
communication, scheduling, and learner testing. These
systems focus on collaboration between learners and
instructor feedback through discussion forums and stu-
dent e-projects. It is therefore well-suited for engaging
learners in active learning strategies, which are active
processes that allow instructors and learners to become
knowledge-building partners [69]. Online sessions of
blended, flipped, and hybrid learning also played a lead-
ing role in integrating active learning with effective
learning activities, such as discussions, project-based
or problem-based assignments, or laboratory exercises.
Students who participated in these courses reported that
active learning strategies could provide immediate and
frequent feedback from instructors during active learn-
ing activities and facilitate collaboration and interaction
with other students. In addition, students reported that
it helped them to have a broader understanding of the
learning content and build their own learning style. This
implies that, in OT education, an online format can be an
effective means of acquiring knowledge and skills by inte-
grating active learning strategies. In addition, it is neces-
sary to plan a learning design that considers the effective
active learning strategies that can be incorporated into
the online format.
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Limitations

Due to the nature of the scoping review, which aims to
provide an overview or map of the evidence, this study
did not evaluate the risk of bias, so it was not possible to
clarify the reporting, methodological quality, and inter-
vention effectiveness of the included studies. Some stud-
ies showed a lack of detail in interventions, while others
reported non-validated outcome measures such as self-
reports and underreported statistical methods. It is dif-
ficult to evaluate the effectiveness of different designs in
digital learning because of the limited number of studies
in each digital learning design, and many of the stud-
ies included in this review involved qualitative analyses
of students’ perceptions of learning experiences. How-
ever, we found positive responses to the design of digital
learning that included improved academic performance,
professional reasoning, learning participation and sat-
isfaction, active learning, self-confidence, and overall
efficiency of learning. Although the formation of the
research question and search process was systematically
conducted for a high level of scientific quality, the search
strategy and exclusion criteria may have resulted in the
omission of related studies. In addition, although vari-
ous types of digital learning designs were identified and
analyzed in this review, the definitions used may not be
complete, and thus, there may be limitations in compar-
ing designs and synthesizing the results. Finally, although
this analysis of this clinical skill type may be framed as
outside this scoping review, this is not the main purpose
or intent of this study. In the future, it will be necessary
to demonstrate outcomes, including the effectiveness
of digital learning, using more robust study designs and
experimental studies. With the rapid evolution of the use
of technology in learning and the expanding associated
literature, it is imperative that the definition and division
of digital learning are clarified.

Conclusions

This review identified the digital learning designs applied
in OT teaching and learning. The digital learning designs
identified in this review were flipped learning, blended
learning, hybrid learning, and distance learning, includ-
ing e-learning and MOOC. Among the components of
clinical skills, professional reasoning is the core compe-
tency of professional occupational therapists, and pro-
cedural knowledge is the main knowledge to acquire.
This review has shown that these components of clinical
skills can be integrated into digital learning in OT edu-
cation. Digital learning designs applied to OT education
have many benefits. This includes improving the learning
outcomes of knowledge and skill acquisition, enhancing
learning participation and reflection, and collaboration
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between learners. In addition, various technologies used
in digital learning facilitate active learning by provid-
ing learning strategies, such as thinking and reflection,
discussion, peer learning-group activity, and gamifying
online learning, either synchronously or asynchronously.
Although digital learning designs have had a positive
impact on OT education, the results are limited to the
OT population included in this review. Therefore, it is
necessary to confirm the results of future studies with
larger experimental designs. In addition, some studies
have reported minimal barriers to digital learning. This
review suggests a need for digital learning design plans
that consider learning subjects and appropriate technolo-
gies for effective learning.
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