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ABSTRACT

This systematic scoping review analysed the current status of blended learning (BL) in health
professions education (HPE). The benefits and feasibility of implementing BL in HPE were
documented. Literature screening identified the essentials of implementing BL in HPE. This study
implemented the recommended frameworks for conducting scoping reviews. A search strategy was
established using keywords associated with the defined participants: health professions education
students, blended learning, and entry-level graduate programmes. The search was conducted in the
Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Emcare, Embase, PsycINFO,
Scopus, Education Research Information Center (ERIC), and ScienceDirect. The titles, abstracts, and
full texts were screened by two independent reviewers using Covidence software. Data were extracted
from the included records using a predetermined data extraction form by two independent reviewers.
The extracted data were evaluated and summarised in tabular and diagrammatic formats. A total of 164
full texts were screened, of which 59 studies met the inclusion criteria and were included in the report
synthesis. Most of the studies were conducted in developed countries. The majority of the included
studies were conducted in medical and nursing courses. Most studies used a quasi-experimental or
non-randomised experimental design, with only four randomised controlled studies. The included
studies used various theoretical frameworks. There were only two mixed-methods studies. Various
tools were used to assess the impact of BL. Low levels of student satisfaction, increased learning load,
lack of faculty members’ readiness and high costs were the challenges documented. Advantages,
challenges, feasibility and methods of implementing BL were identified. Research gaps pertaining to
BL in HPE were documented. Implementing BL in HPE may be feasible if designed and implemented
according to multimodal theory.
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INTRODUCTION

Blended learning (BL) is a teaching method that combines online learning with traditional
face-to-face instruction (1). By integrating the benefits of both approaches, a more effective
educational experience can be created (2). This combination of online and in-person
teaching is referred to as BL. Garrison and Kanuka (1) defined BL as the strategic integration
of classroom-based learning with online learning experiences.

Health professions education (HPE) institutions, like other educational institutions, are
incorporating information and communication technology (ICT) into their curriculum
delivery (1-3). The use of ICT has become standard practice in HPE institutions, as
today’s students prefer technology-based learning (4-6). The COVID-19 pandemic further
highlighted the importance of digital tools in education, as evidenced by published literature
and personal experiences (4-6). During the pandemic, health professions educators learned
to leverage ICT in imparting knowledge and skills (7). Even prior to the pandemic, educators
in the health professions utilised various digital tools to engage learners and promote active
learning (7,8).

As learners prefer digital teaching methods, educators may need to be trained to adapt
teaching-learning (TL) methods accordingly. Providing a meaningful learning experience
is always a challenge for educators, which can be overcome by understanding learners’
characteristics and the need for learning, and then applying established learning theories
in designing and delivering curriculum (7-9). Generation Z (Gen Z) learners, born between
1995 and 2012, are digital natives who prefer learning through digital technologies. The
learning preferences of Gen Z differ significantly from those of other generations (8-10).
The current generation of learners prefers active, collaborative learning methods over
traditional didactic lectures (9-11). It has become necessary for HPE educators to adopt
innovative learning techniques, and the successful implementation of such technology
requires understanding and testing educational theories.

Various innovative methods using ICT have been tested in HPE, yielding mixed results. The
authors used various digital tools, including social media, to create meaningful learning
experiences (10, 11). E-learning, flipped classes and BL are the most common methods
that have received attention in HPE (1). Concerns have been raised about the use of purely
online learning in HPE (12). Graduates of HPE programmes are expected to demonstrate the
competencies required for their domain. Competency is a combination of knowledge, skills
and attitudes. The development of competencies requires supervised hands-on experience
in a clinical environment. Considering the nature of HPE, online learning as an individual
component may not be feasible or acceptable (12).

The integration of online learning with traditional face-to-face sessions might improve
learning experiences and student engagement (2). To be considered BL, there must be a
predefined plan that includes online learning, with activities and face-to-face encounters
designed to facilitate higher-order learning (11). This study aimed to analyse the use of BL in
HPE and identify research gaps. The main research questions were:

What is the current status of BL in HPE, according to the literature?
What are the advantages of BL in HPE?
How practical is the implementation of BL in HPE?

S SO =

What strategies have HPE institutions used to implement and assess BL in this
context?

e. Arethere any gaps in the current literature that need to be addressed?
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METHODS

Design

This study used a scoping review to analyse the research gaps and understand BL. Scoping
reviews are often used to synthesise research evidence and map the existing evidence base
in a focused area, including its nature, structure, and size. In contrast to systematic reviews,
scoping reviews focus on broader questions and include all studies. They provide the
researcher with broader, in-depth perspectives on the selected topic (15). Scoping reviews
can be used to identify and analyse relevant literature and to map the essential concepts
of the area of focus (16). Scoping reviews use transparent, rigorous methods to identify all
potential literature sources, including secondary literature (17). This method is widely used
in the literature, primarily if the topics of interest are extensive and complex. The results of
a scoping review can serve as a foundation for further planning and execution of research in
the area of focus (18).

This review followed the Joanna Briggs Institute (JBI) methodology for scoping reviews
(19). Reporting was guided by the Preferred Reporting Items for Scoping Review (PRISMA-
ScR) guidelines and checklist. A protocol for the scoping review was prepared following the
guidelines.

Population

The population in this scoping review included HPE students and faculty members. HPE
included medical, nursing, pharmacy and allied health sciences.

Concept

For the purpose of this review, BL in HPE refers to the integration of online and face-to-
face teaching sessions. This review did not consider studies that included e-learning, online
learning or flipped classrooms.

Context

As the aim of the study was to explore the use of BL in entry-level HPE programmes, we
considered only bachelor’s degree programmes. This review excluded postgraduate and
other programmes that used BL. The search terms used and inclusion and exclusion criteria
are summarised in Tables 1 and 2, respectively.

Table 1: Search terms used

Search terms (“Undergraduate” OR “entry-level”)
used AND
(“health professionals’ education” OR “allied health” OR “medical” OR “dental”
OR “nursing” OR “physiotherapy” OR “optometry” OR “occupational therapy” OR
“speech-language pathology”)
AND
(“blended learning” OR “hybrid learning” OR “education* OR instruct* OR model* OR
theory*)

https:/eduimed.usm.my



Education in Medicine Journal 2026; 18(3): 1-17

Table 2: Inclusion and exclusion criteria

Criteria

Inclusion

Exclusion

Participants

Students and faculty members of
HPE

Studies included other than HPE
stakeholders

Concept BL integration of online and face- Studies used e-learning, online
to-face sessions learning, flipped classrooms
Context Entry-level graduate programmes Other than entry-level graduate
of HPE programmes, such as continuing
professional development
programmes, courses are offered
outside the prescribed curriculum
Language Studies published in English Other languages
Studies All types of primary studies have
been published in peer-reviewed
scientific journals
Search Strategy

We used health professionals’ education or allied health or medical or nursing or
physiotherapy or optometry or occupational therapy or speech language pathology as
search teams for the population. The search strategy was developed to answer the questions
using the keywords as shown in Table 1. The following databases were searched: Cochrane
Central Register of Controlled Trials (CENTRAL), MEDLINE through Ovid, Emcare, Embase,
PsycINFO, Scopus, Education Research Information Center (ERIC) and ScienceDirect. The
first search was undertaken on 13th November 2018 and updated on 14th October 2020. A
detailed search strategy for the Ovid-Medline platform is provided as Appendix 1. The
results were uploaded to the Covidence systematic review software. Cross-references from
the included studies were verified. The search was updated on 3rd September 2025, based on
the peer reviewer’s suggestions.

Study Selection

Title and abstract screening followed by full-text screening was performed independently by
two reviewers (NS and SR). The third reviewer (PG) resolved any conflicts, as required.

Data Extraction

A data extraction form was created in Covidence. One reviewer (NS) extracted the data using
a predetermined template. Study ID, author details, the aim of the study, the methodology
adopted, theoretical frameworks, outcome measures used and key findings were extracted
from the included studies. The extracted data were later confirmed by an independent
reviewer for accuracy (PG).

Data Synthesis

One author (NS) analysed and summarised data using graphs and tables. Two reviewers
(SM and SR) confirmed the findings and verified them against the raw data. Systematic and
scoping reviews were not included in the analysis, as the objective was to focus on primary
research. However, the findings of secondary evidence were summarised and reported in
the section on the impact of BL in HPE.
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RESULTS

Search Outcome

PRISMA-ScR was used to report the search (20). The PRISMA-ScR chart (Figure 1) provides
the details. Two independent reviewers, NS and SR, screened the title and abstract for
inclusion using predetermined criteria. The entire process was completed using the
Covidence systematic review software. The search retrieved 544 studies across the databases,
and Covidence software removed 274 duplicates. Of the total, 113 full texts were screened,
and 36 studies were included in the final analysis. The second phase of the search retrieved
666 studies, of which 51 were screened for full text. An additional 23 studies were included,
bringing the total to 59 for the synthesis. Figures 2 and 3 show the distribution of included
studies by country and health profession, respectively. Studies that used only online
components to provide learning support, such as uploading videos, reading materials,
quizzes, and discussions, were considered irrelevant.

References from databases/registers (n =1,211)

Medline: 495

Embase: 666
= Cochrane: 36
£ Emcare: 14
S
E
B References removed (n = 274)

P> Duplicates identified manually (n = 1)
Duplicates identified by Covidence (n =273)
v
Studies screened (n = 936) P Studies excluded (n=772)

v

Studies sought for retrieval (n = 164)

s

Studies assessed for eligibility (n = 164) | Studies excluded with reason (n = 105)

o0
=

o=
=
-5
e
=
9

wn

v

Included

Studies included in review (n = 59)

Figure 1: The PRISMA-ScR flow diagram provides details according to the stages of the
scoping review.
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Country wise Distribution of Included Studies

Australia 10
Brazil
Canada
China
Finland
Germany
India
Ireland
Japan
Norway
Pakistan
Serbia
Singapore
Switzerland

Taiwan

United Kingdom

e N S S e S S

United States
Figure 2: Distribution of included studies country-wise.
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Figure 3: Distribution of included studies as per health profession.

DISCUSSION

Status of BL in HPE

Most studies on BL were conducted in developed countries, with only two from India
(21,22). Figure 2 illustrates the distribution of studies by country. The majority of the
included studies involved medical students (10) and nursing students (9). The increase in
the number of studies during the updated search may be attributed to the impact of the
COVID-19 pandemic (23-26). There were fewer studies in allied health sciences than in
medicine and nursing.
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Research Designs Adopted in the Included Studies

Most studies utilised a quasi-experimental or non-randomised experimental design, with
10 randomised controlled trials (25-34) and seven mixed-methods studies (35-41). Figure 4
summarises the research designs used in the included studies. A limited number of studies
investigated the combined impact of BL and stakeholder satisfaction, and the quality of
these studies varies. It is crucial to conduct rigorous studies, especially those employing
mixed methods, to evaluate the effectiveness of BL. Therefore, it is justified to develop,
implement and evaluate the effectiveness of a fully blended course across health profession
programmes.

Cross sectional Cogort

Post test only
1

Mixed methods
7

Quasi experimental
22

Qualitative
8

RCT
10

Figure 4: Research designs used in the included studies.

Theoretical Frameworks Adopted in the Published Literature on BL

Twelve of the included studies adopted a theoretical framework. Bandura’s social
cognitive theory (23,42) and Knowles’ andragogic principles were used as the theoretical
framework for implementing BL (43-45). Most of the included studies adopted minimalism,
behaviourism, and constructivism (28,41,46-50). Some studies adopted blended pedagogies
(24,26,51). Educational theories can improve the efficacy of technology in medical
education. Providing a clear explanation of the educational theories that guide the design
can help in understanding why certain technological interventions are more successful than
others. Incorporating theory-driven educational interventions into technology for teaching
and learning is a crucial step in advancing its use in medical education (52). Based on the
analysis, it is recommended that the adoption of multimodal theory be considered when
implementing BL in HPE.

Feasibility of Implementing BL
Studies from various countries have shown that implementing BL, ranging from a single
module to a full programme, is feasible. While many studies focused on testing effectiveness

and stakeholder satisfaction rather than directly assessing feasibility, the application of
multimodal theories and principles enabled the planning and implementation of BL. By

https://eduimed.usm.my
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examining the challenges identified in these studies, the implementation of BL can be
facilitated. Research across countries has demonstrated the successful implementation of
BL in HPE (21-23,48,53,54).

Challenges for Implementing BL in HPE

The challenges of implementing BL in HPE are similar to those identified in the literature
review. Figure 5 illustrates the challenges to implementing BL. The identified challenges
can be categorised from the perspectives of learners, educators, technology and institutions.
Some studies have reported low student satisfaction levels, possibly due to a lack of prior
exposure to BL (23,45,47). It is recommended that BL courses focus more on active learning
techniques to enhance learner engagement. Challenges such as increased learning load
and cognitive overload have been documented (27,35). Having too many learning activities
and assignments could detract from the learning experience (25,35,47). Faculty members’
reluctance to transition from traditional teaching methods to newer approaches and to
adapt to technology has been noted as a challenge (48,55). A lack of training for faculty
members in implementing BL was identified as a barrier (55,56). The initial cost of setting up
the BL environment was also recognised as a challenge. Creating online content that aligns
with adult learning principles can be challenging in HPE, as it requires a focus on technical
aspects (45).

I e’ Challenges to Implement BL

¢ Technological skills
* Acceptance

Technology

Availability and access
to LMS, Internet and
digital tools

Learner

Technology

Teacher
+ Willingness to Institute
change and adopt
e Training in BL

Institute
¢ Creating
infrastructure
* Acceptance

Teacher

Figure 5: Challenges to implementing BL.

Strategies for Implementing BL

Analysing the included studies provided a direction for designing a BL course suitable for
HPE. The planning of BL has five steps, as shown in Figure 6 (51,57).

D ::os:/ovimedusm.my



REVIEW ARTICLE | Implementing Blended Learning

Planning Blended Learning in HPE

Defining learning outcomes

e Aligned with curriculum and competency level
e Appropriate level for learners

Determining learning activities
* Interactive and engaging online activities
® Active learning techniques using
appropriate digital tools for F2F session
Seamless integration of online and F2F activities

e Continuity between online and F2F sessions
e F2F ion for more collaborative activities

02

Assessment of learning
* Formative assessment
e Immediate constructive feedback

Appropriate use of technology
D e Digital tools to engage learners

during F2F session

05

Figure 6: Planning of BL in HPE.

Defining learning outcomes aligned with the curriculum and learners’ level is the first step
in designing a BL. module. The second step involves designing interactive learning activities
and selecting digital tools to enhance learner engagement in both online and face-to-face
sessions. The seamless integration of online and face-to-face learning is the crucial third
step in BL. Finally, implementing appropriate assessments to provide immediate feedback
is essential.

Learners who completed the BL course expressed that BL could not replace face-to-face
training (58). As described, BL is more than just replacing face-to-face sessions with online
sessions, as it requires proper planning and implementation. Content creation for online
learning needs the most attention, as it serves as the basis for in-depth learning. Learners
can understand the basics through self-directed online learning, whereas they require
facilitation for higher-order thinking (33). Formative assessment with immediate feedback
should be a component of BL, as preferred by learners (58).

The keys to implementing BL include understanding learners’ and faculty members’
readiness to adopt BL, creating blended courses that adhere to the principles, preparing
engaging online content, integrating online and face-to-face learning, implementing
formative assessment, providing feedback, planning the learning load, and creating the
necessary infrastructure.

Outcome Measures Used in the BL Literature

Most studies used survey questionnaires to assess learner satisfaction. The Likert scale was
the most common type used across studies. Some studies used specific tools to measure
competencies based on learning outcomes, such as the ACE tool to assess Evidence-Based
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Practice (EBP) competencies (34), the Comprehensive Osteopathic Medical Achievement
Test (59), and the Communication Skills Attitude Scale (CSAS) (57). The knowledge acquired
following the BL course was assessed using Multiple-Choice Questions (MCQs) and short
essay questions. Two studies analysed students’ reflections as the outcome (22,60). Focus
group discussions (FGDs) and in-depth interviews were also used to identify the learners’
perceptions (61). Videos viewed and discussion board hits were also used to assess learners’
engagement with online content (62). It was understood that the outcomes had to include
identifying a change in knowledge and skills; therefore, learning outcomes influenced the
type of outcome. Methods such as FGD and in-depth interviews are useful for understanding
learners’ satisfaction and perception (63).

Key Findings

Designing and delivering BL must be based on a combination of educational theories.
However, only a limited number of studies have incorporated educational theories into
their BL designs. Well-designed blended courses have been shown to enhance student
satisfaction. It is crucial to consider the learning workload when developing blended
courses. The impact of BL on learning outcomes is comparable to that of traditional teaching
methods, but its superiority over other methods remains under investigation. The feasibility
of implementing BL in developing countries is supported by a few studies conducted in these
regions. Most studies have focused on single modules rather than full courses integrated
into the curriculum. There is a need for mixed-methods studies with appropriate outcome
measures to further explore the effectiveness of BL.

Research Gaps Identified

Learners’ readiness to adopt BL has not been extensively studied in low- and middle-income
countries (LMICs). The infrastructure and educational environment in LMICs may impact
the adoption of BL. Understanding students’ readiness to embrace new teaching methods
is crucial for the successful implementation of innovative approaches. Research on learner
readiness for BL in LMICs is lacking, highlighting the need to assess this readiness across
various health professions.

Existing studies on BL often focus on individual modules rather than full courses. Therefore,
conducting studies that implement entire courses in a blended format and evaluating their
impact on student satisfaction is essential. In addition, comparing the effectiveness of BL
across student cohorts in achieving learning outcomes can provide valuable insights into its
efficacy as a teaching method. Studies on BL often emphasise learning outcomes achieved
through MCQs; however, it is important to clarify how these assessments align with intended
learning outcomes. Furthermore, using standardised tools to evaluate competencies
acquired through BL is essential for a comprehensive assessment of its effectiveness.

Alimited number of studies have combined assessments of BL effectiveness with stakeholder
satisfaction. Conducting rigorous research, particularly using mixed methods approaches,
can provide a more comprehensive understanding of the impact of BL on learning outcomes
and stakeholder satisfaction. Developing, implementing, and evaluating a full-blown
blended course in a developing country is a justified endeavour that can yield valuable
insights into the field of education.

https://eduimed.usm.my
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Limitations of This Review

Regardless of the rigorous methods adopted, the search did not include grey literature. The
search terms focused only on BL at graduate-level HPEs. Despite using truncations and
Boolean logic to capture as many studies as possible, other search terms would have yielded
different results. This review did not appraise the quality of the studies, as this was a scoping
review.

Recommendations

This scoping review suggests that learners’ and teachers’ readiness to adopt BL should
be evaluated prior to implementation. The success of BL depends on the preparation of
engaging online content, which requires attention. Seamless integration of online and
face-to-face sessions is one of BL’ hallmarks and requires thoughtful planning. Appropriate
outcome measures should be used to assess the effectiveness of BL in HPE in future studies.

CONCLUSION

This literature review highlighted the potential benefits of BL in HPE. While various studies
have demonstrated the advantages of BL in HPE, there remain research gaps that must
be addressed. This scoping review suggests that implementing BL in HPE is feasible, but
it requires careful planning, training and the development of the necessary infrastructure.
The lack of rigorous studies underscores the need for well-designed mixed-methods studies
to further explore the effectiveness of BL in HPE. A protocol prepared for this scoping review
was registered with an Open Science Framework (https://doi.org/10.17605/OSF.I0/2CVPA).
The date of registration was 25th September 2021.
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APPENDIX 1
Detailed Search Strategy on Ovid-Medline

1 Undergraduate.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s}
2 Entry level. mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
3 Health professionals education.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fX, dq, nm, kf, ox, px, rx, an, ui, s
4 Medical. mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
5 Nursing.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, X, an, ui, sy
6 Physiotherapy.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
7 Dental mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
8 Allied Health sciences.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s
9 Physician assistant.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s}
10 Optometry.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
11  Speech language pathology.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s
12 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8§ or 9 or 10 o1
13 education.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf ox, px, rx, an, ui, sy
14 1 and 2 and 3 and

15 1 or

16 health professionals.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s
17 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or
18 15 and

19 blended learmning.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy,
20 hybrid learmming.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, sy
21 flipped class.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, ox, px, rx, an, ui, s}

22 19 or
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