Taylor & Francis
Taylor & Francis Group

Medical Teacher

ISSN: 0142-159X (Print) 1466-187X (Online) Journal homepage: https://www.tandfonline.com/loi/imte20

The role of blended learning in the clinical
education of healthcare students: A systematic
review

Michael Rowe, Jose Frantz & Vivienne Bozalek

To cite this article: Michael Rowe, Jose Frantz & Vivienne Bozalek (2012) The role of blended
learning in the clinical education of healthcare students: A systematic review, Medical Teacher,
34:4, e216-e221, DOI: 10.3109/0142159X.2012.642831

To link to this article: https://doi.org/10.3109/0142159X.2012.642831

ﬁ Published online: 28 Mar 2012.

N
[:J/ Submit your article to this journal &

||I| Article views: 11209

A
h View related articles &'

@ Citing articles: 59 View citing articles (&

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=imte20


https://www.tandfonline.com/action/journalInformation?journalCode=imte20
https://www.tandfonline.com/loi/imte20
https://www.tandfonline.com/action/showCitFormats?doi=10.3109/0142159X.2012.642831
https://doi.org/10.3109/0142159X.2012.642831
https://www.tandfonline.com/action/authorSubmission?journalCode=imte20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=imte20&show=instructions
https://www.tandfonline.com/doi/mlt/10.3109/0142159X.2012.642831
https://www.tandfonline.com/doi/mlt/10.3109/0142159X.2012.642831
https://www.tandfonline.com/doi/citedby/10.3109/0142159X.2012.642831#tabModule
https://www.tandfonline.com/doi/citedby/10.3109/0142159X.2012.642831#tabModule

MEDICAL

2012; 34: 216-6221 :
TEACHER

WEB PAPER

The role of blended learning in the clinical
education of healthcare students: A systematic
review
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Abstract

Background: Developing practice knowledge in healthcare is a complex process that is difficult to teach. Clinical education
exposes students to authentic learning situations, but students also need epistemological access to tacit knowledge and clinical
reasoning skills in order to interpret clinical problems. Blended learning offers opportunities for the complexity of learning by
integrating face-to-face and online interaction. However, little is known about its use in clinical education.

Aim: To determine the impact of blended learning in the clinical education of healthcare students.

Methods: Atticles published between 2000 and 2010 were retrieved from online and print sources, and included multiple search
methodologies. Search terms were derived following a preliminary review of relevant literature.

Results: A total of 71 articles were retrieved and 57 were removed after two rounds of analysis. Further methodological appraisals
excluded another seven, leaving seven for the review. All studies reviewed evaluated the use of a blended learning intervention
in a clinical context, although each intervention was different. Three studies included a control group, and two were qualitative
in nature. Blended learning was shown to help bridge the gap between theory and practice and to improve a range of selected
clinical competencies among students.

Conclusion: Few high-quality studies were found to evaluate the role of blended learning in clinical education, and those that
were found provide only rudimentary evidence that integrating technology-enhanced teaching with traditional approaches have
potential to improve clinical competencies among health students. Further well-designed research into the use of blended learning
in clinical education is therefore needed before we rush to adopt it.

Introduction Practice points

Clinical education is an important component of any e Clinical education is complex and requires a multi-

faceted approach to address the many needs of students.
settings creating an environment for clinical practice that e Blended learning may have some potential to enhance
cannot be replicated in a classroom (Baldry-Currens & Bithel

healthcare curriculum, with exposure to patients in clinical

the development of a range of clinical competencies
2000). However, clinical practice is also challenging as the among healthcare students.
healthcare practitioner must review and re-prioritise poorly e There is a need for well-designed, well-described

studies into the use of blended learning in clinical

education, especially in developing countries.

defined clinical problems in an enterprise of active interpre-
tation during the management of the patient. In addition, this

tacit understanding of practice knowledge is often contextua-

lised within the language and norms of the profession and
can therefore be obscured to the undergraduate student

(Higgs et al. 2004). Another challenge in the domain of clinical
education is the difficulty in providing student support that
facilitates the development of clinical reasoning skills
(Tan et al. 2010). It has been suggested that clinical practice
can be developed through sharing knowledge and experi-
ences within a collegial environment. This enables external
knowledge to be internalised, develops problem-solving
strategies and promotes critical reflective thinking by chal-
lenging unshared biases and presuppositions (Jaques 1991;
Mason 1998; Hanko 1999, cited in Welch & Dawson 2000,
p. 23D.

Today’s healthcare graduates must not only possess
the technical skills necessary to practice but -must also be
proficient in other competencies that impact on their profes-
sional practice. This includes an awareness of their own
attitudes, values and responses to health and illness.
In addition, they must also be able to educate others
effectively, critically evaluate their own professional practice
and have good communication skills. Other competencies
include clinical reasoning and an ability to articulate the ratio-
nale behind patient management (Higgs et al. 1991). If the
development of these competencies is to be effective, clinical
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education needs to facilitate ongoing reflective practice which
could be used by students who become health professionals
for their ongoing lifelong learning. In addition, educators
should seek to establish ‘mutually beneficial’ relationships
with students, and place a greater emphasis on the relationship
between theory and practice (Strohschein et al. 2002).

Although the importance of clinical education is widely
acknowledged as being important, there is a lack of evidence
for evaluating its process, as well as about the effects of new
models or approaches. Many models of clinical education
currently exist, including mentoring, collaborative, shared
responsibility, combined collaborative and peer tutoring.’
Currently, no model of clinical education is superior to any
other and studies that did recommend one approach to
another were not methodologically strong (Lekkas et al. 2007).
In order to better understand the process and outcomes
of clinical education, there is a need for research that
evaluates the relationships between educators and students,
the variability of the process and the role of reflection within
the clinical setting (Strohschein et al. 2002). Any approach
to teaching clinical practice must therefore take into account
its complex and varied needs. A blended approach to clinical
education may have the affordances to address some of this
complexity and variation.

Blended learning refers to the systematic integration of
online and face-to-face engagement to support and enhance
meaningful interaction between students, teachers and
resources (Garrison & Kanuka 2004). Using principles of
adult education, blended learning allows for greater flexibility
and responsiveness in the teaching and learning process
(Lewin et al. 2009). In addition, the integration of online
instruction has been shown to overcome the limitations of time
and space, support instructional methods that are hard
to achieve using textbooks and reach a larger number of
students without increasing resource requirements (Gray &
Tobin 2010). The integration of technology into pedagogy has
the potential to facilitate flexible, learner-centred teaching,
encourage interaction among students and staff and enable
them to collaborate and communicate asynchronously
(Ellaway & Masters 2008).

It is important to note, however, that blended learning
is highly context-dependent and that the generalisation of
concepts across disciplines is challenging (Harris et al. 2009).
Thus, a successful implementation of blended learning in one
domain does not necessarily mean that it will have value
within another domain. Although blended learning makes
use of computers and the internet, it should be remembered
that the focus should not be on the technology. Rather,
the educator must first determine the best way to teach
a particular topic and then determine how technology
might enhance the teaching (Laurillard 1993). Furthermore,
while an innovative approach to clinical teaching may be
effective, it also requires a cultural change in teaching practice,
which has implications for its effective implementation
(Gray & Tobin 2010). The aim of this systematic review
was therefore to determine whether a blended approach
to teaching and learning in clinical education has the poten-
tial to enhance the clinical competencies of healthcare
students.

Review question

A specific, targeted review question was formulated identifying
the population, intervention and outcomes that the review
would evaluate (Khan et al. 2001). The population included
allied health, medical or nursing students and the intervention
was the implementation of a blended learning strategy in
clinical education. The outcome measure was any change in
the components of clinical education that had been identified
in the preliminary literature review. These included reflective
practice, lifelong learning, mutually beneficial relationships,
enhancement of the clinical experience, application of theory
to practice, teamwork, self-appraisal skills or a re-framing
of existing knowledge with a subsequent impact on practice.

Review question: What is the impact of a blended learning
approach on healthcare students’ clinical competencies as part
of clinical education?

Method

Inclusion criteria

The search parameters included full-text articles published in
English between 2000 and 2010 and incorporated studies that
both supported and did not support the use of blended
learning, in order to reduce publication bias. It included cohort
and case studies which used quantitative, qualitative and
mixed methods. Search terms were chosen after a preliminary
review of relevant literature yielded commonly used words
and phrases, which were finalised after consultation with an
experienced researcher and clinical educator (Table 1).

The search was conducted in three parts. Initially, publi-
cations were retrieved from selected electronic databases
(Academic Search Premier, CINAHL and MEDLINE), print
journals (via JSTOR) and published conference proceedings.
When available, the ‘related research’ option within each
database was consulted. The next search made use of Google,
Google Scholar and Mendeley, a socially constructed research
database, in order to identify relevant articles that existed
outside of the previously identified databases. The last stage
included scrutiny of the reference lists of the collected articles
in order to identify additional studies that fit the inclusion
criteria. When the titles of the articles were not sufficiently
descriptive to make a decision, the abstracts were consulted.

The preliminary review indicated that many studies were
conducted on cohorts of students via surveys that used
quantitative, qualitative and mixed methods, as well as
individual case studies. Once all articles have been collected,

Table 1. Key search terms and related sy

Educational field Approach to teaching and learning

Clinical education
Medical education
Nursing education
Health education

Blended learning
Computer-aided instruction
Computer-aided learning
Integrated learning

Hybrid learning
Multi-method learning
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the first author conducted an initial screening to ensure that
only relevant studies were included in the critical appraisal.
Then, a second screening was conducted with the second
author with the same objective. The methodological quality of
studies was determined independently by the two reviewers
using quantitative, qualitative and mixed method critical
appraisal tools to exclude poor quality studies. Finally, a self-
developed data extraction form was used to extract the data
from the studies, using criteria that were determined prior
to the data extraction.

Data were analysed using a narrative format according to
pre-determined themes that had emerged from the preliminary
literature review. The themes included the design of the study,
presence of a control group, description of the sample and
intervention and the clinical competencies and results.

Results

A total of 71 articles were retrieved during the keyword search.
The first round of screening by the first author excluded
47 studies on the basis of not meeting the inclusion criteria
and student learning outcomes identified in the preliminary
literature search. Another round of screening with the second
author excluded an additional 10 studies on the same basis.
Thus, 57 articles were excluded during two rounds of analysis,
the reasons for which are presented in Table 2.

This left a total of 14 studies that were eligible for the critical
appraisal of methodological quality by the author and second
reviewer, of which seven were excluded. These are presented
in Table 3.

Table 4 presents the final seven studies that were selected
for the review, following the critical appraisal.

Of the seven studies described in Table 4, only two
contained details of the ethical considerations of this study.

Table 2. Reasons for excluding retrieved studies during

the initial analysis (n = 57).

No. Reason for exclusion

24 Blended learning was used in healthcare education, but not in a
clinical setting

26 Intervention was described as blended learning or an appropriate

synonym, but was not a true blend, i.e. the intervention was
not integrated with clinical activities

7 Study discussed or mentioned blended learning but was
evaluating something else

Table 3. Reasons for excluding studies based on methodological

quality (n = 7).
No. Reason for exclusion
3 Outcome measures not identified, poorly described or

not valid/reliable
Limited literature review and/or background
Sample poorly described
Study design, intervention or methodology was not clear
Conclusions not supported by results

O N

Note: Certain studies were excluded for multiple reasons, which is why the total
is higher than 7.

Discussion

Sample

The samples consisted of healthcare students across a range
of disciplines, including physiotherapy, medicine, nursing,
social work, occupational therapy, pharmacy and paramedics.
Thus, the results of these studies indicate that blended
learning has been explored across many disciplines in
healthcare, which may have implications for healthcare
educators looking to integrate technology into their teaching
practices. Sample sizes were small throughout, ranging from
51 to 88 participants, making generalisation of results across
different domains challenging, if not impossible. While these
numbers are low, it would be difficult to increase the samples
by any substantial figure, since most of the interventions were
implemented among single classes of students within single
institutions.

Location

The studies were conducted in the UK (2), the USA (2),
Canada (1), Australia (1) and South Korea (1). Students
in these developed nations could generally be expected to
have access to the necessary technical infrastructure that
makes blended learning a feasible option. However, as was
highlighted earlier, blended learning is highly context depen-
dent (Harris et al. 2010), making it difficult to generalise results
between populations and geographical location. The lack
of evidence of a blended approach to clinical education
in developing countries may be an indicator of some of the
challenges associated with technological innovation in areas
with poor infrastructure. Indeed, epistemological and physi-
cal access to technology has been highlighted as a major
challenge in the implementation of technology-enhanced
teaching and learning practice in developing countries
(Czerniewicz & Brown 2005).

Study design and evaluation of interventions

A range of study designs were used, with and without control
groups, indicating a variety of methods to determine the
efficacy of the blended learning approach. These included
quantitative, qualitative and mixed research methods that
sought to identify which of the clinical competencies had
been met. Again, the variety of methods used indicates the
prominence of context in determining how interventions were
implemented and evaluated. While three of the studies in this
review included comparative evaluation with a control group,
it has been suggested that evaluating the effectiveness of
blended learning must go beyond a mere comparison with
traditional approaches. Instead, research into blended learning
should focus rather on exploring different blends of effective
approaches, tools and technologies (Ayaia 2009). In this sense,
current studies may be emphasising the wrong aspects of
blended learning. Instead of using computers in a more
traditional approach, educators may need to shift their
focus towards redesigning curricula to take advantage of
technology-enhanced teaching and learning. The diversity in
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scope of blended learning interventions further emphasises
the challenges of research in this area, and highlights the need
for more well-designed studies that look at the long-term
effects of these changes in teaching practice.

Interventions

None of the interventions used in any of the studies were alike.
Interventions included the use of a range of technologies, all
used in different ways to enhance and expand the clinical
experiences of healthcare students. In some cases, the
individual technologies were mentioned specifically, and
these included Voice over Internet Protocol, interactive
whiteboards, course management systems, online lectures,
video on CD, online multiple choice questions (MCQs)
and blogs. However, not all of the technological interventions
were well described, with some studies leaving out essential
details making it difficult to replicate these studies in other
areas and domains. The face-to-face components of the
blended approaches included lectures, small group discussion,
completion of workbooks, practical sessions and game show
formats for evaluation. These results showcase the range of
environments and contexts in which blended learning
was implemented and highlight the many different approaches
that could be used. Even though there are many different
approaches to implementing blended learning, it should be
remembered that the primary emphasis is not on specific
tools that should be used. Once the learning outcomes of the
module have been selected, the tools should be chosen that
best facilitate the achievement of those outcomes. Indeed,
‘...a mix of teaching and learning methods will always be the
most efficient way to support student learning’ (Laurillard
1996). Blended learning in clinical education may therefore be
an appropriate method of using technology to implement
custom interventions designed to address specific gaps in
students’ repertoire of clinical competencies.

Clinical competencies

In all but one of the studies, results showed some measure
of improvement in students’ competencies, including reflective
thinking skills (Cooner 2010), clinical skills, e.g. history taking,
examination, reporting, documentation and patient manage-
ment (Gordon et al. 2005; Lewing et al. 2009), self-efficacy
(Sung et al. 2008) and clinical reasoning (Tan et al. 2010).
In addition, two studies suggested that using a blended
approach helped students to bridge the gap between theory
and practice in clinical scenarios (Davies et al. 2005; Tan et al.
2010). There is thus evidence (if only on a small scale) to
suggest that a blended approach to clinical education does
have potential in addressing the highly contextual, complex
needs that are essential to be fulfilled if healthcare graduates
are to perform competently in clinical practice.

Ethical considerations

It is a concern that of the seven articles in this review, only two
contained details of the ethical considerations undertaken
by the researchers. With an increasing emphasis on the ethical

treatment of human subjects in research (Medical Research
Council 2001), the lack of attention to reporting on this
fundamental component of research seems to be problematic.
It is recommended that authors engaged in student research
ensure that they not only conform to ethical research protocols
but that they include the details in their reporting.

Limitations

While every attempt was made to incorporate as much of the
current evidence as was available, only a limited number
of articles could be found for this review. However, owing to
the rapidly developing field of technology and the emergence
of blended learning as a versatile and flexible approach to
teaching and learning, it is likely that publications already exist
that would enhance or challenge the results of this review.

Conclusion

There is limited research available on the appropriate use
of technology-enhanced learning environments as part of a
blended approach to the clinical education of healthcare
students. However, in the small number of studies that looked
at the development of students’ clinical competencies as a
result of implementing a blended strategy, there was some
evidence of improvement demonstrated. This did not always
manifest in better grades but did address clinical competencies
that were highlighted as being important for the development
of practice knowledge, including improved reflective skills
and clinical competencies, clinical reasoning and bridging of
the gap between theory and practice. This limited pool
of evidence therefore suggests that there may be practical
benefits to further explore the use of blended learning in
clinical education among healthcare students. However, owing
to the lack of depth in the literature, broad claims of
improvement are difficult to make. The results of this review
indicate that further research in this area is necessary before
educators make assumptions about the long-term effects of
blended learning in clinical education.
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