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Abstract 

Background: In a research-based learning environment, students learn how to become critical thinkers and lifelong 
learners, and to generate discipline-enriching knowledge. Research training is important for all healthcare profession-
als and the integration of research in education can be one approach to improve evidence-based practice among 
future professionals. The purpose of this scoping review was to identify studies reporting on research-based educa-
tion in undergraduate occupational therapy and physiotherapy curricula to document the current state of knowledge 
and to map factors that reflect and support the implementation of research-based education in undergraduate 
occupational therapy and physiotherapy programmes.

Methods: A scoping review was used to systematically select and summarize existing literature. The search was 
conducted using a combination of keywords and MeSH terms in the following databases: EBSCO (Academic Search 
Elite, CINAHL, ERIC), MEDLINE, Embase, Education Source and grey literature. A thematic analysis identified strategies 
used to implement and promote research-based education in occupational therapy and physiotherapy bachelor 
programmes.

Results: The database search identified 3068 records. 75 were eligible for full-text assessment and 27 studies were 
included. The studies were published between 1999 and 2021 and were conducted in Norway, Canada, South Africa, 
Australia, the United Kingdom, the United States, New Zealand, Ireland, Taiwan, Italy, and Iran. The study designs were 
mainly quantitative and qualitative, and studies included primarily occupational therapy and physiotherapy students. 
We identified the following four strategies: ‘student engagement in research’, ‘curriculum improvement regarding EBP’, 
‘EBP teaching’ and ‘journal club’, where ‘EBP teaching’ was most frequently identified.

Conclusions: Findings from this scoping review suggest that ensuring students’ competence in research methods 
is necessary for students to be able to read and understand research articles, which are important as foundational 
skills in undergraduate research training. Journal clubs can be a foundation for student engagement with research 
literature, and students’ basic research skills may be facilitated through their involvement in research projects and 
by conducting systematic reviews. Further, cooperation with clinical practice is important, and the awareness of 
research-based education should be increased among both faculty members and students.

Keywords: Research-based education, Evidence-based practice, Occupational therapy education, Physiotherapy 
education, Undergraduate education
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Background
In a research-based learning environment, students learn 
about research processes by developing research skills, 
such as the ability to critically analyse and reflect [1]. 
Research skills are necessary for future professionals, as 
previous studies have indicated that implementing clini-
cal guidelines and research evidence into routine daily 
practice is challenging [2, 3]. Based on the Sicily state-
ment on evidence-based practice (EBP), all healthcare 
professionals need to adopt a critical stance towards 
their own practice and the underlying evidence [4]. With-
out such a critical stance, professionals will be unable to 
provide ‘best practice’. Professional education is believed 
to play an important role in the development of posi-
tive attitudes towards EBP skills [5, 6]. One approach to 
improving EBP uptake in clinical practice is through the 
integration of research in education [7, 8].

The link between research and teaching in higher edu-
cation has been explored in several studies [1, 9–19]. 
One strategy for linking research and teaching is to bring 
research into the classroom, e.g., through academics pre-
senting their research relevant to the subject and discuss-
ing research outcomes and methods with students [1]. 
Different models of research-based education currently 
exist, and in this study we have used Huet’s model [1]. We 
included this model to guide our study since it is more 
recent and represents a further development of previ-
ous models within research-based education. This model 
uses the terms research-based teaching and research-led 
teaching. Research-based teaching occurs when students 
are engaged in research or research-related tasks, while 
research-led teaching occurs when teachers use their 
competence as researchers, or use research conducted by 
others, to inform teaching. In this model these terms are 
connected, and research and teaching are described as 
two integrated parts.

Previous studies have described strategies to sup-
port faculty in integrating research and inquiry in the 
curriculum [20, 21]. Engaging students in research and 
inquiry from the beginning of their first study year has 
been recommended [20]; moreover ensuring coher-
ence in curriculum planning as well as systematic think-
ing regarding how students can obtain skills to engage 
in research — whether that is reading research articles, 
taking part in research methods courses or participate in 
research projects — seems important [21]. Huet [1] has 
suggested four actions regarding the implementation of 
research-based education in the curriculum. First, clear 
guidelines for embracing a research-based education 
model are needed. Second, the time needed to concep-
tualize, plan and deliver research-based and research-led 
teaching approaches must be considered. Third, research 
and teaching should be considered as two integrated 

activities. Fourth, pedagogic support needs to be pro-
vided to develop learning and teaching strategies that are 
sustained in research-led or research-based approaches 
in the early stages of the programme. Based on these 
recommendations, it seems beneficial to embrace a 
research-based education model in the education pro-
gramme, and to integrate this way of linking research and 
teaching in the organization of that programme [1].

Research-based undergraduate education has received 
increased attention in countries such as the United States, 
the United Kingdom, Australia and Sweden [22]. In Nor-
way, it is required that higher education is research-based 
[21]. According to the relevant legislation, education 
must be on the cutting edge in terms of research and 
development work [21]. Accreditation of health profes-
sion education programmes also has relevance for dis-
cussions regarding research-based education, as it is 
concerned with quality within teaching and research 
[23]. It has been argued that accreditation is essential to 
a profession as it ensures that students who have gradu-
ated are competent to practice safely and effectively [23]. 
To ensure research-based education, educators research 
competence is significant. Hence, in some countries, it is 
not uncommon to expect that approximately 25% of fac-
ulty members hold a PhD. In Norway, 20% of the faculty 
members teaching in bachelor programmes must hold 
a PhD or equivalent [24]. Research-based education has 
also been emphasized in a recent White Paper on quality 
in higher education, where research-based education is 
defined as education that is linked to a research environ-
ment; is conducted by staff who also carry out research; 
builds on existing research in a particular field; provides 
knowledge about the philosophy of science and research 
methods; and provides opportunities for students to 
learn how research is conducted from staff or students 
themselves conducting research as part of their studies 
[25]. This definition has some similarities with Huet’s [1] 
definition of research-based education, such as describ-
ing elements of both research-based and research-led 
education; however, the White Paper provides additional 
examples.

As such, research-based education and EBP are differ-
ent concepts. Research-based education consists of an 
educational environment where academics and students 
teach and learn through inquiry and research [1], while 
EBP is concerned with using the best evidence from high-
quality studies with a clinician’s expertise and patient’s 
preferences and values in the provision of healthcare 
[26]. Research-based education can take various forms, 
such as developing research skills through learning 
about research and research methods and taking part in 
research projects [21]. Further, it may vary according to 
the discipline [21]. In occupational therapy education, 
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for example, learning outcomes have been described as 
‘the candidate should have knowledge about EBP and 
knowledge about philosophy of science, research eth-
ics and research methods, and how this has significance 
for knowledge development in occupational therapy’ 
[27]. Teaching methods related to EBP have relevance 
for research-based education, as EBP emphasizes that 
research should underpin clinical decisions. For profes-
sionals in occupational therapy and physiotherapy, EBP 
skills are important. Health-care graduates should be 
able to gain, assess, apply and integrate new knowledge, 
and one approach to achieve this is to train students in 
developing these skills through the five-step model of 
EBP [4]. Previous reviews have investigated teaching 
strategies focusing on EBP among various health edu-
cations [28–33]. Results indicate that EBP teaching in 
nursing should include knowledge transfer to clinical 
situations [29, 31]; moreover, information literacy is con-
sidered among the most important competences for EBP 
[29], and a combination of lectures, seminars, discus-
sion, exams, assignments, small-group work, team-based 
learning, case-study analysis and individual learning are 
recommended [30]. In previous reviews, multifaceted 
approaches—including lectures, tutorials, workshops and 
journal clubs—have also been found to be best-suited 
for teaching EBP to health students from programmes 
including medicine, physiotherapy and occupational 
therapy [32, 33]. However, the majority of the included 
studies were not conducted among occupational therapy 
and physiotherapy students. Further, research courses, 
workshops and collaboration with clinical practice are 
recommended methods for teaching EBP to undergradu-
ate healthcare students [28].

Compared to studies focusing on teaching strate-
gies in EBP, fewer studies have investigated strategies to 
implement and support research-based education across 
healthcare programmes. However, one scoping review 
investigated research competencies among rehabilitation 
students, including physiotherapy and occupational ther-
apy students [34]. Several core research competencies 
were identified in this study [34], and most fell within two 
research domains: inquiry/literature review and meth-
odology/processes. Research competencies within the 
inquiry/literature review included recognizing gaps in the 
literature, searching for and locating relevant literature 
and critical evidence-appraisal skills. Within methodol-
ogy/processes, research competencies such as knowledge 
of research design, data collection skills and data analy-
sis skills were described. As the uptake and integration of 
research in education programmes is believed not only to 
improve students’ research skills but also to support their 
future use of research in practice, it is important to gain 
more knowledge about the ways in which research-based 

education is reflected and supported. Previous studies 
investigating research-based education are limited, espe-
cially in bachelor programmes in healthcare [22]. Studies 
concerned with occupational therapy and physiotherapy 
bachelor programmes seem particularly scarce compared 
to other programmes, and it is therefore important to 
gain more knowledge regarding research-based educa-
tion in these education programmes. In this scoping 
review, the purpose was to identify studies reporting on 
research-based education in undergraduate occupational 
therapy and physiotherapy curricula to document the 
current state of knowledge. A further objective was to 
map factors that reflect and support the implementation 
of research-based education in undergraduate occupa-
tional therapy and physiotherapy programmes.

Methods
A scoping review was conducted to identify studies 
reporting on research-based education in occupational 
therapy and physiotherapy curricula, and to map factors 
that reflect and support the implementation of research-
based education in these programmes. We followed the 
framework for scoping reviews developed by Arksey and 
O’Malley [35] and further developed by Levac et al. [36] 
and Khalil et al. [37]. We used a protocol based on Ark-
sey and O’Malley’s framework [35] to address each of the 
five steps for undertaking a scoping review: 1) identifying 
the research question; 2) identifying relevant studies; 3) 
selecting studies; 4) charting the data; and 5) summariz-
ing and reporting the results. The Joanna Briggs Institute 
Manual for Evidence Synthesis (hereafter, the JBI man-
ual) was also used throughout the scoping review process 
to ensure a systematic methodology [38].

Step 1: identifying the research question
The objective of the current study was:

1. To explore the extent and range of research on 
research-based education conducted in occupational 
therapy and physiotherapy education.

2. To explore research methods and design used in 
research on research-based education in occupa-
tional therapy end physiotherapy education.

3. To explore strategies used to implement and promote 
research-based education in occupational therapy 
and physiotherapy education.

Step 2: identifying relevant studies
As recommended in the JBI manual [38], the search strat-
egy was developed in consultation with a research librar-
ian. The search strategy was reviewed by another research 
librarian before the search was conducted. This was an 
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iterative process. Publications in English, Norwegian, 
Swedish and Danish published between 1 January 1990 to 
15 June 2021 were included in this review. The searches 
were conducted in the following databases: EBSCO (Aca-
demic Search Elite, CINAHL, ERIC), MEDLINE, Embase 
and Education Source, using a combination of keywords 
and MeSH terms. These databases cover both health and 
education. Grey literature was searched for in Nora, Bib-
liotek DK, Libris, Norart, SveMed+, Bielefeld Academy 
Search Engine, CADTH, Current Awareness Service for 
Health, Copac, CORE, EThOS, King’s Fund, MedNar, 
NDLTD, OAIster, Open Access Theses and Dissertations, 
National Institute for Clinical Excellence and OpenGrey. 
Table 1 provides a list of specific search queries used in 
all databases.

Step 3: selecting studies
The research librarian exported all search results into 
Rayyan, a web-based app for systematic reviews [39]. 
After the duplicates were excluded, two reviewers inde-
pendently screened the titles and abstracts of the remain-
ing articles for relevance to the research question and 
the inclusion/exclusion criteria. As recommended in the 
JBI manual [38], a pilot test was conducted by a research 
team before the included articles were read. In this 

pilot test, three full-text articles were read and assessed 
by three researchers, and full agreement among the 
researchers were reached. All full-text articles were then 
read and assessed. They were further checked for rele-
vance by two independent reviewers. If there was any dis-
agreement, a third reviewer was included in the process.

Inclusion criteria
Population
Studies reporting on students and/or faculty members 
in occupational therapy and physiotherapy bachelor 
programmes were included. Studies with allied health 
students or faculty members were included if they also 
included occupational therapy and physiotherapy bach-
elor programmes.

Concept
Studies with research-based education as the main con-
cept were investigated in this review. That is, studies were 
included if they emphasized research in education, such 
as students’ use of research, students’ learning of research 
skills (including research methods and philosophy of sci-
ence), and student involvement in research. Further, 
included studies focused on use of educational strate-
gies to promote and implement research in curricula. 

Table 1 Specific search queries used in all databases

Database Search queries

ACADEMIC SEARCH ELITE (Research skills OR inquiry-based learning OR research-based education OR research-based OR research-led OR research-ori-
ented OR research evidence OR research skills OR evidence-based practice OR EBP OR research utilization OR inquiry-based 
learning) AND (occupational therapy education OR physical therapy education OR curriculum planning OR physiotherapy 
education OR curriculum development)

EDUCATION SOURCE (Research skills OR inquiry-based learning OR research-based education OR research-based OR research-led OR research-
oriented OR research evidence OR evidence-based practice OR EBP OR research utilization) AND (occupational therapy 
education OR physical therapy education OR curriculum planning OR physiotherapy education OR curriculum develop-
ment)

CINAHL® with full text (Professional practice, evidence-based OR learning methods OR research-based education OR research-based OR 
research-led OR research-oriented OR research evidence OR research skills OR evidence-based practice OR EBP OR research 
utilization OR inquiry-based learning) AND (education, occupational therapy OR education, physical therapy OR curriculum 
development OR occupational therapy education OR physical therapy education OR physiotherapy education OR curricu-
lum development)

ERIC (Research skills OR evidence-based practice OR research utilization OR research-based education OR research-based OR 
research-led OR research-oriented OR research evidence OR research skills OR evidence-based practice OR EBP OR research 
utilization OR inquiry-based learning) AND (curriculum development OR occupational therapy education OR physical 
therapy education OR physiotherapy education)

AMED (Allied and Com-
plementary Medicine

(Research-based education OR research-based OR research-led OR research-oriented OR research evidence OR research 
skills OR evidence-based practice OR EBP OR research utilization OR inquiry-based learning) AND (occupational therapy 
education OR physical therapy education OR physiotherapy education OR curriculum development)

EMBASE (Evidence-based practice OR research-based education OR research-based OR research-led OR research-oriented OR 
research evidence OR research skills OR evidence-based practice OR EBP OR research utilization OR inquiry-based learn-
ing) AND (occupational therapy education OR physical therapy education OR curriculum development OR physiotherapy 
education OR curriculum development)

OVID MEDLINE (Evidence-based practice OR research-based education OR research-based OR research-led OR research-oriented OR 
research evidence OR research skills OR evidence-based practice OR EBP OR research utilization OR inquiry-based learning) 
AND (occupational therapy education OR physical therapy education OR physiotherapy education OR curriculum develop-
ment)
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Studies investigating faculty members’ use of research in 
teaching and involvement in research projects were also 
included. Finally, included studies focused on EBP and 
research utilization in occupational therapy and physi-
otherapy bachelor programmes.

Context
Included studies involved typical educational settings, 
e.g., classroom teaching, clinical placement or simulation 
training.

Exclusion criteria
Studies conducted among bachelor students in other 
health disciplines—such as nursing and radiography—
were excluded. Studies including students from master’s 
degree education programmes were excluded, as were 
studies focusing on occupational therapy and physi-
otherapy clinicians. We also excluded studies presented 
in languages other than English, Danish, Norwegian or 
Swedish.

Step 4: charting the data
We used a pre-defined extraction form to analyse the 
results, as recommended in the JBI manual [38] (see Sup-
plementary file Data Abstraction Table). The selected 
articles were reviewed by two independent reviewers. 
The data extraction tools formed the basis for the final 
presentation of the results in Tables 2 and 3. Study char-
acteristics included first author, year of publication, title, 
country of origin, study design/purpose, study partici-
pants, context and main study findings. We used thematic 
analysis inspired by Aveyard [40] to identify strategies for 
implementing and promoting research-based education 
in occupational therapy and physiotherapy bachelor pro-
grammes. In accordance with Aveyard’s thematic analy-
sis, we first identified themes from the results section of 
each included study. We used different colours to mark 
the parts that had relevance for our research questions. 
Further, we developed our themes by merging results 
with the same theme. Next, we named our themes after 
assessing the results from the included studies again, and 
then compared the themes to ensure that the names were 
suitable. The last step was to examine the themes, looking 
for similarities and differences in the material. Further, 
we analysed these to determine whether there were any 
recommendations regarding when to include the strategy 
in the curriculum, and where—i.e., in clinical placements, 
in the classroom or a combination of the two.

Results
Literature search
A total of 3068 records were identified in the follow-
ing databases: ERIC (n = 595), Academic Search Elite 

(n = 315), AMED (n = 18), CINAHL with full text 
(n = 1311), Education Source (n = 388), Embase (n = 359) 
and MEDLINE (n = 82). The database search returned 
2639 records after duplicates were removed. Further, grey 
literature was identified in 18 databases (n = 210). One 
article [34] was recommended by another researcher, and 
we included this article in the review after we checked it 
against the inclusion and exclusion criteria. The entire 
process of study identification and inclusion/exclusion is 
presented in Fig. 1.

Study characteristics
Study characteristics are presented in Table  2. Stud-
ies were spread across the years 1999–2021. The studies 
were conducted in Norway (n = 6), Canada (n = 5), South 
Africa (n = 5), Australia (n = 3), the United Kingdom 
(n = 2), the United States (n = 1), New Zealand (n = 1), 
Ireland (n = 1), Taiwan (n = 1), Italy (n = 1) and Iran 
(n = 1). The study designs were qualitative (n = 9), quan-
titative (n = 9), mixed methods (n = 2), review (n = 2), 
opinion piece (n = 1), model presentation (n = 1), cur-
riculum design (n = 2) and designing and implementing 
teaching activities (n = 1). Study participants included 
physiotherapy students (n = 5), occupational therapy 
students (n = 5), allied health students (including occu-
pational therapy and physiotherapy students; (n = 2), 
occupational therapy and physiotherapy students (n = 1), 
EBP teachers (n = 2), faculty members (n = 4), students 
and faculty members (n = 2), students, faculty members 
and clinical instructors (n = 2), occupational therapy stu-
dents and clinicians (n = 1), occupational therapy educa-
tion (n = 2) and physiotherapy education (n = 1).

Step 5: summarizing and reporting the results (synthesis 
of results)
Based on a thematic analysis of the included studies 
(n = 27), we identified strategies to implement research-
based education in occupational therapy and physio-
therapy bachelor programmes. We also tried to identify 
where the strategies could be included in the curriculum 
and when they could be placed in the curriculum. The 
included studies were classified into four major themes: 
‘student engagement in research’ (n = 6), ‘curriculum 
improvement regarding EBP’ (n = 2), ‘EBP teaching’ 
(n = 18) and ‘journal club’ (n = 1). These strategies are 
presented in Table 3.

Strategies for implementing research‑based education 
across physiotherapy and occupational therapy bachelor 
programmes
Only one of the included studies focused on research-
based education. Two of the included studies investigated 
curriculum improvement regarding EBP. The majority of 
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the included studies focused on EBP teaching (n = 18). 
Although only one of the studies recommended journal 
clubs as the main strategy, several of the other studies 
also recommended journal clubs as a strategy. Findings 
from the four identified themes are described below.

Student engagement in research
Six of the included studies focused on student engage-
ment in research [34, 43, 46, 47, 51, 55], whereas only one 
study had a specific focus on research-based education 
[51]. In this study [51], emphasizing research in occupa-
tional therapy education was perceived as important to 
ensure students’ future best practice. Moreover, intro-
ducing research early in the programme, setting high 
expectations regarding students’ use of research and 
achieving skills in research methods were highlighted as 
necessary. The significance of role models both in clinical 
placements and among faculty members was described 
[51]. With regards to the other included studies focus-
ing on research, two had a specific focus on student par-
ticipation in research projects [46, 55]. In one of these 
studies [46], occupational therapy students participated 
in small-scale research projects during their clinical 

placements and the action learning and action research 
(ALAR) model contributed to a scholarship of practice 
where the students, clinical educators and residents of a 
dementia unit all experienced the value of research. This 
study [46] indicated that the positive outcomes for stu-
dents in clinical placements may be complemented by 
the positive outcomes for practitioners, as they, too, are 
able to participate in research towards EBP: the authors 
concluded that a positive approach to research as part 
of undergraduate training should therefore be empha-
sized. Further, among students in occupational therapy 
and physiotherapy programmes, engagement in research 
might be enhanced if students’ autonomy and influence 
on factors such as research participation, research topics 
and groups are structured in the curriculum [55].

Two of the other included studies recommended that 
student involvement in research could be facilitated by 
introducing students to systematic reviews [66] and by 
students themselves to conduct systematic reviews [43]. 
The authors argued that such experience will give stu-
dents the opportunity to acquire basic research skills 
and become clinicians who provide EBP services in 
clinical practice [43]. Moreover, they recommended 

Fig. 1 Modified PRISMA flow diagram illustrating the scoping review process
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Table 3 Strategies used to implement and promote research-based education in occupational therapy and physiotherapy bachelor 
programmes

First author and year Study participants/
context

Key teaching strategies 
to implement/promote 
research‑based education

Where to include in 
curriculum

When placed in curriculum

Bannigang 2009 [41] Occupational therapy 
education

EBP teaching A combination between 
campus and clinical place-
ment

Throughout the curriculum

Boruff 2011 [42] Occupational therapy and 
physiotherapy students

EBP teaching At campus Early in the curriculum/first 
year

Burger 2014 [43] EBP teachers Student engagement in 
research

At campus Late/final year

Charumbira 2021 [34] Allied health students 
(including occupational 
therapy and physiotherapy 
students)

Student engagement in 
research

A combination between 
campus and clinical place-
ment

Not specified

Chia 2012 [44] Occupational therapy 
students

Journal club A combination between 
campus and clinical place-
ment

Early in the curriculum/first 
year

Da Roit 2016 [45] Physiotherapy students EBP teaching A combination between 
campus and clinical place-
ment

Throughout the curriculum

Du Toit 2010 [46] Occupational therapy 
students

Student engagement in 
research

In clinical placement Not specified

Emery 1999 [47] Faculty members (physi-
otherapy)

Student engagement in 
research

At campus Not specified

Frantz 2009 [48] Occupational therapy 
students

EBP teaching Not specified Not specified

Govender 2019 [49] Faculty members in occu-
pational therapy, physi-
otherapy and speech and 
language therapy

EBP teaching In clinical placement Not specified

Halle 2021 [50] Students and faculty mem-
bers in occupational therapy

EBP teaching A combination between 
campus and clinical place-
ment

Not specified

Helgøy 2020 [51] Occupational therapy 
education

Student engagement in 
research

A combination between 
campus and clinical place-
ment

Early and throughout the 
curriculum

Hjelle 2008 [52] Occupational therapy 
students

Curriculum strategies for 
incorporating EBP

A combination between 
campus and clinical place-
ment

Throughout the curriculum

Johnson 2020 [53] Physiotherapy students EBP teaching A combination between 
campus and clinical place-
ment

Not specified

Lennon 2019 [54] Allied health students 
(including occupational 
therapy and physiotherapy 
students) and faculty 
members

EBP teaching At campus Early in the curriculum/first 
year

Marais 2019 [55] Physiotherapy students Student engagement in 
research

At campus Not specified

McEvoy 2011 [56] Physiotherapy education EBP teaching A combination between 
campus and clinical place-
ment

Not specified

Mercer 2002 [57] Faculty members (nursing, 
occupational therapy and 
physiotherapy)

EBP teaching A combination between 
campus and clinical place-
ment

Throughout the curriculum

Murphy 2019 [58] Students, faculty members 
and clinical instructors in 
physiotherapy education

Curriculum strategies for 
incorporating EBP

A combination between 
campus and clinical place-
ment

Throughout the curriculum

Olsen 2013 [59] Physiotherapy students EBP teaching In clinical placement Not specified
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that introduction to systematic reviews and searching 
for appraised evidence resources should be covered ear-
lier in EBP courses [66]. In one study, the use of a Stu-
dents-Oriented Learning Outline in Research Education 
(SOLO) was effective in helping to structure the research 
course to facilitate student learning. A SOLO provides 
a structure for learning objectives, special instructions 
and feedback on student progress, as well as flexibility 
for faculty members to include a variety of instructional 
methods [47]. Further, 45 research competencies for 
undergraduate rehabilitation students were identified, in 
which research methodology and research inquiry/lit-
erature reviews are best represented [34]; in this study, 
five recommendations regarding strategies to develop 
research and EBP competencies among undergraduates 
were suggested: collaboration, teaching methods/curric-
ulum design, supervision, assessment and translation of 
research evidence.

Curriculum improvement regarding EBP
Two of the included studies, conducted in Norway and 
Australia, focused on improving the curriculum regard-
ing EBP [52, 58]. Here, based on evaluation of EBP in 
healthcare courses, participatory action research meth-
odology was a recommended approach for curriculum 
improvement [58]. Moreover, authors argued that there 
should be clear EBP competence goals and a progression, 
and research-based knowledge needs to be highlighted to 
a larger degree in the curriculum [52].

EBP teaching
The majority of the included studies focused on EBP 
teaching [41, 42, 45, 48–50, 53, 54, 56, 57, 59–66]. Sev-
eral of these studies recommended teaching and learning 
EBP in clinical placements in addition to the classroom 
[49, 53, 56, 57, 59, 64–66]. Findings indicate that EBP 
in clinical placements can serve as an ideal platform for 
collaboration between students, occupational therapy 
faculty members and clinical instructors. Further, EBP 
teaching and workshops during clinical placements is 
necessary and journal clubs have been suggested as a 
way to foster collaboration [65]. EBP teaching should be 
integrated in routine clinical practice and be considered 
a real-time continuous and flexible process [66].

Collaboration with clinical practice regarding EBP
Four of the included studies focused on collaboration 
with clinical practice regarding EBP [50, 53, 59, 64]. 
Further efforts to include EBP in clinical curricula was 
emphasized by West [64], who highlighted the impor-
tance of collaboration between students and clinical 
instructors and the impact of attitudes held by clinicians. 
The use of discussion groups in clinical placements 
between students and supervisors and the use of research 
in treatment plans have been recommended in physi-
otherapy education [59]. In occupational therapy educa-
tion, Johnson [53] highlighted that EBP teaching and its 
associated assignments should include the active involve-
ment of both students and clinical instructors. Moreo-
ver, faculty members should involve and collaborate with 

Table 3 (continued)

First author and year Study participants/
context

Key teaching strategies 
to implement/promote 
research‑based education

Where to include in 
curriculum

When placed in curriculum

Olsen 2014 [60] Occupational therapy 
students

EBP teaching In clinical placement Throughout the curriculum

Snibsøer 2018 [61] Allied health students 
(including occupational 
therapy and physiotherapy 
students)

EBP teaching A combination between 
campus and clinical place-
ment

Throughout the curriculum

Thomas 2011 [62] EBP teaching and assess-
ment interventions in health 
professions (a review)

EBP teaching A combination between 
campus and clinical place-
ment

Throughout the curriculum

Thomas 2012 [63] Occupational therapy stu-
dents and clinicians

EBP teaching A combination between 
campus and clinical place-
ment

Not specified

West 2016 [64] Physiotherapy students EBP teaching In clinical placement Not specified

Wu 2007 [65] Students, faculty members 
and clinical instructors 
in occupational therapy 
education

EBP teaching In clinical placement Late/final year

Yousefi-Nooraie 2007 [66] EBP teachers EBP teaching A combination between 
campus and clinical place-
ment

Not specified
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clinical instructors, so that students can present and dis-
cuss the results of research articles and implement EBP 
in clinical placements: journal clubs might represent one 
way to foster this kind of collaboration between students 
and clinical instructors [53]. Collaboration with practice 
to achieve more effective EBP training—such as through 
online communities of practice or integrated knowledge 
translation research projects— has also been suggested 
[50].

EBP teaching strategies
Regarding EBP teaching in classroom, one study recom-
mended more time for EBP, journal club activities and 
a formal assessment in the first year [45]. McEvoy [56] 
argued that an EBP course in combination with clinical 
placements resulted in significant changes in students’ 
self-reported domains regarding EBP. There should be 
a link between academic subjects and practice: two of 
the included studies had a focus on physiotherapy fac-
ulties teaching [48, 57], where Frantz [48] argued that 
physiotherapy educators should be proactive by improv-
ing teaching and encouraging teaching based on cur-
rent, relevant research. The authors of [61] argued that 
physiotherapy teaching staff have the right to be active 
in research and to have this research inform teaching, 
and that all facets of physiotherapy education should be 
driven by cutting-edge research and reflect EBP. One of 
the studies [65] focused on problem-based learning (PBL) 
as an approach to EBP instruction, concluding that PBL 
promotes improvement in EBP skills, communication, 
teamwork and EBP team self-efficacy. Further, scaffolded 
learning for early stage EBP competence is required and 
a PBL approach allowed greater emphasis on research 
processes. EBP training should be emphasized through-
out the curriculum [60, 61], allowing repetition, con-
solidation and application of EBP knowledge and skills 
[61]. The importance of teaching all EBP steps has been 
highlighted in two of the studies [62, 63] and case-based 
methods were suitable for students EBP learning [62]. 
One of the studies [56] highlighted that professional 
thinking should be taught as an overarching topic within 
curricula where EBP is included. Collaboration between 
the faculty member and the librarian was a success in 
teaching students EBP skills [42]. Strategies for students 
to be able to translate knowledge to practice have been 
suggested, including discussions with peers and clini-
cians, hands-on practice in the application of knowledge 
in research projects and the use of knowledge tools and 
social media [49].

Journal club
One of the included studies had a specific focus on the 
use of journal clubs in occupational therapy education 

[44]. In this study, the journal club was included in the 
first year of the programme and the authors recom-
mended the use of journal club in small groups of approx-
imately 12 students with a subgroup of 3 students [44]. 
The authors highlighted participation in journal clubs at 
an early stage as a foundation for engagement with pro-
fessional literature and the recognition of the importance 
of EBP. Five of the other included studies also recom-
mended use of journal clubs in addition to other teaching 
strategies [45, 49, 52, 53, 65]. Journal club was not a part 
of their study design, however. One of these studies high-
lighted that student- and clinician-driven journal clubs 
are recommended among occupational therapy students 
related to knowledge translation [49]. The use of journal 
clubs has also been suggested to strengthen the coopera-
tion between occupational therapy students, scientific 
staff and clinical instructors [52, 53, 65]. A recommenda-
tion from one of the studies is that, among physiother-
apy undergraduates, the use of journal clubs should be 
increased in the curriculum [45].

Where and when to include the strategy in the curriculum
Five of the included studies [42, 43, 47, 54, 55] recom-
mended that the teaching strategy be included on cam-
pus, 6 [46, 49, 59, 60, 64, 65] recommended that it be 
included in clinical placements and 15 [34, 41, 44, 45, 
50–53, 57, 58, 61–63, 66, 67] recommended a combina-
tion between campus and clinical placements. One of 
the studies [48] did not specify this aspect. Four of the 
included studies [42, 44, 51, 54] recommended including 
the teaching strategy early in the curriculum, two [43, 65] 
recommended its inclusion in the final year/late stages 
of the curriculum and eight [41, 45, 52, 57, 58, 60–62] 
proposed that it be included throughout the curriculum. 
Thirteen of the studies did not specify when the teaching 
strategy should be included in the curriculum.

Discussion
In this scoping review, the purpose was to identify stud-
ies reporting on research-based education in undergrad-
uate occupational therapy and physiotherapy curricula 
to document the current state of knowledge. Further, an 
objective was to map factors that reflect and support the 
implementation of research-based education in under-
graduate occupational therapy and physiotherapy pro-
grammes. Based on a systematic and thorough process, 
27 studies were included. Of these studies, 16 were pub-
lished within the last 10 years, indicating an increased 
perceived importance of training students to be critical 
users of research. The current state of knowledge indi-
cates that studies investigating research-based educa-
tion are scarce. The majority of the studies focused 
on aspects of EBP; however, EBP and research-based 
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education are different concepts. The goal of EBP is to 
use the highest possible quality of knowledge in pro-
viding care to ensure the greatest impact on patients’ 
health status and healthcare outcomes [26]. EBP entails 
making professional decisions based on systematically 
retrieved research evidence, experiential knowledge and 
patient preferences in a given situation [4, 68]. By con-
trast, research-based education has a wider focus and is 
more concerned with creating a learning environment 
where academics and students teach and learn through 
inquiry and research [1]. Further, research-based edu-
cation consists of both research-led and research-based 
teaching [1]. Nevertheless, EBP has relevance for discus-
sions regarding research-based education when it comes 
to using research evidence in professional practice. With 
regards to implementing and supporting research-based 
education in occupational therapy and physiotherapy 
programmes, we identified the following four strategies: 
‘student engagement in research’, ‘curriculum improve-
ment regarding EBP’, ‘EBP teaching’ and ‘journal club’. 
The majority of the included studies recommended 
implementing the suggested strategy in a combination 
of classroom and clinical placements and throughout the 
curriculum. Since 13 of the included studies did not spec-
ify where to include the strategy in the curriculum, it is 
difficult to make conclusions regarding the timing of each 
of the suggested strategies. The findings discussed below 
are related to the strategies most frequently identified in 
our thematic analysis and discussed in light of previous 
research, conceptual frameworks and curriculum strate-
gies regarding research-based education.

Student engagement in research
Studies included in the current review highlight the 
importance of emphasizing research in the education 
programme to ensure that students have the skills to 
provide future best practice [51] and develop students 
research skills and competence [34, 43, 51, 66]. This may 
be accomplished by participation in research projects [46, 
55]. Previous research among occupational therapy and 
physiotherapy students has identified positive attitudes 
towards research, particularly related to reading research 
literature and applying research findings to improve prac-
tice [69]. Learning research skills to improve practice and 
benefit healthcare outcomes has also been highlighted 
as important in nursing education, where student–fac-
ulty collaborative projects have been recommended 
[70, 71]. This is in agreement with previous research in 
medical education, where developing students research 
skills has been highlighted as important for ensuring that 
students make informed decisions in their future prac-
tice [72]. Moreover, student participation in research 
has improved their scientific productivity, knowledge, 

interest and attitudes towards research [73, 74]. Based on 
the reviewed literature relating to occupational therapy 
and physiotherapy education programmes, it appears 
important that students’ engagement in research clearly 
links with professional practice. Moreover, students need 
to develop research skills suitable to provide future best 
practice; one approach is by introducing research meth-
ods to students early and facilitating participation in 
inquiry-based activities throughout the education pro-
gramme. Studies investigating inquiry-based activities 
and students’ engagement with research appear to be 
useful: these will hopefully expand in number and scope, 
as more knowledge regarding students’ experiences and 
learning outcomes from such activities is needed.

Curriculum improvement regarding EBP
Regarding curriculum, clear EBP competence goals and 
a progression has been suggested, and research-based 
knowledge should be highlighted to a larger degree [52]. 
This is in line with policy documents, such as those 
from the World Federation of Occupational Therapists 
[75] and World Physiotherapy [76]. These documents 
recommend a curriculum that includes critical think-
ing, problem-solving, EBP, research and lifelong learn-
ing [75], and encourage and support a curriculum which 
is evidence-based/informed and develops students’ 
research skills [76]. Moreover, physiotherapists’ educa-
tion framework emphasizes EBP, literature searches and 
reviews, research methodologies and research in physi-
otherapy education [77]. This is in agreement with the 
AMEE Guide [78], which centres on curriculum design 
related to developing undergraduates’ research skills in 
medical education. In this guide, it is highlighted that 
medical students must understand research methods 
and the benefits that research brings to their profes-
sion. Students’ active participation in research activities 
is suggested, and adopting a student-centred approach 
in the curriculum may facilitate developing students 
research skills [78]. Here, suitable methods may include 
project-based learning, case-based learning, inquiry-
based learning or PBL methodologies within the cur-
riculum design [78]. The role of accreditation will also 
have an impact on the integration of research in the cur-
riculum, as the expectations of both faculty members’ 
and students’ research skills may increase [23]. Further, 
accreditation has the potential to improve health-care 
outcomes, with its ability to influence and standardize 
the quality of education programmes [23]. Strengthening 
the research integration in curricula had a positive effect 
on research-related student learning outcomes among 
first-year medical students [79].

Few of the included studies in our review focused on 
curriculum design or improvement; instead, the focus 
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was mainly on EBP. However, previous studies have 
focused on strategies to support faculty in teaching stu-
dents research and inquiry [20, 21]. It has been argued 
that engaging students in research and inquiry early on 
and ensuring a progression in research and inquiry in the 
education programme is important [20]. Further, ensur-
ing systematic thinking and coherence in the curriculum 
regarding how students can obtain the needed skills to 
engage with research has been highlighted [21]. Moreo-
ver, inquiry-based learning seems to be one of the key 
aspects of research-based education, and student-active 
learning can be beneficial for developing students’ ana-
lytical and critical thinking skills [21]. Huet [1] focused 
on implementing research-based education in cur-
ricula and recommended four actions to succeed. First, 
the institution must have clear guidelines for embrac-
ing a research-based education model at all levels of 
the study programme. Second, the institutional policies 
must take into account the time needed to conceptual-
ize, plan and deliver research-based and research-led 
teaching approaches. Third, the importance of facili-
tating a culture of research and teaching must be high-
lighted as two integrated activities. Fourth, academics 
must be provided with pedagogic support, preparing 
them to develop learning and teaching strategies that are 
sustained in research-led or research-based approaches 
in early stages in the curriculum. Based on these recom-
mendations, it seems beneficial to embrace a research-
based education model in the education programme and 
to integrate research with teaching in the organization 
of that programme. Related to occupational therapy and 
physiotherapy curricula the emphasis on research should 
be increased to ensure that students have research skills 
that can benefit their professional practice and health-
care outcomes. Learning and teaching strategies may be 
designed in agreement with research-based teaching and 
research-led teaching [1].

EBP teaching
The most frequently identified strategies in our review 
were related to EBP teaching. Findings from these stud-
ies indicate that the teaching and learning of EBP should 
be emphasized in clinical placements [49, 53, 56, 57, 59, 
64–66] and in collaboration with clinical practice [50, 
53, 59, 64]. Further, early EBP education led to adequate 
knowledge, confidence and positive attitudes [56]. Teach-
ing should be based on cutting-edge research and reflect 
EBP [57], and educators should be proactive by improv-
ing teaching and encouraging teaching based on current 
research as well as being active in research themselves 
[48]. Having research inform teaching and educators 
be active in research projects coincides with research-
led teaching, as described by Huet [1]. However, Huet 

emphasized that educators do not need to be active 
researchers or perform cutting-edge research, but they 
do need to be engaged in a scholarly manner within their 
field [1]. Moreover, findings from studies included in our 
review indicate that all the EBP steps should be included 
in teaching [62, 63]: this is in agreement with previous 
research that indicates that most EBP educational inter-
ventions focus on teaching only some of the EBP steps 
[80]. Further, multifaceted approaches including lectures, 
tutorials, workshops and journal clubs have also been 
found to be beneficial when teaching EBP to health stu-
dents from programmes such as medicine, physiotherapy 
and occupational therapy [32, 33]. Among professional 
bachelor degree healthcare programmes, research 
courses, workshops and collaboration with clinical prac-
tice are recommended as methods for teaching EBP [28].

Summarizing the above, collaboration with clinical 
practice and emphasizing teaching and learning of EBP 
in clinical placements seems to be beneficial in occupa-
tional therapy and physiotherapy education programmes; 
further, multifaceted approaches in teaching EBP should 
be emphasized, and teaching activities could be based on 
cutting-edge research and reflect EBP.

Journal club
Findings from studies included in our review indicate 
that journal clubs are a well-suited means to increase 
students’ engagement with professional literature and 
to recognize the importance of EBP [44]. Journal clubs 
may be suitable as a method for students to imple-
ment research skills in clinical placements and to facili-
tate collaboration with clinical instructors [52, 53, 65]. 
Moreover, journal clubs have been proposed to support 
knowledge translation [49], and more frequent use of 
journal clubs in undergraduate curricula has been advo-
cated [45]. Similar to the findings in our review, previous 
studies have argued that journal clubs can assist students’ 
EBP learning process [81] and add to their EBP skills, 
particularly regarding students’ ability to search the lit-
erature and to comprehend and appraise research articles 
[82]. However, other studies did not find improvement 
in critical appraisal skills from students’ participation 
in journal clubs [83–85]; nevertheless, students have 
reported an overall positive experience from participat-
ing in them, especially with a view towards discussing 
research utilization [86]. Further, journal clubs can be 
suitable as a learning and collaboration method between 
education and practice [87, 88]. Previous reviews among 
medical students, as referenced by Young et al. [33], have 
described a positive effect of journal clubs as a method 
for teaching EBP [83–85, 89].

We did not identify many studies investigating journal 
clubs among occupational therapy and physiotherapy 
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students, and more studies are needed. In view of the 
above, it appears that implementing journal clubs in 
occupational therapy and physiotherapy education can 
offer advantages, such as improving students’ search-
ing and reading skills, helping them stay up-to-date and 
facilitating research utilization in clinical placements 
and future practice. Journal clubs can be introduced in 
the first year as a part of a research or EBP course, facil-
itated by academic staff.

What can be learned from this scoping review?
Based on the findings from our review, knowledge 
regarding research-based education and strategies to 
support the implementation of research-based educa-
tion in occupational therapy and physiotherapy cur-
ricula are scarce. EBP has been emphasized to a greater 
degree in studies in these programmes, and more 
knowledge is needed to implement research-based 
education in curricula. Only one of the included stud-
ies explored research-based education [51]. However, 
some elements of both research-led and research-
based teaching were described in the included studies. 
Emphasizing students’ active involvement in research 
projects, conducting systematic reviews and participa-
tion in journal clubs may be perceived as a practical 
means of implementing research-based teaching. Simi-
larly, research-led teaching is exemplified by educators 
who utilize cutting-edge research findings and use their 
own research to support their teaching.

Research training is important for all health science 
professions [34], and in professional programmes such 
as occupational therapy and physiotherapy it is impor-
tant that the emphasis on research is linked to profes-
sional practice and implementing research as a part 
of EBP. As described earlier, EBP and research-based 
education are different concepts. However, EBP has 
relevance for discussions regarding research-based 
education when it comes to using research evidence in 
professional practice. As highlighted by Brew, ‘some of 
the best examples of undergraduate students engaging 
in inquiry processes in order to learn come from pro-
fessional areas. As professions become increasingly evi-
dence based, valuing the use of research as an integral 
part of professional practice, students are also increas-
ingly being required to engage in inquiring into aspects 
of practice in order to learn’ ([90] , p. 19). Creating a 
research-based learning environment thus has benefits 
for occupational therapy and physiotherapy students, 
as they can learn how to become critical thinkers and 
lifelong learners and to generate discipline-enriching 
knowledge [1]. These skills are important for their 
future professional practice.

Implications for educational practice
Based on the included studies in our review, we rec-
ommend that students’ learning of research methods 
should be prioritized. More methodological compe-
tence seems to be needed for students to be able to read 
and understand research articles—it is therefore foun-
dational for undergraduate research training [34, 51]. 
Research should be introduced early in the education 
programme, including introducing students to system-
atic reviews and searching for appraised evidence [66]. 
Involving students in research projects might be a good 
learning arena, as it may encourage students’ engage-
ment in research and promote collaboration with 
clinical practice [46, 55]. Students conduct systematic 
reviews could be emphasized, as this might provide 
basic research skills and encourage the use of EBP in 
future clinical practice [43, 66].

The majority of the strategies identified in this 
review were related to ‘EBP teaching’. Based on the 
included studies, we recommend that the teaching 
and learning of EBP should take place in clinical place-
ments in addition to classroom teaching [49, 53, 56, 57, 
59, 64–66]. Further, all EBP steps should be included in 
teaching where case-based methods may be a suitable 
approach [62, 63]. It is recommended that educators 
should base their teaching on current relevant research 
and be active researchers themselves [57]. Journal 
clubs should be emphasized in the curriculum as it 
can be a foundation for engagement with professional 
literature and the recognition of the importance of 
EBP [44]. Journal clubs have also been recommended 
as a means for cooperation between occupational 
therapy students, scientific staff and clinical instruc-
tors [52, 53, 65]. Moreover, there should be increased 
focus on research-based knowledge in the curriculum, 
and progression needs to be ensured [52]. To succeed 
with implementing research-based education, aware-
ness of the research-based education model should 
be increased in education programmes, and different 
teaching and learning strategies should be explored 
[1]. Elements of research-based education should be 
reinforced at all level of the study programme, and 
introduced early [1]. Relevant organizational units, 
such as faculties and departments, must take responsi-
bility for raising students’ and educators’ awareness of 
the importance of linking research and education, and 
how the implementation and use of research in educa-
tion can be promoted in different ways [1]. In profes-
sional programmes such as occupational therapy and 
physiotherapy, research-based education will prefer-
ably be designed such that learning and teaching activ-
ities are relevant to the specific fields of professional 
practice [22, 51].
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Strengths and limitations
A strength with this scoping review is that it complies 
with the key steps outlined in the Arksey and O’Malley 
2005 [35] framework, and further developed by Levac 
et al. 2010 [36] and Khalil et al. 2016 [37], to systemati-
cally select and summarize existing literature focusing 
on research-based education. We also used the JBI man-
ual for conducting scoping reviews to ensure a system-
atic methodology [38]. Our scoping review presents an 
overview of existing literature describing research-based 
education in occupational therapy and physiotherapy 
bachelor programmes. However, some limitations need 
to be addressed. There is a possibility that relevant stud-
ies were included in this review, although several data-
bases and grey literature were searched. The quality of 
the included studies was not assessed as a part of this 
scoping review, as according to Arksey and O’Malley [35] 
there is no attempt made to present a view regarding the 
‘weight’ of evidence in relation to particular interventions 
or policies. This is because the scoping study does not 
seek to assess quality of evidence and consequently can-
not determine whether particular studies provide robust 
or generalizable findings.

Conclusion
This scoping review has provided an extensive overview 
of literature describing research-based education in occu-
pational therapy and physiotherapy programmes. How-
ever, only a few of the included studies in this review had 
specifically investigated aspects of research-based edu-
cation. The most frequently identified strategies in our 
review were related to EBP teaching. Overall, our find-
ings show that ensuring students’ competence in research 
methods is necessary for students to be able to read and 
understand research articles, which are important foun-
dational skills in undergraduate research training. Journal 
clubs may give students a foundation for engaging with 
research literature. Moreover, students’ basic research 
skills may be facilitated through their involvement in 
research projects and by conducting systematic reviews. 
Cooperation with clinical practice is important in occu-
pational therapy and physiotherapy education. Faculty 
members should be proactive by improving teaching 
based on current, relevant research, and the awareness 
of research-based education should be increased among 
both faculty members and students.

Based on our findings, research-based education appears 
to be a new and relatively unexplored research field in the 
context of occupational therapy and physiotherapy educa-
tion programmes, and we argue that more studies inves-
tigating research-based education in these programmes 
are needed. As so few of the included studies focused 

on faculty members, more studies among faculty mem-
bers—concerning their views, experiences and practices 
related to research-based education—are needed. Moreo-
ver, future research could investigate viable and effective 
strategies for teaching research methods to undergraduate 
healthcare students, students’ learning outcomes regard-
ing research methods and students’ research skills and 
involvement in research projects. Further, cooperation 
between education programmes and clinical placements 
regarding research implementation should be explored. 
Scant studies investigating curriculum design for inte-
grating research seem to exist, and more such studies are 
needed in this area. Future studies may benefit from inves-
tigating curriculum design in accordance with research-
based education curriculum and based on the policy 
documents concerned with implementing research and 
developing students’ research skills.
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