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Abstract 

Background: Research capacity building (RCB) initiatives have gained steady momentum in health settings across 
the globe to reduce the gap between research evidence and health practice and policy. RCB strategies are typically 
multidimensional, comprising several initiatives targeted at different levels within health organisations. Research edu-
cation and training is a mainstay strategy targeted at the individual level and yet, the evidence for research education 
in health settings is unclear. This review scopes the literature on research education programs for nurses and allied 
health professionals, delivered and evaluated in healthcare settings in high-income countries.

Methods: The review was conducted systematically in accordance with the Joanna Briggs Institute scoping review meth-
odology. Eleven academic databases and numerous grey literature platforms were searched. Data were extracted from the 
included full texts in accordance with the aims of the scoping review. A narrative approach was used to synthesise findings. 
Program characteristics, approaches to program evaluation and the outcomes reported were extracted and summarised.

Results: Database searches for peer-reviewed and grey literature yielded 12,457 unique records. Following abstract 
and title screening, 207 full texts were reviewed. Of these, 60 records were included. Nine additional records were 
identified on forward and backward citation searching for the included records, resulting in a total of 69 papers 
describing 68 research education programs.

Research education programs were implemented in fourteen different high-income countries over five decades. Pro-
grams were multifaceted, often encompassed experiential learning, with half including a mentoring component. Out-
come measures largely reflected lower levels of Barr and colleagues’ modified Kirkpatrick educational outcomes typol-
ogy (e.g., satisfaction, improved research knowledge and confidence), with few evaluated objectively using traditional 
research milestones (e.g., protocol completion, manuscript preparation, poster, conference presentation). Few programs 
were evaluated using organisational and practice outcomes. Overall, evaluation methods were poorly described.

Conclusion: Research education remains a key strategy to build research capacity for nurses and allied health profes-
sionals working in healthcare settings. Evaluation of research education programs needs to be rigorous and, although 
targeted at the individual, must consider longer-term and broader organisation-level outcomes and impacts. Examin-
ing this is critical to improving clinician-led health research and the translation of research into clinical practice.
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Introduction
The translation of research evidence into health prac-
tice and policy relies on healthcare organisations 
and systems having sufficient research capacity and 
capability [1–3]. Health organisation executives and 
policymakers globally, recognise the need to invest 
in research capacity building (RCB) initiatives and 
interventions that are delivered in healthcare settings 
[2–4]. RCB strategies encompass a range of initiatives 
designed to promote individual, team and organisa-
tion research skills, competence and to influence atti-
tudes towards research [2, 5–7]. Initiatives designed to 
build individual and organisational research capacity 
may include education and training programs, funding 
for embedded researchers (e.g., fellowships, scholar-
ships) and other research support roles (e.g., research 
librarians, knowledge-brokers), strategic collabora-
tions with academic partners and developing research 
infrastructure [2, 6, 8]. RCB strategies often comprise 
a combination of the aforementioned approaches [8] 
and notably, research education and training programs 
are a sustaining feature of many [2, 3, 6, 8–11]. This 
is likely related to the insufficient coverage of research 
in undergraduate health curricula and the need for 
supplementary education to fill research knowledge 
and skill gaps, particularly for non-medically trained 
healthcare professionals. Medically trained health-
care professionals typically have a greater inclination 
toward and engagement in research than their nurse 
and allied health counterparts [4, 8, 12, 13]. Given 
that nursing and allied health form the majority of the 
health workforce [14, 15], there is increasing interest 
in RCB strategies that target nurses and allied health 
professionals to enhance the delivery of evidence-
informed care across all healthcare settings and ser-
vices [8, 16–18]. Allied health comprises a range of 
autonomous healthcare professions including physi-
otherapy, social work, podiatry, and occupational ther-
apy [16].

This review was commissioned by an academic 
health science centre in Australia, to inform the 
research education and training component of its 
health organisation RCB strategy. Given the typi-
cally multidimensional nature of RCB strategies, their 
functions and impacts at the various levels are inex-
tricably related [2, 5]. This makes the discernment 
between research education and training interventions 
and other elements of strategies a fraught endeav-
our. For example, embedded researchers may form 
part of a broader organisational RCB strategy, and in 
the scope of their work, may perform an ad hoc edu-
cation function (e.g., through their interactions with 

novice researchers) [11, 19]. Aligning with the pur-
pose of this work, this review defines research educa-
tion and training programs as organised initiatives or 
interventions that are either discrete (e.g., standalone 
workshops or research days) or longer in their dura-
tion (e.g., research courses or a series of workshops or 
lectures) wherein curriculum is developed and shared 
with multiple individuals or participants, with a view 
to develop and apply research skills [2, 5]. Healthcare 
settings are considered those wherein the provision of 
healthcare is considered core business (e.g., hospitals, 
community-based health services, cancer care ser-
vices, family medicine clinics) and is therefore the set-
ting in which research evidence needs to be applied or 
translated to reduce the gap between research knowl-
edge and practice [2, 20].

An initial search of Cochrane Database of System-
atic Reviews, Joanna Briggs Institute’s Evidence Syn-
thesis, PROSPERO, and Google Scholar for reviews of 
research education and training programs delivered in 
health settings, yielded no existing or planned reviews. 
On further cursory review of the RCB and research 
education literature, and concomitant discussions with 
four content experts (i.e., educators, academic and cli-
nician researchers concerned with research capacity 
building), it became apparent that research education 
programs take different forms, occur in pockets within 
health organisations across health districts and regions, 
are not always formally evaluated, and often fail to 
account for adult learning principles and theories. 
The decision to conduct a scoping review, rather than 
a conventional systematic review, was based on three 
key factors: 1) the heterogeneity evident in research 
education program characteristics; 2) the absence of 
an existing synthesis of evidence for research educa-
tion programs delivered in health settings [5]; and 3) 
the need to identify the gaps in knowledge about these 
programs.

This systematic scoping review sought to scope the 
research education and training programs delivered 
to nurses and allied health professionals working in 
health settings and the evidence supporting these 
approaches. The specific review objectives were to 
describe the:

1. Types of research education programs delivered in 
health settings in high-income countries

2. Theoretical or pedagogical principles that underly 
the programs

3. Approaches to research education program evaluation
4. Types of outcomes reported
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Methods
This review used the Joanna Briggs Institute’s (JBI) scop-
ing review methodology. As per the JBI methodology, 
search terms were developed for Population, Concept 
and Context (PCC). The review question, objectives, 
inclusion/exclusion criteria and search strategies were 
developed and documented in advance (Additional File 1 
Scoping Review Protocol). The review is reported in 
accordance with the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses (PRISMA) exten-
sion for scoping reviews (Additional File 2 PRISMA-ScR 
checklist [21]).

Search strategy
The researchers identified a set of key papers based on 
their knowledge of contemporary research education 
programs and in consultation with four content experts 
from two high-income countries. They used these 
papers to identify the key search terms. In consultation 
with the research librarians (SH and HS, see acknowl-
edgements), the research team conducted preliminary 
scoping searches to test the search terms and strategy 
(between 3 March – 10 March 2022). These searches 
informed decisions about final search terms. A tailored 
search strategy was developed for each academic data-
base (Additional file 3 Search Strategy).

Academic databases searched included PubMed, Ovid 
MEDLINE, Embase, CINAHL, VOCEDPlus, PEDro, Sco-
pus, ERIC, Informit Health Database, JBI, and Google 
Scholar. Selected grey literature platforms as determined 
by our knowledge of relevant websites and organisations, 
were searched. Where larger search yields were observed 
(e.g., via Google and Google Scholar), the first 250 items 
were reviewed, only (Additional  file  4 Grey literature 
search). The final research database searches were con-
ducted between 12 and 15 March 2022 by a researcher 
with extensive systematic literature searching experience 

(Author 2) in consultation with a research librarian. Grey 
literature searches were conducted on 17 March 2022. 
Searches of the reference lists of included records and 
forward citation searches were undertaken.

Inclusion criteria and exclusion criteria
Literature was selected according to defined inclusion 
and exclusion criteria developed using the PCC frame-
work (see Table 1). Research education or capacity build-
ing programs delivered to qualified health professionals, 
working in health settings (excluding programs delivered 
as part of tertiary study) in high-income countries (HIC) 
as defined by the Organisation for Economic Co-opera-
tion and Development (OECD), were included [22]. The 
decision to include studies published in HICs only was 
made with a view to introduce a level of homogeneity 
around the broader resource contexts of the study popu-
lations [23, 24]. No date limits applied, and all types of 
literature published up to 17 March 2022 were included. 
Literature published in English only was included, due to 
resource limitations.

Study selection, quality appraisal and data extraction
Citations were imported into Covidence (Veritas 
Health Innovation, Melbourne, Australia) for screen-
ing. Titles and abstracts were independently screened 
by two reviewers initially, with conflicts resolved by a 
third (independent) reviewer. Similarly, full texts were 
reviewed by two researchers and the reasons for exclu-
sion were noted (Additional file 5 Excluded studies). Data 
was extracted from the included texts by five researchers. 
Formal quality appraisal is not typically undertaken as 
part of scoping review methodology and was not under-
taken for the papers included in this review [25].

Data extracted were tabulated and results were syn-
thesized using a descriptive approach guided by the 
review objectives as per a scoping review methodology. 

Table 1 Inclusion and exclusion criteria

a  Health professionals were not limited to those that are accredited or registered, but rather included any health worker that was situated in a healthcare setting
b  Evaluation was considered if there was an informal or formal approach to measuring and describing the outcomes and/or impacts of the program, to determine 
whether it met its objectives

Inclusion criteria Exclusion criteria

Population Health professionals working in healthcare settings including 
nurses, midwives, allied health professionals (e.g., physiotherapists, 
dietitians, speech pathologists, social workers, occupational thera-
pists, podiatrists, dietitians),  pharmacistsa

Medical doctors only
Health professionals working in non-health / academic settings
Undergraduate students

Concept Research capacity building/ development programs, research-
orientated continuing education, in-services, training, workshops, 
workplace learning or mentorship
Evaluated  programsb

Fellowships, scholarships, or other new roles (e.g., knowledge 
brokers, embedded researchers, librarian), research education as part 
of tertiary course, global research capacity building frameworks and 
programs

Context Research or capacity building programs delivered in the healthcare 
setting in high-income countries (according to OECD criteria) [22]

Programs delivered in academic institutions and non-health settings 
or in low and middle-income countries



Page 4 of 55King et al. BMC Medical Education          (2022) 22:385 

Outcomes measured and reported in the papers were 
mapped to the modified Kirkpatrick’s educational out-
comes typology [26, 27]. Recognising the complex 
interactions between individuals, research education 
programs, organisational and other factors, and the 
various outcomes produced [2], the modified Kirkpat-
rick’s typology gives rise to the identification of outcome 
measures at multiple levels or within these inter-related 
domains [26].

Results
Of the 207 citations considered for full text screening, 
60 met the inclusion criteria and nine additional papers 
were located through a citation search of the initial set 
(Fig. 1 PRISMA Flow Diagram) [28].

Research education program characteristics
When, where and to whom research education programs 
were delivered
A total of 69 papers, describing 68 research education 
and training programs were reviewed. The implementa-
tion of the programs spanned five decades, with almost 
half (n =  33) implemented in the most recent decade. 

Research education programs were delivered in the 
United States of America (n =  22), Australia (n =  20), 
the United Kingdom (n =  9), Canada (n =  5), Denmark 
(n =  2), Qatar (n =  2), and one each in Argentina, Fin-
land, Japan, Italy, Singapore, Sweden, Spain, and The 
Netherlands. The geographical distribution of programs 
by country is presented in Fig.  2. Research education 
programs were targeted and delivered to different health-
care professional groups. Programs were delivered most 
frequently to nurses and midwives (n = 35), then mixed 
professional groups (n =  18), allied health (n =  13), and 
pharmacists (n = 2). The characteristics of included pro-
grams are provided in Table 2.

How research education programs were formatted 
and delivered
Research education programs were delivered in sev-
eral different formats and over different types of dura-
tions. Some were delivered as standalone single study 
days, workshops or sessions [29–34], and others as a 
series of several short sessions or workshops [35–45]. 
The majority of papers described integrated research 
education courses of either a short duration, (i.e., one 

Fig. 1 PRISMA Flow Diagram
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to 4 months) [46–65], medium duration (i.e., five to 11 
months) [9, 66–76], or longer-duration (i.e., 1 year or 
longer) [77–94].

Programs almost always included a didactic element 
(e.g., lectures, seminars), delivered by an experienced 
academic or clinician-researcher (researcher with a 
primary healthcare qualification; [95]) or an individual 
with content expertise (e.g., biostatistician [48], librar-
ian [33, 57, 66], ethics committee member [57] or data 
manager [42]). Most of the programs were multifac-
eted and included a mix of didactic teaching as well as 
either group discussion, online teaching (e.g., telecon-
ferences or modules), or the practical application of 
theoretical principles between education sessions. Sev-
eral were described as single mode research education 
programs (e.g., seminars, lectures, or online modules 
only) [29–31, 33, 37–39, 46, 48, 49, 53–55, 87]. Timing 
was described as an important consideration in sev-
eral papers, with an emphasis on minimising impact on 
participants’ working day or clinical duties. For exam-
ple, by holding sessions early (8 am) prior to the work-
ing day [9, 51] or on weekends [32, 63, 71].

Features and content of research education programs
The curricula or research education content described in 
the papers reflected the aims of the programs. Program 
aims were broadly categorised according to the level of 
intended participants’ research engagement: research use 
or consumption (n =  28) and research activity (n =  31) 
[96]. Where the program content focused on searching, 

retrieving, and appraising research literature, and con-
sidering in the context of clinical practice (i.e., evidence-
based practice), this was considered engagement at 
the research user or consumer level. Slightly more pro-
grams were concerned with developing research skills to 
engage in and conduct research activity. These programs 
included content related to research methods, data col-
lection and analysis techniques, protocol development 
and ethics application [31, 35, 37, 39, 42, 43, 48, 49, 52, 
53, 57, 59, 63, 64, 67, 68, 73, 77–85, 90–92]. Seven pro-
grams were orientated toward developing participants’ 
skills for research dissemination, typically writing for 
publication [9, 32, 33, 47, 51, 74] or preparing research 
posters and seminars [88]. It was assumed that the partic-
ipants in the programs concerned with writing for pub-
lication had already undertaken a research activity and 
needed further education and support to formally dis-
seminate their findings. Two programs were specifically 
focused on developing participants’ skills to complete a 
systematic review [46, 76]. Three programs included con-
tent directly related to implementing research in practice 
[60, 80, 86].

Fourteen programs required that participants had overt 
support from their manager to participate (e.g., written 
approval or direct selection of participants) [46, 51, 58, 
62, 75, 79–81, 83, 85, 91–94]. Two papers described par-
ticipants’ departments being actively supportive of their 
participation in the research education program [59, 86]. 
One paper referred to managers’ positive role modelling 
by engaging in the research education program [39] and 

Fig. 2 Geographical distribution of research education programs. This image was generated by the authors via Microsoft Excel using the Map 
function
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another described the criteria used to determine the suit-
ability of participants based on their context (i.e., sup-
portive managers who were interested in research and 
willing to release participating staff for half day each 
week) [88]. Five papers described manager or leadership 
support as being a key enabler to participants engaging 
in the education program [56, 60, 75, 89, 91] and four 
papers referred explicitly to the lack of organisational, 
managerial, or collegial support as key limitations to, or 
a negative influence on participants’ learning experience 
[49, 77, 84, 88].

Nine papers described the integration of opportuni-
ties to acknowledge the achievements of program par-
ticipants. Opportunities were described as formal events 
held at the conclusion of the program to celebrate the 
participants’ completion [58, 66, 80, 83], recognition via 
staff communications or at an organisation-wide event 
[37], opening participants’ project presentations to a 
wider healthcare organisation audience [92], or by man-
agers providing opportunities for participating staff to 
present their work to colleagues [81, 82]. One program 
included the acknowledgment of contact hours for nurse 
participants to attain continuing professional develop-
ment points for their professional registration [54] and 
another referred to participants’ “recognition and expo-
sure” within and beyond their organisation, as a partici-
pant-reported benefit (46, e–145).

Theories and pedagogical principles
Understanding how people learn effectively is fundamen-
tal to the design of any educational program. Thus, the 
second aim of this review was to determine what pedago-
gies (teaching methods) were employed for adult learners 
undertaking research education and training. Few of the 
studies (n =  13) included in this review explicitly stated 
which pedagogical strategies informed the design and 
delivery of the education programs. However, where pos-
sible we extracted pedagogical strategies that appear to 
be present (see Table 2).

Education programs generally included a mix of active 
and passive learning strategies. Active learning can be 
defined as an activity which engages students as partici-
pants in the learning process whereas with passive learning, 
students receive information from the instructor but have 
little active involvement [97]. Passive forms of learning or 
didactic approaches that were employed included seminars, 
lectures, reading, and exams. Five programs were described 
with respect to the didactic learning component only, with 
no reference or implication of any underlying pedagogy or 
learning theory [39, 45, 48, 49, 53].

Commonly, education programs included some form of 
experiential learning. Experiential learning, or “learning 
by doing” is a type of active learning whereby students 

apply knowledge to real-world situations and then reflect 
on the process and experience [98]. Examples of expe-
riential learning described in the education programs 
include simulations, role-play, preparation of research 
protocols, grant proposals, manuscripts, and appraisal 
of research. Lack of experiential learning, or “practical 
experience”, was described as a limitation in one paper 
[38]. Quizzes were utilised in two programs [42, 66] to 
reinforce participants’ learning.

Social cognitive theories of learning, such as self-
efficacy theory [99], were explicitly mentioned in seven 
studies [31, 47, 54, 56, 61, 71, 72]. Self-efficacy theory 
posits that a person’s belief in their capabilities pro-
vide the foundation for performance and accomplish-
ment. If a person has low self-efficacy (little belief in 
their capabilities) and fear related to the task at hand, 
they will likely avoid that task for fear of failure. Educa-
tion programs using a self-efficacy framework focused 
on increasing participants self-efficacy through coach-
ing, support, social modelling, and mastery experiences. 
Five studies referred to Roger’s Diffusion of Innovation 
theory [37, 50, 60, 68, 71], which posits that identifying 
and working with highly motivated individuals is an effi-
cient way to promote the adoption of new behaviours 
and practices more widely [8].

Two studies were informed by the Advancing Research 
and Clinical practice through close Collaboration (ARCC) 
Model which is based on cognitive-behavioural theory 
and control theory, and therefore designed to address bar-
riers to desired behaviours and practice [65, 100]. Other 
programs described drew on the transtheoretical model 
of organisational change [62], Donald Ely’s conditions for 
change [37], the knowledge to action framework [52] and 
the Promoting Action on Research Implementation in 
Health Services (PARiHS) Framework [72].

Mentoring was a feature of more than half of the pro-
grams (n =  37). This is where novice researchers were 
paired with an experienced researcher, typically to sup-
port their application and practice of the knowledge 
gleaned through their education or training [101]. In 
three papers describing programs that did not include 
mentoring, this was identified as a critical element for 
future research education programs [37, 78, 92]. Several 
evaluations of programs that included mentoring illus-
trated that it was required throughout the life of the pro-
gram and beyond [9, 32, 67, 68, 73, 81, 84]. Harding et al. 
[46] found that mentors as well as mentees, benefited 
from the research education program, in terms of their 
own learning and motivation.

Social theories of learning, or collaborative learning 
approaches, were also frequently utilised (n =  40). Col-
laborative learning approaches are based on the notion 
that learning is a social activity at its core, shaped by 



Page 31 of 55King et al. BMC Medical Education          (2022) 22:385  

context and community. Such approaches promote 
socialisation and require learners to collaborate as a 
group to solve problems, complete tasks, or under-
stand new concepts. Collaborative approaches utilised 
included journal clubs [38, 50, 54, 69, 70, 87], writing 
groups [32, 51], classroom discussions [33, 36, 72, 76, 
80, 94], interactive group workshops or activities [29, 31, 
46, 47, 56, 75, 82, 84, 86, 93], and development of team 
research projects [78, 79]. These approaches were often 
reported to enhance cultural support with participants 
networking, sharing resources, and celebrating successes 
together. One program employed a self-guided learning 
approach through the use of computer-based learning 
modules [55].

Approaches to program evaluation
Less than half of the included papers accurately and com-
prehensively described the methodology and methods 
used to evaluate the research education program [9, 30, 
38, 46, 54–56, 60–63, 65, 69–71, 75, 77, 79, 82, 84–86, 
89, 100, 102]. The remaining papers either referred to 
the data collection techniques used without describing 
the overarching approach or methodology. Therefore, in 
Table 3 rather than referring to the approach to program 
evaluation as quantitative, qualitative or mixed meth-
ods, reference is made to the data collection techniques 
(e.g., surveys, interviews, facilitator reflections, audit of 
research outputs).

Most programs were evaluated using surveys (n = 51), 
some of these in combination with other outcome 
measures. More than half of the program evaluations 
(n = 38) used pre- and post-intervention surveys. Other 
evaluation methods included interviews, focus groups, 
attendance rates, and outcomes audits (e.g., ethics appli-
cations, manuscripts submitted for peer review or pub-
lished, grant applications, grants awarded, or adherence 
to evidence-based guidelines). Twelve evaluation stud-
ies included a control group [36, 38, 51, 60, 65, 68–70, 
77, 79, 86, 100]. Three evaluations were informal and 
did not explicitly draw on evaluation data but rather on 
general feedback, authors’ own reflections and observa-
tions, including observed research progress [35, 37, 94]. 
Evaluation of the longer-term outcomes were described 
in seven papers, where surveys were undertaken or out-
comes were otherwise measured between one and 5 
years after the programs were completed [44, 51, 76, 84, 
85, 89, 93].

Outcomes measured and described
Program outcome measures were mapped to Barr et al.’s 
modified Kirkpatrick educational outcomes typology 
[27]. The typology categorises educational outcomes 
reported according to their level of impact. The outcomes 

levels range from individual learner-level outcomes 
through to the impact of educational program on their 
organisation and healthcare consumer outcomes. See 
Table 4 below for descriptions of the outcome levels and 
the corresponding citations.

Almost all program evaluations included a mix of out-
come measure types or levels. In addition to the modified 
Kirkpatrick level outcomes, other types of outcomes and 
impacts were measured and reported. Program partici-
pant engagement was measured and reported with ref-
erence to interest and uptake, attendance, and drop-out 
rates in five evaluations [48, 54, 74, 78, 87]. Twelve pro-
gram evaluations explored participants’ experiences or 
perspectives of barriers to engaging in research in their 
health setting [34, 36, 49, 56, 71, 77, 81, 82, 84, 86, 88, 89] 
and four evaluations included program cost calculations 
[51, 60, 83, 90]. One evaluation measured group cohe-
sion, participant (nurse) productivity and nursing staff 
retention [100].

Programs that were evaluated over a longer period 
demonstrated a high success rate with respect to man-
uscript publication [34, 51, 76], longer term develop-
ment of research skills, experience, and engagement 
[44, 84, 89], and highlighted the value of mentoring 
to participants’ enduring engagement with research 
and to their development of research confidence and 
leadership skills [84]. One evaluation study included 
administrative leaders [89], one included training par-
ticipants’ managers [93], however none included senior 
executives or healthcare consumers.

Discussion
To the authors’ knowledge, this is the first systematic 
scoping review of the research education literature. The 
findings of the review support existing evidence of the 
continued relevance of research education and training 
to RCB endeavours [2, 16]. Indeed, research education 
appears to be a mainstay RCB strategy over the last five 
decades. This review sought to explore the features or 
characteristics of research education and training pro-
grams delivered to nurses and allied health profession-
als working in health settings in HICs, the pedagogical 
principles or learning theories underpinning the pro-
grams, how programs were evaluated, and the types of 
outcomes reported.

Common features and approaches to the delivery 
of research education were identified. Some common 
pedagogical features of research education programs: 
multifaceted delivery to allow for flexibility in engag-
ing with the program and content [5, 103], experiential 
learning [2, 103] and social or collaborative learning 
principles [103]. These underpinning principles were 
implied more frequently than they were explicitly 
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stated. The integration of mentoring to reinforce 
the knowledge gleaned through research education 
programs appears to be a critical element and a key 
component of contemporary research education and 
capacity building [2, 3, 104].

This review also highlights some differences in the 
programs, particularly in terms of duration, which var-
ied from single sessions or workshops to three-year pro-
grams. The curricula or educational content tended to 
reflect the aims of the programs which mapped to two 
different levels of engagement with research: research 
use or consumption and research activity. Some pro-
grams were specifically focused on advanced research 
skills, namely writing for publication, which is a par-
ticularly challenging aspect of the research process for 
clinicians [7, 51].

Findings indicate that organisational context and sup-
port are pivotal to the cultivation of and completion of 
research activity [2, 6, 7, 49, 77, 84, 88, 105]. Although 
this review focused specifically on papers describing 
research education programs targeting individual-level 
research capacity, there were several organisation-
related factors that were integrated into the programs. 
Middle or executive level manager support for pro-
gram participants was evident in numerous papers 
either through explicit support or permission, or posi-
tive role modelling. This resonates with the findings of 
existing evidence related to organisational factors ena-
bling research [7, 106, 107]. Schmidt and colleagues 
[106] have previously highlighted a lack of managerial 
support for research training participants and their 
projects, as a factor influencing withdrawal. Several 
programs incorporated events or other opportunities 
for participants to present their work or to be other-
wise recognised [37, 46, 54, 66, 80–83]. This facilitated 

organisation-level acknowledgement and celebration 
of individuals’ research activity and achievement, rein-
forcing organisational support for research [2].

This scoping review highlights some evidence of the 
impact of research education beyond the individual par-
ticipants, and on their colleagues and organisations more 
broadly. This broader impact can be attributed to par-
ticipants actively sharing their new knowledge and skills 
with their colleagues and teams [108]. Roger’s Diffusion 
of Innovation Theory can also underpin RCB strategies 
that are targeted at the individual level and explain how 
and why they have a broader impact on organisational 
research capacity and culture [104].

Research education program outcome measures 
tend to reflect lower levels of Kirkpatrick’s modified 
typology, with comparatively few studies reporting 
organisation-level impacts and none reporting health 
consumer outcomes. Although it is recognised that 
measuring and demonstrating direct links between 
RCB initiatives and health consumer outcomes is dif-
ficult [109], RCB initiatives including research training 
typically aim to promote the delivery of evidence-
informed care, which in turn improves health con-
sumer outcomes [110]. Some program evaluations 
included self-reported measures by participants that 
did not engage in the research education program, 
providing for comparisons between groups. Senior and 
executive managers, and healthcare consumers, how-
ever, were not involved in any evaluations reported. 
This limits knowledge of the outcomes and impacts 
beyond the individual participant level. Moreover, the 
program evaluation methods were generally poorly 
described. This is somewhat paradoxical, given the 
subject matter, however it is not a problem unique to 
research education and capacity building. Indeed poor 

Table 4 Evaluation outcomes according to Barr et al.’s modified Kirkpatrick typology

Level and label Description Citations

1: Reaction Participants’ experiences of, or satisfaction with the 
research education program

[29, 32–34, 39–45, 47, 49, 51, 52, 54, 57, 58, 61, 66, 69, 73, 
74, 78, 84, 87, 91]

2a: Attitudes toward research Participants’ self-reported changes in research atti-
tudes

[33, 36, 40, 41, 43, 45, 46, 55, 62, 68, 69, 71, 75, 80, 89, 
100, 102]

2b: Knowledge, skills, or confidence Self-reported changes in research knowledge, skills, or 
confidence
Objective measures of research knowledge or skills

[9, 31, 36–44, 46, 47, 50–53, 55, 56, 58, 59, 61, 63–65, 67, 
69–71, 75, 79, 81, 82, 84, 86, 87, 89–91, 93, 102]
[30, 38, 48, 56, 63, 65, 66, 69–71, 102]

3: Behaviour Self-reported changes in research activity / behaviour
Observed behaviours / research outputs (e.g., proto-
cols, manuscripts, conference presentations, grants)

[30, 34, 38, 53, 54, 56, 62, 66, 69, 71, 74, 75, 77, 80, 81, 84, 
85, 88, 93, 100, 102]
[31, 34, 35, 46, 48, 59, 64, 73, 74, 78, 87, 90–92, 94]

4a: Organisational culture or practice Changes in organisational research culture or practice 
(e.g., new research infrastructure, networks, or impact 
on program participants’ colleagues / teams)

[37, 38, 50, 55, 58, 60, 69, 79, 90, 100]

4b: Health consumer outcomes None reported Not applicable
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evaluation is a widespread problem evident in multi-
ple key healthcare areas such as Aboriginal Health in 
Australia [111] supportive care services for vulner-
able populations [112], and in continuing education 
for healthcare professionals [113]. Factors contrib-
uting to poor program evaluation likely include time 
constraints, inaccessible data, and inadequate evalua-
tion capacity and skills, as described in other scoping 
reviews of health and health professions education 
programs [111–113].

Although it is encouraging to see broadening interest 
in RCB initiatives for the nursing and allied health pro-
fessions including research education, investment in rig-
orous, carefully planned, broadly targeted and long-term 
evaluation is required. This will ensure that research edu-
cation programs maximise the outcomes for individuals 
and organisations and the most crucial impact on health 
consumer outcomes can be measured.

Strengths and methodological limitations
The strengths of this scoping review are the adherence 
to an established and systematic approach and the wide 
and comprehensive search including 11 research data-
bases, multiple grey literature databases and search 
engines. The methodological and content expertise 
within the research team, including expertise in scoping 
review, systematic review, realist review methodologies 
and research education and capacity building strate-
gies strengthened the rigour of the review. Moreover, 
the consultation with content experts during the devel-
opment of the search strategy ensured the review was 
well-informed and shaped to meet the needs of those 
concerned with RCB.

Nonetheless, this review is limited by several factors. 
Research education, training, and RCB more broadly 
are poorly defined concepts [2], as such, it is acknowl-
edged that the search strategy was developed in such a 
way that it may not have resulted in the retrieval of all 
relevant literature. This is acceptable, given the scop-
ing review aimed to provide an overview of the breadth 
and depth of the literature and used content expertise 
to balance the comprehensiveness of the review with 
the capacity to answer research questions [114]. It is, 
however, recommended that the findings of this review 
inform a more focused and systematic review of the 
literature.

It is well-established that research education and 
training alone, do not sufficiently influence research 
capacity and capability at an individual or organisa-
tional level [1, 7]. Indeed, barriers to nurse and allied 
health-led research include time constraints, demand-
ing clinical workloads, enduring workforce shortages, 

a lack of organisational support and research culture, 
funding, and inadequate research knowledge and 
skills, persist [7, 12, 39, 47, 115]. These factors were 
not analysed as part of the review. The explicit focus 
on research education meant that some RCB strategies 
with education as a component may have been missed.

The authorship team were situated in Australia, with 
limited knowledge of other, complementary search 
engines internationally and lacked the resources to 
execute extensive international grey literature searches. 
These limited grey literature searches introduce a level 
of publication bias. Publications in languages other 
than English were excluded for reasons related to fea-
sibility and limited resourcing. Through engagement 
with content experts early in the review, it was noted 
that many education programs are not formally docu-
mented, evaluated, or published in peer-reviewed or 
grey literature and therefore not accessible to others 
outside the organisation. This means that the review of 
published literature may not entirely represent research 
education programs in health settings.

Conclusion
Research education is a cornerstone RCB strategy for 
nurses and allied health professionals working in health 
settings. Education is typically aimed at enhancing 
individual clinician-level RCB however, there is some 
evidence that the outcomes of individual-level research 
education can influence organisational research capac-
ity and culture. Moreover, strategies targeted at the 
organisational level can be integrated into research edu-
cation programs. Mentoring, experiential, and collabo-
rative learning have gained recognition as key features 
of research education programs and facilitate the appli-
cation of new knowledge and skills in practice. Evalua-
tion continues to focus on lower levels of educational 
impact or traditional research outputs; there is need 
for greater attention to organisational culture, longer-
term capacity building outcomes and health consumer 
impacts. Approaches to the evaluation of research edu-
cation programs should incorporate the experiences 
and perspectives of managers, executives, health con-
sumers and other stakeholders concerned with research 
capacity and the delivery of evidence-informed care. 
This will ensure that RCB strategies and initiatives with 
greater impact at the individual and organisational level 
can be supported and that the impact of such initiatives 
can be measured at the population health level.
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