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ABSTRACT

This systematic review reports the state-of-the-art and evidence supporting interprofessional problem-based learning (iPBL)
as a developmental tool for interprofessional competences. A targeted search strategy deployed across seven electronic data-
bases identified 32 studies which met inclusion criteria following independent double review. All study types were included.
Aggregated results identified evidence (quantitative and/or qualitative) that iPBL promotes competences as categorised using
the Interprofessional Education Collaborative (IPEC) framework, in Ethics/Values (n = 7); Roles/Responsibilities (n = 27);
Interprofessional Communication (n = 19) and Teams/Teamwork (n = 21). Qualitative research dominated the literature.
Limited, high-level quantitative data observed effects on students’ attitudes and perceptions of interprofessional compe-
tences. Reporting of iPBL context and implementation mechanisms (e.g., trigger design) were largely absent in identified
studies. Most iPBL (n = 26), was conducted in university rather than clinical settings.
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collaborative practice; problem-based learning (PBL)

Health professionals who collaborate competently
can improve patient safety, quality of care (Olson &
Bialocerkowski, 2014; Zwarenstein et al., 2009) and clini-
cal outcomes (Institute of Medicine [IOM], 2015). Growing
evidence supports interprofessional education (IPE) as a
strategy to improve undergraduate and graduate interpro-
fessional attitudes and collaborative knowledge and skills
(Reeves et al.,, 2016). However, IPE activities are often
described in the context of the chosen teaching approach.
In many cases, the interprofessional learning outcomes are
not defined but assumed through the choice of evaluation
tool used (Thistlethwaite & Moran, 2010). Reviews of IPE
have focused on effectiveness and decisions about what IPE

to offer students, and when or how to do so, are often made
on pragmatic and logistical rather than pedagogical grounds
(Thistlethwaite, 2012).

Faresjo et al. (2007) reported that the Linkoping IPE model
(Wilhelmsson et al., 2009)—an exemplar of how IPE and
problem-based learning (PBL) can be combined effectively
at curriculum level for all prelicensure healthcare students at
a Faculty of Health Sciences—provided medical doctors with
interprofessional competence skills and abilities in addi-
tion to profession specific medical skills. In the only review
of interprofessional problem-based learning (iPBL) prior
to our review reported here, Thompson (2010) included
seven studies and examined the rationale for delivering IPE
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through PBL. Although data were limited from the included
studies, Thompson concluded that favourable evidence exists
that iPBL improved attitudes towards other professional
groups. However, to advance IPE evidence-based practice,
context and implementation mechanisms in the delivery of
specific IPE pedagogical approaches require further investi-
gation. iPBL has been identified as a popular strategy for IPE
delivery (Abu-Rish et al., 2012).

Therefore, the aim of this review is to describe the state-of-
the-art delivery of iPBL by focussing on the context of deliv-
ery and implementation mechanisms for entry-level health
professional students and evaluating the evidence that sup-
ports iPBL as an effective strategy for developing interprofes-
sional competences. In other words, we want to evaluate in
the literature where iPBL is delivered, how it is delivered and
whether it works. The research questions for this review are
as follows: a) “What contextual factors are associated with
iPBL delivery for health professional students?,” b) “What
iPBL mechanisms warrant consideration in interprofessional
education (IPE) for health professional students?,” and c)
“What interprofessional competences are achieved as out-
comes of iPBL with health professional students?”

To provide a clear framework for data extraction and nar-
rative synthesis of the findings, we begin by defining iPBL
and presenting a conceptual framework to outline the core
components of iPBL development for interprofessional com-
petence based on the extant literature.

Defining IPE, iPBL and the Modified Kirpatrick Model of
Evaluation

The operational definition of IPE adopted in this paper is
the widely accepted definition of IPE and reflects the type
of interactive, experiential and cooperative learning that
IPE theorist D’Eon (2005) advocates for the development of
interprofessional competences. The operational definition of
IPE is “occasions when two or more professions learn with,
from and about each other to improve collaboration and the
quality of care” (Barr, 2002, p.6).

Knowledge, skills and behaviours relating to interpro-
fessional competence are distinct from discipline spe-
cific knowledge and skills (Interprofessional Education
Collaborative [IPEC], 2011). Four interprofessional compe-
tency frameworks exist (Thistlethwaite et al., 2014) which
offer health educationalists a common language when set-
ting IPE learning outcomes. The Interprofessional Education
Collaborative (IPEC) of the United States (IPEC, 2011; 2016)
provides one such framework which groups core interprofes-
sional competences into four domains: 1) Values/Ethics, 2)
Roles/Responsibilities, 3) Interprofessional Communication,
and 4) Interprofessional Teams and Teamwork. Each com-
petency domain contains several competency statements

focused on the learning outcomes of IPE and are directed
at the learner on an individual rather than team level. For
example, “Communicate one’s roles and responsibilities
clearly to patients, families, community members, and other
professionals” is the first competency statement in Domain
2, Roles/Responsibilities (IPEC, 2016, p.12). The conceptual
model (Figure 1) proposed in this paper is informed by the
IPEC competence domains and used to categorise and evalu-
ate outcomes of interprofessional competences in this sys-
tematic review.

iPBL is a ‘complex intervention’ combining IPE and PBL
components that can act either independently or interde-
pendently (Medical Research Council, 2000). The combina-
tion of IPE and PBL in the form of iPBL has been referred
to as a “marriage made in heaven” (Dahlgren, 2009, p. 448).
In his paper, Dahlgren (2009) proposes that iPBL learning
results from the social and cooperative processes that occur
within the group. Originating in medical education, PBL is
first described as learning that occurs through the process of
trying to solve or manage real-life problems (Barrows, 1986).
Although the PBL teaching model (knowledge acquisition
versus problem-solving skills model) remains a source of
controversy in the literature (Servant-Miklos, 2019), a num-
ber of published PBL reviews (Albanese & Mitchell, 1993;
Colliver, 2000; Hung et al., 2019; Koh et al., 2008; Li et al.,
2019; Neville, 2008; Norman & Schmidt, 1992; Strobel &
van Barneveld, 2009; Vernon & Blake, 1993) report mixed
and often contradictory outcomes for knowledge acquisi-
tion, problem solving, teamworking and socio-cognitive
skills. However, there does appear to be consensus that the
theoretical and instructional constructs of PBL are suited to
the development of collaborative competences. As the use of
PBL to develop interprofessional collaborative competences
rather than discipline specific knowledge is the focus of this
review, we adopt the operational definition of iPBL as learn-
ing which results from the process of interprofessionally and
collaboratively trying to understand or manage shared clini-
cal problems.

The modified Kirkpatrick framework (Barr et al., 2005;
Reeves et al., 2015) has previously been identified as the
preferred evaluation framework for IPE initiatives (Reeves
et al., 2017) and consists of four levels. The first level (Level
1) focuses on students’ reaction to IPE, moving to percep-
tions/attitudes at Level 2a, followed by knowledge/skills at
Level 2b. Collaborative behaviour occurs at Level 3, with
the final level focused on performance in practice (Level
4a), including benefits for the patient and the wider com-
munity (Level 4b). This hierarchical framework (Table 1)
is used in our review to assess the impact of iPBL interven-
tions on the level of interprofessional competence achieved
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Table 1. Kirpatrick/Barr’s Hierarchy of Interprofessional Education (IPE) Outcomes Framework
(adapted from Reeves et al., 2015)

by health professional students. We draw on the modified
Kirkpatrick model of evaluation to guide both analysis and
discission of the results in relation to our research questions
outlined above.

An iPBL Conceptual Framework for Entry-level
Interprofessional Competence

Based on published reviews of IPE (Abu-Rish et al., 2012;
Cooper et al., 2001; Lawlis et al., 2014; Reeves et al., 2016;
Thistlethwaite, 2012; Thistlethwaite & Moran, 2010) and
extant literature in PBL design research (Barrett & Moore
2010; Hung, 2009, 2011, 2016; Jonassen & Hung, 2008;
O’Rourke et al., 2011; Stanton & McCaftrey, 2011), we devel-
oped a framework (Figure 1) to identify essential elements
in designing, delivering and evaluating iPBL as a guide for
health professional educators in the development of iPBL
interventions. This framework was subsequently used to
inform a data extraction proforma for iPBL studies iden-
tified in the review. We propose that the components pre-
sented in this framework operate in a non-linear fashion to
influence and generate desired interprofessional competence
outcomes. The framework considers iPBL design, implemen-
tation and evaluation in terms of context (C), mechanisms
(M) and outcomes (O). Contextual factors consider where
the iPBL intervention takes place: university setting; clini-
cal setting or a joint initiative; the professional disciplines
involved; the stage of learning and whether iPBL is embed-
ded or supplementary to the curriculum; and whether stu-
dents have prior exposure to clinical working and knowledge
of the PBL process. Mechanisms focus on the iPBL theo-
retical underpinnings, design and the PBL process. These

mechanisms include whether the initiative was designed
specifically for IPE by an interprofessional team, the type
of PBL trigger employed (e.g., diagnosis solution problems,
where a patient’s symptoms are presented and there is a clear
goal of diagnosis, treatment and management), the PBL pro-
cess or format used (including the number and duration of
PBL tutorials), and facilitator training specific to PBL and/or
IPE. The interprofessional learning outcomes were informed
by the four domains defined by IPEC (IPEC, 2011).

Method

To identify relevant studies, a systematic search of the liter-
ature was conducted guided by the preferred reporting items
for systematic reviews and meta-analyses (PRISMA) state-
ment (Moher et al., 2015). Meta-analysis was not considered
appropriate for this body of literature because of method-
ological, statistical and study outcome heterogeneity; there-
fore, narrative synthesis was employed (Popay et al., 2006).

Search Strategy and Inclusion Criteria

The following educational and medical databases were
searched from inception up to December 2019: Educational
Resources Information Centre (ERIC), PsychINFO,
EMBASE, PubMed, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Web of Science and the
Cochrane Library. To identify additional studies, references
from included papers and systematic reviews in the fields
of IPE and PBL were manually checked and cross-checked.
English language and human-study limits were applied
where the database allowed. No limitations were applied by
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Figure 1. A Conceptual Model of Context, Mechanisms and Outcomes for Developing
Interprofessional Problem-Based Learning (iPBL).

study methodology to allow for a comprehensive overview
that includes students’ perceptions of iPBL and its role in
developing the interprofessional competences of interest.
Conference abstracts without an accompanying full confer-
ence paper or other publication, non-peer reviewed reports
and theses were excluded based on evidence that data pre-
sented may be inadequate or not dependable. In addition,
inclusion of those documents typically results in negligible
or less conservative results (Hartling et al., 2017; Scherer &
Saldanha, 2019).

A detailed search strategy bespoke to each database was
devised based on the PICO acronym (population, inter-
vention, comparator and outcomes), with search terms and
search strings crafted in the population and intervention
fields only. The review population of interest was entry-level
health and social care professional students. The interven-
tion of interest was iPBL. For inclusion in the review, papers
were required to either explicitly reference PBL as their ped-
agogical approach or adhere to PBL principles and processes.
The presence of the following essential PBL characteristics as
identified by Barrows (1986), Maudsley (1999) and Schmidt
(1993) were required: 1) a learner centred process that is
initiated and directed by authentic problems or triggers, 2)
a period of self-directed learning and 3) a minimum of two
small group collaborative learning sessions facilitated by
tutors. In keeping with the IPE definition, studies included in

this review required the PBL intervention to consist of two or
more student groups from health and social care professions,
as defined by the World Health Organisation classification
of health workers (World Health Organisation, 2010a). The
review considered any objectively measured or self-reported
interprofessional competence outcome that could be clearly
categorised under one of the four IPEC domains: 1) Values/
Ethics, 2) Roles/Responsibilities, 3) Interprofessional
Communication, and 4) Interprofessional Teams and
Teamwork. Final search strings employed included free-
text terms with the Boolean operator OR and appropriate
subject indexing terms (e.g., MeSH in PubMed) related to
entry-level health professional students (population), iPBL
and PBL (intervention) combined with the Boolean operator
AND. A sample full-search strategy is provided as supple-
mentary information in Appendix 1. Inclusion and exclu-
sion criteria applied during the systematic review process are
summarised in Table 2.

Study Selection

Publications identified by electronic database searches
were exported to bibliographical software (Endnote ver-
sion X7.7) to assist with data management. Duplicate arti-
cles were identified and removed. One reviewer (DP) first
screened the papers by title to remove studies that clearly
did not match the inclusion criteria. Remaining papers were
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Table 2. Inclusion and Exclusion Criteria

then independently screened by abstract against the inclu-
sion and exclusion criteria by two reviewers (DP & OL). An
inclusive approach was taken at both these stages, whereby if
it was unclear whether the paper met inclusion criteria and
no clear exclusion criteria applied, it was included at the next
review stage. Final screening by full manuscript review was
again conducted by two independent reviewers (DP & OL).
Disagreements between reviewers were resolved through
discussion amongst reviewers. For instances in which no
consensus was reached, an independent third party was
available to arbitrate. Figure 2 details the flow chart related
to study selection.

Quality Assessment

Study quality was independently appraised by two review-
ers (DP & OL) using the Mixed Methods Appraisal Tool
(MMAT) (Hong et al.,, 2018; Pluye et al., 2009). This qual-
ity assessment tool has good reliability and validity (Pace
et al., 2012; Pluye et al., 2009; Souto et al., 2015) and allows

concurrent appraisal of quantitative, qualitative, and mixed-
methods studies, as included in this review. The MMAT
contains five specific sets of criteria: 1) a qualitative set, 2)
a randomised controlled set, 3) a non-randomised set, 4) an
observational descriptive set and 5) a mixed-methods set.
Following a set of screening questions for all study types,
included studies were assessed against the MMAT criteria
appropriate to the study methodology. Global quality scores
were assigned, ranging from 0 stars (no criteria were met)
to 5 stars (*****, all criteria were met). Appraisal of mixed-
methods studies requires appraisal in three criteria sets:
the qualitative set, the appropriate quantitative set and the
mixed-methods set. Again, a global rating score rating from
0-5 stars is generated. Discrepancies in quality rating scores
between reviewers were resolved by discussions with direct
reference to the MMAT user guide (Hong et al., 2018). For
cases in which consensus could not be reached, the decision
was adjudicated by a third reviewer (TB). No studies were
excluded based on their quality score to allow a rich body of
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Figure 2. Study Selection Process - PRISMA Flow Diagram
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data to be maintained for synthesis. The quality assessment
of included studies was however a factor considered during
data synthesis.

Data Extraction and Synthesis

Two authors independently extracted data relating to the
following factors: research aims and theoretical perspectives;
study context and population; intervention mechanisms,
such as trigger type and PBL format; study design; and all
reported interprofessional competence outcomes mapping
to the IPEC framework (2011). A data extraction proforma
is available as supplementary material in Appendix 2. During
data extraction, if an article did not include information
relevant to a question in the form, the extractor recorded,
“Not reported” When both authors had completed their data
extraction, the forms were examined, discussed, and sub-
sequently merged to form a single data extraction table for
synthesis.

The narrative synthesis that was conducted was partially
guided by recommendations by Popay et al. (2006), whereby
textual description, grouping and tabulation methods for
preliminary synthesis were first utilised and patterns across
studies were subsequently explored, using the developed
iPBL framework (Figure 1). Data extracted were organised
in a manner that addressed our specific research questions.

Results

Summary and Quality of Papers Identified

A total of 3,342 papers were identified through the search
strategy employed. Thirty-two studies were included in the
final review following screening, as represented in Figure 2.
The included studies, summarised in detail in Table 3, were
conducted in twelve countries: Canada (n = 7), USA (n = 6),
United Kingdom (n = 7), Germany (n = 2), Japan (n = 2),
Taiwan (n = 2), Australia (n = 1), Belgium (n = 1), Indonesia
(n=1),Ireland (n = 1), South Africa (n = 1) and Sweden (n =
1). Most (n = 18, 56%) utilised mixed-methods design, seven
used (22%) qualitative methods only and seven (22%) quan-
titative methods only. Seven studies with quantitative data
had a control/comparator group, none of which randomised
group allocation. No quantitative data study reporting within
or between group change conducted a sample size calcula-
tion to ensure adequate power for the inferential statistical
tests. The mean quality rating using the MMAT tool for the
included papers was 3.5 stars (sd 1.2), with scores ranging
from 1 star (where one criterion was met) to 5 stars (where
all criteria were met). Study limitations primarily related to
sampling strategies, measurement tools and methodological

reporting. Interrater quality rating agreement was 81%, with
discrepancies subsequently resolved by discussion between
the two independent reviewers.

All studies had clearly stated research objectives
with 63% (n = 20) reporting student satisfaction with the
iPBL learning process listed as the main outcome of inter-
est. Matching Level 1 (participants’ reaction) on the modi-
fied Kirkpatrick model, results presented in Table 3 indicate
that students and tutors were positive about iPBL overall
and highly rated the group dynamics and interprofessional
aspects of this approach to learning. However, negative find-
ings were identified which indicated the struggle and frustra-
tion associated with a new learning concept, negative group
dynamic effects, interprofessional barriers and insufficient
co-ordination during the iPBL process.

Contextual Factors Associated with iPBL Delivery

Table 4 provides an overview of the main contextual factors
reported in the iPBL studies reviewed. The setting for iPBL
was identified as important by participants in a small num-
ber of studies that highlighted students” preference for iPBL
within the clinical setting with real patient triggers in line
with the published literature proposing this improves learn-
ing fidelity (Dreier-Wolfgramm et al., 2018; Goelen et al,,
2006; McKee et al., 2013). Despite this, the university setting
was the most popular setting for delivery of iPBL interven-
tions (n = 26, 81%), with two of these studies incorporat-
ing online iPBL (Owens et al., 2010; Solomon et al., 2010).
Only two studies (6%) embedded iPBL in practice-based
settings (Gjessing et al., 2014; Marshall et al., 2008), while
four studies (13%) combined university and practice-based
settings categorised as ‘joint-led iPBL (Dreier-Wolfgramm et
al., 2018; Furber et al., 2004; Imafuku et al., 2018; Playford
& Hagues, 2009). All studies reported positive interprofes-
sional competence outcomes in at least one IPEC domain,
with no pattern evident for specific outcomes, as reported,
based on the setting for delivery.

Despite a diverse range of disciplines identified across the
included studies (see Table 3), data presented does not facili-
tate identification of the ideal number of professional groups
in iPBL or the optimal grouping of professions. Certain dis-
ciples were noted to dominate the iPBL literature: nursing
(n = 27, 84%), medicine (n = 26, 81%), physiotherapy (n =
17, 53%) and pharmacy (n = 11, 34%). Less than a fifth of
studies (19%, n = 6) included only two disciplines in their
iPBL initiative, with medicine and nursing proving the most
popular pairing (Chou et al., 2016; Dreier-Wolfgramm et al.,
2018; Lin et al., 2013). Some caveats exist in relation to group
pairings and dynamics. Differences in student perceptions of
professions were evident: doctors were rated as less caring
than other professions (Lindqvist et al., 2005; Hawkes et al.,
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Table 3. Summary of Included Studies (n = 32)
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2013) and nurses were rated as more subservient (Lindqvist
et al., 2005). Lestari et al. (2019) identified social status as
a barrier to iPBL participation. Careful facilitation of group
dynamics in iPBL is required in this context as these aspects
received the most negative commentary in the qualitative
findings (Curran et al., 2005; Gjessing et al., 2014; Hodges &
Massey, 2015).

No consistency was detected across included studies in the
timing of iPBL delivery for entry-level students. Seven studies
(22%) focused their iPBL on students during the first year of
their programme (Cusack et al., 2012; Dreier-Wolfgramm et
al., 2018; Hawkes et al., 2013; Hughes & Lucas, 1997; Imafuku
et al., 2018; Owens et al., 2010; Reynolds et al., 2003). Six
studies (19%) did not specify the stage of learning, while two
targeted senior-level students approaching the end of their
programme (Solomon et al., 2003; Popovich et al., 2000).
Whether students included in the iPBL process had previ-
ous clinical exposure or experienced other IPE opportunities
was poorly reported across studies. As all studies reported
positive interprofessional outcomes from their iPBL inter-
ventions, little can be inferred from these findings in relation
to optimal timing of delivery. However, one study reminds
us that matching the problem trigger appropriately to the
stage of learning warrants more consideration than the tim-
ing. In that study, an iPBL initiative delivered in the first year
for nursing, midwifery, physiotherapy, occupational therapy
and radiography students identified the need to establish a
professional identity and some clinical knowledge prior to
engaging with their iPBL (Owens et al., 2010).

Table 4. Contextual Factors in iPBL Delivery

iPBL Implementation Mechanisms

Use of theory to justify iPBL as a viable teaching method
for interprofessional competence development and its use
in informing the development and evaluation of iPBL offer-
ings was limited in the studies identified. A quarter of stud-
ies (n = 8) cited an explicit theoretical grounding for how
iPBL works. Constructivist learning theory—focusing on
how learners construct new knowledge and understand-
ing based on previous learning—was most frequently cited
(Cusack et al., 2012; Hodges & Massey, 2015; Solomon et al.,
2010). Aligned theories of social constructivism, cooperative
learning and experiential learning were less frequently cited
(D’Eon et al., 2010; McKee et al., 2013). Intergroup contact
theory—in which interactions between different professional
groups is central to helping students explore, clarify and
improve professional relations—is from the field of social-
psychology and was proposed by both Hawkes et al. (2015)
and Lindqvist et al. (2005). Few papers addressed the role of
theory in the success of their iPBL intervention. However,
self-determination theory for positive professional identity
development (Cusack et al., 2012), socio-cultural dynamics
to create communities of practice (Eccott et al., 2012), situ-
ated learning to develop professional identity and to promote
collaborative skills (Imafuku et al., 2014) were referenced
specifically in the papers included in this review.

Table 5 provides an overview of the implementation mech-
anisms extrapolated from the included studies. Students’
evaluation of the iPBL process across the included studies
identified trigger design as a critical factor that can either
positively or negatively contribute to learning outcomes
(Lindqvist et al., 2005; Marshall et al., 2008; McKee et al.,
2013; Reitsma et al., 2019). Students requested realistic trig-
ger scenarios that ensure all disciplines included in the group
can easily identify their respective roles (Lindqvist et al.,
2005), that triggers are cognisant of the stage of the learn-
ers and do not contain language that is too technical (McKee
et al., 2013), and that cases presented (e.g., in the context of
pandemic preparedness) address broader psychosocial and
population/public health perspectives (Marshall et al., 2008).
The students also identified that triggers which lack critical
information when developed limit the opportunity for true
interprofessional collaboration (Reitsma et al., 2019).

While a variety of healthcare related topics for the iPBL
triggers were employed in the identified studies (Table 3),
over a quarter (28%, n = 9) provided no detail of the design
process of their iPBL trigger(s). Only one paper (Cusack
et al, 2012) reported using published PBL trigger-design
guidelines to inform the development of the iPBL materials
and included an interdisciplinary design group constituted
by academics, clinicians, students, and librarians in line with
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these published guidelines. In four studies (13%), the learn-
ing stimulus (problem triggers) were generated from real
patients (n = 2, 6%) or a clinical site visit (n = 2, 6%). No fur-
ther information was provided about whether patients were
provided with additional training or guidance in advance of
their inclusion in iPBL sessions. One paper reported using
previously published cases in peer-reviewed journals or cases
from an affiliated medical centre (Lehrer et al., 2015). The
remaining studies utilised an interprofessional faculty design
team, reinforced in some cases by use of clinical guidelines,
clinicians, PBL experts, IPE experts or with patient repre-
sentation. Only one study formally evaluated the quality of
their iPBL triggers, identifying that the presented problems
contributed to superficial learning rather than the deeper
exploration of concepts and anticipated learning materials
(Hughes & Lucas, 1997).

Different PBL models are noted to impact learning out-
comes (Barrows, 1986; Schmidt, 1993). Based on the data
presented in this review, it is not possible to comment on an
optimal iPBL model as no papers identified in this review
categorised their iPBL approaches using a published PBL
taxonomy. The PBL practice utilised to guide tutorials was
described in seven papers (22%), with the 7-step or 7-jump
process the most frequently cited (Dreier-Wolfgramm et al.,
2018; Goelen et al., 2006; Hughes & Lucas, 1997; Imafuku
et al., 2018; Lestari et al., 2019), followed by the Manchester
8 step process (Wakefield et al.,, 2003) and the traditional
PBL process (McKee et al., 2013). The minimum amount of
time students spent engaged in iPBL small group sessions
was three hours. The number of PBL sessions ranged from
2-10 sessions (where reported) or for the duration of an aca-
demic semester.

Another key consideration in iPBL implementation is the
type of problem used to generate the desired learning out-
comes. Jonassen (2011) provides a typology of problems and
describes how each type of problem engages different cog-
nitive, affective and conative (i.e., the learner’s connection
between knowledge, emotion and an intentional planned
action) skills. When the studies identified in this review were
evaluated by problem type, insufficient reporting of the trig-
ger type and/or failure to provide the trigger/s used made
data from across the studies included in this review difhi-
cult to synthesise and interpret by typology. Triggers were
presented in a patient-case format in the majority of papers
(n = 21, 66%) and where studies provided sufficient trigger
details, diagnosis solution problems were the main problem
type utilised (n = 14, 44%).

iPBL group sizes varied across included studies, from inter-
professional pairs of students for patient assessments (Dreier-
Wolfgramm et al., 2018; Wellmon et al., 2017) to groups of
up to 15 students (UEcuyer et al., 2015) for each group. On

average, group size reported in the included studies was 8-10
participants per group. Only 34% of included studies (n =
11) provided details of the tutor training provided for the
facilitation of iPBL sessions, with only one paper (Reitsma
et al., 2019) reporting tutors were trained specifically in IPE
facilitation skills. Five studies (16%) reported ‘experienced or
expert’ tutors facilitated iPBL sessions.

Table 5. iPBL Implementation Mechanisms
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Interprofessional Competence Outcomes of iPBL for
Health Professional Students

Evidence from studies included in this review supports
development of competences in all four of the IPEC (2011)
core interprofessional competence domains through iPBL, as
summarised in Table 3. Twenty-three papers (72%) detailed
an a priori interprofessional competence as learning out-
comes. These related to domains of Roles/Responsibilities
(n = 8; 25%), Values/Ethics (n = 1; 3%) and Teams and
Teamwork (n = 21; 66%). No paper identified in this review
reported competence in interprofessional communica-
tion as a desired learning outcome following iPBL. Results
as mapped to the interprofessional competence domains
defined by IPEC (2011) are reported below.

Domain 1: Values/Ethics (including respect for other
professions/perspectives)

Seven papers (22%) reported a study outcome that mapped
to the domain of Values/Ethics. Three of these papers
reported qualitative findings of increased respect for other
professions and professional perspectives (Lin et al., 2013;
McKee et al., 2010; Popovich et al., 2010). Of the four stud-
ies reporting quantitative findings, two used a validated out-
come measure, that of the Attitudes to Health Professionals
Questionnaire (AHPQ) (Hawkes et al., 2013; Lindqvist et
al., 2005), mapping to level 2a (perceptions/ attitudes) of the
modified Kirkpatrick model of educational outcomes for
IPE. The highest level of evidence, by means of a control trial,
is provided by Lindqvist et al. (2005), who identified no sig-
nificant differences between the control and iPBL groups for
either the ‘caring’ or ‘subservient’ domains of the AHPQ. In
contrast, a single-arm trial revealed that within group change
demonstrated statistically significant improvements in per-
ceptions of how caring other professions appeared following
iPBL (Hawkes et al., 2013).

Domain 2: Roles/Responsibilities

Understanding one’s own and other disciplines’ roles and
responsibilities (Level 2b [knowledge and/or skills] on the
modified Kirkpatrick model of educational outcomes for
IPE) was the interprofessional competence most reported
across studies (n = 27 studies, 84%) even though only eight
studies set out with an explicit goal in this domain. Results
were largely through qualitative exploration with 22 studies
reporting themes in this domain. Positive findings relating
to the development of a professional identity, understand-
ing roles and responsibilities of other professions and the
avoidance of stereotypes were evident. Of the 12 studies that
reported quantitative findings, four used validated measures,
designed to assess attitudes and perceptions as mapped to

Level 2a of the modified Kirkpatrick model for IPE. Two
controlled trials, providing the highest level of evidence,
report non-significant results in this competence domain
between iPBL and control groups using the Readiness for
Interprofessional Learning Scale (RIPLS) (Wellmon et al.,
2016) and the Interdisciplinary Education Perception Scale
(IEPS) (Lehrer et al., 2015; Wellmon et al., 2016). Effect
size was not reported and could not be calculated with data
presented. In single-arm studies, conflicting results are pre-
sented in two studies for within group change in this domain
using the RIPLS positive professional identity subscale
(Cusack et al., 2012; Straub et al., 2017). In contrast, Cusack
et al. (2012) report a moderate within group effect size. One
positive change in professional competency and autonomy;,
as measured by the IEPS, was reported—again with a moder-
ate effect size (Cusack et al.,, 2012). Early signals of gender-
and profession-specific aspects in iPBL were identified by
Gjessing et al. (2014) following implementation of an iPBL
module comprising five professions. Both medical and male
students had significantly fewer positive changes in their
ability to describe their own and others’ professional roles
when compared to the other student professional groups
examined.

Domain 3: Interprofessional Communication

Outcomes relating to the domain of Interprofessional
Communication were reported in 19 (59%) of the included
studies, drawn primarily (n = 15) from qualitative data.
Students identified that the iPBL process improved commu-
nication (including listening skills) and highlighted the need
for effective communication in healthcare delivery (includ-
ing sharing knowledge, skills and perspectives on patient
care) and the need for correcting misunderstanding without
causing offence. These outcomes map to Level 2b (knowl-
edge and/or skills) of the modified Kirkpatrick model of
educational outcomes for IPE. Notably, Lestari et al. (2019)
identified that students particularly recognise that additional
discursive skills may need to be developed first to enhance
learning through iPBL. This need was confirmed through
video analysis of their iPBL tutorial sessions which con-
firmed students had difficulty posing critical questions and
developing their argument. Students also tended to avoid
conflict and largely relied on the tutor’s questions to develop
a concept as a group. Seven studies reported quantitative
outcomes for communication but failed to use validated
measures. Lin et al. (2013), who reported criterion validity
for their self-developed Interprofessional Communication
and Collaboration Questionnaire (ICCQ), noted statisti-
cally significant differences between iPBL and uni-pro-
fessional groups in their self-evaluated interprofessional
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communication and collaboration ability and attitudes, in
favour of the iPBL group. An associated effect size could not
be calculated in relation to this result.

Domain 4: Interprofessional Teams and Teamworking

Teamwork/collaboration, the primary a priori interprofes-
sional competence goal stated by 20 identified studies, was
reported as an outcome in 21 studies (66%). Results map to
both Level 2a (attitudes/perceptions) and Level 2b (collab-
orative knowledge and/or skills) in the modified Kirkpatrick
model of educational outcomes for IPE. Qualitative themes
relating to this domain were reported in 13 studies, with
the importance of working in interprofessional teams for
holistic patient-centred care emerging as the predominant
theme. Increased confidence in professional collaboration,
the process of team development, recognition of the attri-
butes of good and bad teamworking and interprofessional
team dynamics were further highlighted. It is important
to note that this domain also generated the most negative
dialogue in relation to constructive collaboration (Gjessing
et al,, 2014; Hodges & Massey, 2015; Lestari et al., 2019).
Results highlighting in some cases that students’ percep-
tion of a hierarchy between health professional groups can
hamper teamwork and iPBL participation, and in others that
student engagement and learning was related to the dynamic
between the iPBL group participants and that the benefits
accrued in teams and teamworking may be more related to
interpersonal dynamics than interprofessional ones.

Of the quantitative studies that addressed this domain,
four used validated outcome measures, namely the Attitudes
Towards Health Professionals Questionnaire (AHPQ)
(Hawkes et al., 2013; Lindqvist et al., 2005), the Attitudes
Towards Healthcare Teams Scale (ATHCTS) (Wellmon et al.,
2016), RIPLS (Cusack et al., 2012; Wellmon et al., 2016) and
the IEPS (Cusack et al., 2012; Lehrer et al., 2015, Wellmon
et al., 2016). Wellmon et al. (2016) and Lehrer et al. (2015)
provide the highest level of evidence in support of iPBL
for developing team-based competences in comparison to
a control group who received no interprofessional learn-
ing. Significant between group differences in change scores
in the ATHCTS subscales team value and team efficiency
were observed (Lehrer et al., 2015) and the IEPS subscales
of perceived need for cooperation and perceptions of actual
cooperation (Lehrer et al, 2015). Within group change
in team-working subscales following iPBL was similarly
reported (Cusack et al. 2012; Lehrer er al., 2015), with Cusack
et al. (2012) reporting a moderate effect size and Hawkes et
al. (2013) reporting a large within group effect size in the
global AHPQ score. These results lend additional weight of
evidence in this domain.

Discussion

Five key findings emerged from this systematic review and
are discussed here. First, findings support iPBL as an effective
pedagogical approach to promote the development of inter-
professional competences during entry-level health profes-
sional education, notably those of understanding professional
roles and responsibilities and interprofessional teamwork.
However, poor reporting of iPBL interventions identified in
this review currently make problematic the effective com-
parisons between context, implementation mechanisms and
achievement of interprofessional competence.

Second, this review provides evidence in support of the
effectiveness of iPBL in the development of interprofessional
competences across all four IPEC domains of Values/Ethics,
Roles/Responsibilities, Interprofessional Communication
and Interprofessional Teams, and Teamwork. When results
were summarised using the modified Kirkpatrick model of
educational outcomes for IPE, evidence showed that students
developed at both Level 2a (attitudes and perceptions) and
Level 2b (knowledge and/or skills) when mapped to inter-
professional competences. However, the overall evidence
from the included studies fails to determine whether iden-
tified effects were maintained over time or provide confir-
mation that students’ future interprofessional collaborative
work changes as a result of the intervention. In other words,
the review does not provide evidence of KirkpatricK’s final
levels of practice—in this case, the transfer of learning to
clinical practice (Level 3 and Level 4a) and health outcomes
(Level 4b) after full time education. While measurement of
learning at all levels of the modified Kirkpatrick model is
ultimately required, several tools currently under develop-
ment (Archibald et al., 2014; Curran et al., 2011; Iverson et
al., 2018) measure IPE outcomes at the skills and behaviours
levels (Level 2b and Level 3). When incorporated into future
research, these tools may provide a more useful evaluation of
interprofessional competence attainment by learners follow-
ing iPBL. Furthermore, future quantitative research should
include larger sample sizes that are powered to detect true
change, particularly where a comparator group is employed,
and that use standardised measurement instruments to facil-
itate a more robust analysis of interprofessional competence
outcomes achieved with iPBL across studies. In addition,
our findings point to the need to report detailed statisti-
cal results and effect sizes to facilitate a better comparison
across studies.

Third, the findings indicate that context is important in
developing and implementing iPBL. Based on these find-
ings, we propose that interprofessional education should
take place in clinical settings, where students will ultimately
practice, and that considering context in this way may better
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Table 6. Interprofessional Competence Outcomes Reported Following Interprofessional Problem-
Based Learning Interventions.
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Table 6 cont. Interprofessional Competence Outcomes Reported Following Interprofessional
Problem-Based Learning Interventions.
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facilitate the transfer of developed interprofessional compe-
tences to clinical placement and onward into future health-
professional work settings. Evidence of phased iPBL starting
with triggers to develop professional identity early within
health professional programmes, moving through collab-
orative problems and transitioning into real-life and ‘inter-
professional training wards’ is lacking. Further longitudinal
studies along the model presented by Linkoping University
in Sweden (Pelling et al., 2011; Wilhelmsson et al., 2009)
are required to help identify longer-term results but also
to detect where transitions in learning outcomes are best
implemented as students’ progress through their programme
towards becoming autonomous practitioners. As students’
develop their interprofessional competences, these should be
reflected in interprofessional learning outcomes that achieve
professional behaviours, transferred to the practice setting.

The fourth major outcome of this review was an identifi-
cation of a gap in evidence around the type of trigger that
would lead to optimal iPBL for developing desired interpro-
fessional competences. ‘Diagnosis solution problems’ are the
prominent trigger type employed within medical education
(Gijbels et al., 2005; Hung et al., 2008). This review highlights
that this problem type is preferentially employed by iPBL
studies. These types of problems have been considered to be
moderately ill-structured and relatively complex because of
various interpretations and multiple possibilities of symptom
causes (Jonnassen & Hung, 2008) which often exceed learn-
ers’ cognitive abilities, especially in the early stages of their
curriculum in which clinical experience is limited. Therefore,
it is important that more attention and special reference is
paid to the design and implementation mechanisms of iPBL.
These should focus on the stage of the learners, the desired
learning outcome(s) for interprofessional competence(s)
development and the desired level of educational outcomes
for IPE (modified Kirkpatrick framework). We propose that
both knowledge acquisition and problem-solving PBL mod-
els can generate targeted interprofessional competences, if
appropriately designed and evaluated.

Finally, issues associated with the sustainability of IPE ini-
tiatives are well-documented in the literature and include
timetabling of different health-professional curricula, a lack
of specially trained facilitators, and limited resources, such as
sufficient room availability (Homeyer et al., 2018; Oandasan
& Reeves, 2005; Thistlethwaite & Nisbit, 2007). Forty-one
percent of iPBL initiatives in primary studies identified in
this review were relatively small pilot studies and appear to
be undertaken mainly by proponents of IPE which highlight
concerns in relation to sustainability of iPBL. A notable shift
towards the increased use of technology to facilitate col-
laboration within the healthcare setting (Jones et al., 2014)
and IPE delivery (Curran et al, 2015) is reported in the

literature, with penetration now identified in the iPBL field
in this current review (Owens et al., 2010; Solomon et al.,
2010). Promising results for the feasibility of an online iPBL
platform and for learner satisfaction with this medium were
reported by both studies in this review. In particular, Owens
et al. (2010) demonstrated successful delivery of online iPBL
to 334 students from five different professions, providing
encouraging evidence to iPBL educators that online delivery
may help overcome some of the barriers previously identified
with traditional face-to-face IPE. On this basis, we argue that
future work should examine the relative merits and potential
of online iPBL initiatives, both in terms of sustainability and
quality of interprofessional competence learning outcomes.
Much remains unknown about how learners construct
knowledge in an online environment (Casimiro et al., 2009),
and this research direction is particularly warranted given its
capacity to overcome timetabling issues across multiple cur-
ricula. and in the context of the recent rapid transition to
online teaching and learning and health-service delivery via
online technologies.

Limitations

Several limitations were identified in this review. First, the
inclusion of quantitative, qualitative, and mixed-method
study designs, while providing a wide lens through which to
view current iPBL practice, also provides a methodological
challenge in synthesis (Dixon-Woods et al., 2005; Popay et
al., 2006). Future exploration of iPBL mechanisms and con-
text-dependent factors through realist synthesis is warranted
to obtain a more holistic understanding of the complexity of
iPBL interventions and their influence on interprofessional
competence development (Wong et al., 2013).

Second, the scope of this review was determined by our
pre-specified iPBL operational definition and process cri-
teria, which means pedagogical interventions such as case-
based learning, team-based simulation and one-oft iPBL
style interventions such as workshops were excluded. Other
researchers may argue for the inclusion of such studies in
future reviews as the definition and comparable understand-
ing of what is and is not considered PBL remains a con-
tentious issue (Charlin et al., 1998). Our review stipulated
that iPBL required two or more health-professional student
groups to work together, thereby excluding papers examin-
ing the benefits of health-professional students learning with,
from, and about other disciplines, such as engineering (Geist
et al., 2019) and education (Wilson et al., 2016). Many mer-
its to learning occur in these settings, including the use of
novel trigger types (e.g., design triggers [Geist et al., 2019]),
which may provide more possibilities for the development of
interprofessional competence that were not explored in this
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review. Finally, we applied an English language publication
limit in our search strategy and acknowledge that relevant
materials published in other languages may exist.

Conclusion

This systematic review makes valuable contributions to
iPBL theory, research and practice. The main contribution
to theory of this paper provides a research-informed and
useable conceptual framework (Figure 1) for iPBL practi-
tioners to plan, implement and evaluate iPBL initiatives in
order to develop interprofessional competence. This review
highlights the importance of context and implementation
mechanisms that health-professional educators, especially
those new to iPBL, need to investigate and adapt for their
own IPE practice.

The evidence synthesised in this review identifies iPBL as
an appropriate pedagogical approach to promote interpro-
fessional competences. A wide range of iPBL interventions
were included in the review. Evaluations of iPBL were biased
towards learners” attitudes and perceptions of interprofes-
sional competences—in particular, knowledge of profes-
sional roles and team working attitudes. Finally, our review
also highlighted that few iPBL initiatives took place in the
clinical setting, which may partly explain why a direct effect
between students’ interprofessional competence develop-
ment and change in professional practice and health out-
comes were not identified.
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Appendix 1

Sample search strategy for identification of papers for the review
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Appendix 2

Data extraction tool that was designed and used to extract data from included studies in this systematic review
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