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Introduction

Over a half century ago, problem-based learning (PBL) was
introduced and implemented in medical education. Since
then, PBL has been adapted and researched in health pro-
fessions education throughout the world (Barrows, 1988;
Hmelo-Silver, 2004; Schmidt, 1989). In reflecting on why
PBL works in health professions education, Schmidt, Rot-
gans, and Yew (2011) attributed its success to the following
factors: the activation of prior knowledge in small group
settings, opportunities for elaboration on this knowl-
edge, the arousal of situational interest that drives learn-
ing, and the flexible scaffolding provided by “cognitively
and socially congruent” tutors (p. 792). Many systematic
reviews on PBL in health professions education found
PBL to be equivalent or superior to more traditional cur-
ricula (e.g., Hartling, Spooner, Tjosvold, & Oswald, 2010;
Neville, 2009). PBL appears to be particularly beneficial
to clinical competencies (Koh, Khoo, Wong, & Koh, 2008;
Neville, 2009). In a systematic review that examined the
effects of PBL during medical school on physician compe-
tencies after graduation, PBL was found to have moderate
to strong effects on competencies related to coping with
uncertainty, appreciation of legal and ethical aspects of
health care, communication skills, and self-directed con-
tinued learning (Koh et al., 2008).

The past few decades have witnessed significant changes
in education, health care, and technology. The educational
paradigm has gradually shifted toward one that is more
student-centered and constructivist-oriented. Advanced
technologies have provided additional means to enhance
health care delivery, learning, and instruction. Interprofes-
sional education, which was designed to prepare students
from different health professions to collaborate in a team
environment to provide patient-centered care, has become
increasingly common in health professions education (Inter-
professional Education Collaborative Expert Panel, 2011).
Health professionals in this era are expected to work as a
team with individuals from other professions (Greiner &
Knebel, 2003; Thompson, 2010; World Health Organization,
2010), to perform critical thinking and problem solving in
their daily practices (Profetto-McGrath, 2005), and to uti-
lize technology to deliver quality health care (e.g., electronic
medical records, mobile technology) (Institute of Medicine,
2011). In the meantime, there are also needs for finding opti-
mal ways to implement PBL in health professions education.
Some of the noted issues include the need for more qualified
facilitators to carry out PBL and the need for reliable and
valid measures to assess student learning outcomes. All of
these changes, challenges, and needs have prompted us to
review the latest development of PBL in health professions
education, including PBL practice (e.g., strategies and tech-
niques) and research methods.
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Purpose and Overview

In the spring of 2014, we issued a call for contributions to
an IJPBL special issue on PBL in health professions edu-
cation. By health professions education, we refer broadly
to undergraduate, graduate, and clinical education in
various health-related professions. In light of the develop-
ment of a new paradigm in education that exemplifies the
original principles of PBL (Barrows & Tamblyn, 1980), we
have expanded the concept of PBL to include educational
approaches that give problems a central place in learning
activities (Bereiter & Scardamalia, 2000). The purpose of
this special issue is to provide a platform for health profes-
sions educators, researchers, and curriculum designers to
discuss issues and share experiences on current practices
of PBL. We took particular interest in contributions related
to health professions education in the twenty-first century,
which are characterized by interprofessional collaboration,
rich integration with technology, and an emphasis on prob-
lem solving, critical thinking, and other twenty-first-cen-
tury learning outcomes.

We received a total of 36 proposals from six countries
representing various areas of health professions education.
Upon rigorous editorial reviews, we invited 20 authors to
submit full manuscripts. After two rounds of reviews by a
team of experts in PBL and health professions education,
eight manuscripts were accepted to be published in this spe-
cial issue. These articles represent a wide spectrum of health
professions, including medicine, nursing, dentistry, optom-
etry, pharmacy, physical therapy, speech and hearing, and
surgery, and are contributed by educators and researchers
from Australia, Hong Kong, Ireland, and the United States.
In addition, one article was the result of cross-country
collaboration (see Skinner, Braunack-Mayer, & Winning,
2015). We are pleased to see that all these articles demon-
strate an effort to move away from if to how as we look for-
ward to a new generation of PBL research (Ravitz, 2009),
that is, from investigating if PBL works to exploring ways
to design effective PBL curricula and experiences, motivate
and help students to learn in the PBL environment, prepare
faculty for successful PBL implementation, assess diverse
learning processes and outcomes, and augment PBL with
learning technologies. Furthermore, we are impressed by a
variety of theoretical lenses (e.g., motivation, critical the-
ory) and research methods (e.g., structural equation mod-
eling, case study, interactional ethnography) represented
in this special issue. Five main themes emerge from this
collection of articles, which we discuss specifically in the
following section.

Emerging Themes

To better understand the issues of design and facilitation in
PBL, it is necessary that we review the essential characteris-
tics of a PBL environment. PBL starts with an ill-structured
problem or question as a stimulus to drive learning (Hmelo-
Silver & Barrows, 2006). Ill-structured problems are complex
problems that have multiple goals, some of them vague, and
they often do not have a single correct answer; they can have
multiple solutions or no solution at all, which requires learn-
ers to consider alternatives, select the most viable solution,
and provide a reasoned argument to support their solution
(Hmelo-Silver & Barrows, 2006; Jonassen, 1997). In addi-
tion, the problems should be multifaceted, which require
students to synthesize information and apply knowledge
from different domains. Furthermore, it also requires learn-
ers to develop adaptive expertise to solve complex and ill-
structured problems (Bransford, Brown, & Cocking, 2000;
Feltovich, Spiro, Coulson, & Feltovich, 1996). PBL is an
iterative problem-solving process, in which learners work in
groups to engage in the processes of knowledge construction
and social negotiation of meaning. Therefore, group work
and collaborative problem solving become salient character-
istics of PBL. The most important value of PBL is that stu-
dents take responsibility for their own learning and become
self-directed and reflective learners. The role of a tutor, facili-
tator, or instructor is to scaffold learning through modeling,
coaching, and eventually fading some of the support (Hmelo-
Silver & Barrows, 2006). With a common understanding of
PBL, we present and discuss the five themes that emerged
from this special issue: (a) interprofessional and multidisci-
plinary research and practice; (b) small group learning; (c)
learner motivation; (d) designing and facilitating PBL; and
(e) supporting PBL with emerging technologies.

Interprofessional and Multidisciplinary
PBL Research and Practice

In the recent decade, interprofessional collaborative prac-
tice has become an important skill set across health profes-
sions. Many educators have found PBL a useful pedagogi-
cal tool to develop students’ interprofessional collaboration
skills because PBL requires students to apply knowledge from
different fields of expertise to solve multifaceted problems
(Kumar & Natarajan, 2007). Therefore, one of the timely
themes to address interprofessional education is to investigate
what PBL research has been done in this context, and what
has been found to contribute to the literature of PBL research.

LEcuyer, Pole, and Leander (2015), in this issue, suggest
that PBL is a feasible means to achieve important learning
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objectives for interprofessional education. Through analysis
of written reflections among nursing students involved in an
interprofessional seminar, the authors conclude that the stu-
dents commented on attributes of teamwork, communication,
roles and responsibilities of other professions, confidence to
engage other professions, and connecting PBL to interprofes-
sional practice. The use of relevant patient cases encouraged
critical thinking among nursing student participants and was
essential to the use of PBL in interprofessional education.

Multidisciplinary approaches to case writing and facilita-
tor training within the professions of dentistry and pharmacy,
respectively, are included in this special issue. Doubleday et
al. (2015) specify a model for case writing for an integrated
dentistry curriculum, which incorporates coordinated input
from multiple disciplines (e.g., biomedical, clinical, and edu-
cational sciences). The implications of social constructivism
to the integrated case writing process are highlighted. Salini-
tri, Wilhelm, and Crabtree (2015), in this issue, propose a
theoretical framework for a structured facilitator training
program in a college of pharmacy that uses constructivism
as a guiding philosophy. Facilitators came from multiple dis-
ciplines within academic pharmacy, such as basic, clinical,
and social/administrative sciences, and also include practic-
ing pharmacists.

Small Group Learning: Knowledge
Co-Construction or Information Gathering?

Whether in the original PBL or in similar approaches, small
group learning and collaboration are essential (Savery, 2006).
To solve problems, students work in small groups to elaborate
and negotiate ideas, and construct joint explanations (Hmelo-
Silver, 2004; Schmidt et al., 2011). From an instructional
design perspective, small group learning can achieve several
important goals of PBL, for instance, constructing an extensive
and flexible knowledge base, developing effective problem-
solving skills, and becoming effective collaborators (Hmelo-
Silver, 2004). Yet, educational implementation is often at odds
with what was planned. In the literature of health professions
education, students’ perceptions of PBL group learning have
been extensively studied (e.g., de Grave, Dolmans, & van der
Vleuten, 2002; Visschers-Pleijers, Dolmans, de Leng, Woltha-
gen, & van der Vleuten, 2006). Yet, until recently, most stud-
ies reported anecdotal findings or used self-report surveys to
study students’ perceptions. Ethnographic methods such as
observations and interviews in naturalistic settings are needed
to yield rich findings that can inform PBL researchers and
practitioners in health professions education.

In this issue, Skinner et al. (2015) conducted ethnographic
observations and interviews in two PBL programs in different
countries to reconstruct for the reader beginning dentistry
students’ perceptions of and experiences with small groups

throughout the PBL life cycle. A salient theme from this study
is that students viewed group processes as mechanical, orderly
information gathering and exchange, rather than as means to
resolve uncertainties, issues, or conflicting ideas. In fact, the
authors observed that an effort to bring up uncertainties in
group meetings was considered a deviation that was unpro-
ductive and would cause confusion. To quote the interview
with a student, who was considered an outlier compared with
the majority of students, the group process has come down
to “get . . . information and cut and paste and make your
two pages to send off;” which “takes away the idea of PBL”
(p. 27). Skinner et al’s (2015) findings are not single occur-
rences. Similar findings are corroborated in two other studies
conducted in Hong Kong, which are published in this issue.
Both Chan et al. (2015) and Jin, Bridges, Botelho, and Chan
(2015) observed that during group processes, students spent
more time on superficial tasks such as information searching
and gathering, which hindered meaningful interaction with
peers that could have led to better understanding of the prob-
lem and deeper learning. Clearly, in all these cases, students’
behaviors deviated from the ideal of PBL group processes,
which could have prevented them from reaping the full ben-
efits of PBL.

While these studies reveal what happens during PBL group
collaboration and how students perceive their group experi-
ence, other studies, which are discussed in the next theme,
lead us to uncover some underlying causes of these issues.

Learner Motivation: Antecedents of PBL

Beginning in the 1980s, the field of education has seen
increasing interest in examining how learners’ motivational
beliefs, values, and goals shape both learning processes
and outcomes (Eccles & Wigfield, 2002). Instead of treat-
ing learners as a homogeneous group, educational research
started to recognize the substantial role individual differ-
ences play in learning. Motivational constructs have been
extensively studied in the educational context, for example,
self-efficacy beliefs (Bandura, 1997), achievement goal ori-
entations (Ames, 1992; Elliott & Dweck, 1988), intrinsic
motivation (Sansone & Harackiewicz, 2000), and epistemic
beliefs (Hofer & Pintrinch, 1997; Schommer, 1990). These
constructs, on the other hand, have received much less atten-
tion in the literature on health professions education, par-
ticularly in PBL. In fact, in a recent study on PBL in medical
education, Schauber, Hecht, Nouns, Kuhlmey, and Dettmer
(2015) argued that the process of learning cannot be ade-
quately understood unless environmental, social, and psy-
chological antecedents are integrated.

We are pleased that two studies in this issue have chosen
to examine the how question from motivational perspec-
tives. In pondering students’ extensive focus on information
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gathering and exchange while lacking quality discourse and
deep learning in small groups, Skinner et al. (2015) show us,
through observations and quotes from interviews, the con-
nections among students’ surface behaviors, value beliefs,
and their deeper conceptions of learning. In Skinner et al’s
account, students often believed learning to be the increase of
knowledge by taking in information. Accordingly, through-
out the PBL process, the students tended to perceive group
functions as pooling information during the problem analy-
sis stage, as gathering information during the research stage,
and as exchanging information during the stage of applying
research to problems. The study shares with us a few interest-
ing observations, for instance, students favored known facts
over uncertainties (questions and issues), which points to stu-
dents’ deeply ingrained epistemic beliefs about the certainty of
knowledge (Hofer & Pintrinch, 1997; Schommer, 1990).

Coming from another motivational perspective, Aber-
crombie, Parkes, and McCarty (2015), in this issue, exam-
ine how students’ achievement goal orientations affect their
perceived fairness of peer evaluation, perceived learning, and
the accuracy of their assessment of self and peers’ problem
solutions. The researchers found that the more performance-
oriented a student was, that is, the more the individual
focused on demonstrating his or her performance in com-
parison with that of others, the more likely he or she would
perceive peer assessment to be unfair, and the less accurate
was this individual’s actual assessment of self and peers’
problem solutions.

Both studies confirm that PBL in health professions educa-
tion does not have a universal effect on learners. Rather, indi-
vidual characteristics (e.g., beliefs, values, goals) interact with
the learning environment to affect learning behaviors, per-
ceptions, and outcomes. With more fine-grained knowledge
about PBL beyond a comparison with “traditional” teaching
methods, PBL educators and researchers in health professions
education are able to carefully engineer the PBL learning
environment to maximize its potential. In the next section,
we discuss another evident theme related to the design of a
PBL environment and the facilitation of the PBL processes.

Design and Facilitation of PBL

Several contributions in this special issue focus on the design
and facilitation of PBL, which are integral components of a
PBL environment. Central to PBL is the problem (Hmelo-
Silver & Barrows, 2006). As such, the success of PBL can
largely hinge on the quality of the problem. A good prob-
lem should be sufficiently comprehensive to cover all the
important objectives and to relate various concepts from
different domains (Hmelo-Silver, 2013). In health profes-
sions education, problems are often presented in the form
of cases. Moreover, as health professions education moves

from discipline-based (e.g., physiology, pharmacology) to
organ system-based (e.g., pulmonary, cardiovascular) and
team-taught approaches, case development can no longer
rely on the expertise of one or two instructors. Doubleday
et al. (2015) in this issue share an integrated case develop-
ment model at a Doctor of Dental Medicine program that
enabled a multidisciplinary team of biomedical scientists,
clinicians, and education specialists to collaborate on case
writing. Uniquely, the authors examined the case writing
process from the perspectives of the case writers. The col-
laborative case writing, a PBL process itself, helped faculty to
project their writing experience and reflections in the design
of PBL for students.

A good problem would not lead to PBL success without
skillful facilitation (Hmelo-Silver, 2004). Facilitator training
is another critical aspect of PBL. Salinitri et al. (2015) advance
a PBL facilitator training model implemented at a college of
pharmacy. Similar to Doubleday et al. (2015), Salinitri et
al. faced the challenge of training facilitators from different
disciplines. Their facilitator training model took a particu-
lar emphasis on the assessment of students. In the training
sessions, facilitators individually used an objective checklist
to assess students’ performance in recorded PBL sessions.
Observing that many facilitator training programs evaluate
their effectiveness by way of participants’ subjective percep-
tions, Salinitri et al. (2015) propose a novel idea to objectively
evaluate facilitator training by collecting facilitators’ ratings of
student performance at multiple time points during training
and examining the improvement of inter-rater reliability.

While also focusing on instructor facilitation of learn-
ing, Kammer, Schreiner, Kim, and Denial (2015) developed
an instrument named “Active Learning in Health Profes-
sions Scale” (ALPHS) to measure students’ perceptions of
the frequency with which they experience active learning
pedagogy. Kammer et al. (2015) identified two factors in the
instrument that predicted students’ engagement in learning,
which in turn predicted critical thinking. Although not spe-
cifically geared toward PBL, we believe that the instrument
can nonetheless provide a window to examine PBL tutors’
facilitation strategies. Measuring tutors’ use of active learn-
ing strategies can inform us how to design effective interven-
tions that will help to engage students and foster their critical
thinking in PBL.

Supporting PBL with Emerging Technologies

With the development of technology, PBL has evolved from
working on paper-based problems in a face-to-face setting to
integrating a rich variety of emerging technologies to augment
problem presentation, analysis and solution, small group col-
laboration, tutor facilitation, and assessment of learning (Jin
& Bridges, 2014). In their review of emerging technologies
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used in PBL curricula in health sciences education, Jin and
Bridges (2014) found a number of positive outcomes afforded
by technology-rich PBL environments, including providing
rich, authentic problems and/or case contexts for learning;
supporting student development of medical expertise through
the accessing and structuring of expert knowledge and skills;
making disciplinary thinking and strategies explicit; provid-
ing a platform to elicit articulation, collaboration and reflec-
tion; and reducing perceived cognitive load.

PBL researchers and educators have explored the pos-
sibility of conducting PBL online (Rounds & Rappaport,
2008; Savin-Baden & Wilkie, 2006; Valaitis, Sword, Jones, &
Hodges, 2005). In this issue, Abercrombie et al. examine the
use of an innovative online platform, Calibrated Peer Review,
to provide instructor scaffolding and feedback, and support
peer and self-assessment in an online environment. Other
researchers have been exploring the use of mobile devices
in PBL environments as mobile learning has become an
emerging trend in education. Just like any emerging technol-
ogy, mobile learning brings issues and challenges along with
opportunities (Hamm, Saltman, Jones, Baldridge, & Perkins,
2013). Two studies in this special issue (Chan et al., 2015; Jin
et al., 2015) integrate mobile devices to support PBL activi-
ties. While mobile devices provide instant access to online
information, both studies observe that if not implemented
properly, mobile devices may promote superficial processing
of information without in-depth learning. Moreover, Jin et al.
(2015) found that students lacked the ability to map the infor-
mation they found from online searches to particular prob-
lem scenarios, which points to additional scaffolding needs
in technology-supported PBL. By sharing these studies, the
authors of these two articles offer guidelines for effective use
of mobile devices in PBL. The studies communicate the need
to examine issues related to the use of technology in PBL,
such as how technologies are used to scaffold learners’ PBL
experience, what process they support, and how technologies
can be used effectively to transform students and instructors
in a PBL environment (Hamm et al., 2013).

Discussion

In summary, this special issue reflects a general interest in
identifying factors that influence successful PBL implemen-
tation and experience, exploring ways to improve PBL strate-
gies, addressing the needs of facilitator training, and exam-
ining how emerging technologies can be used effectively
to enhance learners’ PBL experience. The investigations on
factors influencing PBL focus on both students and facilita-
tors. The factors associated with the students include student
perceptions, experiences, epistemic beliefs, motivation, and
skills; the factors associated with the facilitators include their

beliefs, skills, and experiences in conducting PBL. Some of
the articles discuss ways to improve students’ learning expe-
rience and tutors’ facilitation experience through designing
effective strategies or applying tools to enhance PBL experi-
ence. This collection of articles also shows the evolution of
PBL research from if PBL works to how it would work more
effectively.

Regarding methodology, we are pleased to note that the
researchers have used a variety of research methods to inves-
tigate PBL. However, most of the studies have only addressed
students’ or facilitator’s perceptions and experiences. There
remains a lack of research that directly assesses students’
learning outcomes and progress. Other researchers (e.g., Bel-
land, French, & Ertmer, 2009; Harling, Spooner, Tjosvold, &
Oswald, 2010) have shared similar concerns about the qual-
ity of measures.

Looking forward, we need more research that looks deeper
into the self-process, group process, and facilitation process
of PBL. The self-process includes students’ and facilitators’
epistemic beliefs, motivation, goal orientations, perceived
values, and self-regulation. The group process includes inter-
professional communication, team collaboration, and co-
regulation. The facilitation process involves facilitation strat-
egies (e.g., what to facilitate and how to facilitate), tools, and
resources needed to mediate or support PBL.

Regarding self-process, it is necessary to expand beyond
traditional learning outcomes to incorporate outcomes
that are situated in a broader professional and social con-
text. Interprofessional education, for example, entails four
domains of essential behaviors and skills: (a) values and
ethics, (b) roles and responsibilities, (c) interprofessional
communication, and (d) teams and teamwork (Interprofes-
sional Education Collaborative Expert Panel, 2011). More
research should examine PBLs role in facilitating the various
processes and outcomes. Further, we would like to see more
research using a variety of research methods and measure-
ment techniques that are not limited to self-reports. More-
over, PBL research in health professions education should
also look into antecedents of PBL, such as learners’ beliefs,
goals, and values, and examine how these variables interact
or mediate the effects of PBL.

Regarding group process, it will be interesting to examine
the relationship between individuals’ knowledge construc-
tion and knowledge co-construction, and between self-reg-
ulation and co-regulation among group members during
the social interaction process in PBL (Lu, Lajoie, & Wise-
man, 2010; Volet, Summers, & Thurman, 2009). In addition,
we need more research about providing effective scaffolding
strategies, including scaffolding group processes, facilitat-
ing information searching for problem representation, and
developing collaborative problem-solving skills. In terms
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of facilitation process, there is a strong need to investigate
the influence of facilitators’ skills in facilitating PBL. Addi-
tionally, we need to conduct more research on the effects of
sophisticated technologies on students’ PBL experience and
supporting their skill development to meet the challenges of
the twenty-first century skills in health professions, particu-
larly examining the functions and effects of various kinds of
scaffolding afforded by various technologies. Above all, it is
critically important to focus on the goal of PBL and under-
stand what to scaffold, what to facilitate, and what to sup-
port as we consider the questions on how to scaffold, how
to facilitate, and how to support. Hmelo-Silver’s (2013) con-
ceptual framework on a problem space and a larger learn-
ing space sheds some light as we ponder on these issues for
future PBL research.

Conclusion

We would like to thank all the contributors from various
areas of health professions education and from different
parts of the world for their active response to the call and
their original scholarly work. Their research has expanded
our knowledge on how PBL is implemented, adapted, and
researched in their specific contexts. It is definitely an impor-
tant contribution to the PBL research. We appreciate the gen-
erous help and expertise from all the reviewers. We would
also like to thank both editors of IJPBL, Dr. Michael Grant
and Dr. Krista Glazewski, as well as the IJPBL editorial assis-
tant, Jiyoon Jung, for their valuable support and continuous
assistance in the publication of this issue. Last but not least,
we appreciate the opportunity to be the guest editors of this
special issue. We have learned tremendously from this edito-
rial and publication process, which has been truly an inter-
professional collaboration experience for ourselves.
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