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Abstract

Background: Postgraduate medical education (PGME) bridges the transition from medical school to independ-
ent practice. Problem-based learning (PBL), widely used in undergraduate medical education, has emerged as a
promising alternative to traditional lectures in PGME. However, its impact on family medicine training remains
unclear.

Objective: In this scoping review, we describe the use of PBL in family medicine PGME programs and examine
its educational and healthcare-related outcomes.

Methods: Using Arksey and O'Malley's methodological framework, we conducted a scoping review of PubMed,
Embase, PsycINFO, ERIC, Web of Science, and ProQuest in January 2025. Two reviewers independently
screened articles, extracting and synthesizing data according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR).

Results: Twelve studies met inclusion criteria, illustrating diverse PBL delivery methods in family medicine
PGME. Programs integrated PBL as standalone sessions, an adjunct, or blended with traditional methods. Learn-
ing groups often included mixed specialties (e.g., family medicine and internal medicine) and varied learner
levels (e.g., residents and attending physicians). Most studies reported high learner satisfaction and improved
perceptions of topics; however, objective assessments of knowledge, pre- and post-PBL, showed no significant
improvement. Limited data on behavior and patient outcomes suggested potential benefits.

Conclusion: PBL in family medicine PGME appears to enhance engagement and satisfaction but shows mixed
educational outcomes. Further research is needed to determine its optimal role in training.
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Approches d'apprentissage par problemes et approches
connexes dans la résidence en médecine familiale : revue
exploratoire de quatre pays

Résumé

Contexte : La formation médicale postdoctorale (FMPD) fait le pont entre les études de médecine et la pratique
indépendante. L'apprentissage par problemes (APP), largement utilisé dans la formation médicale de premier
cycle, est apparu comme une alternative prometteuse aux cours magistraux traditionnels dans la FMPD. Ce-
pendant, son impact sur la formation en médecine familiale reste incertain.

Objectif : Dans cette revue exploratoire, nous décrivons l'utilisation de I'APM dans les programmes de FMPM
en médecine familiale et examinons ses résultats en matiére d'éducation et de soins de santé.

Méthodes : A l'aide du cadre méthodologique d'Arksey et O'Malley, nous avons mené une revue exploratoire
de PubMed, Embase, PsycINFO, ERIC, Web of Science et ProQuest en janvier 2025. Deux évaluateurs ont exa-
miné les articles de maniere indépendante, en extrayant et en synthétisant les données conformément a l'ex-
tension PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) pour les revues
exploratoires.

Résultats : Douze études répondaient aux critéres d'inclusion, illustrant diverses méthodes d'enseignement par
problémes dans la formation postdoctorale en médecine familiale. Les programmes intégraient 1'enseignement
par problemes sous forme de sessions autonomes, d'appoint ou combinées a des méthodes traditionnelles. Les
groupes d'apprentissage comprenaient souvent des spécialités mixtes (par exemple, médecine familiale et mé-
decine interne) et des niveaux d'apprentissage variés (par exemple, résidents et médecins traitants). La plupart
des études ont fait état d'un niveau élevé de satisfaction des apprenants et d'une meilleure perception des sujets
abordés. Cependant, les évaluations objectives des connaissances, avant et apres l'apprentissage par problemes,
n'ont montré aucune amélioration significative. Les données limitées sur les habilités professionnelles et les
résultats de traitement pour les patients suggeérent des avantages potentiels.

Conclusion : L'apprentissage par problemes dans la formation postdoctorale en médecine familiale semble amé-
liorer 1'engagement et la satisfaction, mais donne des résultats éducatifs mitigés. Des recherches supplémen-
taires sont nécessaires pour déterminer son réle optimal dans la formation.



Introduction

Lorem Postgraduate medical education (PGME) en-
compasses training that follows medical school, in-
cluding internships, residencies, and fellowships.
PGME learners engage in both clinical work and
structured educational activities. While their learn-
ing needs vary, traditional methods, such as lectures,
including large group grand rounds and academic
half-day lectures, remain common.! However, the
passive learning that results from lectures may not
tully achieve PGME goals, such as developing clini-
cal reasoning, problem-solving skills, and knowledge
retention.??

Problem-based learning (PBL) has emerged as a po-
tential alternative or complement to traditional large
group sessions. PBL, initially introduced by Dr.
Howard Barrows in the 1970s at McMaster Univer-
sity for undergraduate medical education (UGME), is
a process where learners address a clinical problem,
generate and answer questions as they progress, and
ultimately synthesize a solution.* Although PBL was
not originally grounded in formal learning theory,
subsequent scholarship has linked it to educational
theories that help explain its processes and out-
comes.* Over the past 50 years, PBL has become
widespread in UGME and many other programs
across North America globally crossing diverse cul-
tural and educational contexts.” PBL’s growing pop-
ularity stems from its association with substantial in-
creased learner satisfaction and marginal long-term
knowledge retention compared to lectures.®’

PBL may suit PGME because it emphasizes active,
clinically relevant learning.® Unlike UGME, PGME
curricula are less exam-focused, making the memo-
rization of facts less relevant.” These distinctions
suggest that PGME programs may be equally or even
more well-suited to using PBL for their academic
learning. However, the flexibility and limited learn-
ing hours in PGME raise concerns about PBL's prac-
ticality.” This is particularly true for family medicine
programs, which can be as short as two years.!
Given the limited research on PBL in PGME,” espe-
cially in family medicine, further research is needed
to understand its use and outcomes in this context.

The primary purpose of this scoping review is to ex-
amine how PBL is used in family medicine PGME
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programs. Where available, we also summarize the
educational and healthcare outcomes associated
with these interventions. The insights gained may
help PGME programs implement or refine PBL ap-
proaches.

Methods

We conducted this scoping review using Arksey and
O'Malley’s methodological framework.!! The six
steps involved creating a research question, identify-
ing relevant studies, selecting eligible studies, chart-
ing the data, and collating, summarizing, and report-
ing the results; the sixth, optional step involved
stakeholder consultation.!? Additionally, we fol-
lowed the Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) guidelines.!?

Step 1: Identifying a research ques-
tion

We posed the research question: How do PGME fam-
ily medicine programs use PBL to deliver their cur-
ricula, and what are the reported associated learner
and healthcare system outcomes?

Steps 2 and 3: Identifying relevant
studies and selecting eligible stud-
ies

One author (M.C.) conducted a comprehensive
search for studies that included three concepts: PBL,
PGME, and family medicine. M.C. collected literature
published in English from six databases: PubMed,
Embase, PsycINFO, ERIC, Web of Science, and
ProQuest Dissertations and Theses Global. Each da-
tabase was searched from inception to January 7,
2025. The complete search strategy, developed in
consultation with a research librarian, is presented
in Appendix A.

We included English-language studies published in
Canada, the United States, Australia, or the United
Kingdom. We restricted the search to these regions
due to their comparable family medicine training
and accreditation standards.!* We excluded studies
that focused exclusively on UGME or post-PGME



training (i.e., continuing professional development).
Similarly, we excluded studies focusing solely on
non-family medicine disciplines, as these did not ad-
dress the shorter training duration and unique train-
ing needs of family medicine learners. We included
studies that structured training around PBL or simi-
lar methods that focused on a problem or case, such
as flipped classrooms, case-based learning, or team-
based learning. We excluded studies based on lec-
tures, seminars, experiential learning, simulations,
or role-playing if they did not meet the prerequisite
of being grounded in a specific problem. Only syn-
chronous formats involving multiple learners, in-
cluding in-person, virtual, or hybrid formats, were
eligible for consideration. Synchronous training al-
lows for real-time interaction and problem-solving
among students, which are essential features of
PBL.1> These elements are more challenging to
achieve in asynchronous formats,!® and as such, this
review focused on synchronous delivery to better
capture the dynamics and educational impact of PBL
environments. The accepted studies provided suffi-
cient descriptions of the PBL design, regardless of
whether they reported the outcomes of their PBL
methodology.

Two authors (M.C. and JKB.) independently
screened studies for eligibility. Initially, they inde-
pendently reviewed the titles and abstracts of the ar-
ticles. Discussion and consensus between both au-
thors (M.C. and J.K.B.) were used to resolve
discrepancies. If consensus could not be reached,
R.D. or S.A. were available for resolution; however,
all conflicts were resolved through discussion with-
out the need for escalation. Upon completing ti-
tle/abstract screening, M.C. and J.K.B. independently
reviewed the full-text articles using the same ap-
proach for any conflict resolution. Although we did
not calculate a formal inter-rater reliability statistic,
the use of independent screening followed by con-
flict resolution for any discrepancies is consistent
with best practices in scoping review methodology.!?

Step 4 and 5: Charting the data and
collating, summarizing, and report-
ing the results

The lead author (M.C.) developed a standardized
data charting form using Covidence (Appendix B). In
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accordance with the PRISMA-ScR guidelines!® and
Arksey & O’Malley methodological framework,!!
M.C. and J.K.B. extracted key study characteristics,
including methods, participants, intervention, pres-
ence or absence of a comparison group, and out-
comes, using Covidence. M.C. developed the extrac-
tion form based on the review objectives, including
adapted Kirkpatrick Model levels and characteristics
relevant to similar published scoping reviews, and it-
eratively refined during the data extraction process.
We divided the articles between M.C. and J.K.B., with
each author extracting data from their assigned arti-
cles and verifying the information extracted by their
counterpart to ensure accuracy. Authors R.D. and
S.A. then reviewed the extracted information and
further reviewed the full text of selected articles
where questions arose for clarification. All authors
reached a consensus on the final list of accepted ar-
ticles and completed the data charting.

Step 6: Stakeholder consultation

A formal stakeholder consultation was not con-
ducted as this step is optional in the Arksey and
O’Malley methodological framework.!! However,
throughout this review, co-authors R.D. (a family
medicine residency Program Director) and S.A (a
family medicine residency Curriculum Director)
served as stakeholders. These individuals have direct
experience with and a vested interest in PBL, as fac-
ulty involved in designing and implementing PBL for
family medicine residents. Their combined perspec-
tives as educators, administrators, and clinicians in-
formed the interpretation of findings and the contex-
tualization of PBL within PGME.

Kirkpatrick’s Model of Training Out-
comes

The Kirkpatrick Model describes training program
outcomes!” and has been adapted for use in medical
education.!® The original model includes four steps;
trainees’ reactions to a training program (Step 1);
trainees’ learning (Step 2); trainees’ behavioral
changes resulting from learning (Step 3) and the im-
pact of training program on targeted outcomes (e.g.,
reduction of costs, reduction of turnover absentee-
ism etc.) (Step 4).1” The adapted Kirkpatrick Model
for medical education encompasses the same four



levels, with some modification: the learners’ satisfac-
tion with program content and delivery (Level 1),
change in opinion about the topic (Level 2A), change
in knowledge and/or skills (Level 2B), change in be-
havior (Level 3), and patient outcomes (Level 4) (Fig-
ure 1). The adapted Kirkpatrick Model is a valuable
tool for evaluating medical education programs as it
references both learner and patient outcomes.

Level 4
Impact on patient care
Level 3
” Application of PBL in clinical practice
Level 2

Change in opinion (A), knowledge or skills (B)

Level 1
Learner satisfaction with PBL

Figure 1. The adapted Kirkpatrick model has four
levels to evaluate medical education program out-
comes

In this scoping review, we used the adapted Kirkpat-
rick Model as an organizing framework to categorize
the types of outcomes reported in the included stud-
ies. The inclusion criteria did not require a study to
assess outcomes across all four levels. Instead, the
model served to group studies by the outcomes they
measured, allowing us to summarize how different
types of outcomes were represented across the in-
cluded studies and identify gaps for future research.

Data items

We extracted data on study identification, popula-
tion details, intervention components, and out-
comes. We categorized outcomes by adapted Kirk-
patrick level to facilitate structured analysis
(Appendix B). We simplified partial findings from
larger studies, ensuring that relevant data were in-
cluded for synthesis.

Data analysis

Authors M.C. and J.K.B. reviewed the extracted data
and used Braun and Clarke’s six-phase thematic
analysis methodology (Appendix C).!? First, the au-
thors re-read the extracted data, recording initial
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ideas for thematic codes. Next, the extracted data
were systematically reviewed and manually coded.
The coded and collated data were then sorted into
potential themes, which were subsequently re-
viewed and refined. The fifth phase involved defin-
ing and naming the themes, which were then used to
complete phase 6, wherein the extracted data was
analyzed according to the corresponding themes.
Authors R.D. and S.A. resolved any discrepancies
about article inclusion.

Critical appraisal

We critically appraised the included articles using
the JBI Critical Appraisal Checklist, which examined
methodological rigor and reliability.?’ Either M.C. or
J.K.B. appraised each article, focusing on key aspects
of study design, including clarity of objectives, use of
control groups, and appropriateness of statistical
analysis.

Synthesis of results

Based on key variables and outcomes, including
unique details about the PBL delivery and outcomes
(if available), we organized the data by Kirkpatrick
level. We summarized these findings both qualita-
tively and quantitatively to identify patterns, trends,
and discrepancies. We registered this scoping review
with Open Science Framework.2!

Results

Our search yielded 1566 articles after de-duplication.
After title/abstract screening, we retained 59 articles
for full-text screening. The most common exclusion
reasons during full-text screening were incorrect
learning type (22 = 19), incorrect medical specialty (z
= 10), and insufficient detail about the intervention
(n=7). We included 12 articles for data charting (Fig-
ure 2).

Of the included articles (Table 1), eight were from
the USA, two from England, and two from Canada.
Eight articles exclusively involved family medicine
residents, while the remaining four included trainees
from other specialties (e.g., internal medicine, pedi-
atrics, or medicine-pediatrics) as well as family med-
icine. The residents involved in these training



programs were from all years of training, ranging
from the first to the third postgraduate year (PGY-1
to PGY-3). Most of the interventions included only
PGME learners; however, four studies also included
learners who were UGME learners, staff, or faculty.
We classified 11 studies as quasi-experimental and
one as a randomized controlled trial during critical
appraisal. Despite the predominance of quasi-exper-
imental designs, the overall methodological quality
was rated as high for seven studies, moderate for one
study, and low for four studies.

Since the eligibility criteria encompassed a range of
methods aligned with core PBL principles such as
flipped classrooms, case-based learning, and team-
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based learning, it is important to note that of the 12
included studies, only four?32427:33 gpecifically exam-
ined interventions that closely adhered to classical
PBL formats. Other studies incorporated PBL ele-
ments within broader educational interventions. For
instance, Agrawal et al. used PBL components within
an interactive workshop that included a presenta-
tion, a video demonstration, and both small- and
large-group problem-based discussions.?? Similarly,
Klein et al. integrated PBL as part of a blended ap-
proach alongside journal club discussions and prac-
tice questions.?” This variation reflects the flexible
application of PBL principles within family medicine
PGME curricula, highlighting the heterogeneity in
implementation across studies

Identification of studies via databases and registers

Studies from databases/registers (n = 2237)
PubMed (n = 1188)
Embase (n=717)
Web of Science (n = 235)
PsycINFO (n = 52)
ERIC (n = 23)
ProQuest (n = 22)

Identification

References removed (n = 671)
Duplicates identified manually (n = 1)
Duplicates identified by Covidence (n = 670)

Studies screened at title & abstract level
(n=1566)

Studies excluded (n = 1507)
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Studies screened at full-text level (n = 39)

Studies included in review (n = 12)

Studies excluded (n = 47)
Ineligible learning type (n = 19)
Ineligible specialty (n = 10)
Insufficient detail about intervention (n = 7)
Ineligible publication type (n = 3)
Ineligible study design (n = 3)
Ineligible training level (n = 3)
Ineligible region/country (n = 2)

N covidence

Figure 2. PRISMA flow diagram of studies identified, screened, and included for review



Table 1. Summary of study characteristics and quality assessment
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discuss in the context of the case

provided reference material

: . . Quality
Study Country Population Intervention Comparison Assessment
Acrawal et Faculty debate and large group discussion (part 1) fol-
alg 200422 Canada PGY-1 and PGY-2 FM residents lowed by presentation and group PBL (part 2; 2 months | N/A High
v later); topic = impact of pharmaceutical marketing
Benson et United FM, IM, and transitional year Five lecture sessions followed by one PBL session 9 Same group of residents as the .
2 ; months later; topic of local health disparities and diabe- | year prior, who completed lec- High
al., 2018 States residents . ;
tes-related topics ture learning
Colenda et United PGY._ ! primary care 1.“e.51dents,.1n- PBL module on managed care organization and fi- .
1., 200024 States cluding FM, IM, medicine/pediat- nances; part of a 10-module series N/A High
al, rics, OB/GYN, and others P
Cooper & M res%dents. with prior experi- Weekly half-day course with the goal developing self-
Bartlam, England ence, either in hospital or over- . . . N/A Low
25 directed learners and reflective practitioners
2001 seas
Pre-work to research assigned questions, followed by
Danczgak, England PG.Y-.S trainees in GP specialty speed-datlng session where learners take on the role N/A Low
2012 training of examiner, examinee, or observer to answer afore-
mentioned questions
Haidet et al., | United Primary care residents, including | Assigned group problems to solve, with teacher-facili- R:;rlgir:flgogil;hzﬁgzz rf(;-(;c- Moderate
2004%7 States FM, IM, and pediatrics tated discussions in between each task & TEOMmE
ture teaching
Holmes et United PGY-1 through -3 FM residents Intervention w1.th six components, one of which was a Anothgr M program with simi- .
28 . . case-based seminar about breastfeeding as part of lar setting and patient popula- High
al., 2012 States based at a community hospital . .
nursery/peds rotation tion
Klein et al Two academic half-days per month on the same medi-
90082 " Canada FM residents cal topic, the first of which was lecture-based, with the | N/A High
second being small group learning including PBL
Twice monthly conference where residents submit "dif- . .
. . N . . . . . PGY-3 residents from previous
Philp et al., | United PGY-3 FM residents ficult" patients to either be interviewed live or be ver- ears who received seminar for- | Low
199630 States bally recounted, followed by discussion of the case and ilat
deficits in understanding
. . PGY-1 through -3 residents in Single “engaged classroom” session about management | Two other teaching models
Raleigh et United . : . ) ) . . . A . .
al. 2018% States FM from university, community, | of dyspnea, including slides and a case-based active (slide-based and high-fidelity High
v and military-based programs learning scenario for learners in small groups simulation) about the same topic
Introductory lecture session followed by project assign-
Sass & Edel- | United . ment whereby small resident groups examined regional
sack, 2001%2 | States PGY-2 FM residents demographic data to theorize relationships causing pa- N/A Low
tient morbidity
Problem presentation meeting to learn the case and di- | Small group multi-station clini-
Zimmerman | United Primary care vide tasks amongst the group, followed by a problem cal teaching scenarios (MCTS) Hich
etal, 199733 | States residents resolution meeting to share gathered information and | where cases are addressed using '8

PGY: postgraduate year; FM: family medicine; GP: general practitioner ; IM: internal medicine; OB/GYN: obstetrics and gynecology



PBL curriculum delivery

We found three distinct categories of synchronous
approaches to integrating PBL into family medicine
PGME curricula: 1) standalone, 2) adjunct, and 3)
blended.

Standalone approaches utilize PBL as the primary
instructional mode. For example, Colenda et al. im-
plemented eight sessions exclusively based on
PBL,?* where residents engaged in small groups af-
ter reviewing preassigned materials to foster critical
thinking and self-directed learning. Cooper and
Bartlam described a weekly half-day course de-
signed to accommodate the varied needs of resi-
dents with diverse levels of prior clinical experi-
ence, including international graduates and those
transitioning from other careers.?> Zimmerman et
al. structured their sessions into two meetings: the
first for case analysis and task assignment; the sec-
ond for group discussion and synthesis.*3

Adjunct approaches incorporate PBL into tradi-
tional curriculum delivery methods that may or
may not have been previously established. For ex-
ample, Klein et al. described a two-year rotating
curriculum covering one topic each month across
two academic half-days: the first as a large-group
lecture session and the second as a small-group PBL
session.?’ Benson et al. implemented a five-lecture
series, followed months later by a PBL with group
discussions and case-based learning.?® Agrawal et
al. paired a debate session on pharmaceutical mar-
keting and a PBL session two months later, which
discussed evidence-based practices and clinical sce-
narios.??

These hybrid approaches leveraged the strengths of
PBL while maintaining continuity with existing
content and enhancing feasibility.

Blended approaches integrate PBL with previously
established curriculum delivery methods. Philp et
al. described a psychiatry conference where family
medicine residents presented challenging or inter-
esting cases with PBL supplementing these discus-
sions.3® Holmes et al. included a case-based seminar
during an inpatient rotation, adding to insights
from a lactation consultant that emphasized real-
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world significance.?® Danczak featured an interven-
tion with stations where learners rotated after a pre-
paratory phase, incorporating PBL into problem-
solving exercises.?¢ Raleigh et al. featured an "en-
gaged classroom" approach, combining slide- and
case-based learning, which included scenarios and
small groups to work through clinical decisions.*!
Haidet et al. interspersed teacher-led instruction
within the PBL sessions after learners had the op-
portunity to solve the task in small groups.?” Finally,
Sass and Edelsack implemented PBL as a part of a
small group project analyzing health disparities
among the residents’ communities.*?

PBL curriculum outcomes

Eight studies evaluated /learner satisfaction, corre-
sponding to Level 1 of the adapted Kirkpatrick's
Model, with each study primarily reporting high
satisfaction with PBL.2427:3033 The others found no
significant differences or a preference for alterna-
tive methods. Faculty observers also valued PBL
while assessing group dynamics, and learners gen-
erally participated equally, fostering collaboration
and engagement.?® Learners appreciated PBL’s sim-
ilarity to real-life medical cases and the required
clinical reasoning process.?>?¢ However, some con-
cerns were raised about the initial difficulty of
adapting to PBL,32 and two studies found that PBL
was not viewed as superior to common lecture-style
sessions.?3?7 Specifically, Haidet et al. showed that
learners demonstrated significant improvements in
attitudes toward sensitivity, specificity and predic-
tive value content (p < 0.0001) irrespective of
whether they attended the PBL versus lecture-style
delivery.?” Another study found that multi-station
clinical teaching scenarios had greater reported sat-
isfaction than PBL, and were perceived as more val-
uable, although no statistical test was conducted to
determine significance.®

Seven studies assessed changes in learners’ opin-
Ions about the topic, corresponding to Level 2A of
the adapted Kirkpatrick’s Model. Four of these stud-
ies found shifts in perspective, such as the ethical
appropriateness of pharmaceutical marketing (p =
0.033),%2 managed care’s threat to the autonomy of
healthcare providers (not statistically significant),?
and the importance of under-vaccination as a na-
tional problem, with mean increases ranging from



0.9 to 1.2 points for childhood, adult, and Haemoph-
ilus influenzae type b vaccinations.>> Other exam-
ples include learners developing more favorable at-
titudes and beliefs about breastfeeding (p = 0.03)
or considering patients’ finances, cultural differ-
ences, and social support more often during diabe-
tes consultations (p > 0.05).23 Two studies noted no
significant changes if learners held extreme pre-ex-
isting opinions, such as a negative perception of
managed care?* or a finding that diabetes education
was valuable.?3 Researchers observed no significant
changes in perception after the intervention in one
study.3!

Eight studies evaluated changes in knowledge or
skills, corresponding to Level 2B of the adapted
Kirkpatrick’s Model. One study objectively meas-
ured knowledge before and after PBL using a 10-
item multiple-choice test but found no statistically
significant improvement in the mean pre- vs. post-
test (66.4% vs. 69.2% after PBL). The pass rate im-
proved from 65% to 80%, though this difference was
also not statistically significant.?* Another study
found that both PBL and multi-station clinical
teaching scenarios significantly increased post-test
scores (mean increase of 1.8 to 3.9 out of 10, p <
0.01), with quiz passing rates remaining high for
both interventions. The superior method varied de-
pending on the disease covered. Most studies have
found no significant differences in knowledge gain
or retention between lecture instruction and PBL
when measured objectively.?32” However, one
study reported greater knowledge following PBL (p
< 0.01).2% Three studies evaluated change in confi-
dence: one reported increased self-reported confi-
dence,*? another found no significant change (p >
0.05),22 and a third noted a 1.19% increase in comfort
in managing a specific condition after PBL, which
was significantly higher than lecture and simulation
sessions (p < 0.0001).3!

Three studies evaluated behavior change (subjec-
tively measured), corresponding to Level 3 of Kirk-
patrick’s Model. Holmes et al. found that most par-
ticipants implemented changes they had committed
to three to six months after the intervention.?® Ben-
son et al. reported that most respondents referred
patients for diabetes management self-education
and assessed them for risk factors highlighted in the
training. However, this was not a statistically
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significant change compared to the pre-interven-
tion.?> Agrawal et al. found a decrease in the use of
pharmaceutical marketing tools post-intervention,
such as a 25% drop in accepting gifts and a 17% drop
in attending sponsored CME events, though this
was not statistically significant (p > 0.05).22

One study evaluated patient outcomes, correspond-
ing to Level 4 of adapted Kirkpatrick’s Model. That
study found significant differences in patients’
breastfeeding rates among physicians who partici-
pated in the intervention compared to the control
group. Patients whose physicians attended the in-
tervention, which included case-based learning,
showed significantly higher breastfeeding rates (p <
0.001) compared to learners at a similar program
without this training (26% vs. 11% at four months
and 30% vs. 9% at six months).?8

Discussion

In our scoping review, we examined the utilization
of PBL as a method of curriculum delivery in family
medicine residency programs across the US, UK,
and Canada. The studies we reviewed describe how
faculty and programs actively use PBL to deliver
family medicine curricula in PGME programs, and
when available, the associated learner and
healthcare system outcomes. Integrating PBL into
PGME curricula followed three categories of ap-
proaches: standalone PBL,242>33 PBL as an adjunct

to traditional methods,?%23.2% or blended PBL.26-28.30-
32

The studies reviewed suggest high learner satisfac-
tion with PBL (adapted Kirkpatrick Level 1), with
many participants appreciating its real-life applica-
tion and the collaborative nature of the learning
process.243033 Students' learning approaches may
explain the high learner satisfaction. Prior research
suggests that learning approaches can be classified
into two categories: surface and deep. Surface learn-
ing emphasizes memorizing facts without com-
pletely understanding the underlying mechanisms
and principles. In contrast, deep learning involves a
comprehensive understanding that allows learners
to integrate new information, facilitating long-term
retention.3* At the postgraduate level, learners are
likely to prioritize deep learning, which may explain
their high satisfaction with PBL, as Gurpinar et al.



found that students who adopted a deep learning
approach were more likely to report greater satis-
faction with PBL.>> However, some learners ex-
pressed concerns about its initial difficulty and
questioned its effectiveness compared to traditional
methods and other non-traditional learning ap-
proaches within PGME curricula.?332 Learners may
find PBL difficult due to the increased work it re-
quires. Cook and Moyle demonstrated that although
students appreciated PBL, it was challenging due to
the active engagement it demands, requiring stu-
dents to think critically and rationalize information
rather than memorize it.3¢ Nursing students partici-
pating in PBL reported improvements in critical
thinking. However, they also noted increased effort,
such as more reading and preparation before tutori-
als. While beneficial, this shift to active learning re-
quires more time and effort from the learner. Given
the immense volume of medical knowledge that
must be mastered during medical school and resi-
dency and limited time available to learners,? it is
understandable that some may question the effec-
tiveness of PBL compared to other, less time-con-
suming methods.

Results were mixed regarding shifts in learner opin-
ions (adapted Kirkpatrick Level 2A). While several
studies have found that PBL encourages learners to
engage more deeply with topics, the changes are of-
ten modest, such as bringing a topic to learners' at-
tention?® or emphasizing its importance.?®3* Nota-
bly, learners with strong pre-existing opinions
appeared less likely to alter their views,?>2* suggest-
ing that PBL may not equally benefit all partici-
pants. This points to the benefit of tailoring teach-
ing methods to the learners involved, if feasible, to
maximize the impact of PBL. Prior research sup-
ports this notion, indicating that learner character-
istics such as motivation, openness to feedback, and
a growth mindset significantly influence the effec-
tiveness of educational interventions, although
these factors are themselves shaped by external and
contextual influences, making the relationship com-
plex.38

Evaluations of objective knowledge (adapted Kirk-
patrick Level 2B) provided limited support for PBL,
with knowledge improvements generally compara-
ble to those achieved with other methods.?32433 The
exception to this was the studies that evaluated
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subjective reports of knowledge, which indicated
greater perceived knowledge among participants af-
ter PBL.2 Altogether, these findings raise some
questions about PBL’s effectiveness in achieving
measurable improvements in knowledge acquisi-
tion and learning outcomes. However, it is essential
to recognize that PGME training has broader objec-
tives beyond knowledge, including long-term reten-
tion and fostering a motivating, student-centered
learning experience,** which may contribute to the
value of PBL.

We identified three studies assessing behavior
change (adapted Kirkpatrick Level 3) and patient
outcomes (adapted Level 4). For instance, several
months after a PBL intervention, participants imple-
mented several of the changes they had been
taught,?® such as more frequent referrals for at-risk
patients.?> Additionally, a study examining patient
outcomes found measurable improvements, such as
higher breastfeeding rates among patients of physi-
cians who had participated in PBL.28 As few studies
assessed these outcomes, we cannot draw definitive
conclusions regarding the benefit of PBL in these ar-
eas. Nonetheless, these findings suggest that PBL's
real-life, scenario-based approach may facilitate the
application of learned skills in clinical practice. This
application aligns with Knowles' principles of adult
learning, which emphasize that adult learners value
relevant, practical, and immediately applicable
methods.* Unlike traditional teaching methods,
where knowledge is acquired in isolation and later
applied, PBL integrates basic sciences and clinical
practice, reflecting real-world complexities.>® This
relevance enhances motivation and long-term re-
tention, as adults are more engaged when learning
addresses real-life problems.?® Additionally, PBL
supports lifelong learning by fostering critical
thinking, adaptability, and teamwork—skills essen-
tial for navigating the evolving healthcare land-
scape.’® However, these studies did not compare
how behavior changes between PBL and other
teaching methods, indicating the need for further
research to understand PBL's unique contribution to
behavior change compared to alternative ap-
proaches.

Overall, these highlighted findings suggest the po-
tential value of PBL in fostering engagement, shift-
ing opinions, and promoting behavior change.



However, more research is needed to fully under-
stand the role of PBL within PGME curricula.

Strengths and limitations

This scoping review systematically mapped how
PBL is currently implemented and evaluated within
tamily medicine PGME programs. A key strength is
the use of a structured search strategy across multi-
ple databases and grey literature sources, along with
duplicate screening and data extraction to enhance
rigor. Applying the adapted Kirkpatrick Model pro-
vided a transparent framework for organizing het-
erogeneous outcomes and allowed for comparison
across diverse evaluation levels.

One limitation is that the reviewed studies were not

family medicine trainee exclusive; sessions also in-
cluded mixed groups that combined family medi-
cine with other disciplines (e.g., internal medi-
cine;?%%* obstetrics/gynecology and pediatrics??).
This limitation is important to mention because PBL
may function differently depending on the discipli-
nary context. Finally, while the adapted Kirkpatrick
Model served as a pragmatic organizing framework,
it may have underrepresented process-based bene-
fits (e.g., enhanced teamwork, self-directed learn-
ing), particularly as many included studies priori-
tized outcome measures over nuanced process
evaluations.

Future directions

Future studies should explore which aspects of PBL
are most effective and beneficial for family medicine
PGME learners. The effectiveness of PBL in PGME
should be compared to traditional teaching methods
before its broad implementation, given its require-
ment for a high faculty workload and specialized
training.*? Furthermore, the consistent use of a syn-
chronous approach to PBL implementation across
all included studies highlights the need for future
research to compare these results to asynchronous
environments. Asynchronous approaches have
gained popularity and have been shown to foster
commitment, discipline, reflection and critical
thinking skills, all of which align with the core prin-
ciples of PBL.%3
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Additionally, standardized and objective evalua-
tions of PBL interventions are needed to better un-
derstand their impact on learner outcomes and pa-
tient care. Future studies should include larger
sample sizes, control groups and follow-up assess-
ments to assess the long-term effects of PBL. Future
research should investigate whether PBL is better
suited for specific curricular topics, disciplines, and
stages of PGME training, and compare its utility di-
rectly with other teaching methods.

Given the success of PBL in UGME, as evidenced by
increased competence in social and cognitive di-
mensions,** further research should explore
whether these benefits can be extended to PGME
settings.

Conclusion

In this scoping review, we identified three catego-
ries of synchronous approaches to integrating PBL
into family medicine residency training:
1) standalone, 2) adjunct, and 3) blended. These
models were associated with improved learner en-
gagement, attitudes, and, in some cases, changes in
clinical behavior. Successful implementation de-
pended on resident buy-in, protected time, and fac-
ulty preparedness. As family medical education
evolves, PBL and related methods offer promising
tools to support critical thinking and self-directed
learning. Further research should compare these
strategies to optimize family medicine residency
training.
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Appendix A. Search strategy

Date of search: January 7, 2025
PubMed

("Education, Medical, Graduate"[Mesh] OR "post-graduate medical education"[tiab] OR "postgraduate medical
education"[tiab] OR PGME(tiab] OR "medical residen*"[tiab] OR "graduate medical education"[tiab])

AND ("Problem-Based Learning"[Mesh] OR "PBL"[tiab] OR "case-based learning"[tiab] OR "CBCL"[tiab] OR
"case-based collaborative learning"[tiab] OR "problem based learning"[tiab] OR "problem based"[tiab])

Embase

(‘postgraduate education'/exp OR residency training/exp OR 'postgraduate medical education":ab,ti OR
'pgme':ab,ti OR 'graduate medical education":ab,ti OR 'resident:ab,ti OR 'residency"ab,ti OR 'medical resi-
den™":ab,ti)

AND (“problem based learning'/exp OR 'problem-based learning:ab,ti OR 'pbl:ab,ti OR 'case-based learn-
ing":ab,ti OR 'cbl:ab,ti OR 'case-based collaborative learning'ab,ti OR 'cbcl":ab,ti)

PsycINFO

(TT ( "postgraduate medical education" OR "PGME" OR "graduate medical education" OR "GME" OR "resident"
OR "residency” OR “medical residen*”) OR AB ( "postgraduate medical education” OR "PGME" OR "graduate
medical education" OR "GME" OR "resident"” OR "residency” OR “medical residen*”))

AND (TI ( "problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR "case-based collaborative
learning" OR "CBCL" ) OR AB ( "problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR
"case-based collaborative learning" OR "CBCL" ))

ERIC

(TT ( "postgraduate medical education" OR "PGME" OR "graduate medical education" OR "GME" OR "resident"
OR "residency” OR “medical residen*”) OR AB ( "postgraduate medical education” OR "PGME" OR "graduate
medical education” OR "GME" OR "resident"” OR "residency” OR “medical residen*”))

AND (TI ( "problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR "case-based collaborative
learning" OR "CBCL" ) OR AB ( "problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR
"case-based collaborative learning" OR "CBCL" ))

Web of Science

((TI=("postgraduate medical education" OR "pome" OR "graduate medical education" OR "resident" OR "resi-
dency” OR “medical residen*”)) OR AB=("postgraduate medical education" OR "pome" OR "graduate medical
education" OR "GME" OR "resident" OR "residency"” OR “medical residen*”)) AND ((TI=("problem-based learn-
ing" OR "PBL" OR "case-based learning" OR "CBL" OR "case-based collaborative learning” OR "CBCL")) OR
AB=("problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR "case-based collaborative
learning" OR "CBCL"))
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ProQuest

(ab("postgraduate medical education" OR "PGME" OR "graduate medical education” OR "GME" OR "resident"
OR "residency" OR "medical residen™")

OR ti("postgraduate medical education” OR "PGME" OR "graduate medical education” OR "GME" OR "resident"
OR "residency" OR "medical residen*"))

AND (ab("problem-based learning" OR "PBL" OR "case-based learning" OR "CBL" OR "case-based collaborative
learning" OR "CBCL")

OR ti("problem-based learning" OR "PBL" OR "case-based learning”" OR "CBL" OR "case-based collaborative
learning" OR "CBCL"))
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Study ID number

Title

Author(s)

Publication year

Country in which the study was conducted United States
Canada
England
Ireland
Other UK
Australia
Other

Methods
Objective of study

Study funding sources

Possible conflicts of interest for study authors

Institution

Population description

Total number of participants

Number of participants with available data

Health profession(s) included as participants

Medicine (dr/resident/med student)
Nursing
Other

Medical training level(s) included

UGME
PGME - resident
PGME - fellow

Staff/attending physician
Other

Specialty(ies) included

Family medicine
Internal medicine
Emergency medicine

Pediatrics
Surgical
Other
Describe the intervention in detail
Development of intervention
Learning topic
Group size
Group composition
Pre-work for learners? Yes
No
Not specified
Other
Facilitator training level/profession Resident
Fellow
Staff/attending physician
Faculty
Allied health professional
Not specified
Other

Facilitator background

Subject expert
Not subject expert
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Not specified
Other
How was the facilitator trained?
Comparison group? Yes
No
If yes, describe comparison group
Outcome
Summary of evaluation(s)
Evaluation method(s) Survey(s)

Focus group
Supervisor feedback
Other

Time point(s) of evaluation

Pre-intervention

During intervention
Immediately post-intervention
Later post-intervention

Other

Describe evaluation 1

Results of evaluation 1

Describe evaluation 2

Results of evaluation 2

Describe evaluation 3+

Results of evaluation 3+

Evaluation of learner satisfaction (level 1) Content
Delivery
Not evaluated
Other

Findings of learner satisfaction (level 1)

Evaluation of change in opinion (level 2A) Subject/topic
Not evaluated
Other

Findings of change in opinion (level 2A)

Evaluation of change in knowledge or skills (level 2B)

Subjective - knowledge
Subjective - confidence
Subjective - comfort
Objective - knowledge
Not evaluated

Other

Findings of change in knowledge or skills (level 2B)

Evaluation of behaviour change (level 3)

Intention to change

Subjective - Behaviour has changed
Objective - Behaviour has changed
Not evaluated

Other
Findings of behaviour change (level 3)
Evaluation of patient outcomes (level 4) Subjective
Objective
Not evaluated
Other
Findings of patient outcomes (level 4)
Analyzed subgroup differences? Yes
No
Unclear

Subgroup findings, if applicable
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Theme Sub-Themes Representative Studies Kirkpatrick Level | Summary of Study Findings
Colenda et al., (2000)
Standalone PBL Cooper and Bartlam, 2001
Zimmerman et al., (1997)
Klein et al., (2008) In addition to being used as
PBL as an adjunct | Benson et al., (2018) ;Z‘;a;iajsnsr;lfg?sct?;gfL
PBL Curriculum Agrawal et al., (2004) . P .
Delivery N/A tional curriculum delivery
Philp et al., (1996) methods such as didactic
HOII’I:'IES et.,al (2012) sessions, case-based learning
by d seminars.
Danczak (2012) an
Blended PBL Raleigh et al., (2018)
Haidet et al., (2004)
Sass and Edelsack, (2001)
Benson et al., (2018)
Real-life applica- | Colenda et al., (2000)
bility Cooper and Bartlam, 2001
. . Team-based col- | Danczak (2012) Majority studies reported
Learner Satisfaction laboration Haidet et al., (2004) Level 1 high satisfaction with PBL.
Comparison to di- | Philp et al., (1996)
dactic sessions Sass and Edelsack, (2001)
Zimmerman et al., (1997)
. . Agrawal et al, (2004) PBL was associated with
. , Perspective Shifts | Benson et al., (2018) . s
Changes in Learners o . changes in learners’ opin-
. Pre-existing opin- | Colenda et al., (2000) Level 2A ) L
Opinions ions Holmes et al., (2012) ions about topics in some
Raleigh et al., (2018) studies but not all.
— Agrawal et al., (2004)
r?lzfs(jz: (e Benson et al., (2018)
re and osf., Colenda et al., (2000) Objective test improvements
Knowledee or Skill fests) P Haidet et al., (2004) were inconsistent. Self-re-
Chan esg Subiective Holmes et al., (2012) Level 2B ported knowledge and confi-
& me zisures (e Raleigh et al., (2018) dence showed some favora-
B Sass and Edelsack et al., ble results.
confidence and (2001)
comfort) Zimmerman et al., (1997)
Clinical decision- Learners reported applying
making Agrawal et al., (2004) training in clinical practice,
Behavior Change Implementation Benson et al., (2018) Level 3 such as increasing patient
of learned prac- Holmes et al., (2012) referrals or adopting breast-
tices feeding support measures
Exclusive breastfeeding
Improvement in rates improved among pa-
Patient Outcomes patient health be- | Holmes et al., (2012) Level 4 tients of physicians who had
haviors participated in a PBL-based

intervention.




