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Abstract

Introduction: Case-based learning (CBL) has been adopted internationally, although

there is significant heterogeneity in implementation and delivery. It is unclear how

this pedagogical approach is experienced across contexts, among different groups of

students, and the important aspects of implementation. The aim of this study was to

understand the mechanisms that enable CBL to facilitate learning in undergraduate

health professions education, for whom and in what contexts.

Methods: A realist review was adopted to explore the literature on CBL. Initial pro-

gramme theories were derived from the CBL literature and based on adult learning

theory and inquiry-based learning. 5731 abstracts investigating CBL in undergraduate

HPE courses were screened in duplicate. 436 full-text papers were screened and

assessed for rigour and relevance, resulting in 25 papers suitable for inclusion in the

final analysis.

Results: Seven programme theories were developed from our review. Institutional,

implementation and student-level factors were found to impact outcomes such as

exam performance, participation and clinical reasoning. A lack of institutional support

and recognition of faculty contribution to CBL results in poorer learning outcomes.

Clinical facilitators promote student engagement, and authentic multimodal cases

afford students the opportunity to step into their future roles. When assessment

focuses solely on behaviours and teamwork is not fostered, negative group dynamics

may result.

Discussion: Our realist review provides insight for healthcare educators on how best

to implement CBL to optimise academic, skill and behavioural outcomes for under-

graduate students. Fostering student trust in learning through access to clinician

facilitators and authentic cases leads to improved learning outcomes. Recognition of

faculty and student efforts to contribute to CBL is essential for successful implemen-

tation. The facilitation of a safe and secure group learning environment is required

for students to meaningfully engage with CBL.
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1 | INTRODUCTION

Case-based learning (CBL) is an increasingly popular pedagogy in

health professions education.1 CBL has been defined as a ‘learning
and teaching approach that aims to prepare students for clinical

practice, through the use of authentic clinical cases’.2 Following a con-

structivist, inquiry-based framework, CBL involves facilitated group

discussion and navigation of a clinical case3 although the structure

can vary between institutions, countries and curricula. CBL has been

adopted and integrated in a wide range of educational fields, from

medical education to engineering,4 at both undergraduate and post-

graduate levels.5 Reasons for implementation include the ability to

bridge foundational sciences with practical application of knowledge,

facilitation of deep learning and reflective practices and emphasis on

active collaboration.1,5,6

While CBL is an example of small group learning,7 it differs

from other methods under the same umbrella, such as problem-

based learning (PBL)5 and team-based learning (TBL).8 In PBL, stu-

dents are presented with a problem (usually a clinical scenario)

which requires students to identify their own learning outcomes

with minimally directed group discussion.9 While CBL also involves

the application of peer learning to clinical problems, the student dis-

cussions are guided by the facilitator, who directs the discussion

according to predetermined learning objectives.8,9 TBL also involves

a facilitated and guided group discussion; however, it is distin-

guished from CBL by the four phase structure: preparation,

readiness assurance testing, feedback and problem-solving exer-

cises.10 A 2012 systematic review reported that students considered

CBL to be an enjoyable and collaborative learning process which

promoted understanding, and facilitators perceived CBL as increas-

ing student engagement.2 Three recent meta-analyses all reported

that CBL is an effective teaching method that improves student aca-

demic performance.6,11,12

It has been argued that the evidence underpinning the outcomes

of CBL remains uncertain due to a lack of clarity as to how it

facilitates learning.2 A 2023 systematic review found significant het-

erogeneity in CBL implementation, limiting interpretation and imple-

mentation of best practice.6 Differences in implementation include

duration and number of sessions allocated to each case,2,13 in-person

or online delivery,11 group size,2 year of study6 and modality of the

case (e.g. paper cases, web-based cases or mixed formats).5 The vari-

ability of these factors has limited the generalisability and applicability

of findings.11 Many CBL studies have primarily focused on student

perceptions of CBL,14 which is not the focus of this review. The litera-

ture is unclear with respect to the importance of authenticity of cases

and the need for clinician facilitators.15 Numerous hurdles to success-

ful implementation of CBL have been described in the literature

including practical resources,16,17 time involved,2,18 training of

facilitators,19 cultural factors,20 organisational attitudes9 and case

design.21

Given the heterogeneity of implementation, the ambiguity of

the evidence and the range of potential barriers to implementation,

we chose to undertake a realist review of the CBL literature to

determine the underlying contexts and mechanisms to successful

implementation. We set out to understand the mechanisms that

enable CBL to facilitate learning in HPE, for whom and in what

contexts.

2 | METHODS

2.1 | Study design

We adopted a realist approach for this literature review as it is par-

ticularly suited to examining complex interventions and the interac-

tions between the contexts in which they are conducted, their

underlying mechanisms and resultant outcomes.22 Realist methods

are theory driven and seek to understand how a programme facili-

tates learning rather than if it does. Through the application of

learning theory, realist methods can explore the process of learning

and contribution to outcomes.23 Realist methods involve the coding

of contexts, mechanisms and outcomes. Context (C) in realism

refers to the conditions of implementation which are relevant to

the operation of the programme.23,24 Mechanism (M) refers to

underlying determinants of social behaviour which bring about

effects,24 including both the resources provided by an intervention

and the choices, perceptions or reasoning responding to those

resources.25–27 These mechanisms, in specific contexts, trigger

consequences and effects (intended or unintended), described as

outcomes (O).28 The heuristic of this reasoning process can be

described as a context–mechanism–outcome (CMO) configura-

tion.29,30 The creation of if-then statements allows a testing of logic

to further develop theory regarding how a programme functions.

This type of methodological approach is ideal for the investigation

of the multitude of factors which impact on the delivery and out-

comes of a CBL curriculum.

Pawson's five stages of a realist review were conducted for this

research: (1) clarifying scope, (2) searching for evidence, (3) evidence

appraisal, (4) data extraction and (5) data synthesis.31 The RAMESES II

reporting guidelines for realist synthesis were followed.32

2.2 | Review scope

Our research team conducted a preliminary review of the literature

exploring CBL in undergraduate health professions education. The

seminal CBL texts describe adult learning theory (ALT) and inquiry-

based learning (IBLT) as the learning theories assumed to underpin

CBL,2 so were selected to inform our initial programme theories. ALT

proposes that learning in CBL is created by social and active engage-

ment with clinical cases and incorporates elements such as motiva-

tion, meaningfulness and linking of knowledge to practice.33 IBLT

outlines a constructivist, structured approach to learning, involving

application of knowledge to authentic tasks.34 We iteratively dis-

cussed and developed these theories to create our initial programme

theories.
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2.2.1 | ALT and CBL

• CBL in undergraduate health professions education (C) affords stu-

dents the opportunity to apply their learning to authentic clinical

scenarios in a social learning environment (C). This facilitates active

(M), meaningful (M) engagement with their learning, increasing moti-

vation (M) and allowing learners to see the relevance (M) and signifi-

cance (M) of their learning to future clinical practice. Through this,

CBL leads to improved student knowledge, skills and behaviours (O).

2.2.2 | IBLT and CBL

• CBL in undergraduate health professions education (C) creates a

constructivist and co-operative learning environment (C) where

students learn through a structured and guided approach to realis-

tic clinical cases: navigating cases with guidance and support

(M) fosters collaborative (M), deep learning (M), creating a relation-

ship between theory and practice (M) through the contextualising

of abstract knowledge (M). Through these means, CBL achieves

improved knowledge, skills and behaviours (O).

The wide variety of implementation approaches for CBL found dur-

ing the preliminary literature review necessitated the development of a

tighter definition of CBL. We defined CBL for the purposes of this

review as an inquiry-based guided group discussion3 involving the

application of student knowledge to a clinical case with clear learning

outcomes2 in a non-clinical environment. The requirement for group

discussion being guided in our definition distinguished CBL from the

similar PBL, in which no guidance for discussion is found and learning

outcomes are not pre-determined.6 This guidance was considered to

include the scaffolding and prompting of discussions aligned to set

learning outcomes. Clinical cases for the purposes of the study were

defined as an idealised, formalised or naturalistic patient-centred repre-

sentation of a real practice setting used as a practicum.35 Authenticity

is conceptualised as cases correlating to the expected professional

activities of the real world, engaging students with the conventions of

their future profession, connecting student learning with new experi-

ences and students perceiving cases to be reflective of reality.36,37 Our

outcomes of interest related to student learning in the three domains

of knowledge, skills and behaviours.38 Knowledge outcomes were

regarded as those which related to the acquisition of concepts or princi-

ples and skills outcomes pertained to the acquisition of psychomotor,

social or clinical reasoning skills.39 Behavioural outcomes were defined

for our review as relating to indicators of professionalism, specifically

student participation, teamwork and empathic engagement during CBL.

2.3 | Searching for evidence

We undertook a formal search in May 2024 in CINAHL, PsycINFO,

ERIC, PubMed, EMBASE and Web of Science. Search terms included

‘case-based learning’ OR ‘small group learning’ OR ‘case-based

teaching’ AND ‘medical students’ OR ‘nursing students’ OR ‘pharmacy

students’. The search was exported to Endnote 2140 and uploaded to

Covidence41 with duplicates removed. Only primary studies focusing on

compulsory CBL in undergraduate health professions education were

included. For the purposes of this review, undergraduate health profes-

sions education was defined as including both direct and graduate entry

HPE programmes but excluding postgraduate courses and degrees.

Given the large number of reaction-focused Kirkpatrick level 1 studies

in the CBL literature,2 we excluded studies not reporting on objective or

measurable learning outcomes. Outcomes were categorised as knowl-

edge outcomes where learning acquisition was assessed through writ-

ten examinations, multiple-choice examinations and oral or written

assignments. Skills outcomes included assessment of acquisition of skills

through objective structured clinical examinations or observational

grading by faculty. Behavioural outcomes included outcomes pertaining

to engagement, participation, empathy or teamwork as assessed by fac-

ulty or other objective measures (e.g. attendance or completion of

tasks). The full search strategy is included in Appendix S1.

2.4 | Evidence appraisal

Two authors (RD and ET) screened abstracts for inclusion and studies

underwent full-text screening for relevance to the programme theo-

ries and rigour. The criteria used to assess relevance and rigour are

included in Appendix S1. Studies were assessed for relevance accord-

ing to their ability to contribute to the development of programme

theories, with studies that addressed any aspects of the initial pro-

gramme theory considered of high relevance. The assessment of rig-

our of the studies,42 involved consideration of aspects such as bias,

trustworthiness and validity. Studies deemed to have minimal or no

relevance to the programme theories or poor rigour were excluded.

Full-text appraisal was independently performed in duplicate by

researchers RD and ET, and decisions were adjudicated by the other

research team members. The search strategy was repeated in July

2025 to ensure inclusion of more recently published articles.

2.5 | Data extraction and synthesis

Study characteristics and contexts, mechanisms and outcomes

(CMOs) were identified and extracted into a Microsoft Excel spread-

sheet. Common contextual factors and outcome patterns in the data

were grouped together and iteratively examined to develop CMO

configurations. These CMO configurations were then tested more

broadly across the data and discussed by the research team in order

to develop the final programme theories.

3 | RESULTS

The initial search yielded 5137 results. 4651 abstracts were screened

following removal of duplicates. 424 full-text articles were reviewed,
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and 24 studies were included for analysis. The repeat search found an

additional 594 results, and abstract screening was conducted for

483 studies. An additional 12 studies underwent full-text review, and

one paper was added to the analysis (n = 25). This process is sum-

marised in our Preferred Reporting Items for Systematic Reviews and

Meta-Analysis (PRISMA) diagram (Figure 1). Seventeen quantitative

studies were represented in the sample, with four qualitative and five

mixed method studies included. All studies included were of medium

to high rigour and relevance (n = 25).

3.1 | Description of studies

CBL intervention studies were conducted in the United States

(n = 10), Australia (n = 3), the United Kingdom (n = 3), Europe

(n = 3), Saudi Arabia (n = 1), UAE (n = 1), Indonesia (n = 1), China

(n = 1), South Korea (n = 1) and Canada (n = 1). Interventions were

typically conducted in medical programmes (n = 19), with nursing

(n = 3), dentistry (n = 1) and interprofessional programmes also repre-

sented. CBL was primarily conducted in-person (n = 24) and involved

students in the early years of their education (year 1–3, n = 21).

Group size ranged from four students to 24, with most involving

groups of 12 or fewer (n = 15). CBL was facilitated by academic

faculty in all included studies (n = 25). Clinicians (n = 6), non-clinicians

(n = 4) or a combination of both (n = 3) acted as facilitators

(Appendix S2). Twelve studies did not describe an underpinning edu-

cational learning theory.43–53 Eight interventions referenced learning

theories as informing their interventions, with IBLT43,54–58 and

ALT16,59,60 described. Five studies made mention of adult learners61,62

or the concept of inquiry8,61,63,64 but did not explicitly refer to these

theories. Study outcomes were aligned to the learning domains of

knowledge,16,43,45–47,49,50,52,54,58–65 skills48,53 and behaviours8,16,44–

46,48,51,55–59,65 outlined in the initial programme theories. Eight studies

reported on outcomes in more than one domain (n = 6). Outcomes

resulting from the CBL interventions included clinical reasoning,

engagement, acquisition of knowledge, communication and collabora-

tion between students. Outcomes are collated and summarised in

Appendix S2.

3.2 | Programme theories

Seven programme theories were developed. Evidence for each theory

is provided by reference to the included studies and summarised in

Appendix S2. Individual study evidence for each programme theory is

included in Tables 1–8.

F IGURE 1 Preferred Reporting Items
for Systematic Reviews and Meta-
Analysis (PRISMA) diagram. [Color figure
can be viewed at wileyonlinelibrary.com]
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3.2.1 | Institutional level

Faculty investment and recognition

When CBL is implemented by an institution with investment in faculty

time, training and recognition of their contribution (C), faculty feel

motivated to participate (M). This institutional support (M) fosters

positive faculty engagement (M) leading to improved student knowl-

edge outcomes and student engagement (O).

Implementation of CBL requires faculty involvement and partici-

pation.16,43,59,61 Failure of an institution to appropriately invest in and

recognise this contribution creates hostility towards CBL interven-

tions.16 Institutional support through faculty time and recognition cre-

ates enthusiasm, improving learning and engagement through the

cultivation of feedback-based student–teacher relationships.61 When

faculty perceive CBL as an under-appreciated and under-resourced

burden, a negative attitude towards CBL and poorer student learning

results.16 CBL involvement being considered important for academic

career progression and acknowledgement of the time and training

required for faculty to facilitate cases leads to receptiveness to CBL

implementation.59,61

TABLE 1 Programme theory 1 with supporting evidence.

When CBL is implemented by an institution with investment in faculty time, training and recognition of their contribution (C), faculty will feel
motivated to participate in CBL (M). This institutional support (M) fosters positive faculty engagement with CBL (M) leading to improved knowledge
outcomes and engagement (O)

Author (year)
Quotation(s)
Outcome(s)

Abbott (2010)43 ‘There is a continuing need for critical review and revision of SPP cases, and an ongoing requirement for the curriculum office

to maintain an active role in assuring the viability and utility of the project’

Improvement in knowledge as assessed by US Medical Licensing Examination (USMLE) scores following the introduction of
CBL curriculum

Cendan (2011)59 ‘The department Chair provided the

guarantee that faculty would be

consistently available for this endeavor.

Our department has approximately 40

faculty members who would be able to

cover all of these topics comfortably;

thus, each faculty member can

anticipate leading a small group block at

least once per year. This allowed us to

have the “power” to engage faculty and

address issue number 2—educational

refocusing’

‘Generally speaking, there has to be

some benefit to participating in this

venture which, at onset, appeared

onerous to many. The necessary

enticement came in the form of recent

tenure and promotion changes at our

institution’

‘From the faculty standpoint there is no

question that the small group model

requires more time for deployment and

preparation and that this time is

primarily coming from clinical and

administrative time. This is an issue

which will challenge the widespread

adoption of the small group model. We

were fortunate to have institutional and

departmental support in this endeavor

and would encourage any clerkship

director planning to make the change to

consider the positive benefits strongly.

Anecdotally, these include greater

faculty enjoyment with the small group

structure, and greater opportunity to

interact with the students for guidance,

career advice, and requests for letters

of recommendation for future

residency applications’

CBL intervention demonstrated an increase in percentile on National Board of Medical Examiners (NBME) results
compared to lectures. Increased student time spent preparing for CBL sessions over lectures

Christianson (2007)61 ‘Finally, we instituted an educator–scholar track for faculty promotion, to recognize the importance of teaching and to

provide a path for those who concentrate their efforts in this activity’

Improved USMLE scores both internally and against the national average

Nordquist (2012)16 ‘You know, it was a matter of

prioritization. Why should I sacrifice

2 days for CBL faculty development? I

don't have time for that; I've got other

things to do. “I can manage this”, I
thought, and then I found out that I

didn't, but that's the way it happened’—
Facilitator

‘The preparation time for teaching with

cases was not properly recognized by

the hospital management. Thus, the

preparation had to be undertaken

outside scheduled work hours and

without pay’

‘A high level of conflict characterized

the first semester. There were strong

tensions and open conflict among the

faculty regarding the new intervention’

No significant improvement to knowledge over traditional didactic learning. Lack of student engagement with CBL.
Facilitators reported a lack of student engagement and open hostility towards the CBL intervention
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"The somewhat negative results can therefore be interpreted

as mainly a result of a faulty implementation process, not as

a result of poor quality of the CBL learning activity. Most

common among both faculty and students during the imple-

mentation process seems to be the perceived lack of infor-

mation, expectations, and time in connection to CBL."16

Clinician facilitators

When students engage in CBL cases facilitated by clinicians (C),

the credibility of the clinician facilitator (M) creates trust in the

learning achieved (M), and students recognise the relevance of their

learning to future practice (M). This results in improved student

engagement, communication and clinical reasoning (O).

TABLE 2 Programme theory 2 with supporting evidence.

When students engage in CBL cases facilitated by clinicians (C), the credibility of the clinician facilitator (M) creates trust in the learning achieved (M)
and students recognise the relevance of their learning to future practice (M). This results in improved student engagement, communication and
clinical reasoning (O)

Author (year)
Quotation(s)
Outcome(s)

Abbott (2010)43 —

Improvement in knowledge as assessed by USMLE scores following the introduction of CBL curriculum involving clinician
facilitators

Braeckman (2014)54 ‘Feedback of experienced physicians is critical for students to find out what level of knowledge and skills they already possess’

CBL facilitated by clinicians and involving an in-person patient improved student performance compared to CBL without a
real patient

Burgess (2021)8 ‘Compared to the large classes of TBL, facilitators found the

small group size of CBL encouraged interactive learning with

students more forthcoming with asking and answering

questions. They also reported they could readily role model

their clinical reasoning to impart their knowledge’

‘I think I learnt way more l than I do in TBL because it's like

very clinically-based, and it's more focused on management

and treatment and stuff which we don't get to do really in

TBL—it was way practical oriented. Especially because the

tutors were all clinicians, so they were always talking about

what wouldn't be feasible on the ward—I really enjoyed

that’—Student

Facilitators reported students in CBL to be encouraging of discussion and participation in the learning process and respectful
of differing opinions

Gold (2020)63 ‘Informal analysis of student comments suggests that one of the main drivers of student satisfaction with the TB-CBL method

was that all students shared the same experience with a single facilitator. On the other hand, one of the most common

criticisms of the traditional CBL method was that the experience and value of the sessions depended heavily on the skill of

individual facilitators and what they chose to emphasize in each group. By moving all students to the lecture hall, this variability

was eliminated’

No difference in clinical reasoning was seen between non-clinician small-group CBL and large group CBL facilitated by a
single facilitator

Hay (2001)60 ‘[…] students with more positive ratings of their tutor (as found for those taught by the non-expert) may have had a more

positive overall experience and felt more confident and willing to complete the test’

Students engaging in CBL activity with a clinician had significantly higher examination scores compared with those

facilitated by a non-clinical tutor

Nordquist (2012)16 ‘… a facilitator must have good knowledge of the area discussed to frame the questions and to capture and contextualize the

student's response in the discussion’

No significant improvement to knowledge over traditional didactic learning. Lack of student engagement with CBL

Park (2020)57 As one student mentioned, ‘I think, particularly those weeks we were learning about kidneys, … [the tutor's] background was

super helpful …. He pushed the group along with his clinical knowledge’ (S7). By contrast, problems with tutors included

‘inconsistency in terms of the information received from our CBL tutors’ (S9) and an approach in which tutors were ‘really
quiet and just sat back and listened’

Students described giving up on the group or relying on the tutor to address the problem where group function was
suboptimal. Lack of engagement and buy-in to CBL process

Sutyak (1998)52 —

Students with a low interest in surgery who underwent an unstructured CBL (case information presented only when
specifically sought from clinician facilitator) performed as well as those with a high interest in surgery in clinical reasoning

who underwent unstructured or structured CBL (case information presented to students at the outset of the session)

Yoo (2015)53 —

Significant improvement in communication skills between CBL involving clinicians and didactic group learning
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TABLE 3 Programme theory 3 with supporting evidence.

When cases in CBL are authentic and incorporate patient encounters, role-plays or multimedia (C), preclinical students step into their future identities
as health professionals (M). When cases align to their curriculum (M), students recognise the relevance of their preclinical learning to their future
careers (M). This motivates engagement (M), reflection on knowledge (M) and identification of knowledge gaps (M). Participation in the CBL process,

knowledge gains and understanding of patient-centred clinical care will then result (O)

Author (year)

Quotation(s)

Outcome(s)

Abdel-Wahed (2024)65 ‘The active application of critical thinking skills in real-world clinical scenarios cultivates the students' analytical abilities

along with their aptitude to develop and utilize knowledge and cognitive resources relevant to practical situations [25].

Besides critical thinking, the present study showed that RP had a significant positive impact on teamwork skills’

Both teamwork and critical thinking scores showed significant increases following CBL intervention with role-plays

Al-bedaery (2024)44 ‘Participants identified the clinical

narrative of CBL as alerting them to

the reality of being a doctor in an

engaging way (e.g. participant 1). There

was recognition that the cases were

true to life clinically, and excitement

when fiction became reality and health

care learning experiences mapped onto

CBL cases’

‘An overarching theme which

resonated amongst participants was

the opportunity the cases gave them to

rehearse their future roles as doctors,

including thought processes and

reactions. The CBL cases sometimes

featured role-play with speech, which

they appreciated, but in all cases the

stories themselves led students to

identify with the doctor and then

mentalise the experiences of

healthcare the doctor was involved in’

‘Patient ethnicity was portrayed in the

cases using thick descriptions.

However, health professional ethnicity

used name as a proxy, as visual and

other non-verbal cues that would

convey ethnicity are not part of our

text-based case delivery system. We

realise that there are limitations with

this approach. Using multimedia case

delivery or complimentary

professionalism resources such as

online vignettes of health professionals

might improve this in the future’

Increased exposure to a diverse patient cohort and increasing understanding of roles within healthcare with authentic
narrative CBL

Braeckman (2014)54 ‘The most important advantage of real patients' encounters is authenticity. Contact with patients can help students relate to

their identity as future doctors and strengthen their beliefs about why they are in medical education. At this stage of the

curriculum, our students have few opportunities to practice intensively with patients and for the majority of them, this was a

valuable opportunity to take personally a history and perform a physical examination of a patient’

CBL involving an in-person patient improved student performance compared to CBL without a real patient

Burgess (2021)8 ‘Use of authentic patient cases

encourages discussion to emulate the

complexities of clinical cognition, with

the ability to expose students to

complex clinical data and clinical care

[4]’

‘I think I learnt way more l than I do in

TBL because it's like very clinically-

based, and it's more focused on

management and treatment and stuff

which we don't get to do really in

TBL—it was way practical oriented.

Especially because the tutors were all

clinicians, so they were always talking

about what wouldn't be feasible on the

ward—I really enjoyed that’

‘It is a good culmination of relevant

skills that mimic a real life situation,

requiring students to apply basic

science, clinical reasoning and history

and examination skills’

Facilitators reported students in CBL to be encouraging of discussion and participation in the learning process and
respectful of differing opinions

Cendan (2011)59 ‘Students' comments echo earlier research from McMaster University which supports that students see the relevance of the

material and its clinical link as an important driver for reading and therefore understanding and academic performance’

CBL group demonstrated an increase in percentile on NBME results compared to lectures. Increased student time spent

preparing for CBL sessions over lectures

Christianson (2007)61 ‘The case wrap-up at the end of the week, where both patient and physician are present, further reinforces that caring for

the patient is the focus of our work. Students value most highly the opportunity to hear from the patient about the illness

experience; in fact, they are disappointed if the wrap-up physician does not allow adequate time for the patient's

perspective. A second, powerful message relates to the value given to learning in groups—the sense of team—which

provides a model for working within a health care team’

Improved USMLE scores both internally and against the national average

Kaddoura (2011)62 ‘The cases in CBL help build on prior knowledge, integrate data, and consider application to future situations’

Critical thinking scores were higher in CBL than lecture-based learning based on analysis, evaluation, inference, deduction
and induction test component
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Six of the 25 studies reported using clinicians as facilitators for

CBL8,43,52–54,62 with an additional four studies using both clinician

and non-clinician facilitators.51,57,60,61 The use of facilitators with clin-

ical experience was associated with improved knowledge,43,54,60 clini-

cal reasoning,8,62 communication skills53 and engagement.8

Facilitation without clinicians was associated with poorer outcomes in

both knowledge and behavioural domains.45–47,63 A statistically signif-

icant difference in examination performance was found by random-

ised control trial in students participating in CBL facilitated by a

clinician compared to non-clinicians.60 One study demonstrated

improved student learning from CBL using non-clinician facilitators

over self-directed case study; however, this intervention included

dedicated facilitator training and regular meetings to clarify learning

objectives and expectations.47 Clinician facilitators can role-model

their own clinical experience for students in CBL, leading to improved

clinical reasoning.8 Clinical experience gave facilitators credibility,

building trust that knowledge students gained from CBL would be suf-

ficiently complete for both their current learning and future practice.

"[…] students with more positive ratings of their tutor

(as found for those taught by the non-expert) may have

had a more positive overall experience and felt more con-

fident and willing to complete the test."60

3.2.2 | Implementation level

Authenticity

When CBL cases are authentic and incorporate patient encounters,

role-plays or multimedia (C), preclinical students step into their

future identities as health professionals (M). When cases align to

their curriculum (M), students recognise the relevance of their

preclinical learning to their future careers (M). This motivates

engagement (M), reflection on knowledge (M) and identification of

knowledge gaps (M). Participation in the CBL process, knowledge

gains and understanding of patient-centred clinical care will then

result (O).

TABLE 3 (Continued)

When cases in CBL are authentic and incorporate patient encounters, role-plays or multimedia (C), preclinical students step into their future identities
as health professionals (M). When cases align to their curriculum (M), students recognise the relevance of their preclinical learning to their future
careers (M). This motivates engagement (M), reflection on knowledge (M) and identification of knowledge gaps (M). Participation in the CBL process,

knowledge gains and understanding of patient-centred clinical care will then result (O)

Author (year)

Quotation(s)

Outcome(s)

Lestari (2023)56 ‘[…] scenarios play at least three roles in the construction of the learning environment that discussion of the scenarios

serves to encourage students to activate relevant prior knowledge, stimulates students' interest and thus their intrinsic

motivation to learn, and sets a context for the learning of knowledge similar to that in which future use of the knowledge

will be required [39]. If the scenario could not set the context for the learning of knowledge that will be used by nurses in

their future work, it means it does not address nursing competency. This situation will make nursing students difficult and

less motivated to participate within the discussion process’

Interprofessional CBL activity involving medical, nursing and midwifery students demonstrated collaboration and learning
from other professions

Osborne (2021)51 ‘During the video clips, the students described actively imagining themselves in the role of the doctors portrayed. This

appeared to enable them to ‘test’ and identify gaps in their clinical knowledge, and reflect on how they would like to

practise’

Improved understanding of holistic care and collaborative work following CBL intervention using clips from medical

reality television programmes

Sartania (2022)58 ‘Reinforces knowledge from lectures in

a practical case situation; we learn

more when we discuss the topic with

others and it helps consolidate

knowledge’ (Students 99 and 49)

‘As the small groups are presented with a set of clinical symptoms and a patient

history in real-life cases, the discussions tend to draw on a wide range of topics

and knowledge within the group’

Increased engagement through participation and small group discussions. Knowledge outcomes significantly improved in

topics taught by collaborative CBL compared to traditional CBL

Sutyak (1998)52 ‘As these cases are designed to more approximate clinical reality, students may feel more like “real doctors” as they progress

through the scenarios’

Students with a low interest in surgery who underwent an unstructured CBL (case information presented only when
specifically sought from facilitator) performed as well as those with a high interest in surgery in clinical reasoning who
underwent unstructured or structured CBL (case information presented to students at the outset of the session)

Yoo (2015)53 ‘Furthermore, tangible and realistic cases that were used in this study were relevant to the clinical environment, thereby

improving participants' motivation to learn’

A significant increase in the communication skills score of students following CBL intervention compared to lecture-based
learning was observed, with a significant difference in the communication skills of the two groups
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Eleven studies demonstrated that authentic cases linked

students' theoretical knowledge to clinical practice, leading to

improved learning outcomes.8,44,51–54,56,58,59,61,62,65 In-person

patients,54,61 simulated patients,53 video footage from medical real-

ity television programmes51 and role-play65 were incorporated into

CBL to create a realistic representation of clinical scenarios, leading

to active participation and prompting reflection on knowledge gaps.

Through creating opportunities for students to role-model them-

selves as healthcare professionals, authentic cases were found to

motivate engagement and knowledge acquisition.8,44,51–54,62,65 This

authenticity improved understanding of roles within the healthcare

system in early-stage students who have yet to begin clinical

placements and provided exposure to a more diverse patient

cohort.44

"Participants identified the clinical narrative of CBL as

alerting them to the reality of being a doctor in an engag-

ing way (e.g. participant 1). There was recognition that

the cases were true to life clinically, and excitement when

fiction became reality and health care learning experi-

ences mapped onto CBL cases."44

Assessment

When CBL assessments focus on evaluation of behaviour (C),

students prioritise participation over collaborative learning (M).

Students seek to influence assessment (M) at the cost of group

dynamics and knowledge acquisition (M). This results in reduced

knowledge gained (O).

The subjective assessment of student behaviour in CBL by their

facilitator was associated with group dysfunction.57 Where grades

were reliant on the evaluation of participation and engagement,

students prioritised seeking a positive grade over successful group

learning.57 This prioritisation affected how participation in CBL inter-

ventions translated to knowledge acquired from the intervention.

Scores on subjective assessment of student behavioural outcomes

from CBL such as preparation and participation were not found to

correlate to student performance on assessment of knowledge.45,46

Students in such interventions tolerate group dysfunction to avoid

disruption which could negatively affect the subjective assessment of

their behaviour.46,57 Facilitator reluctance to award low grades due to

fear of retaliation or awkwardness during CBL further drives this lack

of correlation.46,57

"As another student noted regarding the spectre of evalu-

ation, ‘there's this kind of unspoken rule that as long as

you don't get flagged, you're fine’ (S5). In short, it was

considered better to passively allow the dysfunction of

others to continue than to raise alarms and risk receiving

poor marks or evaluations by trying (and possibly failing)

to address it."57

TABLE 4 Programme theory 4 with supporting evidence.

When CBL assessments focus on evaluation of behaviour (C), students prioritise participation over collaborative learning (M). Students seek to
positively influence this subjective assessment (M), at the cost of group dynamics and knowledge acquisition (M). This results in a lack of correlation
between student engagement in CBL and knowledge gained (O)

Author (year)
Quotation(s)
Outcome(s)

Carrasco (2018)46 ‘In addition, because ALG scores are subjective, faculty facilitators may feel pressure to refrain from assigning poor scores to a

student as ALG groups, including faculty facilitators, remain the same for an entire academic year and a low score given by a

facilitator in a weekly student ALG evaluation could create future personal problems between the student and the facilitator.

Some facilitators may even fear retaliation for poor ALG scores in the form of poor student evaluations of the professor’

Stronger correlation between final exam scores and knowledge-based TBL weekly assessments than performance-based CBL
assessments

Carrasco (2021)45 ‘Notably, ALG groups offer a non-judgmental venue where students engage in deep discussion of numerous biopsychosocial

subjects during the academic year, which may not be discussed in other settings in our pre-clinical curriculum. Students also use

this opportunity to share what they have learned in their own clinical experiences and to observe the behaviors of their

preceptors, which they may want to emulate later in their careers. Finally, ALG-associated dialogue supports student

development of diagnostic skills and empathy for patients while refining their professionalism skills. This will ultimately help them

to provide better patient care by allowing them to connect with their patients and advocate on their behalf’

TBL scores correlated more strongly to final exam scores, participation in CBL (p < 0.05). Subjective preparation score for CBL

did not consistently correlate to final exam scores

Park (2020)57 ‘As another student noted regarding the spectre of evaluation, “there's this kind of unspoken rule that as long as you don't get

flagged, you're fine” (S5). In short, it was considered better to passively allow the dysfunction of others to continue than to raise

alarms and risk receiving poor marks or evaluations by trying (and possibly failing) to address it’
‘The discussions that the students engage in during SGL activities, therefore, might be interpreted as primarily a performative act

to impress the tutor to receive a favorable grade on their assessment’

Students allowed group dysfunction to continue rather than to raise alarms and risk a poor evaluation by addressing it,

resulting in a lack of engagement and buy-in to CBL process
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TABLE 5 Programme theory 5 with supporting evidence.

When students engage with preparation resources in CBL (C), students gain confidence in their knowledge required to participate in group
discussions (M). Incentivising student preparation (M) motivates students to engage with these materials and subsequent discussions (M), improving
engagement, participation and knowledge (O).

Author (year)
Quotation(s)
Outcome(s)

Abdel-Wahed (2024)65 ‘Furthermore, students highlighted the need for advance notice about the teaching approach, especially when diverse

session types are planned. Early information would enable them to adequately prepare and engage more effectively in the

scenarios, ensuring thorough exploration of key topic areas’

Both teamwork and critical thinking scores showed significant increases following CBL intervention with preparation
materials and role-plays

Burgess (2021)8 ‘Students commented that the CBL session would benefit from assigned pre-reading preparation, as occurs with TBL’

Facilitators reported students in CBL to be encouraging of discussion and participation in the learning process and
respectful of differing opinions

Carrasco (2018)46 ‘Increased preparation for ALG will improve the quantity and quality of participation as suggested by our study data where

students who perform better on tests of medical knowledge participate more in active learning settings. Improved

participation will also facilitate better peer-to-peer teaching in this active learning setting’

Stronger correlation between final exam scores and knowledge-based TBL weekly assessments than performance-based
CBL assessments

Cendan (2011)59 —

CBL group demonstrated an increase in percentile on NBME results compared to lectures. Increased student time spent
preparing for CBL sessions over lectures

Fortun (2017)47 ‘In this regard, some students felt less comfortable than others going into a discussion without knowing the disease or

general topic of the CBL, and they would have preferred to have the cases or topics available ahead of time to prepare for

the discussion’

Higher performance on essay questions in CBL group compared to no CBL, less variability and demonstrating integration
of knowledge. No difference between non-CBL and CBL for MCQ results or retention of knowledge

Lu (2024)64 ‘The flipped classroom in our study shifted the decision-making power of the classroom to the hands of the students, who

become the protagonists of independent inquiry. The classroom time was redistributed, and the teaching content was

transferred to outside of the classroom. At the same time, the communication and discussion that occurred in the classroom

could better establish the knowledge framework (Wong et al., 2023), helping students to better internalise the required

physiology knowledge’

Improved knowledge outcomes with flipped classroom CBL than those in a traditional lecture-based group

Nordquist (2012)16 ‘Another problem was the poor level

of preparation among the students,

which had a negative impact on the

quality of the interactive discussions’

‘It was unclear how to prepare properly

for a case seminar, and it became quite

intimidating because they did not

understand what was expected of them

in class’

‘It is during this individual reflective

process that the student's personal

previous experiences and knowledge

integrates with new knowledge from

the specific case. Individual learning is

stimulated. In the second phase, the

seminar, the case can initially be

discussed in small groups of students.

Here the students have the

opportunity to take part in the

reflections of others and test their own

ideas and views. Peer learning is

promoted in this way’

No significant improvement to knowledge over traditional didactic learning with CBL. Lack of student engagement with
CBL. Group discussion and engagement was found by expert facilitators to be challenging and required facilitator
intervention

Yoo (2015)53 ‘Self-directed, individual problem-solving prior to group discussion stimulates individuals' interest, curiosity, and intrinsic

attention, thus encouraging active participation and improving self-efficacy (Keller, 1987; Jonassen & Hernandez Serrano,

2002; Williams, 2005; Yoo et al, 2010) and, consequently, learning motivation’

A significant increase in the communication skills score of students following CBL intervention compared to lecture-based

learning was observed, with a significant difference in the communication skills of the two groups
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TABLE 6 Programme theory 6 with supporting evidence.

When students engage in CBL without teamwork supports (C), a lack of trust in others' contribution creates an individualistic approach to learning
(M). Changing groups regularly (M) allows students to avoid addressing group dysfunction (M). Without effective facilitation or preparation for group
work (M), students withdraw from participation in CBL (M), resulting in an unsafe learning environment (O), poor collaboration (O) and poor
engagement (O).

Author (year)
Quotation(s)
Outcome(s)

Abdel-Wahed (2024)65 ‘To address these issues, we conducted a calibration/training workshop for the instructors prior to the sessions. During this
workshop, strategies for observing group dynamics were discussed, ensuring that no single student dominated the
discussion while others were left out. Assuring a safe, non-judgmental and humorous environment helped relief reluctance
and anxiety of the students’

Improved teamwork and critical thinking with CBL intervention incorporating role-plays with facilitator training on
management of group dynamics

Kochis (2021)48 ‘I think it was very hard for me at
the table at first because often
one member would jump into
answering the question
immediately and respond with
the answer as opposed to the
process. This was frustrating, as
we often skipped the thought
process and thus important
misconceptions […]’

‘… once students reached a
certain threshold of
psychological safety fueled by
balanced participation,
ensuring understanding, and
active synthesis, teams
worked together happily in
many different ways’

‘I also felt hesitant to speak up because the pattern
had been to jump directly to the answer, which is not
how I am able to think. It was exhausting trying to
counteract this every day, especially at the end of the
day. I felt like there was no effort to try and reign
their responses in. Sometimes, it felt like there was
no room for wrong answers as well, because some
group members discounted someone else's response.
I noticed that the other female member of the group
became quieter over time as well. It did not feel like a
collaborative effort’

‘This study presents data that would challenge this notion: within peer groups, there were a significant number of
individuals who perceived the learning environment as psychologically unsafe [20]. A number of features including
dissimilarities in personality types, different prior experiences and expertise, unconscious bias, and diverging goals for the
class may all result in different status assessments among peers [25, 26]. The literature on psychological safety in medical
school contexts primarily relates to mistreatment and the implications of its absence [27]. This project indicates that a
relatively low-key norming intervention can promote psychological safety among peers and may be an important curricular
element to consider for anyone relying on group work without peer assessment or formal feedback on group performance’

Teamwork skills improved through norming session through increased psychological safety and accountability compared
to historical control data

Krupat (2016)49 ‘However, the differences between CBCL and TBL raise some important questions that suggest the need for a deeper
exploration as to “what is readiness?” and “readiness for what?” CBCL aims to ensure that students are ready to discuss
case-based material in class by requiring them to submit answers to a set of challenging MCQs prior to class; this also serves
the purpose of focusing their preparation’

Final exam scores not different between PBL and CBL. Collaborative CBL students who previously performed below the
median scored higher than similar students in PBL

Nordquist (2012)16 ‘Peer information from the first cohort also suggested that the method was a waste of time and energy, which caused one
student to try to change rotation to another hospital to avoid being subject to this particularly learning activity during the
surgical rotation’

No significant improvement to knowledge over traditional didactic learning. Lack of student engagement with CBL. Group
discussion and engagement was found by expert facilitators to be challenging and required facilitator intervention

Park (2020)57 ‘However, the students felt that
they could not rely on the group
to help their learning and thus did
not leverage the various
backgrounds of the group
members. As a result, most
students felt that their
experiences with the group were
not about deepening, expanding,
or challenging their
understanding of the content-
based learning objectives for the
session. Rather, they described
the group sessions as what one
participant termed “a double
check” (S8)’

‘In describing their reasoning
for not pressing their efforts,
students also suggested that
their CBL groups were only
together for a short period,
and therefore, it would not be
worth the effort to fix group
function issues. This attitude
was reflected by one student
who said: “So, in 6 weeks if
you don't like your group, I
mean, you can kind of just
suck it up and it's done”’

‘That's where I'm at with
CBL … I'm just going to
grin and bear it, and I'm
just going to play the
game, and I'm going to
find other ways to learn
(S4)’

‘First, students did not
seem to perceive that
their formalized SGL
sessions enhanced their
deep learning of content
through collective
discovery learning, co-
construction of
knowledge, and
productive challenging of
each other's different
perspectives on the
material. Rather, their
SGL experiences seemed
to reinforce their need to
identify and learn the
material on their own,
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3.2.3 | Student level

Preparation

When students engage with preparation resources for CBL (C), they

gain confidence in their knowledge to participate in group discussions

(M). Incentivising student preparation (M) motivates students to

engage with these preparation materials (M), improving engagement,

participation and knowledge (O).

Preparation for participation in CBL emerged as an important

mechanism for both behavioural and knowledge out-

comes.8,16,46,47,53,59,64 Student participation in CBL was found to be

driven by adequate preparatory materials and engagement with such

resources.53,59,64 The discussions conducted during CBL were

regarded as essential to participant learning, and their utility and qual-

ity were contingent on sufficient pre-intervention knowledge of stu-

dents.16 The absence of this prior learning resulted in group

participation being hindered by student discomfort and lack of confi-

dence.16,46,47,65 Motivation to engage with preparatory materials was

regarded as achievable through incentivisation, either through assess-

ment of preparation (as in team-based learning) or increased student

accountability for preparation.8,46,64

"Increased preparation for ALG [active learning groups]

will improve the quantity and quality of participation as

suggested by our study data where students who perform

better on tests of medical knowledge participate more in

active learning settings. Improved participation will also

facilitate better peer-to-peer teaching in this active learn-

ing setting."46

Supported group dynamics

When students engage in CBL without effective facilitation or prepa-

ration for group work (C), a lack of trust in others' contribution creates

an individualistic approach to learning (M). Changing groups regularly

(C) allows students to avoid addressing group dysfunction (M). With-

out preparation for teamwork, students withdraw from participation

(M), resulting in an unsafe learning environment (O), poor collabora-

tion (O) and poor engagement (O).

The contribution of group dynamics and teamwork to

learning within CBL interventions was highlighted in several

studies.16,48,49,57,58 Group dysfunction resulted in students disenga-

ging from participation in CBL where groups changed frequently, as

addressing issues was seen by students as a futile exercise.57 Facilita-

tor training in fostering a safe, non-judgemental learning environment

improved both critical thinking and teamwork.65 Equipping students

with the tools required to participate effectively and safely in a group

learning exercise through group norming exercises led to more posi-

tive team dynamics.48

"First, students did not seem to perceive that their for-

malized SGL [small group learning] sessions enhanced

their deep learning of content through collective discovery

learning, co-construction of knowledge, and productive

challenging of each other's different perspectives on the

material. Rather, their SGL experiences seemed to rein-

force their need to identify and learn the material on their

own, with the SGL sessions functioning more as a check

of their knowledge than a mechanism of active, collabora-

tive learning."57

TABLE 6 (Continued)

When students engage in CBL without teamwork supports (C), a lack of trust in others' contribution creates an individualistic approach to learning
(M). Changing groups regularly (M) allows students to avoid addressing group dysfunction (M). Without effective facilitation or preparation for group
work (M), students withdraw from participation in CBL (M), resulting in an unsafe learning environment (O), poor collaboration (O) and poor
engagement (O).

Author (year)
Quotation(s)
Outcome(s)

with the SGL sessions
functioning more as a
check of their knowledge
than a mechanism of
active, collaborative
learning’

Students gave up on the group or relied on the tutor to address the problem where group function was suboptimal. Group
dysfunction was allowed to continue rather than to raise alarms and risk a poor evaluation by addressing issues, resulting
in a lack of engagement and buy-in to CBL process

Sartania (2022)58 ‘Encouraged students to identify
own learning needs; onus is on
students to breakout and discuss’
(Tutor 36)

‘… some of the students felt uneasy about being expected
to discuss complex scenarios in such small groups,
apparently not confident that they had the knowledge to
do so’

‘Tutors also noted that
cCBL helped students
identify their own
learning needs as the
small group discussions
readily identified
knowledge gaps’

Increased engagement through participation and small group discussions following introduction of collaborative CBL.
Knowledge outcomes significantly improved in topics taught by collaborative CBL compared to traditional CBL
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Culture and language

When CBL involves students from educational cultures where didactic

pedagogies are more commonly utilised (C), these students may find

participation difficult due to being unaccustomed to active learning

methods (M). If CBL is conducted in a language other than these stu-

dents' primary language (M), background noise levels and language

complexity can compound this difficulty (M). These two factors may

combine and lead to poorer knowledge gains for international stu-

dents (O).

Two studies identified mechanisms affecting the success of

domestic CBL interventions for international students from different

educational cultures and languages.50,55 A statistically significant dif-

ference in knowledge outcomes was found in students participating in

CBL interventions in an international educational setting compared to

those in domestic settings.50 This negative outcome was driven by

student preference for more traditional didactic learning methods and

being unaccustomed to the discussion-led group work required by

CBL.50,56 The success of CBL for international students was further

hampered by communication difficulties created by participation in

CBL conducted in a student's second language and by practical factors

such as noise levels.55

"International students had significantly lower scores

than their domestic counterparts, particularly in biochem-

istry and pharmacology. This supports existing literature

and suggests that international students may not be as

well adjusted to the self-directed learning style that

requires critical thinking and application of knowledge

[32]."50

4 | DISCUSSION

We sought to explore how CBL works as a pedagogical approach and

the underpinning contexts and mechanisms that facilitate learning.

Our initial programme theories emphasised student motivation, facili-

tator guidance, the relevance of learning materials to future practice

and the social and constructive nature of CBL as important mecha-

nisms. While these principles remain foundational to its theoretical

function, we propose mechanisms not previously included in theoreti-

cal explanations of CBL. It is particularly interesting to note that the

collaborative nature of peer dialogue to facilitate learning with CBL,

which has long been considered a key tenet of the pedagogy,17,66

does not feature in the data.

Students' learning and perceptions of CBL are influenced by the

performance and trust they have in their facilitator.67 Student prefer-

ence for clinician facilitators is attributed to clinician teaching rather

than adhering strictly to facilitating.9 Hammond et al highlighted that

such didactic teaching from facilitators is opposed to the pure con-

structivist ideals of CBL.68 Our review suggests that the role of a clini-

cian facilitator goes beyond teaching students the ‘right’ answer and

affords confidence in learning and a role model for approaching clini-

cal problems. Clinician credibility influences learning in the clinical

environment and is inherently linked to the clinical experience of the

teacher.69 Clinician facilitators draw upon their experiences, driving

learning beyond case objectives or handbooks through this tacit

knowledge.70 Our findings align with previous research highlighting

student preference for being guided rather than taught by clinicians

while valuing their credibility and clinical experience in facilitating

CBL.71

TABLE 7 Programme theory 7 with supporting evidence.

When CBL involves students from cultures where didactic pedagogies are more commonly utilised (C), these students can find participation
difficult due to being unaccustomed to active learning methods (M). If CBL is conducted in a language other than these students' primary language
(M), background noise levels and language complexity can compound this difficulty (M). This leads to poorer knowledge gains for international

students (O)

Author (year)

Quotation(s)

Outcome(s)

Holland (2019)55 ‘[…] occasional difficulties regarding overly dominant or

passive group members can be present during any small

group teaching session, but may be exacerbated in an

environment where some students are studying complex

material, and its corresponding technical vocabulary in their

second, or perhaps even their third, language’

‘[…] care must be taken to ensure that all students find the

material easily audible, that questions are clearly defined, and

that all students are encouraged to participate equally in

discussions’

In-person, classroom-based CBL demonstrated higher engagement (completion of cases) than online individual cases. Non-
native English speakers found in person cases less useful and feedback received less helpful for learning

Lestari (2023)56 ‘[…] the benefits of discussion-based learning approaches such as PBL and CBL in Asia are hampered because students prefer

classical learning models, didactic lectures and memorization’

Interprofessional CBL activity demonstrated collaboration and learning from other professions

Malau-Aduli (2013)50 ‘International students had significantly lower scores than their domestic counterparts, particularly in biochemistry and

pharmacology. This supports existing literature and suggests that international students may not be as well adjusted to the

self-directed learning style that requires critical thinking and application of knowledge [32]’

Domestic students in a CBL curriculum had significantly higher knowledge scores than international students in knowledge-

based exam scores
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Authenticity is a core mechanism by which students engage with

the learning opportunities of a case and link their learning to future

clinical practice.2,5,67 The presentation of realistic clinical circum-

stances engages students and causes reflection on both knowledge

and knowledge gaps, driving learning. Authentic clinical cases encom-

pass the scientific, clinical and social domains and provide an early

opportunity for students to encounter patients, consider their future

role and develop their learning across these areas.15,44,72 Our review

demonstrates that authentic clinical cases facilitate successful learning

for CBL participants where they can see themselves in the role of the

healthcare professional.

While facilitator training is important for the successful operation

of CBL,68 we demonstrate institutional support of faculty also moti-

vates positive engagement, leading to better learning outcomes. Con-

versely, where institutional support of faculty involvement in CBL is

lacking, a hostile learning environment and negative learning may

result.16 The reticence of academic faculty to participate in CBL repre-

sents a significant hurdle to its implementation, already a resource-

intensive pedagogical approach.2,18 Research into faculty motivation

in CBL at our own institution aligns with this theory and further situ-

ates the importance of faculty investment for involvement. Faculty

workload and competing time considerations have been raised as fac-

tors impacting on positive faculty engagement.73 Our research indi-

cates that institutional support and recognition of faculty time, effort

and contribution to CBL facilitation result in positive engagement and

improved learning outcomes.

We demonstrate student motivation to engage in CBL to be

dependent on meaningful preparation. While not found in either of

our initial programme theories, student preparation was important for

learning and engagement.5,6,16 Our findings demonstrate that recogni-

tion of student efforts through assessment of and accountability for

preparation develop motivation for participation in CBL. This prepara-

tion necessitates consideration that the collaborative learning as

highlighted by Thistlethwaite et al2 seems to be contingent on the

learning which a student brings with them into a CBL session, rather

than arising constructively from group discussion. Pre-class readiness

testing is a feature of the TBL structure, so a merging of the features

of the methods may be useful.

Unsurprisingly, group dysfunction can reduce learning in CBL.

Group dysfunction creates an unsafe learning environment and under-

mines collaboration. Psychological safety is required for students to

volunteer information and engage in peer discussions,74 all important

elements to the success of CBL.67 Without appropriate institutional

and facilitator supports, CBL groups can foster negative group social

dynamics and individualistic learning over collaboration between stu-

dents. This is particularly evident where CBL groups change regularly,

allowing students to opt out of addressing negative group dynamics

while awaiting a different group. Subjective assessment of perfor-

mance in CBL may also deter from a focus on learning by motivating

students to influence their grading. Peer assessment of students in

CBL has not been demonstrated to significantly correlate to academic

performance, driven by a variance of contribution from different stu-

dents fostering group dysfunction.75 Structuring assessment aroundT
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behavioural activities creates opportunity for performative participa-

tion, jeopardising group dynamics and knowledge gains.57 While

assessment undeniably motivates students, it can also engage stu-

dents in tasks for the betterment of their future clinical practice.76

Our findings demonstrate the optimal use of assessment in CBL

involves more than one domain of learning to enhance both learning

and teamwork in future healthcare professionals.

Our findings show that student discomfort can lead to poorer

learning outcomes from CBL for students from educational back-

grounds where didactic teaching methods are more prevalent. Stu-

dents more accustomed to a didactic curriculum may find engaging

with active learning interventions and group work uncomfortable.77

Participation in CBL in a student's second language can also challenge

learning achieved, compounded by ambient noise and complex medi-

cal language. These findings mirror problem-based learning literature

regarding globalisation and the need to develop adaptive models of

active learning methods.78,79 The global shift towards standardisation

of medical education across all educational settings and contexts war-

rants further consideration of local differences and values.80 Our find-

ings demonstrate a need for CBL programmes to be adaptable to be

successful for all students.

4.1 | Methodological strengths and challenges

A strength of this review is the realist methodology, which accommo-

dated exploration of the interplay of factors impacting successful CBL

implementation. Our focus on outcome-based studies also strength-

ened the evidence provided by the review and addressed a noted gap

in the CBL literature. Publication bias limiting data available on nega-

tive outcomes is a limitation of this study. Positive findings predomi-

nated the literature which may have limited discovery of more

problematic mechanisms driving negative outcomes for CBL interven-

tions. Our findings were specific to the implementation and operation

of CBL embedded in undergraduate HPE education, limiting transfer-

ability to other contexts such as postgraduate education. To further

test and refine the programme theories created in this review, a realist

evaluation involving key CBL stakeholders is needed to further eluci-

date these mechanisms.

5 | CONCLUSIONS

Our study identifies key contexts and interventions impacting on how

CBL interventions work, beyond ALT and IBLT. The authenticity of

CBL motivates student engagement and learning; however, it should

relate to both cases presented and guidance from clinical facilitators.

A lack of institutional support of faculty creates negative learning out-

comes from CBL, requiring acknowledgement of the time involved

and academic advancement opportunities for facilitators. Assessment

of behavioural performance warrants careful integration into CBL, as

its subjectivity can result in student motivation to influence individual

grades rather than learn collaboratively. Our review provides

important evidence and insights for educators and curriculum devel-

opers to provide a CBL programme that results in improved academic,

skill and behavioural outcomes.
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