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Objective: Case-based collaborative learning (CBCL) models that incorporate learner-guided content
review, structured preparatory assessment, and interactive case-based classroom sessions have been
shown to promote content mastery among medical students. However, limited research has explored
the viability of CBCL in resident populations, particularly in dermatology. We therefore sought to inves-
tigate the impact of a CBCL curriculum covering complex medical dermatology topics on resident knowl-
edge and learning preferences.
Methods: This prospective cohort study included dermatology and combined internal medicine-
dermatology resident trainees of all levels (postgraduate years 2–5) in a single residency program in
Boston, Massachusetts. Four CBCL sessions covering complex medical dermatology topics were delivered
to program residents between March and April 2019. Preparatory material for each session included a 20-
minute concept video and a multiple-choice readiness assessment. During the sessions, residents applied
their nascent understanding to newly introduced clinical vignettes and cases covering the preassigned
materials. To assess knowledge and learner preferences, 15-question surveys were administered before
and immediately after curriculum delivery. Changes in knowledge and learner preferences were deter-
mined using Student t tests to compare means and v2 tests to compare proportions.
Results: Of the 30 residents, 29 (96.7%) completed the precurriculum survey and 17 (56.7%) completed
the postcurriculum survey. Mean content scores improved significantly (p < .01) from presession (x ̅
5.70; r 1.88) to postsession (x ̅ 9.71; r 1.88). The majority of respondents indicated a preference for
future CBCL sessions, with learning preferences remaining stable over time.
Conclusion: In this single-center prospective cohort study, resident knowledge improved significantly
after CBCL curriculum delivery. Most resident learners viewed the curriculum as worthwhile and pre-
ferred it to traditional lecture-based didactics. Collectively, our findings suggest that CBCL models can
be feasibly implemented and durably convey complex content to resident learners.
� 2020 Published by Elsevier Inc. on behalf of Women’s Dermatologic Society. This is an open access arti-
cle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Over the last decade, case-based collaborative learning (CBCL)
models and other curricular structures combining learner-guided
content review, structured preparatory assessment, and case-
based classroom activities have become the dominant educational
paradigm in U.S. medical schools, propelled by a growing body of
literature suggesting that these types of curricula enhance content
mastery and foster engagement (Al-Azri and Ratnapalan, 2014;
Burgess et al., 2014; Chen et al., 2017; Hew and Lo, 2018; Koh
et al., 2008; Krupat et al., 2016; Lin and Hwang, 2018; Ramnanan
and Pound, 2017; Schmidt et al., 2011; Zeng et al., 2017). However,
similar changes have not occurred in graduate medical education
(King et al., 2019; Wittich et al., 2018). Despite data indicating vari-
able knowledge transfer with lecture-based didactics, residency
programs continue to rely heavily on this approach (FitzGerald
and Wenger, 2003; King et al., 2019; Picciano et al., 2003; Winter
et al., 2007; Wittich et al., 2018; Woodfield and Mainiero, 2008).
Limited research has explored the viability of CBCL curricula in res-
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ident populations, particularly in dermatology (Allenbaugh et al.,
2019; Boespflug et al., 2015; Dolan et al., 2015; Graham et al.,
2019; Kerfoot et al., 2007; Liu et al., 2019; Martinelli et al., 2017;
Muzumdar et al., 2019; Young et al., 2014).

During training, residents must continuously juggle knowledge
acquisition and clinical responsibilities, integrating these two
domains where appropriate. In this setting, CBCL curricula may
prove uniquely useful because CBCL sessions intrinsically explore
content within a team-based clinical context (Haemel et al.,
2019; Krupat et al., 2016; Maudsley, 1999; Parmelee et al., 2012).
Among undergraduate medical students, randomized controlled
trials have demonstrated the CBCL format to be a viable, engaging,
active learning method that may be of particular benefit to learners
with lower academic performance (Krupat et al., 2016). Recently,
several small studies evaluating curricular structures at the gradu-
ate level with CBCL components also demonstrated efficacy for
selected surgical skills and dermatopathology topics, underscoring
the potential benefits of this approach for a variety of learners (Liu
et al., 2019; Muzumdar et al., 2019). However, whether CBCL
teaching models have a broader utility for content areas such as
complex medical dermatology remains unknown. To better sup-
port trainees in an era of dermatology defined by rapidly changing
immunomodulatory therapies and new paradigms of disease man-
agement, more information about the generalizability of CBCL
approaches to these domains is needed.

We sought to address this gap by investigating the impact of a
complex medical dermatology CBCL curriculum on resident knowl-
edge and learning preferences. Specifically, we implemented four
CBCL sessions in the residency program at our institution covering
systemic medication use in a range of disorders, including bullous
disorders, neoplastic disease, and inflammatory dermatoses. We
assessed resident knowledge and learning preferences before and
after curriculum delivery, hypothesizing that residents would
demonstrate stable content retention and prefer the CBCL curricu-
lum to traditional lecture.
Methods

Setting

We obtained approval from the Partners Health Institutional
Review Board for this prospective cohort study. Between March
and April 2019, we implemented four CBCL sessions in the Harvard
Combined Dermatology Residency program, a large subspecialty
program of 30 resident trainees in Dermatology and Combined
Internal Medicine-Dermatology in Boston, Massachusetts. At base-
line, this group of learners received 8 hours of didactic instruction
per week, delivered by faculty or peers. Although no institutional
rules existed dictating didactic structure, prior to intervention
implementation, sessions were predominantly lecture-based, with
limited opportunities in several sections (journal club, der-
matopathology) for large-group discussion. No preexisting sessions
used a CBCL structure.
Curriculum development

The curriculum included four 1-hour CBCL sessions focused on
systemic medication use in a range of disorders, including bullous
disorders, neoplastic disease, and inflammatory dermatoses. These
topics were identified by a panel of residents, administrators, and
faculty as areas of complex dermatology meriting additional didac-
tic sessions. Curriculum development for the four sessions began
with identification of three core learning objectives: enhancing
learner satisfaction, improving knowledge retention, and facilitat-
ing independent, evidence-based patient care (Fig. 1; Frank et al.,
2010; Moore et al., 2006). Using a backwards design model, these
objectives were used to identify optimal methods for content
delivery and to develop outcome measures. The content of the first
three sessions included novel material, with each presenting a dis-
crete group of diseases with overlapping pathophysiology and
management (i.e., inflammatory dermatoses). The final consolida-
tive session interleaved material from the three prior sessions, illu-
minating central themes and facilitating the application of
foundational concepts to new clinical contexts (Krupat et al.,
2016).

The structure of all four sessions fulfilled the core tenets of the
CBCL teaching model. Before each session, residents reviewed a 20-
minute concept video (Suppl. Fig. S1; Kim et al., 2018; Krathen
et al., 2012; Lopez et al., 2018; Talpur et al., 2012) and completed
a set of multiple-choice questions (‘‘readiness assessment exer-
cise”) to ensure adequate preparation (Suppl. Fig. S2; Kim et al.,
2018; Krupat et al., 2016; Martinelli et al., 2017). During each ses-
sion, residents applied this content to novel cases and clinical vign-
ettes, first in small teams and then with the entire group of
learners (Suppl. Fig. S3; Kim et al., 2018).

Curriculum assessment

To determine whether curricular learning objectives were met,
resident learners completed assessments of their knowledge and
learning preferences before and after curriculum delivery (Fig. 2;
Suppl. Figs. S2 and S4; Kim et al., 2018). All assessments contained
15 content-related questions of comparable difficulty evaluating
resident knowledge developed by program faculty. All assessments
also contained items related to learning preferences. These items
asked learners to use a five-point Likert agreement scale
(1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree,
5 = strongly agree) to express whether they believed traditional
lectures were a good use of time, whether CBCL sessions were a
good use of time, and whether they preferred CBCL to traditional
sessions. Residents were entered into a drawing for a $20 gift card
to the hospital coffee shop for completing each survey.

Statistical analyses

We used descriptive statistics to summarize residents’ assess-
ment responses before and after CBCL curriculum delivery. We
determined change over time in resident knowledge and learning
preferences using Student t tests for comparison of means and
v2 tests for comparison of proportions. All statistical analyses were
performed with STATA (version 16, StataCorp, College Station, TX).
Results

Thirty residents participated in the CBCL curriculum. Demo-
graphic and training characteristics are detailed in Table 1. Of these
30 participants, 29 (96.7%) completed the precurriculum assess-
ment and 17 (56.7%) the postcurriculum assessment. Mean scores
on the 15-point knowledge assessment improved significantly
(p < .001) from a presession score of 5.70 (standard deviation:
1.88) to a postsession score of 9.71 (standard deviation: 1.88;
Fig. 2). Prior to curriculum delivery, most resident learners
(79.0%) characterized CBCL sessions as a valuable use of time, but
only a quarter (27.6%) viewed traditional lectures as similarly wor-
thy of didactic time. On initial assessment, most learners (52.0%)
also preferred CBCL sessions to traditional lectures (Table 2). Inter-
estingly, response rates across both the pre- and postsession
assessments were higher among residents with stable negative
attitudes toward the CBCL intervention, resulting in a sequentially
greater representation of this group in the sample. However, the
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Fig. 1. Model of curriculum design. CBCL, case-based collaborative learning.

Fig. 2. Knowledge scores before and after CBCL delivery. CBCL, case-based collaborative learning.

Table 1
Learner demographics.

Characteristic Finding, n (%)

Resident, n 30
Sex
Female 17 (56.7)
Male 13 (43.3)

Class year
PGY-2 9 (30.0)
PGY-3 10 (33.3)
PGY-4 9 (30.0)
PGY-5 2 (6.7)

PGY, postgraduate year.

Table 2
Learning preferences before and after CBCL curriculum implementation.

Learning preference Before CBCL After CBCL ppre?post
a

CBCL worthwhile, n (%)b

Yes 23 (79.3) 13 (76.5) 0.820
Neutral 3 (10.3) 2 (11.8)
No 3 (10.3) 2 (11.8)

Traditional worthwhile, n (%)c

Yes 8 (48.3) 5 (29.4) 0.138
Neutral 9 (34.5) 6 (35.3)
No 12 (17.2) 6 (35.3)

Prefer CBCL to traditional, n (%)d

Yes 15 (51.7) 9 (52.9) 0.938
Neutral 9 (31.0) 4 (23.5)
No 5 (17.2) 4 (23.5)

CBCL, case-based collaborative learning curriculum.
Likert responses of strongly disagree (1) and disagree (2) were aggregated as a ‘‘no”
response, neutral (3) was preserved as a ‘‘neutral” response, and agree (4) and
strongly agree (5) were aggregated as a ‘‘yes” response.
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overall distribution of learning preferences remained stable over
time, without statistically significant differences observed across
assessments.
a p-value when comparing proportion of respondents with each answer response
before and after CBCL implementation.

b Resident responses to the question ‘‘Are CBCL sessions are a good use of time?”
c Resident responses to the question ‘‘Are traditional lectures are a good use of

time?”
d Resident responses to the question ‘‘Do you prefer CBCL sessions to traditional

lectures?”
Discussion

In this prospective study of resident learners, we assessed the
impact of a CBCL curriculum covering a range of complex derma-
tology topics on resident knowledge and learning preferences.
We found that the CBCL curriculum significantly improved resi-
dent knowledge of systemic medication uses in bullous disease,
lymphoma, and inflammatory dermatoses. Notably, most resident
learners also viewed the curriculum as a valuable use of time
and preferred this approach to traditional lecture. Collectively,
these results demonstrate that CBCL can feasibly be implemented
in residency programs to teach complex dermatology topics and
enhance learner engagement.

Current training models require trainees to rapidly master a
panoply of immunomodulatory therapies to manage the care of
patients with rheumatology, oncology, and dermatology disorders.
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Encouragingly, our findings suggest that CBCL curricula using
active learning strategies can efficiently convey this dynamic con-
tent, particularly among younger trainees, who may face the steep-
est learning curve. Notably, the curriculum demonstrated
knowledge acquisition while simultaneously requiring <20 min-
utes of resident preparation per session, highlighting the potential
longitudinal efficiency of this approach.

Given potential linkages between trainees’ perceptions of their
learning environment and burnout, refining dermatology resident
didactic curricula to incorporate more CBCL sessions may not only
enhance knowledge but also contribute to resident well-being (van
Vendeloo et al., 2018a,b). Concerningly, we found that less than
half of resident respondents viewed traditional lectures as a valu-
able use of time, suggesting that traditional didactic approaches
may not provide optimal support from the perspective of some
trainees. In contrast, the CBCL intervention was stably character-
ized by most trainees as valuable, corroborating prior work
(Chen et al., 2017). Collectively, these findings suggest that CBCL
may offer benefits beyond content mastery, fostering a greater
sense of curricular investment and belief in educational efficacy
among trainees.

Several limitations of this study merit discussion. With regard
to our study population, we drew our sample from a single derma-
tology residency program, which may limit the generalizability of
our findings. In addition, the proportion of respondents completing
session assessments sequentially declined, which may have intro-
duced an element of response bias into the data. With regard to the
intervention, the four-session CBCL curriculum focused on a small
number of content areas, and so the broader applicability of our
findings to other domains of dermatology remains unknown. The
15-question content assessments were also written by unblinded
faculty who teach in the dermatology residency program, introduc-
ing the potential for observer effects or confirmation bias. Finally,
although our dermatology program is one of the largest in the
country, the sample size of our cohort was still relatively small.
Given our cohort size, we were unable to perform a randomized
trial of our CBCL intervention, limiting our ability to account for
background contributors such as secular trends of knowledge
attainment in residency. Although we could not directly compare
knowledge acquisition in intervention and control groups, our
study design did allow us to directly compare resident learners’
preferences for one learning model over another; in this domain,
residents exhibited a clear preference for CBCL over didactic
lectures.

Future work should investigate CBCL curricula for a broader
array of dermatologic content. Isolating specific CBCL components
may also provide more granular information about the relative
value of different curricular interventions, which could further
support residency directors in optimizing their educational efforts
toward improving didactic curricula. Given the duration of clinical
careers, examining longer-term learning outcomes would also be
beneficial. By providing a novel indication of the benefits of a CBCL
curriculum for a range of complex medical dermatology topics at
the resident level, we hope our work provides scaffolding for these
important future investigations.
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