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Abstract

Background: Clinical reasoning (CR) is a core  competency 
in medical education. Few studies have examined efforts to 
train faculty to teach CR and lead CR curricula in medical 
schools and residencies. In this report, we describe the 
development and preliminary evaluation of a faculty 
development workshop to teach CR grounded in CR theory.
Methods: Twenty-six medicine faculty (nine hospitalists 
and 17  subspecialists) participated in a workshop that 
introduced a framework to teach CR using an interac-
tive, case-based didactic followed by role-play exercises. 
Faculty participated in pre- and post-Group Observed 
Structured Teaching Exercises (GOSTE), completed 
retrospective pre-post assessments (RPPs), and made 
 commitment to change statements (CTCs).
Results: In the post-GOSTE, participants significantly 
improved in their use of problem representation and 
illness scripts to teach CR. RPPs revealed that faculty were 
more confident in their ability and more likely to teach CR 

using educational strategies grounded in CR educational 
theory. At 2-month follow-up, 81% of participants reported 
partially implementing these teaching techniques.
Conclusions: After participating in this 3-h workshop, 
faculty demonstrated increased ability to use these teach-
ing techniques and expressed greater confidence and an 
increased likelihood to teach CR. The majority of faculty 
reported implementing these newly learned educational 
strategies into practice.

Keywords: clinical reasoning; diagnostic reasoning; dual 
process theory; faculty development; script theory.

Background
In 2015, the National Academies of Sciences and Medicine 
put forth several calls to action to decrease diagnostic errors 
given their significant impact on the healthcare system, 
including to “Enhance health care professional education 
and training in the diagnostic process [1]”. There is much 
debate about which educational strategies can improve the 
diagnostic process. Strategies grounded in script theory and 
dual process theory (DPT), focusing on knowledge reorgan-
ization and guided reflection, have shown promise [2–4]. 
DPT stipulates that diagnostic reasoning arises from two 
interacting cognitive processes – intuitive, pattern recogni-
tion System 1 and slow, analytical System 2; the latter can 
be engaged through diagnostic time outs and by reflection 
on the diagnostic process [5]. Educational strategies related 
to script theory focus on knowledge organization and 
include teaching about problem representations (sentence 
summaries of the patient’s presentation in abstract terms) 
and illness scripts (organized mental  representations of 
diseases stored in memory) [2, 4, 6].

Many medical schools lack an explicit curriculum 
in clinical reasoning (CR) citing limited faculty expertise 
among the barriers [7]. Learners value faculty who can 
explain their CR in a structured way, but faculty strug-
gle when demonstrating their own reasoning without a 
framework [8–12]. Therefore, faculty development efforts 
are needed to train faculty to teach CR. Few reports of 
such programs exist [10–12]. In this report, we describe the 
development and preliminary evaluation of a workshop to 
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train faculty to teach CR using educational  strategies from 
the CR literature.

Methods
This workshop was one of three in a year-long faculty development 
program (FDP) (from November 2017 to November 2018) to improve 
teaching skills. Each workshop focused on a different skill (CR, 
observation and feedback, and assessing the struggling learner). 
Topics covered were based on a needs assessment of key stakehold-
ers including interviews with medical school deans and program 
directors as well as a survey of program participants. This work 
met the New York University School of Medicine’s criteria for cer-
tification as a quality improvement project (not a human subjects 
research project) using a self-certification process to ensure that the 
data were not collected for research purposes, there was minimal 
risk of harm, and the primary goal of the project was to improve 
teaching performance.

Group Observed Structured Teaching Exercise

To assess baseline performance, faculty participated in a Group 
Observed Structured Teaching Exercise (GOSTE) in November 2017. 
Based on the work of Holmboe et al., we chose a GOSTE rather than 
an OSTE to foster collaborative and peer-assisted learning [13, 14]. 
The GOSTE case simulated ward round teaching: participants were 

tasked with leading a discussion with three standardized learners 
(SLs) (medical student, intern, and resident) focusing on the learners’ 
CR in their approach to a case. SLs evaluated faculty performance on 
a scoring rubric on a three-point Likert scale with behavioral anchors 
for “not done”, “partially done”, and “well done” on four skills: use 
of problem representation and illness scripts, approaches to broad-
ening the differential diagnosis, strategies to prioritize the differen-
tial diagnosis, and use of diagnostic time outs. All SLs underwent 
two, 3-h training sessions including one session focused on rubric 
scoring and calibration of scores. One year after the pre-GOSTE, par-
ticipants completed a post-GOSTE (the same case as the pre-GOSTE) 
to assess change in performance.

Workshop

We developed the content for this 3-h workshop using our needs 
assessment, educational literature on teaching CR, and our years of 
experience implementing CR curriculum in our medicine residency 
program (Table 1) [4, 15, 16]. We introduced participants to the impact 
diagnostic errors have on the healthcare system and evidence-based 
educational strategies to teach CR. We reviewed the concepts of 
problem representation, illness scripts, and diagnostic time outs in a 
case-based interactive didactic. Subsequently, participants engaged 
in role-play exercises on teaching CR on ward rounds and received 
guided feedback from trained facilitators and program participants.

At the end of the workshop, participants completed (1) retro-
spective pre-post assessments (RPPs) that measured change in con-
fidence and likelihood of using their newly acquired skills on an 

Table 1: Clinical reasoning workshop outline.

Workshop introduction (15 min):
Overview of agenda, impact of diagnostic errors, review of pre-GOSTE findings

Clinical reasoning framework (1 h):
Case-based interactive didactic introducing a framework to teach clinical reasoning

Problem representation
Defining characteristics of the patient summary in abstract 
terms, unified medical concepts, and semantic qualifiers

Meant to aid in recall of diagnosis in the way it was 
originally learned (illness script)

  Broaden the differential
Systematic approach
Worst case scenario

Illness script
Mental representation of a disease including:

 – Predisposing conditions
 – Pathophysiologic insult
 – Cinical consequences

  Prioritize the differential
Compare/contrast problem representation to illness scripts of 
top diagnoses

Diagnostic time out
What else could this be?
Is there any data that doesn’t fit?
Is there more than one process going on?
What cognitive biases am I prey to?

Application of teaching using clinical reasoning framework (1 h):
In groups of 3–4 participants, guided by trained facilitators, participants engaged in role-play exercises with participants each taking turns 
playing the role of teacher and learners (student, intern, resident, and/or fellow) on ward rounds.

Debrief (10 min):
Reflection on the workshop and discussion of take home points to be incorporated into practice

Completion of retrospective pre-post assessments and commitment to change statements (15 min):
Brief introduction of CTCs and importance of creating specific plans and then time to complete RPPs and CTCs
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eight-point Likert scale (ranging from “not at all likely/confident” 
to “very likely/confident”) and (2) commitment to change state-
ments (CTCs). After 2  months, participants self-reported whether 
they had fully, partly, or not yet implemented (without anchoring 
statements) their CTCs as well as barriers to implementation.

Data analysis

Results of the RPPs were analyzed using a Wilcoxon signed-rank test. 
Results of the GOSTE were dichotomized into “not done/partly done” 
and “well done” (allowing the investigators to accommodate for rater 
bias) and results were reported as percent “well done”. An independ-
ent sample t-test, adjusted according to Levene’s test of homogeneity 
of variance, was conducted to compare the effect of the GOSTE from 
pre- to post- on each domain of the scoring rubric.

Results
Twenty-six medicine faculty (nine hospitalists and 17 sub-
specialists), practicing for 1–17 years (median of 5), com-
pleted the CR workshop in December 2017. Twenty faculty 
completed both the pre- and post-GOSTE. Participants sig-
nificantly improved in their use of problem representation 
and illness scripts from pre- to post-GOSTE. In the pre-
GOSTE, 10% [standard deviation (SD) = 30.5%] received 
a rating of “well-done” compared to 38% (SD = 49.8%) 
in the post-GOSTE (p = 0.028). There was no signifi-
cant difference in the “well done” ratings between the 

pre- to post-GOSTE for use of diagnostic time outs, teach-
ing approach to broadening the differential diagnosis, or 
strategies to prioritize the differential diagnosis.

After participating in this workshop, faculty were sig-
nificantly more confident in their ability and more likely 
to teach CR using problem representations, illness script 
theory, and diagnostic time outs with a large effect size in 
all domains (Figure 1).

In CTCs, participants created specific plans for incorpo-
rating CR teaching strategies into their educational settings. 
At 2-month follow-up, 81% of participants had partially 
enacted their CTCs. Frequently cited barriers to implemen-
tation were insufficient time, logistical barriers, and forget-
ting. Only 4% of faculty reported insufficient skills.

Representative comments from CTCs include:

“When with a fellow who struggles with organizing their thoughts, 
[I will] focus on using (and teaching) the concept of problem 
 representation as a means to systematically think through a case 
and create a differential.”

“In pivotal moments in case presentations, I will take a diagnostic 
time-out to discuss what fits/doesn’t fit.”

Discussion
Similar to national reports, our faculty lacked a frame-
work for teaching CR [7–12]. After participating in this 

4 4 4 4

6

7

6

7

1

2

3

4

5

6

7

8

Confident teaching
PR and IS*

Confident teaching
diagnostic time outs

How likely to teach
PR and IS*

How likely to teach
diagnostic time outs

L
ev

el
 o

f 
co

nf
id

en
ce

/li
ke

lih
oo

d 
on

 8
-p

oi
nt

 L
ik

er
t s

ca
le

 f
ro

m
 n

ot
 a

t
al

l t
o 

ve
ry

 c
on

fi
de

nt
/li

ke
ly

p = 0.001;
r = 0.6

p = 0.001;
r = 0.57

p = 0.001;
r = 0.62

p = 0.001;
r = 0.56

Pre Post

Figure 1: Retrospective pre-post assessment results.
*PR, problem representation; IS, illness script.
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3-h workshop, faculty demonstrated increased ability to 
use problem representation and illness scripts in their CR 
teaching in the post-GOSTE. Faculty also expressed greater 
confidence and an increased likelihood to teach CR using 
a framework. Through CTCs, participants created specific 
plans for incorporating CR strategies into their educa-
tional settings and at 2-month follow-up the majority had 
partially implemented their CTCs.

Although educational strategies to teach CR are 
widely reported in the literature, few reports describe 
successful interventions to train faculty to teach using 
these methods [2, 10, 12]. Our study adds to the findings 
of Dhaliwal (2013) who reported on a similarly struc-
tured workshop which increased faculty’s understand-
ing of CR teaching methods and their intent to apply 
those methods in practice [10]. More recently, Addy 
et  al. (2016) published their experiences with training 
faculty to teach CR using a modified Bayesian approach. 
They observed five faculty and evaluated their imple-
mentation of CR skills by reviewing video recordings 
of teaching sessions. They reported variable degrees of 
implementation and similar barriers to what we found 
including lack of time,  forgetting to  incorporate, and 
insufficient skills [12].

One of our study limitations is that we have not 
directly observed whether faculty are implementing skills 
learned in this workshop in the real-world clinical envi-
ronment. This is a challenge shared by many FDPs where 
learning occurs in workshops [2, 10, 12]. Other limitations 
of this study include a small sample size, a self-selected 
group of faculty, and the use of self-reported data. Future 
evaluations of this program aim to include learner evalu-
ations and direct observations of faculty workplace teach-
ing skills. We plan to reevaluate the workshop structure 
and content for the next iteration to bring about improve-
ment in all skills taught, including broadening the dif-
ferential diagnosis, strategies to prioritize the differential 
diagnosis, and use of diagnostic time outs.

There is debate on how to best teach CR. Issues of 
context specificity generate questions such as: can we 
teach learners how to reason generally, or is reasoning 
best learned by repeated exposure to cases, thus build-
ing illness scripts? [8, 9]. Providing learners with an array 
of strategies to approach cases, including guided reflec-
tion and knowledge reorganization, can help learners 
navigate the diagnostic process [2, 3]. Training faculty to 
teach CR with these methods can reinforce learner efforts 
and build a shared language to give learners feedback on 
their CR.

In conclusion, a faculty development workshop on 
teaching CR increased faculty performance, confidence, 
and likelihood of teaching CR. Participants demonstrated 
improved use of problem representation and illness 
scripts as observed in the post-GOSTE. Participants also 
reported implementing changes in their CR teaching in 
their educational environments. A theory-based CR work-
shop can be an effective strategy to build a cadre of faculty 
empowered with the skills and the confidence to teach the 
next generation of physicians this core skill.
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