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Enhancing Clinical Teaching in Critical Thinking,
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Introduction: Faculty development in the clinical setting is challenging to implement and assess. This study evaluated an intervention
(IG) to enhance bedside teaching in three content areas: critical thinking (CT), high-value care (HVC), and health care equity (HCE).
Methods: The Communities of Practice model and Theoretical Domains Framework informed IG development. Three
multidepartmental working groups (WGs) (CT, HVC, HCE) developed three 2-hour sessions delivered over three months.
Evaluation addressed faculty satisfaction, knowledge acquisition, and behavior change. Data collection included surveys and
observations of teaching during patient care. Primary analyses compared counts of post-IG teaching behaviors per hour across
intervention group (IG), comparison group (CG), and WG groups. Statistical analyses of counts were modeled with generalized
linear models using the Poisson distribution.
Results: Eighty-seven faculty members participated (IG n = 30, CG n = 28, WG n = 29). Sixty-eight (IG n = 28, CG n = 23, WG n = 17)
were observed, with a median of 3 observation sessions and 5.2 hours each. Postintervention comparison of teaching (average
counts/hour) showed statistically significant differences across groups: CT CG = 4.1, IG = 4.8, WG = 8.2; HVC CG = 0.6, IG = 0.9,
WG = 1.6; and HCE CG = 0.2, IG = 0.4, WG = 1.4 (P < .001).
Discussion: A faculty development intervention focused on teaching in the context of providing clinical care resulted in more
frequent teaching of CT, HVC, and HCE in the intervention group compared with controls. WG faculty demonstrated highest
teaching counts and provide benchmarks to assess future interventions. With the creation of durable teaching materials and a
cadre of trained faculty, this project sets a foundation for infusing substantive content into clinical teaching.
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Excellence in teaching in the clinical environment, particu-
larly while providing care for patients when the impact of

instruction may be greatest, is a priority for academic health

centers. However, ongoing faculty development in this setting is
challenging to implement, and the desired goal, change in the
teaching behavior of faculty, is difficult to assess.1–3 Teaching
while providing care is particularly problematic given the need to
balance competing demands of patient safety and clinical care
with the training needs of residents and students.3,4 In addition,
as the demands of our changing health care environment
increase, facultymust learn to teach new, nonbiomedical content
for which they may lack expertise.5 Given the limited time
available for clinicians to devote to faculty development, training
efforts must be feasible, practical, and pose minimal burden to
faculty’s already oversubscribed schedules.

Faculty development research documents high satisfaction
among individuals participating in teaching programs6; how-
ever, with a few exceptions,7 most studies focus on pedagogic
skills, most measure faculty self-reports, and few are theoreti-
cally based. Systematic reviews of faculty development in
teaching have noted the persistent need for more rigorous,
multimethod approaches to identify whether and how inter-
ventions are effective.1,2,8

Tosupport faculty in this complex environment,wedeveloped
an initiative thatusedboth top-downandbottom-upapproaches
to define teaching priorities, develop and deliver up-to-date
training, engage faculty participation and, most importantly,
assess changes in teaching behaviors. This study assessed the
effectiveness of this faculty development intervention to improve
clinical teachingof trainees in threeareas identifiedaspriorities to

Disclosures: The authors declare no conflict of interest.

Supplemental digital content is available for this article. Direct URL citations appear

in the printed text and are provided in the HTML and PDF versions of this article on

the journal’s Web site (www.jcehp.org).

Sullivan: Associate Professor, Department of Medicine, Harvard Medical School

and Beth Israel Deaconess Medical Center, Boston, MA. Beltran: Research
Manager, Beth Israel Deaconess Medical Center, Boston, MA. Ranchoff: PhD
Candidate, University of Massachusetts, Amherst, MA. Dr. Hayes: Assistant
Professor, Department of Medicine, Harvard Medical School and Beth Israel

Deaconess Medical Center, Boston, MA. Dr. Atkins: Assistant Professor,
Department of Obstetrics and Gynecology, Harvard Medical School and Beth Israel

Deaconess Medical Center, Boston, MA. Dr. Huang: Associate Professor,

Department of Medicine, Harvard Medical School and Beth Israel Deaconess

Medical Center, Boston, MA. Dr. Tibbles: Assistant Professor, Department of

Emergency Medicine, Harvard Medical School and Beth Israel Deaconess Medical

Center, Boston, MA. Cohen: Instructor, Department of Health Policy and

Management, Harvard T.H. Chan School of Public Health, Boston, MA. Dr. Cohen:
Assistant Professor, Department of Medicine, Rutgers Robert Wood Johnson

Medical School, New Brunswick, NJ. Dr. Schwartzstein: Professor of Medicine,

Department of Medicine, Harvard Medical School and Beth Israel Deaconess

Medical Center, Boston, MA.

Correspondence: Amy M. Sullivan, EdD, Beth Israel Deaconess Medical Center,

Shapiro Institute for Education and Research, 330 Brookline Avenue, Boston, MA

02215; e-mail amy_sullivan@hms.harvard.edu.

Copyright ª 2022 The Alliance for Continuing Education in the Health Professions,

the Association for Hospital Medical Education, and the Society for Academic

Continuing Medical Education

164 JCEHP n Summer 2022 n Volume 42 n Number 3 www.jcehp.org

Copyright © 2022 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education,
and the Society for Academic Continuing Medical Education. Unauthorized reproduction of this article is prohibited.

http://www.jcehp.org
mailto:amy_sullivan@hms.harvard.edu


the academic health center and trainee needs: critical thinking
(CT), high-value care (HVC), and health care equity (HCE).
These topics were chosen as part of an educational strategic
planning process approved by the medical center’s Board of
Directors in 2015 that sought to address nonbiomedical topics of
importance to health care: diagnostic error (Institute ofMedicine
report), inappropriate utilization of resources (Choosing Wisely
campaign), and inequalities of care.9,10 Our research questions
were as follows: (1)After completionof the training (intervention
faculty), do individuals demonstrate more frequent teaching on
these topics compared with a comparison group? (CG) (2) Do
intervention faculty report being better prepared to teach the
specific learning objectives for each topic? (3) Doworking group
(WG) members, that is, those who designed the training, dem-
onstrate more frequent teaching in these areas compared with
intervention faculty?

METHOD

Design and Setting
This was a mixed-methods, prospective intervention conducted
at the Beth Israel Deaconess Medical Center (BIDMC), a major
teaching affiliate ofHarvardMedical School in Boston,MA.We
used a convergent mixed-models design,11 in which we used pre-
and postsurveys to assess participant self-report of their teaching
before and after the workshop and observations of teaching to
determine whether participation in the intervention was associ-
ated with actual changes in teaching practices. Funding and
expert educator staff to lead this intervention were provided by
theCarl J. Shapiro InstituteCenter forEducationandResearchat
BIDMC, a nonprofit, independent arm of the hospital and
medical school dedicated to medical education innovation and
scholarship.We focused onCT,HVC, andHCE as noted above.

Faculty leaderswithin theCenter forEducation andResearch
and the BIDMC Academy for Medical Educators led the
workshop development and evaluation of the intervention. The
BIDMC Committee on Clinical Investigation determined the
intervention was not human subjects research and did not
require further institutional review board review.

Theoretical Underpinnings
We drew on the Theoretical Domains Framework (TDF) of
behavior change12 and the Communities of Practice conceptual
framework13 to optimize the effectiveness of the intervention
and guide our evaluation. The TDF framework comprises 12
domains shown to be associated with behavior change. We
selected seven of these domains to target in this intervention;
specifically, attitudes, knowledge, perceived skill, self-
confidence, perceived norms, and professional identity as a
teacher. We chose the Communities of Practice model to
structure the process of the intervention; specifically, creationof
workshop content by faculty volunteers and provision of a
series of onsite, interactive workshops that brought together
faculty from the Departments of Medicine, Emergency Medi-
cine, and Obstetrics/Gynecology. The Communities of Practice
model posits that excellence in teaching practice will be opti-
mized by ongoing interaction of individuals with shared goals
and values. Evaluation of the intervention addressed specific
components of these theoretical frameworks and addressed
Kirkpatrick outcome levels of participant reaction (satisfac-
tion), learning, and behavior.14

Participants
We recruited volunteers via email to participate in the study as
members of one of three groups:WGs, intervention group (IG),
or CG. WG members were recruited first to develop the inter-
vention; IG andCG faculty were recruitedwhen theworkshops
were nearly ready for delivery. Inclusion criteria for all study
groups included willingness to participate in faculty develop-
ment (for WG and IG) and to be observed teaching in their
clinical settings. To limit variationdue to differences in specialty
area, we limited data collection to three departments (internal
medicine, OB/GYN, and emergency medicine).

For WG members, volunteers selected one of the three topic
areas (CT, HVC, HCE) on which to develop a 2-hour work-
shop. Expertise in their chosen area of interest was not a
requirement for participation. For the CG, we aimed for a
roughly equal distribution of faculty across departments, and
matched, to the extent possible, IG and CG faculty by level of
experience, gender, and academic rank to allow for valid
comparisons between intervention and CGs.

Incentives for all groups included allotment of credit hours
toward their annual Academy membership requirements. For
the IG, we offered an additional designation of “Academy
Scholar” for faculty who were willing to attend training.
Because the labor-intensive nature of the observations, we
determined that it was feasible to recruit 30 faculty for each of
the three participant groups. For the primary outcome of
observed frequency of teaching in these specific domains, we
estimated that we would have 80% power to detect a 2:1 ratio
of counts per hour for intervention versus CG using Poisson
regression. Based on prior research showing an average effect
size of .73 SD,8 we estimated that we would have 79.4%
power to detect this mean difference on the Likert-type atti-
tudes scales.

All participants gave informed consent. While our
observations focused on the teaching behaviors of the fac-
ulty while caring for patients (ie, these were not didactic
sessions divorced from work rounds), we informed other
individuals present (eg, residents, students, and other clini-
cal staff) that we were observing the faculty and not
recording identifiers of other physicians, staff, or trainees
who were present during the observations. We obtained
verbal consent for audio-recording from everyone present
during the observations. Participants were allowed to opt
out of the study at any time.

Intervention
Three faculty WGs of up to 10 members each met monthly for
approximately 12 months to develop the intervention. Each
group was led by a pair of Shapiro Institute faculty who were
recognized experts in education and in the specific topic area of
the WG. Each group developed a 2-hour training session that
included video, didactic sessions, active learning exercises, role-
play, and handoutmaterials. Learning objectives (seeAppendix
A, Supplemental Digital Content, http://links.lww.com/
JCEHP/A163) were developed to align with key elements of
each topic distilled from literature reviews, as well as resident
and student competencies as defined by the LCME and
ACGME. Training was delivered in-person to 30 faculty from
the three participating departments from January 2017 to
March 2017; Shapiro Institute faculty and members of the
respective WG led the workshops.
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Outcomes and Measures
Methods of data collection included direct observation and
audio-recording of ambulatory precepting, Emergency
Department precepting. and inpatient rounds along with pre-
and postsurveys of participating faculty (Figure 1).

Survey Instruments
Because no validated survey instruments were available for
assessing attitudes about clinical teaching specific to these three
domains, we developed a survey instrument to serve as a needs
assessment and baselinemeasure for the IG; this survey covered
preparation to teach in all the domains covered in the obser-
vation instrument, aswell as theTDFdomains described above.
Postsurveys included presurvey domains of attitudes about the
importance of teaching and experience and training in teaching.
To measure the acceptability of our direct observations, we
included questions addressing faculty comfort level in being
observed, faculty perception of changing behavior in response
to being observed, and faculty perception of the extent towhich
the observation periods were representative of their teaching
helpedus assess the validity andquality of observationdata.We

conducted cognitive interviews with faculty who were not
involved in data collection and made revisions based on their
feedback.15

Observation Instrument
Because no instrument existed for observation of clinical
teaching in the three targeted areas, we created an observation
instrument based on learning objectives for each topic. For CT,
domains included the use of questions to stimulate CT using
Bloom’s Taxonomy framework,16 teaching about sources of
bias in thinking (eg, premature closure), cognitive concepts such
as system 1/system 2 thinking, and metacognition. In HVC,
domains included discussion of costs, test characteristics, and
patient-centered decision making (adapted from the five micro-
skills of teaching).17 HCE domains included attention to
affordability, access to care, need for interpreters, and uncon-
scious bias. The observation instrument was reviewed for con-
tent validity during ongoing discussions with clinicians in the
WGs, project research assistants, and clinical and research
leadership in the Shapiro Institute.All three groups of facultywere
observed: IG, CG, andWGmembers, with the latter representing

FIGURE 1. Study design and timeline for faculty development intervention in teaching critical thinking, high-value care, and health care equity (total N = 87).

166 JCEHP n Summer 2022 n Volume 42 n Number 3 www.jcehp.org

Copyright © 2022 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education,
and the Society for Academic Continuing Medical Education. Unauthorized reproduction of this article is prohibited.



abenchmarkofbestpractices, given that theyhadbeen involved in
designing the workshops in the content areas. Observation set-
tings included inpatient rounds and precepting encounters in
ambulatory clinics with residents and medical students.

Analytic Methods

Survey Instruments
All analyses were carried out using JMP statistical software,
Version 14.0.0 (www.jmp.com, SAS Institute Inc, Cary, NC,
1989–2019). We used descriptive statistics (means and percent-
ages) to report IG faculty presurvey needs for the intervention.
For IG pre- and postsurvey comparisons of Likert-type items, we
used theMcNemar–Bowkers test of asymmetry (amatched pairs
version of the chi-square test of independence) and paired t-tests
to compare continuous variables.To compare IGandCGgroups
at postintervention, we used the Mann-Whitney U tests for
comparing ordinal data and independent groups t-tests to com-
pare continuous outcomes. In cases where the nonparametric
tests were statistically significant, we present results in terms of
means and t-tests to simplify presentation and readability. We
did not carry out analyses by department because sample sizes
were not large enough for valid subgroup comparisons.

Observations
We developed a codebook for use with the observation instru-
ment during the run-in pilot phase of observations. We invited
faculty from theWGswhowere interested in participating in the
research to assist us in creating the codes and validating the
instrument. Five “Clinician Observers” (L.K., J.S., L.B., D.O.,
and M.H.) participated in up to 15 meetings to finalize the
codebook and to complete Frame of Reference training,18 in
which raters are trained in and practice behaviorally anchored
coding of observations. The role of Clinician Observers was to
provide multidepartmental perspectives of each element of the
codebook (eg, identifying questions to prompt CT) and to assist
with coding 20 hours each of observational data during ongoing
data collection. To assess interrater reliability of the observation
instrument, three researchers (A.M.S., C.P.B., B.L.R.) and three
Shapiro Institute clinicians (M.M.H., K.M.A., R.M.S.) coded
163 excerpts from 20 transcribed audio-recorded observations.
We assessed interrater reliability using Krippendorf’s alpha.

Primary outcome analyses compared counts of total post-
intervention teaching behaviors in each of the three topics
across the three faculty groups (IG, CG, and WG), as well as
pre- and postcomparisons of teaching behaviors for the IG.
Statistical analyses of counts (in terms of average frequency per
hour) were modeled with a generalized linear model using the
Poisson distribution with offset.

RESULTS

Thirty faculty members volunteered to participate in the IG
(medicine n = 15,OB/GYN n = 8, emergencymedicine n = 7); 28
were enrolled to serve as CG faculty (medicine n = 11,OB/GYN
n = 8, emergency medicine n = 9), and 29 participated as
members of the WG (medicine n = 14, OB/GYN n = 9, emer-
gency medicine n = 6). 17WGmembers also participated in the
observation portion of the study. Survey response rates for the
IG,CG, andWGwere 87% (n =26/30), 86%(24/28), and 66%
(18/29), respectively.

We assessed comparability of IG, CG, and WG faculty by
testing for differences by demographic characteristics, teaching
experience, and attitudes about teaching. There were no sta-
tistically significant differences across the three groups on these
characteristics and attitudes (Table 1). To assess baseline sim-
ilarity of actual teaching practices between IG and CG, we also
collected IG preintervention observation data in the three
domains and found no differences in comparison of counts of
teaching behaviors, suggesting that preintervention teaching
was also similar across groups (data not shown).

Preintervention Survey
The preintervention survey showed high interest and activity in
teaching among IG faculty and low levels of preparation to
teach in the three topic areas of the intervention. Most inter-
vention faculty reported teaching residents (80%) and students
(53%) “very often” or “always when on clinical service” and
reported a high interest in teaching (mean 4.6 out of 5, with
5=“very important”). IG faculty survey responses supported a
need for faculty development in the selected topics, reporting a
lack of preparation in most areas addressed in the intervention
(eg, forCT, 53% “only a little” or“not at all”prepared to teach
about cognitive biases, for HVC, 67% “somewhat”/“only a
little”/“not at all” prepared to review cost-benefit issues related
to use of tests, and for HCE, 73% felt “somewhat”/“only a
little”/“not at all” prepared to assess patients’ health literacy).

Observation Instrument Reliability
Each element of teaching on HCE, HVC, and CT was rated as
present or not present, with 36 possible behaviors on our
instrument. The estimated Krippendorff’s alpha statistic was a
= 0.91 overall; individual topic interrater reliability was a =
0.91, a = 0.90, and 0.93 for CT, HVC, and HCE, respectively.

Observation Results
Sixty-eight faculty members (IG n = 28, CG n = 23,WG n = 17)
were observed teaching in the clinical setting, with a median of
three observation sessions each and median of 5.25 observed
hours each.Wewere unable to observe all faculty enrolled in the
study: those who were not on service during the study period
were not observable, and in some cases, planned observations
were canceled due to scheduling conflicts.

Pos-intervention comparison of teaching in each domain (aver-
age countof total teaching in eachdomainperhourof observation)
showed statistically significant differences across groups: CTCG=
4.1, IG = 4.8,WG = 8.2; HVCCG = 0.6, IG = 0.9,WG = 1.6; and
health care equityCG=0.2, IG=0.4,WG=1.4 (Figure 2). Table 2
shows verbatim examples of teaching for each of the three topics
and selected subtopics recorded from IG andWG faculty.

Comparison of counts in subtopics in each area showed that
the training was most effective in increasing the number of
questions asked to prompt CT, teaching about financial/
medical costs (HVC), and discussing social determinants of
health and affordability of treatments (HCE). Little teaching
was observed in CT subtopics of teaching about cognitive
biases, and no teachingwas observed related to system1/system
2 thinking ormetacognition. InHVC, there were no differences
across groups in discussing test characteristics, and little
teaching was observed in either group about reinforcing cost
principles and reflecting onunnecessary care. InHCE, therewas
little observed discussion of unconscious bias (data not shown).

Faculty Development in Teaching in the Clinical Setting Sullivan et al. 167

Copyright © 2022 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education,
and the Society for Academic Continuing Medical Education. Unauthorized reproduction of this article is prohibited.

http://www.jmp.com


Postintervention Survey Results
Table 3 shows comparisons of CG and IG faculty self-reported
preparation to teach in these three domains at postintervention.
ForCT, IG facultyweremore likely to report feeling prepared to
teach concepts in CT such as system 1/system 2 thinking (mean
3.6 versus 2.5, respectively, 1–5 scale, 1=“not at all prepared,”
5=“extremely well prepared”). In all other items related to CT,
both groups of faculty on average felt “very well prepared” to
teach in this area. In HVC, IG faculty were more likely to feel
“somewhat well prepared” to teach learners about costs to
patient (mean 3.3), compared with CG faculty who felt “only a
little prepared” in this area (mean 2.3). IG faculty reported
greater preparation in 5 of 6 items related to HCE, with IG
faculty reporting on average feeling “very well prepared”
compared toCG faculty, whowere “somewhatwell prepared.”

IG faculty comparisons of pre- and postintervention prepa-
ration also showed statistically significant differences over time.
At postintervention, faculty reported being “very well pre-
pared,” on average, to teach CT, compared with feeling
“somewhat well prepared” prior to the intervention (3.3 versus
2.5, respectively, t-ratio=3.9, df = 15, P = .0015). Faculty
reported similar improvements in preparation to teach HVC
(3.3 versus 2.6, t-ratio=3.8, df = 15, P = .0017) and HCE (3.4
versus 2.7, t-ratio=3.8, df = 15, P = .0014). On a 1–4 scale, with
1 being “not at all” and 4 being “to a great extent”), IG faculty

reported the experience was personally rewarding (3.4), rein-
vigorated their interest in teaching (3.2), and that they benefited
from multidisciplinary training (3.4).

IG faculty reported that being observedwas unlikely tomake
their trainees or themselves uncomfortable. The majority
(73.3%) said that they did not teach more (taught more “not at
all” or “only a little”) because they were being observed, and
93.3% felt that the observation periods provided a good rep-
resentation of their teaching.

DISCUSSION

Ourfindingsdemonstrate that a facultydevelopment intervention
focused on teaching while providing care in the clinical setting is
feasible and demonstrates observable, statistically significant
differences (versus CG faculty) in teaching in each of the targeted
domains of CT, HVC, and health care equity. Observation of
teaching inCT showed that IG taught aboutfive times per hour of
observation, comparedwith a little over four times per hour in the
CG, with most of this being questions to stimulate CT. Faculty
taught HVC on average once per hour, primarily in subtopics
related tofinancial andmedical costs.Health care equity teaching
was observed with the least frequency, at approximately once
every 2 hours, primarily in areas related to social determinants of
health and affordability of care.

TABLE 1.

Characteristics of Faculty Participants (N = 87) n (%)

Comparison Group
(n = 28)

Intervention Group
(n = 30)

Working Groups*
(n = 29)†

Department/discipline‡

Medicine 11 (39.3) 15 (50.0) 14 (48.3)

OB/GYN 8 (28.6) 8 (26.7) 9 (31.0)

Emergency medicine 9 (32.1) 7 (23.3) 6 (20.7)

Gender

Male 15 (53.6) 13 (43.3) 10 (34.5)

Female 13 (46.4) 17 (56.7) 19 (65.5)

Race/ethnicity n=27 n=24 n=18

Caucasian/white 20 (76.9) 17 (70.8) 13 (72.2)

Black/African American 1 (3.89) 0 (0.0) 1 (5.6)

Asian/Pacific Islander 4 (15.4) 6 (25.0) 2 (11.1)

Middle Eastern 0 (0.0) 1 (4.2) 0 (0.0)

Hispanic 2 (7.7) 1 (4.2) 4 (22.2)

Academic rank n=26 n=23 n=18

Instructor 14 (53.8) 15 (65.2) 11 (61.1)

Assistant professor 10 (38.5) 7 (30.4) 6 (33.3)

Associate/full professor 2 (7.7) 1 (4.3) 2 (7.7)

Years of teaching n=26 n=24 n=18

1–2 y 3 (11.5) 5 (20.8) 5 (20.0)

3–5 y 8 (30.8) 7 (29.2) 9 (36.0)

6–10 y 5 (19.2) 6 (25.0) 3 (12.0)

More than 10 y 10 (38.5) 6 (25.0) 8 (32.0)

Approximate teaching hours each year over and above required 50-hour

minimum required of all HMS faculty

n=26 n=24 n=19

0–40 additional hours 7 (26.9) 11 (45.8) 6 (31.6)

>40 additional hours 19 (73.1) 19 (79.2) 13 (68.4)

Importance of teaching (1–5 scale, 5=“very important”) (M[SD])

4.5 (0.6) 4.6 (0.7) N/A

No statistically significant differences across groups in demographic characteristics, teaching experience, or attitudes toward the importance of teaching. Boston, MA.

*”Working group” faculty are volunteer faculty from each department who developed the intervention.

†Item totals are as shown at top of column unless otherwise specified.

‡Column percentage values are listed.
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Comparison of survey responses with observed teaching
behaviors provided different windows through which to under-
stand faculty learning in theworkshops.Whereas faculty surveys

suggested that preparation to teach (in CT) about system 1/
system 2 was the area of greatest differences across intervention
and CGs, there were no observed instances of teaching in this

FIGURE 2. Average frequency per hour of observed teaching in targeted domains of critical thinking, high-value care, and health care equity. Bars represent 95%

CI. (n = 68 faculty members: Comparison group n = 23, intervention group n = 28, working group n = 17).
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TABLE 2.

Examples of Observed Teaching Behaviors From Audio-Recordings of Faculty in Intervention and Working Groups, by Topic and
Subtopics

Topics & Subtopics

Example Audio-Recorded Observation Excerpts from Working Group and Intervention Group Clinical Teaching

Topic Example Quote

Critical thinking:

Teaching about sources of bias in thinking/making biases

explicit (eg, premature closure, anchoring, other cognitive

biases)

Using questions to stimulate critical thinking

Teaching concepts about cognition such as system 1/system

2 thinking and metacognition.

Teaching about sources of bias

in thinking/making biases

explicit

Using questions to stimulate

critical thinking

Teaching about sources of bias

in thinking/making biases

explicit

Using questions to stimulate

critical thinking

Intervention group example

Attending: Anything else? This is not “guess what I am thinking?” I am just trying to have you

think outside of the box with this. Because this is a very easy case to—so you see this a lot, and

they do fit a particular pattern . . .. But . . . like we talked about, there are some scary, concerning

things—I find that in the things that are . . . “easy,” like sinusitis, bronchitis, back pain . . . they

are the ones that are also easy to miss something worrisome because you get anchored on your

diagnosis and then you start to put the information into that rubric that you had already went into

their thinking. I find it helpful to stop and think “wait, is there anything that doesn’t make sense

here?“—something I am just disregarding because I want it to be something easy or I want to

think that this is PE because I am really worried about something else that I am not explicitly

stating in my own mind.

Working group example

Attending: So, you don’t want to make assumptions, right? You are sort of jumping to conclusions

without doing the full work up. When you think about what her symptoms are, you have to put it

all together, her findings, right? So we jump to urosepsis, why do we always jump to urosepsis in

her case?

Student: Cloudy urine.

Resident: The way I think of it, the way I think of sepsis, you need to meet criteria and then you

need to have a source of infection. So in her case, she meets criteria because she had a fever

and also because of heart rate that is greater than 90. And then because she does have the

source of infection which is the UTI. But she might have something else.

Attending: Right, she might have something else. So we don’t want to kind of jump to conclusions

and have early closure and just say this is what the diagnosis is and miss some of the diagnosis.

We have to think “what else can this be?” so she has a history of urosepsis. . .so it is very easy to

say “Oh, that is all it is again.” If we jump to that, without fully evaluating kind of all her presenting

symptoms then you could miss something. What doesn’t fit in with urosepsis? And why do you

want to keep investigating this?

Resident: To me, the myalgia is the most concerning because she should be having myalgia. I

would be curious about her respiratory symptoms because it is flu season, so I want to keep

in mind that there is no pulmonary cause for this.

High-value care

Discussion of costs

Decision-making in the context of costs

Test characteristics

Patient-centered decision making

Teaching general rules of value

Reinforce cost principles

Reflect on unnecessary care

Teaching general rules of value

Reinforce cost principles

Decision making in the context

of costs

Discussion of costs

Patient-centered decision

making

Intervention group example

Attending: I think there are many, many ways to improve our spending in the hospital.

Occasionally I think IV Tylenol is a very effective medicine, but if you sort of think about it. . .you

come in as an intern and Tylenol—it’s safe, it’s easy. And if you don’t sort of have a discussion of

cost into it, people are just going to order it, right? And if you order Tylenol IV for every patient,

you get a massive expenditure that might not be necessary.

Working group example

Resident1: In terms of her lower GI bleed, she is not having much bleeding in her stools anymore.

Her H and H has been holding steady, fine with transfusions. At this point, I would continue to

monitor that. I would still get the Q-12 CBC...

Resident2: . . .I would have been like “why are we sticking this woman?”

Attending: What is the incremental cost of getting another CBC . . .?

. . ..

Attending: Well, you are talking a little bit about value in here though because you are talking

about sticking [drawing blood from] a patient, in part the patient experience, right? When we

talked about value the other day, we talked about–

Resident1: . . .The cost, and the price

Attending: But it’s not just the actual cost, it it’s what is the cost to the patient and their

experience of the hospitalization. In order to know if . . . or how this test actually affects the

economics of the entire system, we would have to know what is the actual cost to the hospital,

how does that get translated to our patient, which depends on. . .what did we talk about the other

day?

Resident1: Insurance

Attending: Her insurance, right. And we talked about how this is all wrapped up in a DRG. So the

actual cost to the patient is going to be a reflection of the charge for the hospitalization, the whole

hospitalization, everything that is done within that umbrella, and her insurance. And probably

adding extra tests at this point will actually not going to be translated to the patient, but will affect

the hospital’s cost.

(Continued)

170 JCEHP n Summer 2022 n Volume 42 n Number 3 www.jcehp.org

Copyright © 2022 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education,
and the Society for Academic Continuing Medical Education. Unauthorized reproduction of this article is prohibited.



area in any group;we suspect that this framework, however,may
have solidified the concepts in a manner that made faculty more
comfortable teaching in this domain. In health care equity,
reported preparation to teach nearly all items related to this topic
was statistically significant across groups, whereas few differ-
ences were noted across groups in observed behaviors. It may be
that gains in knowledge in these topics is reflectedmost clearly in
the surveys; for example, itwould be expected that content about
system 1/system 2 thinking or learning to assess patient’s health
literacy is not common knowledge, and thus reports of greater
preparation to teach in these areas would be expected among IG
faculty. Our observations were essential to understand whether
and in what specific subtopics conceptual learning in the work-
shops translated into actual behavior change. This is a novel
finding since assessment of most faculty development programs
only examine perceived knowledge gains, which may not trans-
late into actual change in teaching behavior.

Most notable in our findings is the extent to which WG mem-
bers demonstrated the greatest frequency of behaviors in each
domain.This suggests that, even though these facultymembersdid
not begin this project as experts in their chosen domain, their role
as WG members conferred a distinct advantage in their ability to
teach these topics to learners. This is not altogether surprising
because these faculty expressed interest in the topics and spent
considerable time developing teaching materials. This also aligns
with the Communities of Practice model, in which like-minded
colleagueswhomeet regularly over time are in anoptimal position
to grow in expertise.19 Our measures of WG teaching behaviors

also provide a valuable benchmark against which the success of
future training efforts can be assessed.

There are several limitations to consider in interpreting the
results of this study. Results may be impacted by selection bias
because intervention faculty volunteered both for workshop
participation and for being observed, whereas recruitment for
the CGs only required consent to be observed. In addition, all
participants hadan interest in teaching, so resultsmaynot apply
to all clinical faculty. Also, only a minority of participants were
associate or full professors; we speculate that instructors and
assistant professors may have felt more of a need for or interest
in training in these areas. Future work might explore whether
senior faculty can also benefit fromsimilar training andwhether
their participation would facilitate greater participation and
behavior change among more junior faculty. Furthermore,
although we conducted three observation sessions for each
faculty member, because observations were conducted during
thefirst 2hours of rounds or precepting, our observationsmight
not fully capture all teaching behaviors andmightmiss teaching
that occurs regularly outside of this window. For example, we
would expect that teaching related to health care equity would
be more likely to occur with a new patient or at time of dis-
charge, when questions about social history and family
resources would bemore likely to be evaluated.We also cannot
dismiss the possibility that faculty knowing they were being
observed may have changed behaviors. However, this would
have been true for both IG and CG, and there is evidence to
suggest that observer effects (also known as Hawthorne effects

TABLE 2.

Examples of Observed Teaching Behaviors From Audio-Recordings of Faculty in Intervention and Working Groups, by Topic and
Subtopics (Continued)

Topics & Subtopics

Example Audio-Recorded Observation Excerpts from Working Group and Intervention Group Clinical Teaching

Topic Example Quote

Health care equity

Health care disparities and social determinants of health

Access to care

Unconscious bias

Recognize need for interpreters

Teaching about unconscious bias

Recognize need for interpreters

Social determinants of health

Intervention group example

Resident: This is a [specifies age] year old female, no past medical history. She is here today to

establish care, she is from [middle Eastern Country]. . . . She’s has no specific complaints or

questions today, she is just here to establish care. She is doing very well, moved here 3 month

ago, is acclimating well.

Attending: Does she speak English fine?

Resident: . . . the sister is translating. I specifically asked if they wanted a translator, they

declined. The sister works here.

Attending: Oh okay. Interpreter. There’s a difference . . .. Do you know the terminology is

different?

Resident: Like an interpreter? –

Attending: Interpreter, Translator. I used them interchangeably for a long time, and then I realized

that they are different.

Resident: Right . . . the sister really shouldn’t be interpreting. But they denied, and I tried.

Attending: Interpreting . . . that also means that you are also transferring cultural concepts, not

just every word you say, but helping the patient understand.

Working group example

Resident: [Gives patient presentation] She also said she fell down the stairs 3 d ago

. . . [Extended discussion of complex social situation]

Attending: What do we need to acutely address with her?

Resident: Her safety?

Attending: Her safety. And a consult to get her plugged in with family planning and how to take

care of that in a protected way. So let’s make sure that gets done. They can see her today, I can

show you the number [take out social history card]. 667-XXXX. . . . I am just thinking about the

partner so he doesn’t question us about what we are doing. Let’s get on that. That is going to be

high yield. Call them and tell them there is concern for emotional and financial abuse. . ..
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or participant reactivity20) can be mitigated by establishing
interpersonal relationships with participants, as we did in this
study. We also expect that participant reactivity would
beminimal in a hospital setting inwhichobservers are common.
Our survey results also provide evidence of our faculty’s per-
ception that observation had little or no impact on their
behavior. Furthermore, although we attempted to assess the
quality of teaching in addition to the frequency, we found that
we were unable to achieve adequate interrater reliability on
assessments of quality. This was likely due to the variation in
context of the observations, including whether there were stu-
dents, interns, or more senior residents present who might
require more or less detailed explanations or whether there was
adequate time in a given interaction to adequately explore a
given topic. Assessing quality of teaching interactions might be
more feasible in a controlled setting such as an Objective
Structured Teaching Encounter, which would present fewer
confounders. Importantly, we did not measure resident or stu-
dent learning. Given the labor-intensive nature of our data
collection, this was not feasible here, but this outcomewould be
important to assess in future studies. Last, we did not measure
sustained change among intervention orWG faculty, and this is
also an important area to pursue in future work.

In conclusion, our findings demonstrate that delivering a
theoretically grounded, on-site, interdepartmental, and time-

limited training opportunity that is aligned with hospital pri-
orities can result in measurable change in clinical teaching
behaviors in the context of providing care. Observation, while
challenging, is feasible and allows for a clear understanding of
which training objectives were met and which intervention
elements require improvement. With the creation of durable
teachingmaterials and a cadre of trained faculty, this project sets
a foundation and benchmark for ongoing quality improvement
in clinical teaching.
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TABLE 3.

Survey Results: Comparison and Intervention Group Self-Reported Preparation to Teach Learners About Workshop Topics in
Critical Thinking, High-Value Care, and Health Care Equity

Question: How prepared would you say you are to teach the following to
learners in the clinical setting?*

Control Mean (SD),
(n = 26)

Intervention Mean (SD),
(n = 26) Delta

Effect
Size† Statistic, P

Critical Thinking

Concepts about cognition such as system 1/system 2 thinking‡ 2.5 (1.5) 3.6 (1.0) 1.1 0.8 F = 8.9, P = .005

Defining critical thinking for learners 3.8 (1.0) 4.0 (0.6) 0.3 — F = 1.2, P = .28

Teaching about cognitive biases 3.5 (1.0) 3.8 (0.8) 0.3 — F = 1.4, P = .25

Using questions to stimulate critical thinking 4.2 (0.9) 4.0 (0.8) 0.2 — F = 0.6, P = .43

Discuss how you or your trainees are thinking (metacognition) 3.5 (1.2) 3.7 (0.8) 0.2 — F = .05, P = .77

High-Value Care

Cost to patient‡ 2.3 (0.9) 3.3 (1.2) 1.0 0.9 F = 11.4, P = .001

Reviewing cost-benefit issues related to use of tests 3.2 (1.2) 3.7 (1.0) 0.5 — F = 3.3, P = .07

Cost to the health care system 2.7 (1.2) 3.3 (1.2) 0.6 — F = 2.9, P = .097

Help learner reflect on unnecessary care by providing corrective feedback 3.7 (0.8) 4.0 (0.9) .3 — F = 1.9, P = .17

How test results will affect management 4.3 (0.6) 4.0 (0.9) 20.3 — F = 1.5, P = .22

Assessing patient’s goals and values related to clinical issues 4.0 (0.6) 4.0 (1.0) 0 — F = 3.7, P = .06

Health Care Equity

Addressing issues of affordability, medicine options, transportation needs, and

health care coverage‡

3.3 (0.9) 4.0 (1.0) 0.8 0.8 F = 8.6, P = .005

How to explore patient’s understanding of medical care (eg, prescriptions,

treatments, self-care)‡

3.6 (0.9) 4.22 (0.67) 0.6 0.7 F = 6.5, P = .014

How to assess for patient needs for social support including home safety, and

instrumental needs at home‡

3.42 (1.06) 4.09 (0.79) .67 .68 F = 5.99, P = .018

Fostering learners’ awareness about their attitudes toward patients‡ 3.35 (1.02) 3.91 (0.73) .56 .60 F = 4.89, P = .032

Assessing patient’s health literacy‡ 3.35 (0.98) 3.91 (0.85) .56 .59 F = 4.64, P = .036

Making referrals to social work or other supports when needed 3.92 (0.74) 4.22 (0.60) .30 .43 F = 2.28, P = .13

*Each topic was defined for survey respondents as follows.

Critical thinking: Critical thinking is defined as the capacity to think about thinking and use advanced cognitive skills. Without it, one is prone to making cognitive errors, which are contributors to diagnostic errors that lead to

patient harm. High-value care: A patient-centric approach to providing the right care in the right setting commensurate with a patient’s goals and objectives; this care is increasingly important in the evolving health care

system. Health care equity: Within the context of health care delivery, the goal is to identify best teaching practices to enhance students’ and residents’ understanding and awareness of health care disparities, issues of access

to care, and unconscious bias in providing patient care.

†Effect sizes calculated as Cohen d, mean difference/pooled standard deviation, with .2 = small, .5 = medium, .8 = large effect sizes; shown only for statistically significant differences.

‡P < .05
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