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Abstract
Background Successful use of team-based learning (TBL) and simulated patients (SP) in medical schools is growing. We
hypothesized that integrating SPs into TBL would enhance the traditional TBL.
Activity From 2016 to 2018, we taught fourth-year medical students through an SP-TBL hybrid, utilizing an integrated SP
interview. A 9-item evaluation was analyzed (n = 114).
Results and Discussion Students expressed favorable attitudes toward the SP-TBL hybrid with Likert-scale items (mean 4.26/5).
Qualitatively, four positive themes emerged: (1) practice; (2) engagement; (3) SP use; and (4) feedback. Integrating SPs into TBL
avoids disadvantages with both traditional TBL and OSCEs. Practice, engagement, and immediate feedback are advantages over
traditional TBL.

Keywords Ethics education . Health communication . Medical education . Shared decision-making . Simulation . Team-based
learning

Background

The use of team-based learning (TBL) in medical schools in
the USA is growing, and its effectiveness has been demon-
strated in the literature in both clinical [1–3] and pre-clinical
[4, 5] settings. TBL can assess the medical student’s ability to
Bknow^ (Individual Readiness Assurance Test (IRAT)/Group
Readiness Assurance Test (GRAT)) and even to Bknow how^
(Group Application exercise (GAPP)) in a setting which is not
costly or faculty-intensive. However, what TBL may lack is
the ability for students to demonstrate their clinical or
communicative abilities.

Simulated patients (SPs) have also been utilizedwith success
to assess these clinical and communication skills in medical
education, most notably in objective structured clinical

encounters (OSCEs). [6–8] An SP allows the student to move
from Bknow how^ to Bshow how^ and be objectively assessed
in both formative and summative settings. However, OSCEs
also have disadvantages such as high cost and are faculty-
intensive in terms of training and assessment. [9, 10] We hy-
pothesized that integrating the use of SPs into TBLs as part of
the application exercise would enhance both teaching method-
ologies, alleviate disadvantages in traditional OSCEs and
TBLs, and allow advanced clinical communication to be taught
in an effective way.

Activity

This study involved a review of data collected as part of the
medical school curriculum and approved under an institution-
al IRB. Beginning Spring 2016, we implemented a novel SP-
TBL hybrid exercise, integrating trained SPs into a TBL ap-
plication exercise to teach fourth-year medical students about
delivering bad news, shared decision-making, end-of-life care,
and ethics. All students rotated through the scenario each
month during their clinical rotation, in cohorts ranging from
6 to 36. In small groups of 5–6 students in the GAPP, we
required 1–6 faculty facilitators and 1–6 SPs each month (1
faculty member and 1 SP for each small group of 6 students),
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depending on the size of the monthly cohort. The 6 faculty and
6 SPs (who both possessed extensive simulation experience
via our institution’s simulation center) received approximately
1 hour of training from the authors on the TBL’s clinical sce-
nario and shadowed an experienced faculty member prior to
their first session. Of note, while this may be more than the
number of faculty and SPs needed for a typical TBL, it is far
less than the number for an OSCE—which normally requires
a triad of one student-to-one faculty-to-one SP.

The TBL module was created following the standard,
evidence-based method: (1) Pre-TBL reading and learning
objectives were required to be mastered as part of the self-
directed aspect of the exercise and (2) an IRAT, followed by
a GRAT, were administered and graded on the day of the TBL
to confirm this mastery. [11] However, in a departure from the
Bclassic^ TBL format, we then proceeded to (3) a graded
GAPP, which utilized an SP in small groups of 5–6 students
who were instructed to take turns interviewing the patient.
(See Table 1) The clinical case involved a patient who is about
to learn they have a fatal diagnosis of amyotrophic lateral
sclerosis (ALS or BLou Gehrig’s Disease^). The students were
given the case information and brief information on ALS prior
to starting the SP interview. Each student was randomly
assigned both a speaking order and a peer to review.

There were 6 learning tasks to be assessed: (1) delivering
bad news; (2) explaining medical aspects of a (fatal) disease
using principles of health literacy; (3) describing lifestyle lim-
itations associated with the disease; (4) communicating prog-
nosis and treatment options, including hospice and palliative
care; (5) differentiating various end-of-life options (e.g., do-
not-resuscitate orders and advanced directives); and (6)
responding to a request for assisted suicide (ethics). These
learning goals were included in the preparation materials for
the TBL itself. Each student would be assessed on the

completion of one task—however, since they did not know
in advance which task was being assessed, they had to be
prepared to master all the tasks.

Individual learners then took turns interactingwith the trained
SP one at a time (with the rest observing) and were allowed to
respond to the SP extemporaneously until Bcued^ by the faculty
facilitator to switch to the next student (once one of the six
learning tasks has been successfully completed). Remarkably,
students typically achieved their task, sometimes by subtle
Bguidance^ or adaptation by the SP. The faculty member also
had discretion to allow students to switch, depending on how
close they were to achieving their learning goal. Because stu-
dents were randomly assigned a speaking order and peer to
evaluate, they had to be prepared to Bknow how^ and Bshow
how^ any and all of the different parts of the exercise. Students
were given immediate feedback at the end of the entire
scenario—first by the SP (formative), then the randomly select-
ed peer (summative), and finally by the faculty member (sum-
mative). This way, the other observing students had the added
benefits of hearing feedback being delivered to their peers, as
well as being able to practice giving feedback themselves—a
crucial part of clinical teaching later in their medical careers.
Formative faculty and peer assessment involved a 3-point scale
numerical scale rating each learner, with 3 being Bperfect/near
perfect^ in both delivering content and communicating with
empathy; a rating of 2 was Bacceptable^; and a rating of 1 was
Bunacceptable.^ The faculty and peer ratings for each student
were averaged to provide the grade for the GAPP.

For the purposes of this exercise, since the students were
taking turns interviewing the patient as a Bsingle person,^ the
entire encounter was to occur on a single day; we recognize
from our own clinical experience, however, that such exten-
sive conversations would (and should) take place over a span
of time depending on the patient’s readiness. Since every TBL

Table 1 Traditional TBL vs SP-TBL hybrid

Description Traditional team-based learning SP-TBL hybrid exercise

Step 1: Individual
mastery of material

Pre-reading assignments Pre-reading assignments

Learning objectives specifically tied to application of
principles learned in the readings

Learning objectives specifically tied to application of
principles learned in the readings

Step 2: Assessment and
feedback

Individual Readiness Assurance Test (IRAT): a multiple
choice assessment to ensure student preparedness

IRAT

Group Readiness Assurance Test (GRAT): in small groups,
students collaborate on the IRATand discuss the questions

GRAT

Feedback: The instructor gives and facilitates immediate
feedback on learning issues raised by the IRAT/GRAT
questions

Enhanced immediate feedback period (multisource
feedback)—from simulated patient SP (formative);
peer (summative); and faculty (summative)

Step 3: Group application
exercise (GAPP)

In small groups, learners discuss case(s) facilitated by the
instructor

Simulated patients are interviewed in real-time by a team
of students; learning objectives are Bdiscovered^; im-
mediate peer, SP, and instructor feedback

Additional advantages Interaction with simulated patient allows for observed
demonstration of diagnostic, communicative, &
humanistic/ethical skills
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session ended with a whole-group discussion, during this de-
brief and feedback period, the appropriateness of when to
discuss subjects such as palliative care, end-of-life options,
and assisted suicide, were frequently discussed. Closure dis-
cussions also often focused on learning from the humanistic
communication and ethical aspects of the scenario.

After participating in the SP-TBL hybrid exercise, a 9-item
evaluation was administered to the medical students using a
secure electronic platform. Included in the evaluation were
seven Likert-scale items (1 = strongly disagree, 5 = strongly
agree) and two qualitative items. Data were collected over a
two-year period (2016–2017 and 2017–2018), and data

analysis was conducted in two stages. First, quantitative data
were analyzed descriptively, followed by an inductive themat-
ic analysis of responses to qualitative items.

Results & Discussion

To investigate student experiences with the SP encounter, (1)
descriptive statistics were calculated to describe trends in stu-
dent responses to quantitative items and (2) themes were ex-
tracted from qualitative items to develop deeper understanding
of student participation in the SP-TBL. Overall, students

Table 2 Mean responses of
evaluation of SP-TBL hybrid
quantitative items, 2016–2018

Item description N Ma SD

Item 1: Rate the overall quality of this session. 123 4.24 0.81

Item 2: Rate the overall teaching quality of this instructor. 122 4.19 1.14

Item 3: The learning objectives guided me in preparing for this TBL. 122 4.30 0.80

Item 4: The reading assignments prepared me for participating in this TBL. 123 4.41 0.63

Item 5: The IRAT/GRAT prepared me for the application exercise. 123 4.08 0.84

Item 6: The application exercise was an effective way to apply my knowledge
about this subject.

123 4.33 0.82

Item 7: TBL is a better way to learn about this subject than lectures or internet modules. 123 4.24 0.87

a Response categories were 1 = strongly disagree, 2 = disagree, 3 = disagree/agree equally, 4 = agree, and
5 = strongly agree

Table 3 Sample student
narrative/qualitative comments
from SP-TBL hybrid

Positive themes integrating
simulated patients into TBL

Student comments

Effective experience or
practicing skills

The interaction with the standardized patient, while seeming artificial at first,
really illustrated the difficulty in delivering a terminal diagnosis even in a
Bstandardized^ setting. (Student B)

The interaction with the standardized patient was great. Going into the TBL,
this was not what I expected, but it was really great to practice delivering
news of a terminal illness in a safe and constructive environment. (Student D)

Increased engagement The use of patient interviewing with an SP for the application exercise was a
nice twist and helped to apply the key principles in a more practical setting.
(Student C)

I liked that interaction with the SP and the associated feedback. This is a hard
topic and the only way to get better is to practice. (Student E)

Inclusion of SPs in the
traditional TBL format

Great use of standardized patients to get students involved. (Student I)

I think that the SP interview, while certainly a little intense for a classroom
exercise, was very effective and will be a memorable learning experience.
(Student F)

Enhanced opportunities for
feedback/discussion

Excellent exercise for dealing with difficult issues that we will face as future
physicians. I felt that I was able to practice dealingwith a difficult situation in
a safe environment and get meaningful feedback to better my performance.
(Student A)

I loved the simulation of giving bad news with immediate feedback by peers
and a facultymember. This is themost effective way to learn this information
(and the most efficient too!) (Student G)

I enjoyed the group interview session; it was nice to see how others counsel
because it gives me a chance to see what went well and what did not.
(Student H)
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expressed favorable attitudes toward the TBL. The mean re-
sponse exceeded 4 for all quantitative items (Table 2). Over
80% of students agreed or strongly agreed with each of the
seven quantitative items. Of particular interest were student
responses to item 6, where 89.4% of students agreed or strong-
ly agreed that the integrated SP application exercise was an
effective way to learn and practice the skills needed for deliv-
ering bad news, demonstrating shared decision-making, and
discussing end-of-life care in a humane and ethical way.
Central to the application exercise was the novel use of the
SP encounter.

The narrative responses collected from 2016 to 2018 were
also analyzed to better understand the extent student experi-
ences with the integrated TBL were specifically informed by
the use of the SP. As the 114 responses to the item, Bname one
(1) or two (2) things this session or instructor has done well^
were examined, four positive, overlapping themes emerged:
(1) helpful or effective experience or practice in communica-
tion; (2) substantial engagement with the SP-integrated appli-
cation exercise; (3) introduction of SPs into the traditional
TBL structure, and (4) enhanced opportunities for feedback
and discussion (Table 3).

As an example, Student A described the application as an
Bexcellent exercise for dealing with difficult issues that we
will face as future physicians,^ feeling they were Bable to
practice dealing with a difficult situation in a safe environment
and get meaningful feedback to better my performance.^
Student A’s response captures indirectly how the structure of
the application exercise influenced their perception of the
learning experience and that practicing and real-time feedback
were vital. In fact, 17/114 (15%) of students specifically men-
tioned practice as a key benefit of the application exercise; 16/
114 (14%) explicitly discussed the benefit of receiving feed-
back from the SP, peers, and faculty. Practice (BShow-how^),
engagement, and immediate feedback are clear advantages of
integrated simulation over the traditional TBL GAPP format.

30.1% (35 of 114) of students expressed positive feedback
specifically about the SP encounter in the TBL. Students de-
scribed the simulated encounter as Bpractical,^ Bfacilitating
discussions,^ and providing Bsome experience to have similar
talks with future patients.^ Some responses made explicit con-
nections between their learning and engagement in a simulat-
ed environment. Student B expressed, Bthe interaction [with]
the SP, while seeming artificial at first, really illustrated the
difficulty in delivering a terminal diagnosis even in a ‘stan-
dardized’ setting.^ Student C summarized themajority view in
saying Bthe use of patient interviewing with an SP for the
application exercise was a nice twist and helped to apply the
key principles in a more practical setting. It was nice to get
multisource feedback after the SP interview.^

Analysis of the second qualitative item on the learner eval-
uation of this exercise focused on suggestions for improve-
ment for the SP portion. A small minority of students (7/114 or

6%) were confused by the team-interview approach to the SP
encounter and would have liked more explicit instructions; 3
students reacted negatively to the Bsurprise^ of the SP scenar-
io in the GAPP; and only 3 students expressed a preference for
individual over team interviewing.

The use of simulation within TBL via SPs can be an effec-
tive teaching modality with high student satisfaction.
Combining two successful learningmodalities in an integrated
format is novel and does not take up additional Bcurricular
space.^ In fact, it may save valuable logistical, faculty, and
training resources. Our SP interview also reflects authentic
practice for scenarios that students may not encounter other-
wise during medical school (e.g., delivering bad news, ethical
discussions at the end of life).

The method lends itself to overcoming some of the inherent
disadvantages with traditional TBL GAPP exercises such as
difficulty in assessing the demonstration of complex behav-
iors. At the same time, the use of an SP within a TBL avoids
the high resource expenditures (financial, training, logistical)
for OSCEs in which there is typically a 1:1 student to SP ratio.
Anecdotally, our students often say they are B‘OSCE’d’ to
death^ by the end of their final year, and generally prefer the
integration of SPs into TBL compared to lectures, OSCEs, or
traditional TBL.

Future development should seek to increase the use of SPs
within traditional TBLs in medical education in order to tran-
scend from merely Bknowing,^ or Bknowing how^ to truly
Bshowing how^ through the use of simulation. TBL’s
evidence-based effectiveness can be harnessed and channeled
through the use of SPs to allow students to experience com-
plex clinical situations, practice challenging skills such as
communication and ethical behavior, and enhance student
interactivity and satisfaction.
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