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Abstract

Purpose Problem-based learning (PBL) is an established learning method in medical education that uses small groups to
address a “problem” in the form of a patient’s medical condition. Compared to lectures, there is compelling evidence that
PBL performs better in numerous areas including student basic knowledge and satisfaction. Inquiry case (IQ) learning is a
modified form of PBL, which can be described as faster-paced and requires more student responsibility. Here, a novel strat-
egy to transition students from the PBL to IQ format is introduced that can be adopted by other programs engaging in PBL.
Method Students already engaged in PBL were introduced to the IQ format through participation in a series of hybrid PBL/
1Q cases. A voluntary, anonymous survey about the hybrid system was conducted with two cohorts of students. The timing
of the survey was after engaging in IQ learning following completion of the PBL/IQ hybrid system.

Results Eighty-seven of the 103 (84.47%) students completed the survey. Regarding the approach to IQ learning, students
in a leader position (66.28%, n=157) used journal articles as resources more than non-leaders (54.65%, n=47) (p <0.05).
Qualitative data analysis provided insights into the biggest challenges students face as IQ learning leaders (activity creation
(40%, n=52/130 responses)) and non-leaders (level of preparedness (46%, n=37/80 responses)). Survey responses also
reported the positive impact the PBL/IQ hybrid system had on their success in 1Q learning.

Conclusions This PBL/IQ hybrid method addresses the biggest challenges faced in the IQ format as leaders and non-leaders,
including preparedness, time management within the sessions and in preparing for the sessions, and creating the learning
experience for the second day of cases. Additionally, the hybrid approach assisted students with their transition to increased
student responsibilities in the IQ format, while allowing them to develop successful strategies for success in IQ learning.

Keywords Problem-based learning - Active learning - Inquiry case - Medical education

Introduction

Inquiry case (IQ) learning is adapted from Case West-
ern Reserve University School of Medicine’s approach to
case-based learning, now known as problem-based learn-
ing (PBL) [1]. Today, PBL is an established teaching
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methodology with an estimated 48% of medical schools (74
out of 153 respondents) utilizing them in the pre-clerkship
curriculum, based on AAMC 2019-2020 curriculum reports
of medical schools utilizing PBL for Organ System Patho-
physiology [2]. The adoption of PBL in medical schools
is supported by evidence of its effectiveness in student
learning, development of professional skills such as self-
directed learning and working collaboratively in teams, and
its adaptability for integration into curricula [3]. PBL and 1Q
learning are exemplars of the constructivist learning theory.
They present a student-centered approach that emphasizes
self-directed learning, active-learning, ownership of one’s
own learning, and collaboration [3, 4]. Through engaging
in PBL and/or IQ learning, students are active, rather than
passive, learners that are empowered to achieve understand-
ing of content that they find important and relevant, and
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are provided structured opportunities for reflection on the
learning process, their perception of the amount, and depth
of the content learned.

Evidence of benefits of PBL over standard lecture-based
delivery, as measured in health professions education, are
improvements in learning outcomes such as basic knowl-
edge [5-8], clinical skills [6, 8], collaboration skills [5], and
strong evidence of student satisfaction [9].

Early studies of the impact of PBL initially provided indi-
cations that there was not a benefit in the areas of knowledge
and skills, but these studies have been reviewed with scrutiny
and are left with critique of how the attempts had been made
to measure the impact of PBL [10]. A compelling 10-year
study at University of Missouri-Columbia School of Medi-
cine [11] compared students before and after a transition to a
PBL pre-clerkship curriculum. They found that a majority of
cohorts learning in a PBL pre-clerkship curriculum performed
significantly better on USMLE step 1 and step 2 exams than
other first-time test takers in the USA and Canada. These
cohorts learning in a PBL pre-clerkship curriculum also dem-
onstrated improved residency program director evaluations
than the cohort before the transition to PBL [11].

Over the years, schools have modified PBL to suit their
individual curriculum. But within its core tenants, there is
rooted a fundamental structure to which institution-specific
modifications have been introduced. Of these core tenants,
the most notable is that at the start of the case, students are
introduced to a “problem,” which in medical school is most
often a patient presenting with a condition/disorder [12].
Students work in small groups that are responsible for their
own learning and each group has a faculty facilitator who
does not teach, and interjects only as necessary to keep the
group progressing through the case. The faculty facilitator
acts as support for the group, ensures the PBL session struc-
ture is followed, and provides evaluations of student individ-
ual and group performance. Students do not have knowledge
of the case story beforehand, and information is meted out
through sequential disclosure. A case will last multiple ses-
sions over multiple days, typically three sessions during a
week of the curriculum. The entire process involved in PBL
provides important opportunities for early medical school
students to practice self-directed learning and to consider
how to think clinically in preparation for the clerkship phase
of the curriculum and beyond their formal training.

IQ learning is a student-centered small group learning
method utilized at numerous medical schools [13, 14] includ-
ing Nova Southeastern University Dr. Kiran C. Patel College of
Allopathic Medicine (NSU MD) [12]. IQ learning is a modified
PBL that is faster paced and incorporates more student respon-
sibilities with similar facilitator support. At NSU MD, it was
decided that students would benefit from first honing their skills
in PBL before beginning the more rapid and arguably more
advanced IQ learning method. One example of responsibilities
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is that there are student roles, such as a researcher to address
“quick to answer” questions, for each session of PBL and 1Q
learning that rotate from session to session. In PBL, each ses-
sion a student is designated a “driver” and has responsibility
to steer the momentum of the group to assure that the students
successfully complete all of the tasks for a session. In IQ learn-
ing, the student “driver” role is replaced by the “leader” role for
an entire case and this position has more critical responsibili-
ties, as indicated below. Unlike PBL where one case is covered,
commonly, over three sessions, IQ learning can introduce two
complete cases in the same amount of time.

Our students engage in PBL in the first 31 weeks of the
organ systems-based, pre-clerkship curriculum (Courses:
Fundamentals; Hematology; Gastrointestinal, Human Nutri-
tion, Endocrine, Reproductive (GIHNER)) and change to IQ
learning for 29 weeks in the second approximately half of
the pre-clerkship curriculum (Courses: Cardiovascular, Pul-
monary, Renal (CPR); Brain, Body, and Behavior (BBB)).
The transition from PBL to IQ learning was intentional to
facilitate advanced self-directed learning within student-
centered small group learning.

Initial struggles identified from the first cohort of students
transitioning from PBL to IQ learning warranted a considera-
tion of how NSU MD could support students in this process
of moving from PBL to IQ learning. There was already estab-
lished an Introduction to IQ training session in the week prior
to starting IQ learning in the CPR course, but this was found
to be insufficient. Students had to make significant changes
to their approach to learning in the first 31 weeks of the pre-
clerkship curriculum, and student IQ learning leaders had to
design active learning sessions, often with little to no prior
teaching experience before coming to medical school. It was
imperative that the curriculum provide more of an opportunity
between ending PBL and starting IQ learning sessions for
students to learn to be a leader and non-leader in IQ learning.

The goal of this intervention was to introduce students
to the complexities of 1Q learning through a novel hybrid
learning approach that utilizes skills gained through PBL
to address identified student challenges with the IQ format.
We hypothesized that the PBL/IQ hybrid approach would
address the challenges identified by the students in leader
and non-leader roles, related to the cognitive workload of
an IQ format. We also hypothesized that the hybrid model
would provide students with opportunities to gain confidence
in their abilities to serve in these new roles of IQ learning.

Methods
Student Population

All first-year medical students enrolled in the Gastrointesti-
nal, Human Nutrition, Endocrine, Reproduction (GIHNER)
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block participated in the hybrid format for problem-based
learning (PBL).

There were 103 students in total over the two cohorts
with more females (57%, n=59) than males (43%, n=44).
The average age was 24 years and 10.7% (n=11) of the
cohorts had completed a master’s degree prior to enrolling in
medical school. From the admission record, 1% (n=1) were
Native American/Pacific Islander; 19.4% (n=20) were His-
panic/Latinx; 10.7% (n=11) African American, Black, and/
or Afro-Caribbean; 26.2% (n=27) Asian; 42.7% (n=44)
White; 9.7% (n=10) “other”; 2.9% (n=3) were multiple
races/ethnicity; while 7.8% (n=28) did not reveal their eth-
nicity upon admission. Students were divided into groups
of seven to eight learners per group, making 14 groups total
(seven per cohort). Eighty-seven (84.47%) of the 103 stu-
dents completed the survey.

Hybrid Method of Case Delivery

Traditional PBL and IQ learning cases share a similar case
design framework (see Appendix 1: General Framework for
PBL/IQ Case Design), which allows for seamless creation
of a hybrid format of the two styles. One popular example of
traditional PBL (Table 1, column 1: Traditional PBL format)
is a three-session case that runs on Monday, Wednesday, and
Friday with the requirement that students continue to learn
material related to the case between sessions.

At the start of the first session (session 1) of a PBL case,
students receive information through sequential disclosure
of parts of a story and they must determine pertinent infor-
mation to the case [10]. From this information, they form
hypotheses via a broad differential diagnosis and gener-
ate questions that span from their self-identified gaps in
knowledge of basic and clinical sciences, pertinent patient
history, and tests they would need to run to diagnose the
patient and consider treatment strategies. They continue
with this process through the first session of the case. The
session ends with student generation of learning objectives
based on the questions they asked during the session and,
finally, feedback on self- and group performance. Between
session 1 and the second session (session 2), each student
takes responsibility for one student-developed learning
objective by researching the content using relevant and
vetted resources they identify and creating a short presen-
tation for the group. During the first approximately half of
session 2, students teach the objective they were respon-
sible for to the other members of their group. During the
second approximately half of session 2, students continue
the case story through sequential disclosure, and they fol-
low the steps they took in session 1 concluding with gen-
eration of learning objectives, and group and individual
feedback. Between session 2 and the third or final session
(session 3), students again prepare a presentation for an

objective that was created in session 2. During session
3, students begin by presenting their learning objectives
in the first approximately half of the session. In the sec-
ond approximately half of the session, students receive
the conclusion of the case story. Institutionally derived
case objectives are revealed after the case conclusion so
students can reconcile these and their student-generated
learning objectives with institution-derived case objec-
tives. The final feedback at the end of session 3, where
there is formal discussion of individual and group perfor-
mance, includes student self-evaluation of their perfor-
mance determining the most important learning objectives
in comparison to the institution derived case objectives.

For IQ learning (Table 1, column 2: Traditional IQ learn-
ing format), during session 1, students receive an entire case
during approximately the first half of the session, and a sec-
ond case during the approximate second half of the session.
Instead of sequential disclosure of the case parts, students
receive the whole case and pace themselves to complete the
case within the allotted time. To assist students, I1Q learn-
ing cases begin with a case goal, to help student groups have
a little more focus in their thinking and learning objective
creation without revealing too much information about the
case before beginning the story. This provides support for
students in IQ learning due to the nature of the IQ learning
process being more rapid than the PBL process that will
cover a case in multiple sessions.

During IQ learning, students are responsible for the steps
covered in session 1 of PBL for each case, as described
above, but they must complete identification of pertinent
information, hypotheses through more refined differential
diagnosis, asking case-relevant questions, and generation
of learning objectives in approximately half the time as in
PBL session 1. Prior to the end of IQ learning session 1, stu-
dents have completed two cases, and have student-generated
learning objectives for each. The session is concluded with
student and faculty facilitator feedback on individual student
and group performance.

In IQ learning, instead of each student being responsible
for one objective generated in a session as in PBL, they are
responsible to learn all of the objectives they created before
attending the second and final session of the case (session
2). In a three-session model, the second session of three of
1Q learning is centered around the first case of session 1
and the third session is centered around the second case of
session 1. Significant variation exists between institutions
as it pertains to structure of session 2 of a case, but the
intent is for students to come to the session prepared by
having learned the material associated with every student-
generated learning objective they developed in session 1.
During session 2, they review key concepts of the case while
contributing to student-centered active engagement. The end
of session 2, like in session 3 of PBL, ends with students
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Table 1. Description of problem-based learning (PBL), inquiry case (IQ) learning, and the hybrid PBL/IQ formats. Italics indicate 1Q format
and color filled cells with regular font indicate traditional PB

by each group
member.

e More case
information released
using sequential
disclosure. Driver
guides discussion.

o Students develop 1
learning objective
per group member.

e Session ends with
verbal feedback on
individual and group
performance.

e Between sessions,
each student prepares
for 1 learning
objective as a 5-

Traditional PBL Traditional 1Q Learning Hybrid PBL/IQ format
format format
Session 1 | e One case released e Two cases (Cases A and B) | PBL Session 1 format
through sequential are fully released and ¢ One case released
disclosure. discussed, one at a time through sequential
o Driver guides without sequential disclosure.
discussion. disclosure. e Driver guides
o Students develop 1 e One “leader” per case discussion.
learning objective per |  guides the discussion. e Students develop 1
group member. e Students develop learning objective per
o Session ends with approximately 4-7 group group member.
verbal feedback on learning objectives. e Session ends with
individual and group | e Session ends with verbal verbal feedback on
performance. feedback on individual and individual and group
e Between sessions, group performance during performance.
each student prepares the session. e Between sessions,
for 1 student- e Between sessions 1 and 2 each student prepares
generated learning of a case, Leader prepares for 1 student-
objective as a 5- active learning for session generated learning
minute presentation 2. Each non-leader group objective as a 5-
for session 2. member is responsible for minute presentation
knowing all student- for session 2.
generated learning
objectives.
Session 2 | e Learning objectives | ® Case A: Leader engages PBL Session
covered through 5- group in active learning 2/Modified 1Q Session
minute presentations strategies to cover all of 1 format

the learning objectives
from session 1.

e Group members
participate in the activities
and discussion.

o Session ends with students
reconciling their learning
objectives with institution-
derived case objectives and
verbal feedback on groups
ability to identify objectives
and individual and group
performance.

o Between sessions, students
prepare for case B.

e [earning objectives

covered through 5-
minute presentations
by each group
member.

® Remainder of case
o Co-leaders guide

o Students develop

e Session ends with

--Start 1Q format--
released.
discussion.

approximately 4-7
group learning
objectives.

verbal feedback on
individual and group
performance.
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Table 1. (continued)

minute presentation
for session 3.

e Between sessions, co-
leaders prepare an
active learning
session for session 3.
Each group member
responsible for
knowing all student-
generated learning
objectives.

Session 3 | e Learning objectives
covered through 5-
minute presentations
by each group
member.

o A final conclusion to
the case is released.
Driver guides
discussion.

e Session ends with
students reconciling
their learning
objectives with
institution-derived
case objectives and
verbal feedback on

o Case B: Leader engages
group in active learning
strategies to cover all of
the learning objectives
from session 1.

o Group members
participate in the activities
and discussion.

o Session ends with students
reconciling their learning
objectives with institution-
derived case objectives and
verbal feedback on groups
ability to identify objectives
and individual and group
performance.

Modified I1Q Session 2

format

e Co-leaders engage
group in active
learning strategies to
cover all of the
student-generated
learning objectives for
the parts of the case
released on session 2.

Group members
participate in the
activities and
discussion.

o Session ends with
students reconciling

groups ability to
identify objectives
and individual and
group performance.

their learning
objectives with
institution-derived
case objectives and
verbal feedback on
groups ability to
identify objectives and
individual and group
performance.

reconciling their objectives with institution-derived case
objectives, and finally individual and group feedback.

At NSU MD, between sessions 1 and 2 of IQ learning,
the student leader of a case learns the material as the non-
leaders do, but they will also determine for each objective
the most important content for each objective followed by
designing active learning activities for each objective. Lead-
ers use their creativity to create a variety of active learning
activities that they feel are best to cover each learning objec-
tive, including but not limited to publicly available online
polling and adapted board games. The student leader has
significant responsibility in that they invest more time with

the objectives, develop a plan for session 2, and create dif-
ferent methods to engage the group to have them apply their
learning of the student-generated learning objectives.

The PBL/IQ hybrid model (See Table 1, column 3:
Hybrid PBL/IQ format) was designed to allow a significant
amount of case information to be introduced in the PBL
format for which students were well trained after having
engaged in it for almost half of the pre-clerkship curriculum.
In this format, students engage in one case over three ses-
sions as they would in PBL, maintaining the number of cases
and intended content, but providing a new format. The stand-
ard PBL format is used session 1 and the first approximately
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half of session 2. In the second approximately half of ses-
sion 2, students receive the rest of the case, including the
conclusion normally provided during PBL session 3. This
is designed for students to manage the timing and pacing
of the case the same session time constraints as they will
have in IQ learning. Session 2 concludes with developing
student-generated learning objectives and feedback. Session
3 of the PBL/IQ hybrid case is delivered similar to session 2
of a standard IQ learning case.

Before a student needs to independently act as a case
leader in IQ learning, fulfilling the great responsibilities
of a leader, the PBL/IQ hybrid teams two students as co-
leaders so that they can better manage the time commitment
and support each other in designing their active learning
session. The feedback at the end of each PBL/IQ hybrid
session contains focused questions (see questions provided
as Supplemental Digital Appendix 2) that address student
experiences as leaders and non-leaders including challenges
and successful strategies they used, in the 1Q format, so they
can support and learn from each member of the group and
receive advice from the faculty facilitator.

NSU MD employs four cases for the PBL/IQ hybrid
format. This is based on group size to ensure that every
student in a group has at least one chance to act as co-
leader of a case before moving to standard 1Q learning in
the next course. This direct experience as a co-leader is
complemented with student discussions at the end of each
case where they reflect on their experiences and support
each other with feedback and suggestions to address dif-
ficulties they had in the roles. Between the GIHNER and
CPR course, and between PBL and IQ learning, a session
is held with the students in a large group setting to provide
review of the IQ format and active engagement with the
whole class so that every group has a chance to discuss
with other groups their experiences, and strategies they
found to be successful in engaging in IQ learning.

Project Timeline

Students formed new PBL groups of seven to eight mem-
bers at the start of the GIHNER course and then partici-
pated in the hybridized PBL/IQ format for the final four
of nine PBL cases. This allowed them to form a cohesive
PBL group and then having four cases allowed all students
to act as co-leader at least once. The final four cases fol-
lowed the traditional 3 days per week format, but were
modified to fit the novel hybrid approach.

During the subsequent course (Cardiovascular, Pulmo-
nary, and Renal, known as CPR), students participated in
a full IQ format for 19 cases. During the final week of the
CPR course, students participated in the voluntary, anony-
mous survey to assess the perceptions of effectiveness of
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the PBL/IQ hybrid. Students were informed in advance
that the voluntary survey would be given at the end of a
CPR session to those who opted to participate.

Survey Instrument

The survey consisted of 19 questions, including a 5-point
Likert scale, yes/no, and free response questions (full sur-
vey available as Supplemental Digital Appendix 3). Sur-
vey items assessed attitudes and preparedness of students
for the IQ learning sessions, along with narrative free
response for direct feedback on the hybrid model. Lik-
ert scale consisted of the following: 1 =strongly disagree,
2 =disagree, 3 =neither agree nor disagree, 4 = agree,
5 =strongly agree. It was distributed through RedCap
using electronic consent.

Data Analysis

We used IBM SPSS 28.0 statistics package for data analy-
sis. Descriptive statistics were used for demographic data.
Pearson correlations and paired t-tests, with p <0.05 were
considered significant. We calculated Cronbach’s alpha to
determine internal reliability of the survey questions.

This study was designated as exempt from the Nova
Southeastern University Institutional Review Board (Pro-
tocol 2021-276-NSU).

Results

There was a difference in the resources used for prepara-
tion students used for the activities as a leader verses a
non-leader. Use of board prep resources (98.83% (n=2385)
as leader vs 96.51% (n=283) as non-leader), textbooks
(43.02% (n=137) as leader vs 34.88% (n=230) as non-
leader), lecture materials (37.21% (n=232) as leader vs
34.88% (n=730) as non-leader), and other resources (8.13%
(n=7) as leader vs 4.65% (n=4) as non-leader) were simi-
lar between the two roles (Fig. 1). There was a significant
increase in the use of journal articles for preparation in
the leaders (66.28%, n=157) compared to the non-leaders
(54.65%, n=47) (p <0.05) (Fig. 1).

Using qualitative theme analysis for the open-ended ques-
tions, students showed there were differences in the per-
ceived challenges of IQ learning in leader roles compared
to non-leader roles. Leaders found the biggest challenges to
be designing the activities (40%, n=>52/130 responses), time
management (31%, n=40/130 responses), content coverage
(13%, 17/130 responses), other (11%, n=15/130 responses),
and workload (5%, n=6/130 responses) (Fig. 2). Non-leaders
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Fig. 1 Preparation differences
as leader vs non-leader for the 100

PBL/IQ hybrid format. Self-
reported usage (in percent) of
preparation materials by 87 80
first year medical students who
engaged in the PBL/IQ hybrid 9
format from 2020 to 2021, > 60
*p<0.05 €
9]
o
o 40
a
20
0
Board Prep
Resources

Fig.2 Challenges as a leader in
PBL to 1Q learning transition.
Qualitative theme analysis of
the 130 open-ended question
responses from students regard-
ing the leader role

Other 11%

Content Coverage 13%

found the biggest challenges to be level of preparedness (46%,
n=237/80 responses), pace (19%, n=15/80 responses), depth
of content coverage (16%, n=13/80 responses), other (10%,
n=_8/80 responses), and resource use (9%, n="7/80 responses)
(Fig. 3). Other responses as leader included detailed case pres-
entation, knowing the expectations, amount of work, being the
leader, facilitating group discussion, knowing when to serve
as leader, lack of guidance, unclear information, remembering
format, and more focus on clinical reasoning. As non-leader,
other responses included understanding requirements, activi-
ties that required writing practice problems, determining how
to contribute to the sessions, preparing the study guide, and
coming up with objectives.

Il

Textbooks Lecture Journal Articles Other
Material
M Leader ONon-leader

Workload 5%

Activity Design 40%

Time management 31%

Overall, survey responses to the PBL/IQ hybrid were
favorable. Ninety-two percent of the participants (n = 80)
agreed or strongly agreed that they felt confident in their
abilities to be a non-leader in IQ learning after the PBL/
IQ hybrid. Eighty-eight percent of participants agreed or
strongly agreed that they felt confident in their ability to
be a leader after the hybrid experience (n="77) (Fig. 4).
Eighty percent of participants agreed or strongly agreed
that the hybrid provided sufficient practice preparing
for IQ learning (n=70). Seventy-two percent agreed
or strongly agreed that splitting the cases helped them
train and that the introduction for the expectations of
hybrid was helpful (n =63). Additionally, 89.5% of the
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Fig.3 Challenges as a non-
leader in PBL to IQ learn-

ing transition. Qualitative theme
analysis of the 80 open-ended
question responses from stu-
dents regarding the non-leader
role

Other 10%

Depth of Content
Coverage 16%

participants agreed or strongly agreed that having practice
as co-leader was helpful for the IQ learning transition
(n="78). Additionally, 91% of the participants agreed or
strongly agreed that they felt it was helpful to gain an
understanding of the timing for IQ learning during the
hybrid (n=79) (Fig. 4). Seventy-three percent of par-
ticipants agreed or strongly agreed that the introductory
session for the format of the hybrid was helpful for the
transition to IQ learning (n=64). A Cronbach’s alpha for
the survey was calculated at 0.835 indicating a high reli-
ability for the survey responses (Fig. 4).

There was a moderate positive correlation between par-
ticipants who showed increases in student confidence with
their ability to be a leader in IQ learning after the PBL/IQ
hybrid (prompt 7) with agreeing that having practice as co-
leader before doing acting as leader by yourself was helpful
in preparing for IQ learning (prompt 3), r=0.489, N =86,
p <0.001 (Available as Supplemental Digital Appendix 4).

There was a moderate positive correlation between par-
ticipants who showed an increase in student confidence with
their ability to be a leader in IQ learning after the PBL/
IQ hybrid (prompt 7) with agreeing that the PBL/IQ hybrid
adequately provided sufficient practice preparing (e.g.,
time management) for all objectives in IQ learning instead
of a single objective in PBL (prompt 6) (r=0.538, N=86,
p<0.001) (Available as Supplemental Digital Appendix 4).
There was a moderate positive correlation between partici-
pants who showed an increase in student confidence with
their ability to be a leader in IQ learning after the PBL/
1Q hybrid (prompt 7) with also feeling confident in their
ability to be a non-leader after the PBL/IQ hybrid (prompt
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Resource Use 9%

Preparedness
46%

Pace 19%

8) (r=0.610, N=86, p<0.001) (Available as Supplemental
Digital Appendix 4).

There was a moderate positive correlation between partic-
ipants who felt that having the practice as a co-leader before
acting as leader by themselves was helpful in preparing for
1Q learning (prompt 3) with also having increased feelings
that the PBL/IQ hybrid adequately provided sufficient prac-
tice preparing (e.g., time management) for all objectives in
IQ learning instead of a single objective in PBL (prompt
6) (r=0.482, N=86, p<0.001) (Available as Supplemental
Digital Appendix 4).

There was a moderate positive correlation between partic-
ipants who felt that having the practice as a co-leader before
acting as leader by themselves was helpful in preparing for
1Q learning (prompt 3) with demonstrating an increase in
confidence in their ability to be a non-leader in 1Q learn-
ing after the PBL/IQ hybrid (prompt 8) (r=0.444, N=86,
p <0.001) (Available as Supplemental Digital Appendix 4).

Discussion

The switch from PBL to IQ learning for students was
designed as a shift in learning to maintain student engage-
ment with small group learning and to expand on their
developing skills for critical thinking. Students first learned
how to perform the necessary steps of PBL at a slower pace
early in their learning and development of clinical decision-
making, students are ready to approach clinical problems,
incorporating basic science knowledge, more quickly and in
a way that simulates the considerations and decision-making



Medical Science Educator

PROMPT 8: | FELT CONFIDENT IN MY ABILITY TO BEA
NON-LEADER IN IQ AFTER THE PBL/IQ HYBRID.

PROMPT 7: | FELT CONFIDENT IN MY ABILITY TO BE A

LEADER IN |Q AFTER THE PBL/IQ HYBRID.

PROMPT 6: | FELT THAT THE PBL/IQ HYBRID
ADEQUATELY PROVIDED SUFFICIENT PRACTICE...

PROMPT 5: | FELT THAT SPLITTING CASES IN HALF
BETWEEN PBL AND IQ HELPED US TRAIN WHILE STILL...

PROMPT 4: GAINING AN UNDERSTANDING OF THE
TIMING FOR THE IQ PARTS OF THE SESSIONS WAS...

PROMPT 3: HAVING THE PRACTICE AS A CO-LEADER
BEFORE DOING ACTING AS LEADER BY YOURSELF WAS...

PROMPT 2: THE INTRODUCTION TO THE EXPECTATIONS
OF LEADING THE 1Q SESSIONS IN PRESENTATION...

PROMPT 1: THE INTRODUCTION TO THE OVERALL
FORMAT DIFFERENCES IN PRESENTATION FORMAT...

O Strongly Disagrees and Disagrees
Cronbach’s Alpha=0.835

Fig.4 Survey responses to Likert-scale prompt questions related to
the PBL/IQ hybrid approach. Likert scale consisted of the follow-
ing: 1 =strongly disagree, 2=disagree, 3 =neither agree nor disagree,

they will engage in clinical simulation and clinical settings.
1Q learning also requires more student ownership of the ses-
sions providing a more student self-directed learning experi-
ence. From a student’s perspective “I loved the opportunity
to teach the group which forced me to truly immerse in the
material and hone my skills to be the best expert I could
be as a leader. I also appreciate the opportunity to think
and execute creative activities that many of my group mem-
bers enjoyed.” In terms of the co-leader aspect, one student
reported that they liked “being able to get some experience
as a leader without having the full weight of preparing a
session fall on me alone.”

The format change from PBL to IQ learning can be jar-
ring to students for several reasons including the increased
case load (from one to two cases per week); new, high-stakes
responsibilities of a student to lead an IQ learning session
independently; and the requirement that each student learn
numerous objectives to the same level of mastery as they
were previously expected to learn for one objective in PBL.

This hybrid model was designed with the intent of pro-
viding students with sufficient time to learn what they need
to do to be successful as an 1Q learning team member and
team leader with more support than they would otherwise
have if they moved directly from PBL to IQ formats. One
student reported “I enjoy the aspect of becoming as much of
an expert on a specific topic as possible. I did gain quite a bit
in teaching others and also learning from them during each
session. The PBL/IQ hybrid training offered a low stakes

@ Neither Agrees nor Disagrees
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80.2%

90.6%
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W Agrees and Strongly Agrees

4 =agree, 5 =strongly agree. Responses were grouped as strongly dis-
agree and disagree, neither agree nor disagree, and agree and strongly
agree. Cronbach’s alpha was 0.835, n=87

way to make the transition from PBL to 1Q learning, without
it the transition would have been much more difficult,” while
another reported “it [the hybrid] lessened the stress of the
IQ [learning] transition.”

We placed the PBL/IQ hybrid approximately halfway
through the pre-clerkship curriculum, following two itera-
tions of traditional PBL and halfway through the GIHNER
course to allow for efficient new group formation during the
first half of the course. Through the first five cases in the
course, students engage in the Forming, Storming, Norm-
ing, and Performing [15] of team formation with assistance
as necessary from the faculty facilitator prior to transition-
ing to the PBL/IQ hybrid for the remaining/last four cases.
Students reported liking that the hybrid “allowed adjustment
period and clarifying questions relating to the transition to
IQ [learning].”

Preparation

Students indicated a considerable reliance on board prepa-
ration materials (e.g., USMLE STEP 1 study resources) in
developing and preparing for the second day of 1Q learn-
ing sessions, with less utilization of textbooks and lecture
materials. One factor that may contribute to the lower usage
of lecture materials is that at NSU MD, PBL and IQ learn-
ing is integrated into the curriculum, but is often a source
of new material that is not covered in other sessions, such
as lectures. One unanticipated and welcome finding from
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this PBL/IQ hybrid initiative was a greater usage of current
literature by team leaders. When students are in control of
developing learning activities, they are not relying solely on
board-preparation materials, but deciding to give importance
to current advancements in the scientific and clinical fields
as they continue to develop their skills as lifelong learn-
ers. This also contributes to the goals of students engaging
in accreditation requirements of self-directed and lifelong
learning as outlined in Element 6.3 of the LCME Standards
[16] as they develop these invaluable skills they will use as
practicing clinicians.

Challenges

As anticipated, and as a catalyst for inception of this PBL/
1Q hybrid strategy, survey results showed that there was a
challenge shared by the leaders and non-leaders of prepara-
tion time for the IQ learning sessions. A benefit of students
partaking in IQ learning is that students learn and strive
to master material for all of the student-generated learning
objectives for each case in session 2, instead of one objec-
tive as in PBL, which helps distribute the student learning
over the weeks before their formal assessments. With this,
students need to adapt their previous learning strategies to
allow for sufficient time to prepare for IQ learning. Despite
the preparation time being a challenge, one student noted
that “The change of pace from PBL to a more individualized
1Q [learning]” when asked what they enjoyed the most about
the PBL/IQ hybrid. In the hybrid, each PBL/IQ case has a
PBL style of preparation and IQ learning style of prepara-
tion, which eases students into learning how to incorporate
more time learning toward case objectives without having all
of the learning for the case reliant on successfully adopting
a new schedule. Of respondents, 72.1% agreed or strongly
agreed that splitting the case between PBL and IQ formats
helped them train in the IQ learning process while still learn-
ing the necessary material.

Activities Creation by Leader

Of great import is that the IQ format relies on students
being able to, as leaders, independently develop a ses-
sion to engage their teammates in learning. Students are
not expected to understand curricular design when they
enter medical school, and very few have teaching back-
grounds, which creates significant pressure on a student
leader to develop a learning session. In the PBL/IQ hybrid
model, this is addressed by having two co-leaders work
together in developing and implementing their learning
session. This first reduces the amount of time it takes to
develop a session compared to an independent leader. It
also provides a team approach to identifying, creating,
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and implementing the best methods to engage the group
in their learning. Students appreciated the opportunity to
be a co-leader, stating “I liked being a co-leader. I agree
that it would have been too difficult for me to handle all
by myself on the first try.” Students also reported that
the experience they gained as co-leaders in the PBL/IQ
format was helpful in preparation for individually lead-
ing the group (89.5% of respondents agreed to strongly
agreed) and they were confident in their abilities to be
IQ learning leaders after they engaged in the PBL/IQ
hybrid (88.4% of respondents agreed to strongly agreed).
The goals of the PBL/IQ hybrid approach to prepare stu-
dents for IQ learning as leaders and team members were
successful.

Future Directions

Future directions for this hybrid system include addressing
the student’s self-identified challenge of knowing the depth
of content knowledge necessary as leaders and non-leaders,
with 13% and 16% of respondents identifying this as a big-
gest challenge in IQ learning, respectively. Informal feed-
back from course directors and faculty facilitators, as well
as student survey responses, support that creating learning
objectives with enough depth of content coverage is an area
in need of attention. Realizing content depth is not unique
to the PBL/IQ hybrid, but this format can be a component
in training of students in a more longitudinal fashion across
the curriculum to ensure that they are gaining the skills
necessary to become proficient in self-directed and lifelong
learning.

Conclusion

This PBL/IQ hybrid approach was successful in address-
ing the student-identified biggest challenges faced in the 1Q
format as 1Q learning leaders and non-leaders, including
preparedness, time management within the sessions and in
preparing for the sessions, and creating the learning experi-
ence for the second day of the cases. With students paired
as co-leaders, they were able to practice the role of leader
while sharing the responsibilities which reduced their effort.
Taken together, this hybrid delivery has resulted in a favora-
ble approach of engaging students in their transition to the
more intense self-directed, case-based learning method of
1Q learning. This approach could be adapted to other pro-
grams interested in using both PBL and IQ learning as case-
based learning methods.
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