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Abstract
Purpose  Interprofessional collaboration is essential in surgery, but health professions students have limited opportunities for 
interprofessional education (IPE) during training in authentic patient-care settings. This report describes the development and 
evaluation of a clinical interprofessional elective in otolaryngology for medical (MD) and nurse practitioner (NP) students.
Methods  MD and NP students were paired together on an inpatient otolaryngology consult service for one- or two-week 
rotations designed to promote interprofessional learning objectives. Students worked with different professions essential to 
the care of patients with voice, airway, and swallowing conditions, including surgeons, advanced practice providers, speech-
language pathologists, nurses, and respiratory therapists. Students completed written daily reflections about their experiences 
and pre- and post-rotation surveys to assess comfort with course learning objectives. Paired t-tests and Cohen’s d effect sizes 
were used to compare pre/post responses, and thematic analysis was used to analyze all narrative data.
Results  Fourteen students (8 MD, 6 NP) students completed the rotation. All participants reported significant improvements 
on all learning objectives (p < 0.05) with large effect sizes (Cohen’s d range: 1.2–2.9), including their understanding of the 
responsibilities of each interprofessional team member. Participants described three overarching themes that characterized 
their learning experiences and supported the learning objectives: appreciation for interprofessional patient care, benefits of 
learning with an interprofessional peer, and clinician role modeling of effective interprofessional communication.
Conclusions  IPE can be successfully integrated into a clinical surgical rotation and enhance students’ understanding of the 
benefits of and strategies for effective interprofessional collaboration. The elective can serve as a model for IPE rotations 
in other surgical subspecialties and be extended to include students across the continuum of health professions education.

Keywords  Interprofessional education · Workplace learning · Otolaryngology · Clinical education · Medical student 
education · Nursing student education

Introduction

Interprofessional collaboration and teamwork are essential 
to patient care in surgery. Although teamwork can take many 
forms, true interprofessional practice (IPP) is an intentional 
approach to patient care that occurs when two or more pro-
fessionals effectively collaborate with a full understanding of 
each member’s roles and responsibilities and the value every 
member contributes [1–3]. Across various surgical special-
ties, IPP has been shown to improve patient outcomes, such 
as reduced adverse events, length of stay, and readmissions 
[4–6].

In line with IPP, interprofessional education (IPE) helps 
health professions students develop fundamental skills and 
knowledge to work in these interprofessional teams. Accord-
ing to the World Health Organization, IPE “occurs when 
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students from two or more professions learn about, from, 
and with each other to enable effective collaboration and 
improve health outcomes” [2]. The goal of IPE as laid out 
by the Interprofessional Education Collaborative (IPEC) is 
to develop competency for interprofessional collaboration, 
which encompasses the topics of values and ethics, roles and 
responsibilities, interprofessional communication, and teams 
and teamwork [7]. IPE programs have been developed across 
various disciplines [8–10], and health professions students 
have reported positive impacts of IPE on their perceptions 
of interprofessional teamwork and shared problem-solving 
[11].

While many health professions have integrated IPE into 
training, initiatives in surgical specialties have been limited. 
The prior work that does exist has largely focused on case 
studies and simulation [12–15]. Though effective and safe, 
simulation is often unable to replicate the complex dynamics 
that occur when multiple members of the care team interact 
with patients and their caregivers in clinical practice. Alter-
natively, workplace-based IPE offers unique educational 
opportunities afforded by authentic patient care [16], but 
few formal curricula have been described in surgery, spe-
cifically in otolaryngology-head and neck surgery (OHNS). 
Therefore, we sought to address these gaps by designing 
an interprofessional clinical elective in otolaryngology for 
health professions students to further develop IPE compe-
tencies in a real-world environment. The purposes of this 
study are to (1) describe the development and evaluation of 
a clinical IPE elective in a surgical subspecialty for health 
professions students and (2) examine the impact of this elec-
tive on student knowledge and attitudes toward IPP.

Materials and methods

Curriculum development

At our institution, all health professions students participate 
in a longitudinal, blended IPE curriculum during their pre-
clinical years. During the clinical year, medical (MD) stu-
dents typically select two-week clinical electives for career 
exploration and clinical skill development; these electives 
were temporarily shortened to one week during Fall 2020 
due to the impacts from COVID-19. Nurse practitioner (NP) 
students participate in clinical electives integrated through-
out their classroom time, which can be scheduled on a case-
by-case basis.

Two interprofessional faculty members (one surgeon 
and one NP) in the Department of Otolaryngology-Head 
and Neck Surgery developed the elective based on Kern’s 
six-step approach for curriculum development in medical 
education [17]. The initial needs assessment revealed that, 
at the time of curriculum design, only three clinical IPE 

electives were offered at the institution, none of which 
were within a surgical specialty. To remedy this gap, the 
faculty chose the inpatient otolaryngology consult service 
as the clinical site, which already had an established inter-
professional patient care team. The overarching goal of the 
elective was to expose MD and NP students to the inter-
professional care of hospitalized surgical patients. The 
faculty collaborated with clinical stakeholders (surgeons, 
advanced practice providers (APPs), speech-language 
pathologists (SLPs), respiratory therapists (RTs), and 
nurses) to develop course learning objectives. Three of the 
learning objectives were specific to interprofessional core 
competencies [7], and two were specialty-specific with 
educational activities and evaluation methods selected to 
align with the learning objectives (Fig. 1). The activities 
were designed to allow MD and NP students not only to 
work together as peers but also to learn from interprofes-
sional team members. A sample weekly schedule is shown 
in Fig. 2.

To facilitate learning objectives 1 (interprofessional 
roles and responsibilities) and 2 (peer collaboration), NP 
and MD students viewed a short video introducing all the 
team members, and the pairs spent dedicated time with all 
members of the interprofessional team. With the surgical 
team (physicians and APP), students presented patients on 
morning rounds and evaluated new patient consults. With 
the rapid response team (critical care nurse and RT), stu-
dents responded to codes and rounded on patients with air-
way concerns. With SLPs, they observed both fluoroscopic 
and endoscopic swallowing exams for patients with dys-
phagia as well as bedside voice assessments for dyspho-
nia. To help consolidate their diverse experiences, students 
submitted daily written reflections (Table 1A) through 
Qualtrics (Qualtrics Inc., Provo, UT). To meet learning 
objective 3 (interprofessional communication), students 
participated in weekly “trach rounds,” an established 
practice where the entire interprofessional team meets to 
discuss and evaluate patients with surgical airways (e.g., 
tracheostomies or laryngectomies). MD and NP student 
pairs observed rounds and wrote reflections on their obser-
vations of interprofessional teamwork and communication 
(Table 1B). Finally, to meet learning objective 4 (head and 
neck exam skills), students viewed a pre-recorded video on 
head and neck anatomy and examination, and the faculty 
leads facilitated a weekly hour-long skills session, where 
students practiced head and neck exam and basic flexible 
nasolaryngoscopy skills.

Course grades were pass-fail, based on the completion 
of the activities. MD students registered for the rotation as 
part of their normal elective process, while NP students were 
recruited by their school administrators according to their 
interests. This study was approved by the University of Cali-
fornia, San Francisco Institutional Review Board as exempt.
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Participants

Of 16 available spots, 14 students (eight MD and six NP) 
completed the elective from September 2020 to May 2021. 
Eight students completed a one-week rotation from Septem-
ber to December 2020, and six students completed a two-
week rotation from January to May 2021. There were seven 
unique MD/NP student pairs.

Program evaluation

Focusing on the first two levels of the Kirkpatrick evalu-
ation framework [18], we assessed student reactions 
and learning through deidentified pre- and post-rotation 
surveys and written responses to the various reflections 
and open-ended survey questions (prompts in Table 1). 
On pre- and post-surveys, students rated their comfort 

Fig. 1   Alignment of rotation 
objectives, educational strate-
gies, and evaluation meth-
ods. APP advanced practice 
provider, H&N head and neck, 
MD medical doctor, RRT​ rapid 
response team, SLP speech-
language pathologist

Abbreviations: APP: advanced practice provider; H&N: head and neck; MD: medical doctor; 

RRT: rapid response team; SLP: speech-language pathologist. 
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Fig. 2   Sample weekly schedule. 
IP interprofessional, OHNS 
Otolaryngology-Head and Neck 
Surgery, OR operating room, 
RRT​ rapid response team (nurse 
and respiratory therapist), SLP 
speech-language pathologist

Monday Tuesday Wednesday Thursday Friday
Rounds with 

OHNS
Rounds with 

OHNS
Rounds with 

OHNS
Rounds with 

OHNS
Rounds with 

OHNS

Rotation
orientation

AM
 
 
 
 
 
 
 
 
 

Consults with 
OHNS

OR with 
OHNS

Rounds with 
RRT

Consults 
with SLP

IP trach 
rounds

Head and 
neck exam 

skills 
session

Consults with 
OHNS

PM
 
 
 
 
 
 
 

Consults with 
OHNS

OR with 
OHNS

Consults 
with OHNS

OR with 
OHNS

Rotation 
debrief

Abbreviations: IP: interprofessional; OHNS: Otolaryngology-Head and Neck Surgery; OR: 

operating room; RRT: rapid response team (nurse and respiratory therapist); SLP: speech-

language pathologist.
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with each rotation objective using a 5-point Likert scale 
(1 = extremely uncomfortable to 5 = extremely comfort-
able). Statistical analysis included paired t-tests and 
Cohen’s d measure of effect size to assess pre- and post-
rotation differences. Statistical significance was defined 
as a p-value < 0.05. Effect sizes of 0.2, 0.5, and 0.8 were 
considered small, medium, and large, respectively [19]. 
Only complete pre- and post-data were included.

We conducted thematic analysis to develop themes from 
the written responses to the open-ended survey questions 
[20]. Coding proceeded iteratively in stages. After review-
ing the narrative data, the first author generated initial 
codes using the learning objectives as a guide, forming a 
framework that was then applied to the entire dataset. Two 
researchers then reviewed the codes and developed themes 
together through constant comparison and discussion.

Results

MD and NP students exhibited significant improvements in 
self-reported comfort in all learning objectives with large 
effect sizes (Table 2). The greatest increases in interpro-
fessional learning objectives included students’ comfort 
describing the roles and responsibilities of APPs from a 
mean (± SD) of 2.4 (± 1.1) pre-rotation to 4.2 (± 0.6) post-
rotation (p < 0.001, Cohen’s d = 2.0) and SLPs from 3.0 
(± 1,2) pre-rotation to 4.7 (± 0.5) post-rotation (p < 0.001, 
Cohen’s d = 1.8). Students also expressed improvement in 
identifying effective communication strategies between 
interprofessional team members, from 3.8 (± 0.6) pre-rota-
tion to 4.5 (± 0.5) post-rotation (p = 0.002, Cohen’s d = 1.2). 
When comparing participants who participated in a one-
week rotation versus a two-week rotation, no statistically 
significant differences in either pre-rotation or post-rotation 

Table 1   Written reflection prompts from A) daily reflections, B) team communication reflections, and C) post-rotation survey

A. Daily reflection
 What did you learn about the roles and responsibilities of the professionals you observed or worked with today? Was there anything that sur-

prised you?
 What was one thing you learned from your interprofessional peer (i.e. your fellow medical/nurse practitioner student) today?
B. Team communication reflection
 Describe one new thing, either positive or negative, that you observed today about teamwork
 What types of communication practices did you observe today? What was effective/ineffective?
 Did you observe any conflicts or patient safety concerns? If so, what do you think was the source? How was this handled by the team?
C. Post-rotation survey
 What was it like to work with a student from another profession? What surprised you?
 How has this experience impacted or changed your understanding of the roles and responsibilities of the different professions?
 How do you envision you will use the knowledge you’ve gained on this rotation in the future?

Table 2   Pre- and post-rotation survey means and effect sizes for student self-reported comfort on rotation learning objectives

Students (N = 13) selected their comfort level on a 5-point Likert scale (1 = extremely uncomfortable, 2 = somewhat uncomfortable, 3 = neither 
comfortable nor uncomfortable, 4 = somewhat comfortable, 5 = extremely comfortable)
NP nurse practitioner, PA physician assistant
*Significant at the 0.05 level

Learning objective Pre-rotation 
Mean (SD)

Post-rotation 
Mean (SD)

Cohen’s d p-value

Describe the roles of the following interprofessional team members in managing inpatients 
with voice, airway, and swallowing conditions:

Physician/surgeon 3.3 (1.0) 4.5 (0.5) 1.5 0.003*
Advanced practice provider (PA, NP) 2.4 (1.1) 4.2 (0.6) 2.0  < 0.001*
Speech language pathologist 3.0 (1.2) 4.7 (0.5) 1.8 0.002*
Respiratory therapist 3.3 (0.9) 4.4 (0.7) 1.3 0.003*
Nurse 3.2 (1.4) 4.5 (0.5) 1.3 0.003*
Identify effective communication strategies between members of the interprofessional team 3.8 (0.6) 4.5 (0.5) 1.2 0.002*
Collaborate with a learner from another profession 3.5 (0.7) 4.5 (0.7) 1.5  < 0.001*
Conduct a complete head and neck exam 2.5 (0.9) 4.3 (0.8) 2.2  < 0.001*
Identify relevant anatomy on a nasolaryngoscopy exam 2.1 (0.6) 4.0 (0.7) 2.9  < 0.001*
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self-ratings on learning objectives were found between the 
two groups (p > 0.05).

From the narrative data in written reflections and post-
rotation surveys, we identified three overarching themes that 
characterized student learning experiences on the rotation: 
(1) value of an interprofessional approach to patient care in 
surgery, (2) benefits of working with a learner from another 
profession, and (3) role modeling of effective interprofes-
sional communication in the workplace. Theme descrip-
tions and representative quotes in are depicted in Table 3. 
In line with learning objective 1, theme 1 demonstrated that 
students developed a deeper insight into the role of each 
interprofessional team member, including how each mem-
ber contributed their unique knowledge and training to the 
team. Aligned with objective 2, theme 2 revealed that the NP 
and MD students learned not only more about each other’s 
training programs but also one another’s clinical knowledge 
and skillsets. Finally, reflecting learning objective 3, theme 
3 showed that students observed and recognized respectful 
communication between interprofessional colleagues and its 
importance in planning and coordinating a patient’s care. 
The post-rotation survey also requested student suggestions 
for improvement, which included making the experience 
longer and building additional flexibility to tailor sched-
ules to focus on areas of interest or participate in outpatient 
laryngology clinics. Participants from both one-week and 
two-week rotations both commented that a longer rotation 
could be beneficial.

Discussion

We successfully designed and implemented an interprofes-
sional clinical rotation for NP and MD students in a surgical 
subspecialty. The students developed a deeper understanding 
of the clinical expertise of various professions and how they 
complement one another. Similar to reports of other clinical 
interprofessional experiences [21, 22], our students found 
the elective a positive learning experience that helped them 
gain insight into how the different viewpoints of each inter-
professional team member shaped patient management and 
learn about their interprofessional peers’ skills and knowl-
edge. Students also reported increased comfort in their clini-
cal knowledge and skills alongside improvements in inter-
professional competencies, demonstrating that IPE can be 
seamlessly and effectively integrated into clinical education 
in surgery for health professions students.

IPE is an essential precursor to effective IPP. To suc-
cessfully work in teams to manage the complex medical 
and psychosocial needs of surgical patients, IPE must be 
incorporated into early foundational health professions 
education and continued throughout one’s career [23]. 
These opportunities can not only provide foundational 

knowledge, skills, and attitudes for students to incorpo-
rate into clinical practice but also break down the silos 
that separate the training of different health professions 
[24]. As such, a clinical IPE rotation that allows students 
to participate in authentic interprofessional teamwork and 
collaboration in the workplace can serve as an important 
introduction to IPP. Although studies show that the work-
place offers unique interprofessional learning opportuni-
ties [25, 26], this approach has been underutilized in sur-
gery. This curriculum helps fill this gap and can serve as 
a guide for others to develop similar IPE experiences in 
surgical disciplines.

In developing this program, we integrated educational 
practices grounded in several theoretical domains that can be 
transferred across surgical fields. First, our interprofessional 
team already had a close working relationship, creating a 
strong community of practice as a context for learning [26, 
27]. Second, although learners had a schedule, they were 
also given flexibility to select additional activities on which 
to focus. In line with self-determination theory, students 
could tailor their learning, which has been shown to enhance 
learning outcomes [28]. Third, the daily reflection exercises 
were founded on the principles of reflective practice, which 
has been shown to improve engagement in learning complex 
content [29–32]. We found that it was feasible to incorporate 
these elements into the rotation, which also supported the 
evaluation of our learners.

We did not find any meaningful differences in self-
reported learning outcomes between participants who com-
pleted a one-week versus a two-week rotation. While the 
study was not designed to compare the learning outcomes 
between different durations of an IPE rotation, our results 
suggest that either a one-week versus two-week rotation 
can be viable and effective, depending on the institution’s 
resources and students’ schedules. In addition, feedback 
from students in both one-week and two-week groups sug-
gests that a longer rotation would also be of interest when 
possible.

A unique challenge of implementing the interprofes-
sional rotation involved coordinating different MD and NP 
student schedules, as each school incorporated clinical rota-
tions differently into their overarching curriculum. There-
fore, for those interested in developing similar electives, 
we emphasize the importance of having interprofessional 
faculty leadership to facilitate integration of the elective 
into the school curricula and clinical workplace. Joint lead-
ership can also help model collaborative interprofessional 
principles and ensure that the perspectives of the two health 
professions learner groups are represented. Other challenges 
included the unanticipated schedule changes due to the pan-
demic and the unpredictability of the week-to-week clinical 
volume, which contributed to an already variable learning 
environment. However, we did not find strong differences 
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in outcomes between the students who participated in one-
week vs two-week rotations.

Limitations of this study include its small sample size as 
well as its short-term implementation and follow-up. Still, 
our study demonstrates that even a short clinical IPE rotation 
is feasible and effective, illustrating the potential of such a 
program in health professions education in a surgical sub-
specialty. We acknowledge that IPE is a lifelong process; 
therefore, students cannot be expected to have mastered the 
principles of IPP during this time. This rotation, however, 
most importantly succeeded in helping students recognize 
the value of IPP and think intentionally about how each pro-
fession can contribute to patient care, providing an essential 
foundation for future IPP. Surgical educators can continue 
to build on the framework of this curriculum and expand 
the design to include learners from other health professions, 
such as pharmacy, physical and occupational therapy, res-
piratory therapy, speech-language pathology, and audiology.

Conclusion

Interprofessional collaboration is essential to caring for 
surgical patients. To better prepare future healthcare pro-
viders for interprofessional practice, IPE can be effectively 
incorporated into the clinical curricula of health professions 
students, enhancing not only students’ clinical skills but also 
their knowledge and perceptions of other health professions. 
The IPE curriculum described in this paper can serve as a 
model for other surgical educators to develop workplace-
based IPE to further prepare our students for interprofes-
sional collaboration and practice.
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