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Examining the impact of pairing medical students together on clinical teams
Abstract
Purpose: Medical students are often paired together on clinical teams during their
clerkships, but this practice has not been previously investigated. The primary objectives of this
study were (1) to retrospectively assess whether pairing students on medical teams during their
sub-internship affected their grade, (2) to survey medical students’ attitudes and preferences
towards pairing, and (3) to understand which factors of the learning environment may alter
student attitudes and perceptions towards the practice of pairing.
Methods: We analyzed 186 student pairings within the medicine sub-internship at 3
hospital sites of Harvard Medical School from 2013-2017. Employing contingency table
analysis, we examined categorical grading data comparing expected and observed grading
distributions, controlling for performance from the third year internal medicine clerkship. In
addition, we developed and administered a survey assessing student attitudes and perceptions on
pairing to the 2018 graduating class of Harvard Medical School (HMS). We conducted 17 semistructured interviews of HMS students. Three investigators analyzed the transcripts using a
structured qualitative framework approach, which was informed by literature on sociocultural
theory and the clinical learning environment.
Results: Among 186 student-pairs, there was no deviation between the expected and
observed distribution of student grades, even when controlling for prior internal medicine
clerkship performance (p=0.28), suggesting that pairing had no effect on the sub-internship
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grade. Ninety-nine students responded to the survey (59% response rate). Ninety percent and
87% of respondents felt that being paired affected their evaluations by resident and attending
physicians, respectively. Through our interviews, we identified five domains of factors that can
alter a student’s experience with their partner on clerkships: intra-student factors, partner factors,
clinical team factors, student-team dynamics, and student-partner dynamics.
Conclusion: This analysis suggests that pairing medical students together on clerkships
may not affect student grades, despite the majority of surveyed students believing that being
paired affects their evaluations. Multiple factors can influence the students’ attitudes towards
pairing. Awareness of student perceptions regarding pairing can inform clerkship structure and
be utilized to address student concerns. Interventions aimed at improving the pairing dynamic
between students may hold promise for enhanced peer teaching and support during clinical
clerkships.
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Figures
Figure 1: Does being paired have an effect on your evaluations by resident and attending
physicians?

Figure 1: Bar graph visual of the percentage of students (n=99) who felt that being paired affected their evaluations
by resident and attending physicians.

Figure 2: How competitive and collaborative was the relationship you had with the other student
when paired on a clerkship?

Figure 2: Bar graph visual of the percentage of students (n=99) who commented on the degree of collaboration and
competition overall for most of the partners they were paired with throughout their clerkships.
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Figure 3: Describe the effect of being paired on the following aspects of your clerkship
experience.

Figure 3: Bar graph visual of the percentage of students (n=99) who commented on the degree of possible effects of
being paired on certain aspects of their clerkship experience.
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Figure 4: Including yourself, how many medical students should be placed on a medical team to
help optimize your learning?

Figure 4: Visual depiction of the percentage of students (n=99) who commented on their preference for the number
of students placed on a clerkship to optimize their learning.

Figure 5: How did pairing affect your learning for the following primary clerkships?

Figure 5: Bar graph visual of the percentage of students (n=99) who commented on the degree of pairing affecting
their learning for principle clerkships, separated by surgical (top) and non-surgical (bottom) specialties, with no
significant different noted in response of surgical and non-surgical clerkships (P = 0.204).
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Figure 6: Proposed sociocultural framework for the domains that impact students’ attitudes and
preferences towards pairing.

Figure 6: Visual depiction for the proposed sociocultural framework aimed at understanding the factors that impact
student attitudes and preferences towards pairing. Factors intrinsic to the student, partner, and clinical team are
present, in addition to factors within the student-student and student-team dynamic, all culminating with specific
outcomes from the pairing experience for the student.

viii

Tables

Table 1: Contingency table of paired student grades for the medicine sub-internship

Student 1

Low grade
High grade
Total

Student 2
High grade
36
78
114

Low grade
30
42
72

Total
66
120
186

Kappa=0.10

Table 2: Contingency table comparing the expected distribution of paired grades to observed
data, when stratified by third year internal medicine performance

Sub-internship grade pairs
P value
HighHighLowLowTotal
High
Low
High
Low
High-High 17
28
5
4
2
(18.3)
(4.3)
(4.3)
(1.0)
Internal High-Low 19
45
19
1
6
medicine
(18.4)
(18.0)
(4.3)
(4.3)
grade
Low-High 20
51
3
22
6.0
pairs
(20.8)
(4.9)
(20.4)
(4.8)
Low-Low 22
62
9
15
16
(15.8)
(15.5)
(15.5)
(15.2)
Total
78
36
42
30
186
0.28**
* Expected numbers were calculated based on Pr(High sub-internship grade | High internal
medicine grade) = 0.81 and Pr(High sub-internship grade | Low internal medicine grade) = 0.50
Observed no.
(Expected no.)*

** Chi-square test with 9 degree-of-freedom
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Introduction
The core clerkship year of medical school, consisting of required clinical rotations in a
subset of specialties, is widely regarded as the most educational and transformative year in
American undergraduate medical education.1 Outside of the standardized elements of a formal
curriculum, clerkship education is situated within the learning environment, taking place within
the relationships between students, patients, and physicians, supported by informal elements of a
learned curriculum.2 At some medical schools, medical students are often paired together during
their clerkships, where two or more students will work with the same medical team and be
evaluated by the same group of resident and attending physicians. Despite extensive research on
the preceptor-student relationship,3,4 there is limited data describing the effect of pairing on
students’ experience in clinical clerkships.
Pairing students on the same clinical team can have potential benefits, as peer
relationships support the moral development of medical students,5 peer-led teaching improves
knowledge acquisition in both clinical and pre-clinical settings,6 and peer observation from
students improves clinical skills.7 Furthermore, group-based learning modalities, such as teambased learning and case-based collaborative learning, utilized for pre-clinical curricula, have
demonstrated that grouping medical students of different performance levels can often benefit
low-performing students without hindering high-performing students.8,9 However, pairing can
also serve as an element of increased stress and anxiety for students,10 particularly as it relates to
clerkship evaluation. Medical student evaluations are subject to a wide degree of heterogeneity,11
and pairing may allow for further cognitive bias and implicit comparison between students if
evaluated by the same medical team.12 To our knowledge, the effect of student pairing on
evaluations and student perceptions on the impact of this practice have not been previously

investigated.
Our research aims were (i) to examine whether pairing students on a medical team had a
measurable effect on their clerkship grade, (ii) to survey student attitudes and preferences
towards pairing, including how pairing may affect their grade, and (iii) to understand which
factors of the learning environment may alter student attitudes and perceptions towards the
practice of pairing. In alignment with the available literature for preclinical teaching modalities,13
we hypothesized that a given student would perform better than expected from probability alone
when paired with a high-performing student. We also suspected that majority of students would
perceive pairing as affecting their evaluations.
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Methods
In order to address our research aims, we employed several methodologies, utilizing both
quantitative and qualitative methods. We determined if pairing students impacted their clinical
grades through a retrospective analysis of medicine sub-internship grades, employing
contingency table analysis comparing the expected and observed distribution of student-grade
pairs. In order to assess student attitudes and preferences toward pairing, we developed a
questionnaire that was distributed to the graduating class of Harvard Medical School (HMS),
Utilizing a sequential explanatory methodology, we conducted 17 semi-structured interviews to
further explore our survey data. We analyzed the transcripts of the interviews using a structured
qualitative framework approach, guided by sociocultural theory. The study protocol was
approved by the institutional review board of HMS.

I. The setting: student pairing at HMS
The practice of pairing can have variable meaning between different medical schools. At HMS,
“pairing” is defined as students working with the same medical team of resident and attending
physicians, in addition to participating in didactics together. Paired students would separately
assume responsibility for their own patients, with the exception of one site (MGH), where
medical teams use a team-based care model, and responsibility for patient care is shared among
all members of the team. The same group of resident and attending physicians evaluates both
students in a given pair. A student’s paired partner may or may not change during a given
clerkship.
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II. Analysis of the effect of pairing on clerkship grade
We performed a retrospective study examining students’ grades for the medicine subinternship at HMS from 2013-2017. The medicine sub-internship at HMS is a four-week clinical
experience where students in their final year of medical school are assigned to a general medical
ward and function in a capacity similar to that of a first-year intern. At all 3 sites, medical
students are paired with one or two other students. This pairing generally replaces a single intern.
We chose to exclusively study the medicine sub-internship because student pairings do not
change during the month. Students in a pair are evaluated by the same team of resident and
attending physicians, and are assigned a final grade based solely on their clinical evaluations,
without other clinical or knowledge-based assessments (in contrast to other core clerkships at
HMS). Our analysis utilized student grades, as they represented the summation of all evaluations,
and were thus a proxy for student clinical performance. Students are randomly assigned the same
partner student for the duration of the medicine sub-internship, making the effect of student
pairing suitable for investigation. By contrast, students rotating on other core clerkships at HMS
are inconsistently paired and rotate on multiple teams, making the effect of pairing difficult to
study.
We analyzed retrospective data of fourth-year medical student pairings for the medicine
sub-internship from 2013-2017 at 3 HMS sub-internship sites: Beth Israel Deaconess Medical
Center (BIDMC), Brigham and Women’s Hospital (BWH), and Massachusetts General Hospital
(MGH). Our null hypothesis was that student pairing, regardless of their prior internal medicine
clerkship performance, has no effect on their medicine sub-internship grades. Therefore, we
excluded pairs containing visiting students from medical schools outside of HMS, as well as
MD-PhD students who completed their internal medicine clerkship prior to entering their PhD
4

(n=46 pairs). Among the 46 instances of three medical students paired together on the same
medical team, we only included the student with the highest sub-internship grade and student
with the lowest grade among the triad for our analysis.
Statistical analysis
During the period of the study HMS awarded the following final grades to clerkship
students during third and fourth year: Honors with Distinction (HD), Honors (H), Pass (P), and
Fail (F). The grading schema was changed for the graduating class of 2019. Because less than
5% of students receive a grade of either P or F, we dichotomized student grades into “High” and
“Low” categories, with High defined as a grade of HD, and Low defined as a grade of either H,
P, or F. To test our hypothesis, we compared the observed distribution of High-High, High-Low,
and Low-Low student pairs to the expected distribution based on chance alone.
To further address our research objective of determining how high or low-performing
students affect each others’ performance when paired together, we conducted a secondary
analysis of sub-internship grades that accounted for student performance from their third year
internal medicine clerkship. Compared to other core clerkships at HMS, the internal medicine
clerkship is most similar in experience and content to the medicine sub-internship, and thus
serves as an appropriate method of defining students as either “high” or “low” performers
entering into their sub-internship. We defined “high-performing” students as those who received
a grade of HD on their internal medicine clerkship, and “low-performing” students as those who
received a grade of H, P, or F.
We used the kappa statistic to summarize the relationship of sub-internship grades
between the two students within a given pair. We confirmed the random sorting prior to sub5

internship using McNemar’s test to compare the third-year internal medicine clerkship grade
within each pair. We then calculated the expected number of High-High, High-Low, and LowLow sub-internship grading pairs conditional on their internal medicine clerkship grade, and
compared these expected values of pairings with our observed data using a chi-square test of
independence.

We used SAS version 9.4 (Carey, NC) for all analyses, with statistical

significance defined as a two-sided P < 0.05.

III. Survey of student attitudes and perceptions of pairing
We developed a questionnaire in order to assess students’ attitudes and perceptions of
how pairing affects their clerkship experience. The instrument was initially developed from a
preliminary thematic analysis of semi-structured interviews with students on the practice of
pairing (see Methods IV). Utilizing a both unipolar and bipolar Likert scales, we developed a 12item instrument that assessed various components of student attitudes and learning on clerkships
with respect to being paired. The survey was revised based on expert input and cognitive testing
with four students.
Sample population and analysis
The anonymous questionnaire (Appendix I) was distributed to the HMS graduating class
of 2018 via Qualtrics (Provo, UT). Due to the potential of differing grading schema, which was
introduced for the graduating class of 2019, influencing student perceptions about the effect of
pairing on their evaluations, we excluded subsequent classes from the study. Descriptive
statistics were utilized for analysis using Microsoft Excel 2007 (Microsoft Corp., Redmond,
Washington). In order to compare the effect of learning from different rotations, we employed an
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analysis of variance (ANOVA) test, utilizing the means of each categorical variable for learning
comparing surgical and non-surgical rotations. “Surgical rotations” were defined as the general
surgical clerkship and obstetrics and gynecology clerkship. “Non-surgical rotations” were
defined as the remaining principle clerkships (internal medicine, pediatrics, neurology,
psychiatry, radiology, and medicine sub-internship). Statistical significance was defined as
P<0.05.

IV. Qualitative interviewing of students regarding pairing
We employed a qualitative interview approach to collect data on student attitudes and
preferences towards pairing, as little is known regarding students’ experiences in the setting of
being paired. Individual interviews were conducted to allow participants to share their
experiences in a safe environment. Participants were recruited via emails sent to the 2018
graduating class of HMS. Similar to our survey (See Methods III), we chose to exclusively
interview the 2018 graduating class, as subsequent classes received a different grading schema of
Satisfactory/Unsatisfactory during their clerkships, which we felt was a critical variable in
impacting student attitudes towards the practice of pairing. Volunteer participants received a gift
card of nominal value for participating in the study. We chose to examine our data from a
sociocultural perspective because it not only accounts for the student-student dyad, but also the
effect of the clerkship environment as a whole on both parties and their interaction.

Data collection
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Semi-structured interviews were conducted by one investigator (KS), who was a classmate to the
interviewees (see Reflexivity). Interviews were conducted with the use of a semi-structured
interview guide that was developed through literature review, with subsequent revision from
expert review by 4 individuals (Appendix II). Interviews were guided by open-ended questions
designed to elicit elaboration of experiences and attitudes of student learning within the context
of being paired. Interviews were audio-recorded and transcribed verbatim. Transcripts were deidentified prior to analysis.

Data analysis
We employed a structured qualitative framework approach to analyze the interview data. This
method utilizes both inductive and educative approaches to analysis, allowing us to develop
central themes directly from the data, while still applying the literature of the learning
environment and sociocultural theories. According to sociocultural learning theory, learning
occurs through participation in a social context, where learning is both formal and informal.13
Social contexts shape and are shaped by available linguistic and material “tools,” with tools
being broadly defined to include practices, processes, language, and physical objects.
Sociocultural learning may serve as a more complete framework for exploring how students
learn during clerkships, as it incorporates the complexity and instability of the clerkship learning
context.14
Three investigators representing different training levels and professions (one medical
student, one attending physician clinician-educator, and one medical education specialist)
reviewed the audio recordings and transcripts. Each investigator independently reviewed the
8

transcripts line by line and divided the text into excerpts. Excerpts were thematically coded
independently by all 3 investigators, with multiple discussions to refine and clarify codes across
transcripts. Differences were resolved through group consensus. The sociocultural learning
theory framework provided an initial structure by directing our focus to individual factors and
learning environment factors, including the interactions between the individual and components
of the learning environment. Through iterative coding and discussions, we developed the
analytical framework inductively from the charting of related themes across transcripts and
revision of the conceptual framework through group consensus. We utilized Dedoose Version
4.5 (SocioCultural Research Consultants, LLC, Los Angeles, CA, USA) to perform coding and
qualitative data analyses.

Reflexivity
We acknowledge that the data in this study are co-constructed by the interactions between the
researchers and the participants, as are the interpretations and significance attributed these data.
The researcher who conducted the interviews (KS) was a former classmate of most of the
interviewees, but was not directly paired with any of the participants on a clinical clerkship. A
peer interviewer was intentionally selected as to give the participants an increased sense of
comfort and relatability, with the potential to offer more depth of data. In order to minimize bias
during the analysis of the data, researchers from different backgrounds were selected: KS is a
medical student, EM is an attending physician clinician-educator, and MA is a medical education
specialist who does not interact with students in a clinical setting.
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Results
I. Analysis of student grades
We analyzed sub-internship grades from 372 students comprising 186 sub-intern pairs.
To evaluate the correlation between students’ sub-internship grade within their respective pairs,
we found that seventy-eight pairs (42%) had discordant grades, and the agreement between the
two students’ grades within the same pair was low (kappa=0.10, 95%CI [-0.04, 0.25]) (Table 1),
suggesting that students’ grades during the sub-internship are not affected by their partners’
grades.
To investigate whether the effect of pairing students was dependent on prior
performance, we utilized third-year internal medicine clerkship grades as a proxy for prior
performance. We first examined the sorting of “high” and “low” performing students being
paired together on the sub-internship, and found no significant relationship within the
pairs (McNemar’s test, P=.54), indicating that two students were randomly paired together on
the sub-internship with respect to their internal medicine clerkship performance. We then
compared the expected and observed distribution of sub-internship grade pairs stratified by
students’ performance on their internal medicine clerkship. We found no significant deviation
from our observed pairings to expected values based on probability (χ2 =10.9, df=9, p=0.28,
Table 2), suggesting that pairing had no effect on grading, regardless of prior student
performance.
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II. Distributed questionnaire
In order to assess students’ attitudes and perceptions regarding the effect of pairing, we
surveyed the graduating class of Harvard Medical School. Ninety nine out of 168 students
responded (58.9%). Of those who responded, 10.1% felt that being paired did not affect their
evaluations by residents, while 40.4%, 37.4%, and 12.1% felt that being paired affected their
evaluations slightly, moderately, and strongly by resident physicians, respectively. Similarly,
13.1% of students felt that being paired did not affect their evaluations by attending physicians,
while 34.3%, 35.4%, and 17.1% felt that being paired affected their evaluations slightly,
moderately, and strongly by attending physicians, respectively (Figure 1). When asked to
describe the nature of this effect on their evaluations, if applicable, 10.1% of students felt that
being paired had a mostly positive effect on their evaluations, while 8.8% felt that the effect was
mostly negative. 77.8% of students felt that this effect varied, dependent on whom the student
was paired with.
In addition to the effect of pairing on their evaluations, students were surveyed on the
impact of pairing on the learning environment. Students described their relationship with their
partner as collaborative (25%, 49%, 23% slightly, moderately, and strongly, respectively)
compared to not collaborative at all (2%), while also describing their relationship as competitive
(48%, 32%, 8% slightly, moderately, and strongly, respectively) compared to not competitive at
all (11%). (Figure 2)
36%, 15%, and 1% of students felt that being paired had decreased their clinical exposure
(i.e. number of admissions and cases seen) slightly, moderately, and strongly, respectively,
compared to no change (28%), or increased slightly, moderately, or strongly (9%, 9%, 2%,
11

respectively). In contrast, 33%, 13%, and 3% of students felt that being paired had increased the
amount of teaching they received slightly, moderately, and strongly, respectively, compared to
no change (31%), or increased slightly, moderately, or strongly (14%, 5%, 1%, respectively).
29%, 20%, and 17% of students felt that being paired had increased their level of ease in a new
environment slightly, moderately, and strongly, respectively, compared to no change (11%), or
increased slightly, moderately, or strongly (16%, 5%, 2%, respectively). Overall, students felt
that being paired improved their overall experience (23%, 19%, and 13% slightly, moderately,
and strongly, respectively) compared to no change (15%) or decreased (24%, 4%, and 2%
slightly, moderately, and strongly, respectively), and had increased their overall learning (25%,
15%, and 9% slightly, moderately, and strongly, respectively) compared to no change (32%) or
decreased (15%, 3%, and 1% slightly, moderately, and strongly, respectively, Figure 3). Despite
this, students were largely divided on their preferences to be paired for future clerkships, with
45% favoring pairing compared to 55% favoring being alone. (Figure 4).
When comparing the effect of being paired on their overall teaching for their primary
clerkships, students reported varying degrees of increased or decreased learning as a result of
being paired. No statistically significant difference was noted between surgical and non-surgical
specialties with respect to the change in learning while being paired (P = 0.204, Figure 5).

III. Structured qualitative framework
We completed 17 semi-structured interviews with the HMS graduating class of 2018.
Interviews were 34-48 minutes in duration. Students represented eight specialties (internal
medicine, pediatrics, medicine-pediatrics, obstetrics and gynecology, radiation oncology,
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dermatology, vascular surgery, plastic surgery) for their future residency field. Through a
sociocultural lens, we organized our larger domains centered around the student, and determined
which relevant relationships and entities were critical for shaping the student’s perceptions
towards pairing. We identified and sorted factors that affect students’ attitudes and preferences
towards a pairing interaction into five major domains: team-specific factors, partner-specific
factors, student-specific factors, student-student factors, and student-team factors, all culminating
in the outcomes of learning and a desired evaluation. (Figure 6)

Team-specific factors
Students identified factors impacting their pairing relationship that were intrinsic to their clinical
teams. Major categories within this domain included adequate resources and individualized
learning. Students noted that teams with adequate resources that allowed them to ask sufficient
questions and spend significant time with the student positively impacted their pairing
experience, while teams with increased workloads resulted in more negative pairing experiences.
One student noted:

I think it minimizes direct comparisons, and I think, especially, when teams are busy and
not focused on caring about their medical students or medical student education, it can
be—it’s already hard to get someone’s attention, and if you’re both trying to get their
attention, I think it can be hard.
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In addition to team workload, students noted that their attitudes towards pairing were altered by
the team’s ability to provide individualized learning within the pair. Students felt that a team’s
ability to define their role and provide individualized learning was essential towards a positive
clerkship experience, and served as potential barriers towards their relationship with their
partner. Students noted:

When I was the only student on my medicine rotation, I felt like every presentation I did
got very thorough feedback. The attending was really able to focus on my education.
Whereas, if there were another student there, then he would have to split his time
between us.

On a pediatrics rotation where it went poorly just because there was no clear delineation
of our roles. It was really easy for each of us to step on the other’s toes ‘cause it wasn’t
clear when a new patient came in who picked them up, what our role was. Because I’ll
say in particular nobody really outlined what the role of the student was, there were
times where I would try to present the patient on rounds and that was all I would do
during the day. The intern would write the note, put in the orders, do everything else
whereas the other student I was paired with was doing all these things for their patients. I
never had any idea that they were doing that and there was just a complete mismatch of
expectations and thus a mismatch of performance, but there was no real opportunity for
me to realize that something was afoot, that I wasn’t living up to the appropriate
expectation. It was never laid out to both of us.
14

Partner specific factors
Students identified factors impacting their pairing relationship that were intrinsic to their
partners. Major categories within this domain included their partner’s overall competency and
their personal qualities. Students note that if their partner’s clinical competency was too different
from their own (either above or below), it affected their relationship with the student and their
overall learning. One student noted:

Being aligned with that other medical student in terms of your goals for the rotation I
think was critical. Alignment in terms of goals was one thing. Alignment in terms of skill
level, I don’t think that you’d have to be just as good as the other student in everything.
That person could be better at physical exam. You could be better at taking history. They
could be better at writing a note, but I think on the whole your skill levels have to be
congruent somewhere within that same stratosphere because that’s the only way you can
push each other is if the incremental gain you make is also within the realm for them to
make. Then you can climb the ladder together.

In addition to competency, students identified personal qualities of their partner that altered their
experiences with being paired. These qualities included their partner being vocal, flexible, and
having a positive outlook. Students noted:
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Just a person that I like to hang out with outside of the hospital, to get a drink with
outside of the hospital I think. I think those things would be an ideal candidate for me to
work with. …Oh, and someone who actually likes me in the hospital, I think. Likes being
on the rotation, likes doing the work, I think, also is important to me because that makes
for an overall positive experience. I think we’ve all been in that situation where in
ourselves we complain about being on the rotation, about the hours and all, but it’s
always one to have a positive someone else there who’s excited about being there that
keeps you going a little bit more.

I’ll have some of my friends be like, “I’m paired with this student who I don’t like
working with,” for whatever reasons. Maybe the student is perceived as a gunner, such
as they’re trying to answer every pimp question. That’s an added pressure. Essentially,
that the student is a show-off. I’ll have friends say that they don’t like working with those
students. On the other hand, if other people are perceived as being very friendly, easy
going, then I’ll have friends say that they like being paired with the student. It’s very
subjective, I wanna say. It’s always hard to say who is a show-off versus who is more
friendly and relaxed. That’s a very subjective call that is also depending on whatever the
co-student is that’s paired with that student.

Student-specific factors
Students identified factors impacting their pairing relationship that were intrinsic to themselves.
The major category within this domain included their student’s internal motivation. Students
16

note that their own competency and internal motivation, including their desire to learn from their
partner and the students’ specialty of interest, played a role in the relationship with their partner.
Students vocalized:

[Pairing] can encourage you to do your best. It can show you someone else’s—the tools
they use to learn, what books they’re using, how they approach things, so it can be
helpful in that sense. I also think a large part of it has to do with student nature.

When you’re not that great at what you’re doing, pressure makes you suck even more.
It’s nice to be the only one there. Whereas, at the end of your training, when you’re pretty
good at what you do, pressure makes you perform better. Perhaps it helps your
performance a little bit more.

Student-student dynamics
Students identified factors impacting their pairing relationship that were dependent on their
dynamic with the other student. Major categories within this domain included the pair’s
communication, both verbal and nonverbal, collaboration, and competition. Students noted that
communication, such as the establishing of goals and the understanding of unwritten norms,
guided the relational dynamic with their partner. One student vocalized:

17

I guess we didn’t set that expectation very clearly. He would just come in and start
cozying up to the attending, and I was like, “Dude, this is my case.” Then whenever the
attending would ask a pimping question, he would just go quiet, and I’d have to be like,
“Uh, I don’t know, I think it’s this artery,” and it’d be wrong.

Students also described scenarios of competition, including deliberate sabotage, and
collaboration with the other student, with both affecting their relationship with their partner:

There was this person, in our class, was with another med student, who would, literally,
on medicine, never let her examine any of the patients, would, literally, push her out of
the way and couldn’t wait to talk over her, and wouldn’t let her sit down.

With one of them, I actually became really good friends because we would—you bond
with people when you’re staying up late at night in the hospital. We became friends and
we would—this is really nerdy. We would study on the weekends. The one weekend we
had free, we studied together.

Student-team dynamics
Students identified factors impacting their pairing relationship that were dependent on their
dynamic with the clinical team. Major categories within this domain included the potential
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impact of the clinical team’s evaluation, as well as the perception of social judgment from the
team as a result of being paired. Students described the overarching presence of evaluations as
altering how they worked with their partner. A student vocalized:

If you get a pimp question wrong and someone else gets—your co-student gets it right,
then I do think the rest of the members of your team will—that affects your perceptive to
the rest of the members of your team. … I think there’s a subconscious in that over
multiple days, if you’re the student that always gets the pimp question wrong, and
someone else gets it right, over time, that may play out in the evaluations. Whereas, if
you’re the only student on the team, and always just got the pimp questions wrong, your
evaluation may not be as low as it were if someone else of your equal level of training
were getting those questions right.

Outside of evaluations, students noted the impact of social judgement from the team in terms of
comparison with the other student:

I just feel like it’s human nature. If you have two similar things next to each other, you’re
automatically gonna compare them.

I think it’s just the social perspective. I didn’t want to be viewed as the lower medical
student on the team. That was pretty much it. It was mostly you’re part of a team. Now
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that I think about it, it was less on the evaluation of, ‘Oh, I’m going to get a [Pass] now,
instead of an [Honors]’ It was more because I’m a part of the team and these are
people—the residents and attending are people that I like. I don’t want their perspective
of me to be that I’m the less-intelligent medical student.

Outcomes
The established model of domains that affect students’ attitudes and preferences towards pairing
ultimately converged towards outcomes of the pairing experience. Expected outcomes included
evaluations and student teaching and learning as a result of being paired. Students noted:

He was really intelligent as well, and well spoken. I learned a lot from his presentations.
I learned a lot from the style of presentations he gave. I learned a lot from how he
interacted with patients.

In addition, there were unexpected outcomes of the pairing relationship. These included changes
in the students’ sense of comfort (both improved and worsened), shared experiences with peers,
and creation of safe spaces. Students vocalized:

We had to do a 28-hour call during our sub-I. I would not have gotten through that call,
with such a happy attitude, if I was not paired with my co-sub-I. I think we had a lot of
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fun during the call. We made a lot of jokes. We helped a lot with our different admissions.
Those are an overall positive experience. If I didn’t have a co-medical student, there
would be no one I could do that with. It would just be myself, in the call room, typing
away patient notes and it would be an overall pretty terrible time.

I spent two weeks on neurology consults. I worked with another medical student, and we
worked really well together. So we learned from each other, but also we just had fun
conversations that really helped us get through those two weeks.
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Discussion and Conclusions
We examined the effect of student pairing on their performance during the medicine subinternship and student perceptions regarding this practice. We demonstrate a significant gap
between the observed effect and medical student perception. Our analysis suggests that there is
no observable relationship on a given student’s clinical performance with their partner’s
performance during the sub-internship. However, the vast majority of students perceive that the
student they are paired with has an effect on their clerkship evaluation. Although the majority of
students felt that being paired improved their overall learning and enjoyment of the clerkship,
students remained largely divided on their preferences towards pairing. Our analysis further
reveals specific domains within the sociocultural context of the learning environment that may
explain these attitudes and preferences. Despite student pairing being common on clinical
clerkships, this is the first study to our knowledge assessing the impact of this practice.
Our data describe a significant discordance between student perceptions and an
objectively observable impact. The educational environment of clerkships encompasses the
physical, social, and psychological contexts in which students learn, including interactions with
faculty and peers, along with informal and hidden curricula.14 Although our results indicate that
pairing does not have an immediate impact on performance, students’ perceptions towards their
evaluations suggest that the practice of pairing may potentially impact the learning environment
for a significant subset of students. School-related stressors, including academic pressure and
grading, have been shown to negatively impact the learning environment and students’ well
being.15 Educators must continue to work towards optimizing the educational setting of
clerkships, as the learning environment influences students’ professional development and
identity.2 Unsupportive learning environments, including non-collaborative and competitive
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settings, have been independently associated with student burnout and distress,16 and can
potentially alter critical components of student motivation, including their sense of safety,
belonging, and self-esteem.17 Increased concern over evaluations and grading have also been
associated with student burnout,18 and may potentially impair student learning by increasing
extraneous cognitive load.19 Therefore, efforts to address the perceptions of pairing may have a
positive impact on the clerkship learning environment.
Our findings differ from prior investigation of classroom-based group learning during
medical school, where grouping students of different performance levels can often benefit lowperforming students without hindering high-performing students.8,9 One possible explanation is
that there may be limited peer interaction and peer-assisted learning within the clinical
environment, when compared to formalized, classroom-based group learning. Because peerassisted learning can benefit students on clinical clerkships,6 consideration can be given to
interventions that optimize peer teaching in clerkships where students are paired and limit
competition amongst students as it relates to patient exposure and evaluations.
Our results also inform the issue of evaluator cognitive bias. Substantial variability exists
among clinical evaluators with respect to the reliability, accuracy, and validity of assessments
made when directly observing trainees.20-22 Moreover, the halo effect and multiple other biases
have been described affecting how a given individual may be evaluated.23, 24 If two students in a
given pair are of different performance levels, students may be reluctant to be evaluated by the
same medical team due to fear of comparison.10 Our analysis puts into question the role of the
halo effect and other comparator biases on evaluations of paired students. Nonetheless, our study
does not rule out such bias, and therefore we suggest that evaluators who have had limited
experience with medical students, including resident housestaff and novice clinician educators,
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receive training to be made better aware of their own implicit cognitive biases, including contrast
and grouping biases.
Separate from clinical grades, our data reveal that majority of students reported an overall
increase it total learning and enjoyment with the clerkship, despite students being roughly
equally divided on their preferences towards being paired. We believe that our proposed
framework of student and team domains altering student attitudes towards pairing can be utilized
to generate possible interventions aimed at maximizing the benefit of the student pair
relationship. For example, within the domain of factors intrinsic to the clinical team, clerkship
directors must be aware of assigning student pairs to teams that have adequate resources and
number of cases, with instructions directed towards providing individualized learning to both
students. The student-student dynamic can be improved and maximized upon by designating
protected time at the beginning of the clerkship for the student pair to establish clear goals and
norms, along with setting boundaries and establishing clear ways to communicate with their
partner during their clinical experience together. The student-team dynamic can be further
improved by reducing “pimping” and other assessments in front of the students’ partner, so as to
minimize the perception of comparison that the student may experience.

Limitations
We acknowledge several limitations to our study. First, this study represents the findings
of a single medical school and was retrospective in nature, with no true control group of students
who were unpaired. In addition, the findings of this study are dependent on the interplay between
two students on a medical sub-internship, and thus may not be fully generalizable to other
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clerkships or medical schools, where the interactions of paired students may differ. The survey
evaluating student perception of pairing referred to general perception of clerkship experiences
and was not limited to the sub-internship, leaving open the possibility that perceptions of pairing
differ between the medicine sub-internship and other clerkships. The survey results are also
subject to recall and selection bias. It is notable that students’ perception of the pairing effect
(positive versus negative) was highly dependent on the other student. The strengths of our study
include multiple years of grading data from three different hospitals in a clerkship with
consistent student pairing throughout its duration. We believe this work serves as a critical first
step towards evaluating the impact of pairing students together on clerkships. Additional studies
are needed to investigate the effect of pairing students together on different clerkships, and to
further explore possible interventions towards maximizing the potential benefits of the student
pairing relationship.

Conclusions
In summary, our analysis suggests that pairing medical students together on teams during their
medicine sub-internship does not affect their clinical performance, a finding that may extend to
other clerkships. This observation held true even when pairing students of differing academic
performance. Nonetheless, the vast majority of students surveyed believed that being paired
affected their evaluations by both resident and attending physicians. Multiple factors can
influence the students’ attitudes towards pairing. Awareness of student perceptions regarding
pairing can inform clerkship structure and be utilized to address student concerns. Interventions
aimed at improving the pairing dynamic between students may hold promise for enhanced peer
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teaching and support during clinical clerkships.
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Appendices
Appendix I: Distributed questionnaire

Brief introduction/welcome
Thank you for participating in this study! This survey will ask about your attitudes and
experiences with being paired with another student on medical teams during your principal
clinical year and elective clerkships. The survey will take 5-10 minutes to complete, and all of
your responses will be completely confidential. Unless otherwise specified, please assume all
questions are referring to being paired with a medical student at the same level of training.

1.) For most of your clerkships, how did being paired with another medical student affect the
following aspects of your clerkship experience?

Strongly Moderately Slightly
decreased decreased
decreased
Clinical exposure
(e.g. the number
and types of
clinical cases you
saw)
Amount of
teaching you
received from
other team
members
Level of ease in a
new environment
Enjoyment of the
clerkship
Overall learning
Sense of wellness /
Mental health
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Neither
decreased
nor
increased

Slightly
Moderately
increased increased

Strongly
increased

2.) For most of your clerkships, how collaborative and competitive was the relationship you had
with the other student(s) when paired on the same team?

Not at all

Slightly

Moderately

Strongly

Collaborative
Competitive

3.) Does being paired with a medical student have any effect on your evaluations (both positive
and negative) by the following team members?

Does not affect
my evaluations

Slightly affects
my evaluations

Moderately
affects my
evaluations

Strongly affects
my evaluations

By residents
By attendings

4.) If you feel that being paired with a medical student affects your evaluations by residents and
attending physicians, how would you describe this effect overall?

Mostly positively
Mostly negatively
Varies, depending on the student I’m paired with
Not applicable

5.) Including yourself, how many medical students should be placed on a medical team to help
optimize your learning?

1 (Alone)
2
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6.) If you were not being graded in your clerkships (like the current PCE students), how would
being paired with a medical student on your team affect your LEARNING OVERALL?

Strongly impair my learning
Moderately impair my learning
Slightly impair my learning
Neither enhance nor impair my learning
Slightly enhance my learning
Moderately enhance my learning
Strongly enhance my learning

7.) How does being paired with a medical student on your team affect your learning for the
following clerkships?

Strongly
impaired

Slightly
impaired

Neither
Slightly
Strongly
impaired enhanced enhanced
nor
enhanced

N/A (not
paired or
did not
complete)

Medicine
Neurology
Pediatrics
Obstetrics and gynecology
Psychiatry
Surgery
Radiology
Core sub-Internship
(Medicine or pediatrics)

8.) If you were paired with a medical student, please describe the ideal medical student to be
paired with on a team to help maximize your overall clerkship experience
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A low performing student (bottom quartile of the class in clinical rotations)
An average performing medical student (50th percentile in clinical rotations)
A high performing student (top quartile of the class in clinical rotations)
Clinical performance of the other medical student would not impact my enjoyment

10.) During the 2016-2017 academic year, HMS had a unique scenario of pairing students at
different training levels on teams to accommodate the curricular overlap. With respect to being
paired with a student at the same level of training, how did being paired with the following
impact your overall clerkship experience?

Negatively
affects my
experience

No affect on my
level of
enjoyment

A more junior
medical student
A more senior
medical student
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Positively affects
my experience

N/A (did not
occur)

Appendix II: Semi-structured interview guide

Brief introduction/welcome
Thank you for joining us! Today, I will you ask you a series of questions focused on your
experiences with the medical teams you encountered during your principal clinical year. Our
session will last about 60 minutes, and all of your responses will be completely confidential.

Introductory questions
What was the basic structure for most of the medical teams you rotated with during your
rotations? (prompt: number and type of students, residents, medical attendings)

What was your favorite medical team you worked with during your principal clinical year? What
aspects about the team made it your favorite?

Main, topic-focused questions – Student pairing
Describe the ideal medical team for you to have on a rotation, in terms of number of team
members and how many from each trainee/attending level (student, intern, resident, fellow,
attending, etc). Why do you feel this team is ideal?

How many medical students should be placed on a medical team to help optimize your learning?
Describe your reasoning.

How does being paired with a medical student at the same level of training on your team affect
your learning?

When you’re paired with another medical student of the same year/level do you think this affects
how you’re evaluated by the residents/attendings? How?
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During the PCE, we had a unique scenario of being paired with students at different training
levels to accommodate the curricular overlap. How does being paired with a more junior medical
student with respect to training on your team affect your learning?

How does being paired with a more senior medical student with respect to training on your team
affect your learning?

Describe the ideal medical student to be paired with on a medical team during your rotations.

Would your clerkship experience be different if you were consistently paired with a high
performing student (top quartile of your class)? How?

Would your clerkship experience be different if you were consistently paired with a low
performing student (bottom quartile of your class)? How?

Does working with another student on the same team have a different impact for different
clerkships (i.e. pairing on medicine is different than pairing on surgery or pediatrics)? Why?

For your sub-internship, how did being paired with another student contribute to your learning
experience?

If you were a clerkship coordinator, how would you structure your medical teams with respect to
your students? How does your structure impact student learning?

Please describe a positive experience you had being paired while on your rotations.

Please describe a negative experience you had while being paired while on your rotations.

If you were not being evaluated on your clinical rotations for a grade, would that influence your
views on the impact of pairing medical students together on a team?
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