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ABSTRACT

Introduction. Research assessing the size of learning groups in
medical education and how that affects the learner’s experience is
limited. The main goals of the study were to (1) assess the effect of
varying group size on medical students’ subjective experiences during
clinical years. We hypothesized that students in smaller groups were
more likely to have better experiences during clinical rotation than
those in larger groups, and (2) determine if medical students have
desirable experiences working with other medical learners (fellows,
residents, osteopathic students, physician assistants, and nurse prac-
titioners) during clinical rotations.

Methods. The study utilized a mixed method approach where 153
medical students in their clinical years were asked to complete a
10-item survey. A linear-by-linear association test of trend and
Mann-Whitney U test were used to evaluate the students’ quantita-
tive data. A multidisciplinary team used an immersion-crystallization
approach to analyze the content of the students’ qualitative data.

Results. There was a 90% (137/153) response rate. Most students
(80%) reported desirable experiences during clinical rotations
because of supportive learning environments, engaging preceptors,
willingness of residents to teach, as well as the opportunity to par-
ticipate in patient care. There were significant differences in students’
perceived clinical experiences as a function of group size, where
groups of two students were preferable over groups of four or more.

Conclusions. Varying group size appears to affect students’ clinical
experiences. Kans J Med 2018;11(3):70-75.

INTRODUCTION

Clinical rotations play a vital role in medical education. Clinical
rotations give clinical learners (fellows, residents, medical students,
physician assistants, and nurse practitioner students) exposure to a
wide variety of specialties, while interacting with higher-level learn-
ers and attending physicians. Group educational experiences vary
within clinical rotations with opportunities including bedside rounds,
self-study, didactics, and problem-based learning.

Learner’s experience improves with the quality of the educator’s
communication skills and clinical expertise.' Those factors also can
play a role in a learner’s career choice. Clinical learners rate clinical
rotations higher when they are well organized, well supervised, the
learner is integrated fully into the experience, and there is opportu-
nity to improve clinical skills.?

In contrast, literature from nursing education shows students
placed in “unhealthy” environments that consist of lack of respect,
trust, and support are likely to have increased psychosocial risks
that often lead to reduced satisfaction in their clinical experiences.”
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Additionally, despite evidence showing that learners appreciate and
prefer learning by way of bedside rounds, this activity can be limited
when the number of learners in a group is large * Interestingly, learn-
ers are not the only ones who benefit from bedside rounds, as the
patient experience improves as well.” The patient perceives that more
compassionate care is provided in this setting.

To provide learners with ample patient exposure, bedside teach-
ing can include a large number of learners. Understandably, medical
students could feel lost in a large group and may experience a lack of
support or even disrespect if attention is not directed toward them.
Conceivably, this could happen even when the attending is doing his
or her best to create a healthy learning environment.

Logically, most attending physicians want to provide adequate
oversight of their learners in addition to trying to make them feel like
they are an important part of the team. At a basic level, accessibility
to the attending is important to ensure the students feel supported;
however, the availability of an attending to students can be misper-
ceived. Physicians believe they are more accessible to their students
than the learners think they are.® If the attending feels like they are
available, but the student does not, this could create an environment
where the student feels neglected and be the reason why twice as
many students think that first and second year residents are better
teachers than physicians.

There is very little research assessing the size of clinical learn-
ing groups in medical education and how that affects the learner’s
experience. Rezmer and colleagues” have demonstrated there is no
difference in the medical students’ experiences during a resuscitation
simulation learning module with groups ranging in size from two,
three, or four. The current study seeks to find if there is a difference
in the medical students’ clinical experience based on learner group
size. For the purposes of this study, we defined “clinical experience”
as students’ perception of clinical proficiency, professional develop-
ment, and access to attending during clinical rotations. Specifically,
the study seeks to gather more information related to the following
questions:

1. Are there differences among medical students’ experiences
working in groups ranging from two, three, or four? We
hypothesized that medical students (MS) in larger groups
were less likely to have desirable clinical experiences than
students in smaller groups.

2. Does group size of clinical learners (fellows, residents,
osteopathic students, physician assistants, and nurse
practitioners) affect medical students’ perception of clinical
proficiency, professional development, and access to
attending during clinical rotations?

3. Do medical students have better clinical experiences when

70

working with other clinical learners? If so, why?
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METHODS
Study Design

This non-experimental, cross-sectional study relied on third
(MS3) and fourth year medical students (MS4) to complete a
survey to assess their experiences working with other clinical learn-
ers during clinical rotations. The convenience sample of third and
fourth year medical students was used because the students were
in their clinical years at a local medical school. The study utilized a
mixed method approach®® (integrating both qualitative and quanti-
tative questions) to collect, analyze, and interpret the data. The use
of qualitative design, specifically, provided the researchers with an
opportunity to develop an in-depth understanding into factors that
improve students’ clinical experiences. The University of Kansas
School of Medicine-Wichita IRB granted an exemption for the study.

Study Instrument

The data used for this study are part of a larger study that exam-
ined MS perception of clinical proficiency, professional development,
and comfortability working with other clinical learners during clini-
cal years. During our literature search, we were not able to find a
previously validated survey instrument that met our needs. There-
fore, we developed a 10-item survey questionnaire (see Appendix A)
to measure the participants’ perception of working in groups during
clinical rotations. First, the items were created based on the goal of
the study. The generated questions were reviewed by the local asso-
ciate dean for medical student curriculum and the director of the
family medicine clerkship, who have experience in MS clinical clerk-
ship development and implementation, to ensure that the questions
accurately assessed the constructs identified in the study. A group
of MS3s vetted the questionnaire to ensure that the items had face
validity. The students who vetted the questionnaire did not partici-
pate in the actual study. Medical students in their clinical years (N
=153) were requested to complete the survey between December
2016 and May 2017. The authors used a paper-and-pencil approach
to collect the data.

Statistical Analyses

Alinear-by-linear association test of trend was calculated to deter-
mine if the students’ experiences with clinical rotations related to
their group size. Follow-up pairwise comparisons were conducted
to evaluate differences among the proportions from the associa-
tion test. The Mann-Whitney U test also was conducted to evaluate
whether students’ perception of clinical proficiency, professional
development, and access to attending differed based on their clinical
experiences during rotations. A priori analysis was used to power the
study based on asymptotic relative efficiency adjustment of 0.988 for
nonparametric Mann Whitney U test.® Assuming a criterion value
of o =.05,d = .05, adjusted N = 144 (137/0.988), the priori statistical
power was 0.98.

0

A multidisciplinary team utilized an immersion-crystallization
approach®!? to analyze the qualitative data. The team comprised
of a community psychologist (SO-D), a family physician (KG),
and a family physician and an associate dean for curriculum (SM).
An immersion-crystallization is a dual process where researchers
examine collected data in details, momentarily suspend the immer-
sion process to reflect on the data, and attempt to identify observed
themes during the immersion process.”!!

RESULTS
Quantitative Results

Of the 153 total medical students in the third and fourth year
classes on a local campus, data were collected from 137, an 89.5%
response rate. Of the 135 respondents who provided their sex, 54.1%
were men and 45.9% were women. The majority of the respondents
(774%) were Caucasian (Table 1). Eighty percent (110) of the stu-
dents reported that they had desirable experiences during their
clinical rotations and provided several reasons (these are discussed
later, under the qualitative results section). The linear-by-linear
association test showed a statistical association between the stu-
dents’ clinical experiences and group size (3> (134) = 6.1, p = .014;
Table 2). The proportion of students with group size of two, three,
or four who had desirable clinical experiences was .87, .70, and .67
respectively.

Table 1. Demographic profile of participants (n = 137).

Demographic of Participants Measure

Sex, no. (%)
Male 73 (54.1)
Female 02 (45.9)
Missing 2

Age
Mean (SD) 27.6 (24)
Range 25 to 38 years
Missing 2

Ethnicity, no. (%)
African American 6(54)
Caucasian 103 (774)
Hispanic/Latino 7(5.3)
Asian 10 (5.7)
Bi-racial 5(3.8)
Other 2 (1.5)
Missing 4

Year in medical school, no. (%)
MS3 73 (53.3)
MS 4 04 (46.7)




Table 2. Results of linear-by-linear test and descriptive
statistics for medical students working in groups.

Clinical Experience

Group Size Desirable | Undesirable | Total
Group size = 2

Count 73 11 84

Expected count 67.2 16.8 84.0

Percentage within group size 869 13.1 100.0
Group size = 3

Count 21 9 30

Expected count 24.0 0.0 30.0

Percentage within group size 70.0 30.0 100.0
Group size > 4

Count 14 7 21

Expected count 16.8 4.2 21.0

Percentage within group size 606.7 33.3 100.0
Total

Count 108 27 135

Expected count 108.0 27.0 135.0

Percentage within group size 80.0 20.0 100.0

Note:y*=6.1,p=014;df =1

“Has expected count of less than 5. The minimum expected count is 4.20.

Follow-up pairwise comparisons were conducted to evaluate the
differences among the proportions (Table 3) with the Holm sequen-
tial Bonferroni method to control for Type I error at the 0.05 level
across all three comparisons. The only significant pairwise difference
was between group sizes of two and four. The probability of a student
having desirable clinical experience was 1.30 times (.87/.67) more
likely when s/he was in a group size of two learners as opposed to
group size of four.

Table 3. Results for the pairwise comparisons using the Holm’s
Sequential Bonferroni method.

Comparison c lfl’ie_asrgg:r;re g)A\J ;lflljde) Cramer's V
Group size = 2 vs. Group size = 4 4.80* 028 (0.50) 0.22
Group size = 2 vs. Group size = 3 4.33 0.37 (0.25) 0.20
Group size = 3 vs. Group size = 4 0.06 .80 (.017) 0.35

*p value < alpha

As shown in Table 4, working in groups did not have an effect
on students’ perceptions of their clinical proficiency, profes-
sional development, and access to attending physicians at the end
of the rotation. However, when median scores were analyzed as a
function of students’ level of clinical experiences, students who
reported undesirable experiences felt working with other clini-
cal learners (1) interfered with their clinical proficiency (z = -3.77,
p < .001; median of desirable = 3.0, median of undesirable = 2.0),
and (2) negatively affected their access to the attending (z = -3.99,
p < .001; median of desirable = 2.0, median of undesirable = 1.0).
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Qualitative Results

Medical students who had desirable clinical experiences. Of the
137 respondents, 110 (80%) reported to have had desirable clini-
cal experiences during their clinical rotations. Four interconnected
themes emerged from their data analyses as reasons for better clini-
cal rotations: safe and supportive learning environments, hands-on
experiences, engaging preceptors, and willingness of residents to
help. Each of these themes is discussed in detail in the subsequent
sections.

Safe and supportive learning environment. Of the 110 students
who reported to have had better clinical experiences, 38 (35%) cred-
ited supportive learning environments. MS A stated “great working
environment and lots of support from fellow students and residents.”
This sentiment was shared by MS B who explained “supportive learn-
ing environment, and flexibility to learn in different settings were very
helpful.” Other students felt that working with other clinical learners
improved their clinical experiences because of shared responsibili-
ties. MS C wrote “having other learners there provided additional
point of view to learn from.” Likewise, working in an environment
where students felt comfortable to ask questions improved clinical
experiences. MS D explained “I felt comfortable asking questions,
safe learning environment.” MS E’s response typified a safe learning
environment where students can ask questions: “I was able to ask
questions and fully participate.”

Hands-on experiences. Thirty-two percent (35 of 110) of the
participants indicated that they had desirable clinical experiences
because they were involved in patient care during their clinical rota-
tion. MS F explained “it was very hands-on, and I learned a lot.” This
sentiment was echoed by MS G: “lots of hands-on experiences.” Some
participants also indicated that working one-on-one with preceptors
was a great experience. MS H wrote “I worked with a physician one-
on-one and got a great experience.”

Engaging preceptors. Nineteen percent (21 of 110) of the partici-

pants who had desirable clinical experiences expressed that their
interaction with the attending physicians made their experiences
worthwhile. Specifically, it was the eagerness of the attending to
educate the students that helped the latter enjoy their clinical expe-
riences. MS I wrote “the attending was very good at teaching and
engaging all the students and residents.” MS J also made a similar
observation: “attending took time to teach as well as discuss cases
and answer questions.”

Willingness of residents to help. Fourteen percent (15 of 110) of the

students explained that they had good clinical experiences because
of supportive residents who were willing to help. MS K stated “I had
residents who were willing to teach and guide my thinking.” MS L
wrote “residents were extremely helpful in directing us to informa-
tion we would need to know to benefit our patients.”

£
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Table 4. Descriptive statistics and Mann-Whitney U test on clinical experiences in terms of professional development and access

to attending physicians.

| | | Clinical Experiences
Overall Descriptive Statistics Desirable Undesirable
Score | % Median N Median N Median - pvalue
(IQR) (IQR) (IQR)

Clinical Proficiency (N = 137) (3.03 :(:1.0) 108 (3.03 ﬂ.o) 27 (2.02 ﬂ.o) -3.77'1 0.0001
Having more than one medical learners working with the
same educator...

greatly interfered with my learning or clinical proficiency 1 3 2.2

interfered with my learning or clinical proficiency 2 27 |20

did not have any effect 3 47 |34

improved my learning or clinical proficiency 4 53 139

greatly improved my learning or clinical proficiency 5 7 5.1
Professional Development (N = 137) (3.(;; :(31-.0) 108 (3.(;; :(21.0) 27 (2.(;g :93.0) 0.0001
Having more than one medical learners working with the
same educator...

greatly interfered with my professional development 1 2 1.5

interfered with my professional development 2 17 | 124

did not have any effect 3 063 1460

improved my professional development 4 45 1328

greatly improved my professional development 5 10 |73
Access to the Educator (N = 137) (1.02:(‘)2.0) 108 (2.02 :QZ.O) 27 (1.01:92.0) 0.0001
The number of medical learners working with an educator...

negatively affected my access to the educator 1 37 1270

did not affect my access to the educator 2 79 | 57.7

positively affected my access to the educator 3 21 [15.3

IQR = Interquartile range

Medical students who had undesirable clinical experiences.
Twenty percent (27 of 137) of the respondents reported undesir-

able experiences with their clinical rotations. Three interconnected
themes emerged from their data analyses as reasons for having
undesirable clinical rotations: not enough patient exposure, group
size/composition, and not enough one-on-one with attending.

Not enough patients to see. Thirty-seven percent (10 of 27) of

the students attributed their undesirable clinical experiences to not
having enough patient exposure for meaningful experiences. MS M
who stated “There were not many patients to see during the rota-
tions.”

Group size and composition. Thirty-seven percent (10 of 27) of

the students indicated that their undesirable clinical experiences
were due to the group size of clinical learners working with a precep-
tor in busy clinical practices. MS N stated “I didn’t get the most out
of my summer rotation as there were about 4 learners working with
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a preceptor in a fast-paced environment.” Likewise, other students
did not like working in groups because of group dynamics. MS O
wrote “grouping us together creates cues for group conformity that
puts the impetus on not speaking. [1t] was more difficult to ask ques-
tions.” A similar observation was shared by MS P who indicated “too
many learners reinforces the traditional hierarchical way of learning
that is less effective and eflicient than personalized, mutual respect
learning.”

Not enough time with attending. Twenty-six percent (7 of 27) of

the students attributed their undesirable clinical experiences to not
having enough time with the attending physicians. MS Q explained
“not enough time with the attending and senior residents during
the first four weeks.” MS R’s statement typified how the preceptors’
workloads affected students’ clinical experiences: “Residents and
attending were too busy to teach.”



DISCUSSION

This study provided information regarding medical students’
experiences during clinical years of medical education at our insti-
tution. The findings demonstrated that most students have positive
experiences during clinical years. Our data suggested that to provide
optimal and quality learning experiences to medical students, they
should be placed in supportive learning environments where they
can participate in patient care confidently under the supervision of
engaging preceptors and helpful residents.

The major findings demonstrated the impact of group size on
students’ clinical experiences, clinical proficiency, professional devel-
opment, and access to attending physician. In particular, group size
was a significant predictor for students’ satisfaction during clinical
experiences. Unlike the study by Rezmer and colleagues” who dem-
onstrated no effect of group size on medical students’ experiences
during a resuscitation simulation learning module, our findings in
clinical environments have shown there are differences among stu-
dents’ experiences working in groups ranging from two, three, or four
in clinical settings.

Working in groups with other clinical learners provides camara-
derie as learners can rely on each other for ideas and support, but
group size and composition can affect students’ learning experienc-
es negatively. An advantage of working in smaller groups included
students having more patient contact time, more contact time with
attending and senior residents, and confidence in asking questions.
Students in larger groups were less likely to ask questions and/or
share an opinion on cases, especially in fast-paced clinical environ-
ments where medical teams have little time to care for many patients.
One could argue that a group composed of learners at various levels
of medical education would enhance knowledge, as clinical learn-
ers are able to learn from each other. However, larger groups often
result in the traditional hierarchical way of learning where clinical
attention is based on seniority. Thus, working with others in large
groups could interfere with students’ learning as well as negatively
affect their access to the attending. Further research is indicated into
why group size influenced medical students’ perception of clinical
proficiency development and access to the attending physicians, but
did not have any effect on professional development.

The study had several limitations including a small sample size
limiting generalizability of the findings, but it provided data on how
group size affects medical students’ experiences during clinical rota-
tions. The study also was limited in its diversity. It was conducted at
a single, urban medical educational institution and majority of its
participants were Caucasian. Future studies should include larger
and more diverse samples of students from other medical schools.
Self-reported clinical experiences and possible recall bias also limit
the findings of the study. Additionally, the study was limited by the
fact that it measured medical student perception and not the impact
on clinical opportunities during rotations.

In conclusion, our study has drawn attention to the evaluation of
students’ clinical experiences in medical education. To our knowl-
edge, this is the first assessment that has looked into the effect of
group size on medical students’ experience in clinical settings.
Varying group size appears to have an effect on medical students’
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clinical experiences. Medical students are more likely to have desir-
able clinical experiences when they are in smaller groups.

ACKNOWLEDGMENTS
Authors would like to thank Rick Kellerman, M.D. for his invalu-
able feedback on the article.

REFERENCES
' Gerbase MW, Germond M, Nendaz MR, Vu N V. When the evaluated
becomes evaluator: What can we learn from students’ experiences during
clerkships? Acad Med 2009; 84(7):877-885. PMID: 19550181.
2 Azher H, Lay J, Stupart DA, Guest GD, Watters DAK. Medical student
participation in a surgical outpatient clinic: A randomized controlled trial.
ANZ.J Surg 2013; 83(6):466-471. PMID: 23530695.
3 Galletta M, Portoghese I, Aviles Gonzales CI, et al. Lack of respect, role
uncertainty and satisfaction with clinical practice among nursing students:
The moderating role of supportive staff. Acta Biomed 2017; 88(3-S):4:3-50.
PMID: 28752832.
* Gonzalo JD, Masters PA, Simons RJ, Chuang CH. Attending rounds and
bedside case presentations: Medical student and medicine resident experi-
ence and attitudes. Teach Learn Med 2009; 21(2):105-110.
PMID: 193300687.
> Ramirez J, Singh J, Williams AA. Patient satisfaction with bedside teaching
rounds compared with nonbedside rounds. South Med J 2016; 109(2):112-
115. PMID: 26840968.
¢ Hendaus MA, Khan S, Osman S, Alsamman Y, Khanna T, Alhammadi AH.
Physician and medical student perceptions and expectations of the pediatric
clerkship: A Qatar experience. Adv Med Educ Pract 2016; 7:287-292.
PMID: 27274332.
7 Rezmer J, Begaz T, Treat R, Tews M. Impact of group size on the effective-
ness of a resuscitation simulation curriculum for medical students. Teach
Learn Med 2011; 23(3):251-255. PMID: 217450060.
8 Prajapati B, Dunne M, Armstrong R. Sample size estimation and statistical
power analyses. http://www.floppybunny.org/robin /web /virtualclassroom/
stats/basics/articles/gpower/Gpower_tutorial_Prajapati_2010-.pdf.
Accessed 4/24/18.
° Borkan J. Immersion/crystallization. In: Crabtree BF, Miller WL (Eds).
Doing Qualitative Research. 2nd ed. Thousand Oaks, CA: Sage Publications,
1999,179-194.
10 Ofei-Dodoo S, Kellerman R, Nilsen K, Nutting R, Lewis D. Family physi-
cians’ perceptions of electronic cigarettes in tobacco use counseling. J Am
Board Fam Med 2017; 30(4):448-459. PMID: 28720620.
' Miller WL, Crabtree BE. Primary care research: A multimethod typology
and qualitative roadmap. In: Crabtree BF, Miller WL (Eds). Doing Qualita-
tive Research. Newbury Park, CA: Sage Publication, 1992, 3-28.
12 Miller WL, Crabtree BE. Clinical research. In: Denzin NK, Lincoln YS,.
(Eds). Handbook of Qualitative Research. Thousand Oaks, CA: Sage Publi-
cations, 1994,: 340-352.

Keywords: undergraduate medical education, clinical clerkships, group struc-
ture, professional autonomy



KANSAS JOURNAL of MEDICINE

MEDICAL STUDENTS’ PERCEPTION DURING
CLINICAL ROTATIONS
continued.

APPENDIX A
Medical Students’ Perception of Experiences Survey

This questionnaire is part of a study to find out about your experienc-
es working with other medical learners (residents, medical students,
osteopathic (DO) student, physician assistant students, and nurse
practitioner students) during your previous clinical rotations. The
survey will take approximately five minutes to complete. Your par-
ticipation is voluntary, and your responses will remain confidential.
Your decision to participate will not in any way affect your standing
at KUSM - Wichita now or in the future. We greatly appreciate your
feedback. If you have any questions, please contact Dr. Samuel Ofei-
Dodoo at sofeidodoo@kumec.edu or Dr. Kyle Goerl at Kyle.Goerl@
via-christi.org.

1. Having more than one medical learner working with the same
educator/supervisor...
1. Greatly interfered with my learning or clinical proficiency
2. Interfered with my learning or clinical proficiency
3. Did not have any effect
4. Improved my learning or clinical proficiency
5. Greatly improved my learning or clinical proficiency

2. Having more than one medical learner working with the same
educator/supervisor...

1. Greatly interfered with my professional development

2. Interfered with my professional development

3. Did not have any effect

4. Improved my professional development

5. Greatly improved my professional development

3. The number of medical learners working with an educator/
supervisor...

1. Negatively affected my access to the educator/supervisor

2. Did not affect my access to the educator/supervisor

3. Positively affected my access to the educator/supervisor

4. During your previous clinical rotation, on average, how many
learners (yourselfincluded) worked with the same educator/super-
visor at one time?

1. 2

2.3

3.4

4. Other (Please specity)

5. Did you get the most out of your clinical experiences during your
previous rotation? __ Yes _ No
a. Why and why not?

6. Inyour opinion, what should be done to improve clinical rotations
so you could get the most out of the experience?

Please tell us about yourself:
7. Yearofbirth

8. Gender: Male Female

9. Race or cultural group do you identify with? icase circle one)
1= African American
2 = Caucasian
3 = Hispanic/Latino
4 = Asian
5 = Bi-racial
6 = Other

10. Tam a...
1 = third year medical student
2 = fourth year medical student



