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Abstract
Intro Medical schools sometimes need to adjust the length of third-year clinical clerkships. The literature surrounding the 
effects of shortened clerkships on student experience and performance is mixed.
Methods Our medical school shortened the third year by an average of 20% per clerkship to accommodate a curricular re-
design in 2018-2019. We examined test scores and measures of clinical performance as well as student experience in order 
to understand the impact of this change.
Results Two hundred and eight students were included in the analysis, 104 in each cohort. No statistically significant differ-
ences were noted between cohorts on NBME subject examination results. There were no significant differences on Step 2 
CK scores between the traditional curriculum cohort (M = 249.4, SD = 13.7) and shortened curriculum cohort (M = 248.7, 
SD = 15.8). Student performance on OSCE cases was similar. Similar percentages of students rated each clerkship either 
“good” or “excellent” in the traditional (77%) and shortened (78%) curriculum.
Conclusion There was no significant impact on student test scores after shortening the curriculum. Measures of student 
satisfaction and experience also remained stable, likely related to emphasis on retaining patient care experiences and stream-
lining of didactics. Curricular shortening during the third year of medical school was feasible and safe from the student 
perspective in our experience.

Introduction

Clinical clerkships by their very nature are complex cur-
ricular events beholden to many factors outside the control 
of clerkship directors and medical education leadership such 
as patient mix, healthcare team dynamics, ever-changing 
healthcare system policies, and external factors such as 
the COVID-19 pandemic [1]. The inability to completely 
standardize a clerkship experience for students contributes to 
challenges in assessing the impact of a change in the curricu-
lum on student performance. The literature supports many 
different factors as correlating with student performance in 
the third year clinical clerkships outside of clerkship length 
such as sequence of rotations [2–4], USMLE Step 1 per-
formance [5], student self-reported stress [6], pre-clerkship 

clinical evaluations [7], and even pre-matriculation factors 
[8, 9].

Clinical clerkship changes due to external forces such 
as COVID-19, or due to internal causes such as shortening 
preclinical curricular time, may result in anxiety for students 
enrolled in the shortened curriculum. Current literature 
describes conflicting results regarding the impact of short-
ening clerkship length on student National Board of Medi-
cal Examiners (NBME) subject exam performance. Several 
studies looking at NBME scores for students in shortened 
clinical rotations, in a variety of specialties, showed no 
effect or even at times positive effects [10–13]. In contrast, 
other studies showed a negative effect of shorter rotations 
on NBME subject exams [14–16]. These negative effects 
seemed more likely to occur with greater reductions in 
clerkship length [15], and at least one study of lengthening 
a clerkship showed an increase in scores [17]. In contrast, 
multiple studies found individual Step 1 score performance 
has a significant correlation with NBME subject scores [2, 
10]. In one study, USMLE 1 scores identified students at risk 
of poor performance on NBME subject examinations [2]. 
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One study found no significant association between clerk-
ship length and internal medicine exam performance but did 
find Step 1 performance remained positively associated with 
internal medicine exam performance after controlling for all 
other variables in the model [10].

While there are many publications examining the impact 
of shortened duration in single clerkships, there are relatively 
few publications on the impact of an entire shortened clini-
cal clerkship curriculum. Robert Wood Johnson published 
a study of its shortened curriculum in 1988 which showed 
a non-significant change in Step 2 CK scores [18]. Recently 
the University of Michigan published a study of their clinical 
clerkship curriculum changes which showed a 25% decrease 
in clerkship length resulted in no significant student perfor-
mance differences [19]. There is little published literature 
examining the impact of shortened clerkships on other per-
formances measures, including performance on objective 
structured clinical examinations (OSCEs) and student satis-
faction with the clerkship. Some studies show no difference 
in student satisfaction with shorter curricula or even bet-
ter evaluation scores for shortened curricula [20]. Another 
study of shortened surgery clerkship showed no difference 
in USMLE Step 2 CK scores but did show differences in 
OSCE performance and student satisfaction [21]. No pub-
lished literature was found on the impact of shortened clini-
cal clerkship curricula and performance on Step 2 Clinical 
Skills (CS) exam.

Due to a change in the clinical curriculum during the 
2018–2019 academic year, the length of most clinical clerk-
ships was shortened in length by an average of 20% to allow 
for effective transition to the new curriculum. We sought to 
add to the literature by assessing the impact across all clerk-
ships while controlling for Step 1 scores and by evaluating 
a relatively comprehensive set of outcomes. We used the 
Kirkpatrick model as a framework to guide our analysis of 
outcomes to include aspects of learner reaction, learning, 
behavior change, and results. The goal of this study was to 
evaluate how shortening clerkship length affected student 
clerkship experience via (1) NBME subject examination 
performance, (2) Step 2 CK performance, (3) institutional 
OSCE performance, (4) clerkship evaluation data, (5) num-
ber of direct observations of history and physical examina-
tion, and (6) reported duty hour violations.

Methods

Participants

Students from two consecutive classes who successfully 
completed the preclinical curriculum, passed Step 1, and 
completed all eight Year 3 clerkship rotations and Step 2 
CK “on-cycle” were included (inclusion criteria). Data were 

not included from “off-cycle” students from earlier cohorts 
who were returning to the curriculum after taking a leave 
of absence (e.g., participants enrolled in the MD/PhD pro-
gram). These off-cycle students were excluded from this 
analysis to limit confounding variables when assessing dif-
ferences between the two Year 3 curricula.

Setting

Wake Forest School of Medicine is a 4-year allopathic medi-
cal school with the previous curriculum consisting of 2 years 
composed of pre-clerkship coursework (e.g., anatomy, bio-
chemistry, neuroscience, and a series of system pathophysi-
ology blocks) and various longitudinal courses (e.g., clinical 
skills and population medicine). Students are required to 
pass the USMLE Step 1 examination before being promoted 
into the second half of the curriculum consisting of required 
third year clerkships and both required and elective fourth 
year clerkships. Our revised curriculum entitled “Wake 
Ready” shortened the pre-clerkship curricula to 18 months 
and integrated additional content threads of radiology, der-
matology, and ultrasound. Students are still required to pass 
Step 1 prior to beginning their clerkships. The last year of 
the curriculum has been lengthened to allow greater indi-
vidualization for students. The transition from Wake Forest’s 
traditional curriculum to Wake Ready created overlapping 
year 3 curricula, and therefore, students in the class of 2020 
participated in a shortened 40-week year 3 curriculum to 
ensure sufficient clinical exposure for all students. Clerkship 
comparisons between the traditional and shortened curricula 
are presented in Table 1.

Measurements and Procedures

Objective scoring performance data on MCAT, USMLE 
Step 1, and USMLE Step 2 CK were obtained and used 
as outlined in the statistical analyses below. During each 
clerkship, both student cohorts completed NBME subject 
examinations. Throughout the curriculum, students complete 
OSCEs as noted above. Students perform a focused history 
and physical exam on a standardized patient and write a 
patient note which is submitted for evaluation. Like Step 2 
CS, the patient note is composed of history, physical exami-
nation findings, a differential diagnosis list, and proposed 
workup plan. The physician rater scores each note section 
using a case-specific checklist. Each note section is 25% of 
the total score. Six OSCE cases were administered to both 
cohorts and were included in the analysis.

The institution collects data on the student’s impression 
of the overall educational experience at the end of each 
clerkship. Students are required to complete end-of-clerk-
ship evaluations, but student evaluation data was included 
in this analysis only if they completed their evaluation 
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within 30 days following the end of the clerkship. Students 
are required to self-report the number of instances they are 
directly observed performing a history and physical exam 
by a faculty member during each clerkship and self-report 
the number of duty hour violations and reason for each vio-
lation. These student-reported experiential data were also 
analyzed for differences between the two cohorts.

Statistical Analyses

Cohort demographics, MCAT, USMLE Step 1, NBME 
subject examination, and USMLE Step 2 CK scores were 
analyzed using descriptive statistics. MCAT and Step 1 
scores were investigated to assess for differences between 
cohorts at entry into the preclinical and clinical phases of 
the curriculum.

An analysis of variance (ANOVA) was conducted to 
establish whether there were differences between the cohorts 
on Step 1, NBME subject examinations, clinical practice 
examinations (OSCEs), and Step 2 CK examination. Rec-
ognizing the important role Step 1 plays in NBME sub-
ject examination performance and out of concern that any 

potential change in NBME subject examination performance 
may drive change in Step 2 CK, we sought to control for 
these variables. Analysis of covariance (ANCOVA) explored 
USMLE Step 1 as a moderator on NBME subject examina-
tion performance and NBME subject examination perfor-
mance as a moderator on Step 2 CK.

Descriptive statistics were used to report results of end-
of-clerkship evaluations. Chi-square analyses were under-
taken to explore for rating differences on student-reported 
evaluations. This study was approved by our Institutional 
Review Board (IRB00060907).

Results

A total of 120 students were initially included in the tradi-
tional curriculum cohort, and 127 students initially included 
in the shortened curriculum cohort. Sixteen students in the 
traditional cohort and twenty-three students in the shortened 
cohort were subsequently categorized as off-cycle (e.g., MD/
PhD program), which resulted in 104 students included in 
each cohort for analyses.

Table 1  Description of Traditional versus Shortened clerkship curriculum and clerkship changes

Clerkship Traditional clerk-
ship curriculum 
(MS2019)

Shortened
clerkship 
curriculum 
(MS2020)

Clerkship length 
change as percentage 
time

Other clerkship changes

Neurology 4 weeks 3 weeks −25% Didactic changes: none
Clinical changes: outpatient clinical time added to 

inpatient weeks
Psychiatry 4 weeks 3 weeks −25% Didactic changes: decreased number of lectures 

from 16 lectures to 10.
Clinical changes: two additional weekend call 

days.
Emergency Medicine 4 weeks 3 weeks −25% Didactic changes: revised didactic delivery to 

include more pediatric content
Clinical changes: decreased number of clinical 

shifts
Family Medicine 4 weeks 5 weeks +20% Didactic changes: revised to include Ambulatory 

IM content
Clinical changes: added ambulatory internal medi-

cine clinical experiences
Obstetrics and Gynecology 6 weeks 5 weeks −18% Didactic changes: OSCE consolidated

Clinical changes: decreased amount of clinical 
time, same breadth of clinical experience

Pediatrics 6 weeks 5 weeks −18% Didactic changes: none
Clinical changes: sub-specialty week eliminated

Surgery 6 weeks 5 weeks −18% Didactic changes: none
Clinical changes: removed night shifts

Medicine 12 weeks 10 weeks −18% Didactic changes: lecture content consolidated
Clinical changes: outpatient experience became 

part of family and ambulatory medicine clerk-
ship

Total weeks of curriculum 48 weeks 40 weeks −15%

1335Medical Science Educator (2021) 31:1333–1341



1 3

There were no statistically significant differences in total 
MCAT score between the two student cohorts (p < .566). No 
statistically significant differences in USMLE Step 1 scores 
were observed between the two student cohorts (p ≤ .109). 
There were no statistically significant differences on Step 2 
CK scores between the traditional curriculum cohort (M = 
249.4, SD = 13.7) and shortened curriculum cohort (M = 
248.7, SD = 15.8, F(1,206) = .117, p ≤ .732), and no differ-
ence in Step 2 CS pass rate (Table 2).

No statistically significant differences were noted between 
cohorts on NBME subject examination results. The mean 
score, lower and higher confidence interval bounds for the 
subject examination scores, and the p value for both cohorts 
are presented in Fig. 1.

Step 1 was used as a moderator on NBME subject exam-
ination performance. This analysis revealed a significant 
difference in the surgery clerkship. Surgery NBME exam 
performance showed a higher mean score for traditional 
curriculum cohort (M = 74.5, SD = 7.6) compared to the 
shortened curriculum cohort (M = 73.6, SD = 8.8), F(1,204) 
= 5.905, p ≤ .016. No statistically significant differences 
were noted, when each NBME subject examination score 
was investigated as a moderator on Step 2 CK performance.

Statistically significant differences between the cohorts 
were observed on two of the six clinical OSCE cases. 
Results from the left lower quadrant (LLQ) abdominal 
pain case demonstrated a higher mean score for the tradi-
tional curriculum cohort (M = 69.4, SD = 10.5) compared 
to the shortened curriculum cohort (M = 64.3, SD = 12.4, 
F(1,207) = 9.998, p ≤ .002). Conversely, the chest pain case 
demonstrated a higher mean score for the shortened cur-
riculum cohort (M = 81.3, SD = 8.7) when compared to 
the traditional curriculum cohort (M = 77.1, SD = 11.6, 
F(1,207) = 10.611, p ≤ .001). The remaining four OSCE 
cases did not show any differences between the two cur-
ricula. The mean score, lower and higher confidence interval 
bounds for each OSCE case, and p value for both cohorts are 
presented in Fig. 2.

At least 97% of students completed the end-of-clerkship 
evaluation form for each clerkship in both student cohorts. 
In the traditional curriculum, at least 77% of students rated 

each clerkship as either “good” or “excellent.” In the short-
ened curriculum, at least 78% of students rated each clerk-
ship good or excellent. Three of the shortened clerkships 
(obstetrics and gynecology, pediatrics, and surgery) did not 
have 100% of students directly observed at least once within 
the clinical environment in comparison to one traditional 
length clerkship (surgery). Neurology and emergency med-
icine clerkships showed increases in duty hour violations 
during the shortened curriculum. Student clerkship ratings, 
direct observation date, and duty hour violations are reported 
in Table 3.

Chi-square analysis was undertaken by combining good 
and excellent ratings and comparing the number to the com-
bined “poor” and “fair” ratings. Statistically significant dif-
ferences between cohorts were noted on the pediatrics (X2 
[1, N = 206] = 4.079, p = .043) and psychiatry (X2 [1, N = 
208] = 11.028, p = .001) clerkships, with pediatrics dem-
onstrating higher ratings for the traditional clerkships and 
psychiatry demonstrating higher ratings for the shortened 
curriculum.

Discussion

Students at our institution voiced concerns regarding the 
impact of shortened clinical clerkships on their education 
and clerkship performance. We had the unique opportunity  
to review the impact of a previous shortened clinical 
clerkship curriculum at our institution and its effect on  
student performance. In the spirit of comprehensive review, 
we examined all performance factors that were consistent 
between the two curricular cohorts. We chose to frame the 
multiple examined factors using Kirkpatrick’s model for  
curricular evaluation. We examined student satisfaction  
of the overall clerkship experience as a measure of  
Kirkpatrick’s Level 1 Reaction assessment [22]. We examined  
frequency of direct observations and OSCE performance 
as a measure of Level 2 Learning assessment. Duty hour 
violations were used as a measure of Kirkpatrick’s Level 
3 Behavior assessment, and NBME Subject and Step 2 CK 
exam scores were used as a measure of Kirkpatrick’s Level 
4 Results assessment.

With regard to Kirkpatrick’s Level 1 assessment, overall 
student satisfaction with the clerkships remained high dur-
ing both the traditional and shortened curricula. In six of 
the eight clerkships, overall student satisfaction with their 
clerkship experience remained the same based on chi-square  
analysis. The psychiatry clerkship had statistically significant  
improvement in student clerkship satisfaction in the short-
ened curriculum, which may have been partially due to a 
change in clerkship leadership. A previous study of clerk-
ship evaluations determined student perception of clerkship 
quality is primarily related to the clerkship’s organization, 

Table 2  Comparison of national licensing examination performance 
between two student cohorts

Cohort Number Mean (SD) p value

Step 1 Traditional 104 231.4 (17.2) .121
Shortened 104 235.1 (16.8)

Step 2 CK Traditional 104 249.4 (13.7) .732
Shortened 104 248.7 (15.8)

Step 2 CS failure Traditional 5 n/a .471
Shortened 3 n/a
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student integration, and supervision [23]. Shortening the 
clerkship time may have served as an impetus for clerkship 
directors to ensure the rotation was highly organized and to 
maximize student time with patients and supervising faculty.

Learning assessment was analyzed using performance on 
OSCEs and direct observation of students by faculty. The 
majority of the OSCE exams showed no difference in student 
performance between the two curricula. Despite the short-
ened curriculum, almost all the students were still observed 
at least once during the rotation. There was a small decrease 
in the percentage of students who reported being directly 

observed in the shortened curriculum, though it was not sta-
tistically significant. These results were similar to the find-
ings in the Monrad paper [19]. The lack of cohort differences 
in the OSCE performance may be due to the focus of the 
OSCE on core clinical conditions, our institution’s robust 
pre-clerkship clinical skills course, or student time spent 
immersed in clinical patient care. Many of the changes to the  
individual clerkships involved rearranging student clinical 
time to maximize patient volumes and streamline student 
experience in different patient care settings. These thought-
ful changes may have improved clerkship efficiency as it  

Examina�on Cohort p value

Emergency
Medicine

Tradi�onal
p ≤ .575

Shorter

Family
Medicine

Tradi�onal
p ≤ .221

Shorter

Internal 
Medicine

Tradi�onal
p ≤ .806

Shorter

Neurology
Tradi�onal

p ≤ .947
Shorter

OB/GYN
Tradi�onal

p ≤ .828
Shorter

Pediatrics
Tradi�onal

p ≤ .322
Shorter

Psychiatry
Tradi�onal

p ≤ .264
Shorter

Surgery
Tradi�onal

p ≤ .431
Shorter

60 70 80 90 100

71.0
(69.4) (72.5)

71.6
(70.0) (73.2)

77.9
(76.6) (79.2)

79.0
(77.1) (80.3)

78.4
(76.9) (79.9)

78.1
(76.1) (79.6)

80.6
(79.2) (82.1)

80.6
(79.2) (82.0)

78.8
(77.5) (80.2)

78.6
(77.3) (80.0)

79.3
(77.8) (80.7)

80.2
(78.9) (81.6)

82.4
(81.2) (83.6)

83.2
(82.1) (84.7)

74.5
(73.1) (76.0)

73.6
(71.9) (75.3)

Fig. 1  Subject examination results comparing the mean scores and 95% confidence intervals between curriculum cohorts
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relates to student-patient interactions despite a decrease in 
rotation length. This is further reflected in the lack of sig-
nificant disruption to student direct observation by teaching 
faculty.

Behavior assessment was analyzed using reported duty 
hour violations. Our data does show an increase in the 
number of duty hour violations in two clerkships with a 
shortened clerkship curriculum. For both clerkships, most 
reported violations related to students finishing a day shift 
late in the evening and having to report for a required lecture 
the next morning. These reported violations may be reflec-
tive of the need to condense clinical shifts and didactics into 
a shorter time, though as noted above, this did not appear 
to impact the students’ overall perception of the clerkships. 
Impact of curricular length change on duty hour violation 
was not assessed by Monrad et al. and does not appear to 
have been studied extensively in the education literature 

[19]. However, student behavior was assessed via student-
reported well-being scales, and no differences were found in 
student well-being in the shortened curriculum

Kirkpatrick’s Level 4 Assessment was analyzed using 
performance on standardized tests. Most clerkships saw no 
difference in NBME subject exam scores with and without 
controlling for Step 1 scores. The one exception to this was 
the surgery clerkship, which saw a decrease in scores dur-
ing the shortened clerkship when controlling for Step 1. Our 
results show no difference in Step 2 CK scores, both via 
two-way ANOVA and when using NBME subject examina-
tion scores as a covariate. The largest body of existing medi-
cal education literature examines this relationship between 
clerkship length and standardized test performance, as 
outlined in the introduction of this paper. Students may be 
able to maintain test performance despite shortened clerk-
ships for several reasons. Didactic content was not typically 

Examina�on Cohort p value

Chest Pain
Tradi�onal

p ≤ .001
Shorter

Severe 
Headache

Tradi�onal
p ≤ .768

Shorter

LLQ*
Abdominal 
Pain

Tradi�onal

p ≤ .002
Shorter

RUQ*
Abdominal 
Pain

Tradi�onal
p ≤ .408

Shorter

Pelvic Pain
Tradi�onal

p ≤ .071
Shorter

Fa�gue
Tradi�onal

p ≤ .486
Shorter

* LLQ (Le� Lower Quadrant); RUQ (Right Upper Quadrant)

60 70 80 90 100

77.1
(74.9) (79.4)

81.7
(80.1) (83.4)

71.9
(69.5) (74.3)

71.5
(69.5) (73.4)

69.4
(67.3) (71.4)

64.3
(61.9) (66.7)

71.9
(69.9) (73.9)

70.6
(68.2) (72.9)

80.8
(78.9) (82.8)

83.5
(81.4) (85.3)

70.1
(67.9) (72.2)

68.9
(66.6) (71.3)

Fig. 2  OSCE examination results comparing the mean scores and 95% confidence intervals between curriculum cohorts. *LLQ left lower quad-
rant, RUQ right upper quadrant
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sacrificed in our curricular revision, but rather redundant 
didactics were eliminated. Students continued to use popu-
lar study resources outside of scheduled clerkship time to 
prepare for the exams. Core clerkship experiential content 
was preserved in the shortened curricula, while experiences 
deemed more extraneous (i.e., shadowing nursing assis-
tants) were removed. The core clerkship content is more 
likely to appear on NBME and Step 2 CK exams. While we 
included Step 2 CS performance in our analysis, our cur-
riculum underwent extensive changes with regard to Step 2 
CS preparation between the two cohorts. Due to these cur-
ricular changes, we felt there were significant confounding 
variables that prevented attribution of the statistical findings 
to the changes in curricular length alone. The impact of cur-
ricular length on Step 2 CS performance was not assessed 
by Monrad et al., nor could the authors find other published 
studies examining this specific relationship. Given the recent 
announcement by the USMLE organization that Step 2 CS 
is being permanently discontinued, the relationship between 
clerkship length and Step 2 CS performance is of less inter-
est to medical educators.

Our study has important limitations. While our curricu-
lum underwent a change in the length of the clerkships, 
this was not a major curricular overhaul in terms of cur-
ricular design or content. Therefore, we cannot comment 
on whether more significant curricular structural changes 
would impact student performance. We focused our study 
on evaluating for change on subject exam scores, but read-
ily acknowledge that there may be (and likely are) real 

educational effects that come with altering the length of 
clinical clerkships. We are not able to comment, for exam-
ple, on changes in the clinical experience or clinical per-
formance. Our clinical performance evaluation changed in 
the middle of the study period, as did the grading rubric 
for clerkships, so no consistent measurement comparing 
the two groups based on the clinical evaluation scores 
exists. The clinical performance evaluation is the most 
commonly utilized assessment tool for evaluating Entrust-
able Professional Activity (EPA) competency; therefore, 
we did not analyze changes to EPA-based assessment in 
this study. We could not find any existing literature on the 
effect of clerkship length to EPA competency. Like most 
other published studies, ours is a single-center study given 
most institutions do not invoke large curricular changes in 
tandem. Included metrics such as direct observation and 
duty hour violations rely on self-reporting by students and 
therefore may not be entirely accurate. We do not have 
the ability to correlate clerkship performance with per-
formance on acting internships or in post-graduate train-
ing, so the long-term impact of shortened clerkships is 
unknown. Our research group is actively interested in this 
longer-term assessment of curricular change and is plan-
ning to study this impact in a future project. This pro-
ject would examine student performance as interns and 
residents by utilizing data from our institutional program 
director survey, which is sent to all program directors 
that have a current resident from Wake Forest School of 
Medicine.

Table 3  Comparison of student cohort ratings on end-of-clerkship evaluations

* Statistically significant differences in student evaluations favoring traditional clerkships using chi-square analysis; **statistically significant dif-
ferences in student evaluations favoring shortened clerkships using chi-square analysis

Clerkship Cohort Percentage of students rating the educa-
tional experience “good” or “excellent”

Percentage of students with at least 
one direct observation by faculty

Reported work 
hour duty viola-
tions

Emergency Medicine Traditional 98.1 100 1
Shortened 96.1 100 4

Family Medicine Traditional 99.0 100 0
Shortened 96.2 100 0

Internal Medicine Traditional 94.1 100 0
Shortened 94.2 100 1

Neurology Traditional 95.2 100 0
Shortened 89.4 100 9

Obstetrics/Gynecology Traditional 77.9 100 3
Shortened 78.8 98.1 1

Pediatrics* Traditional 100 100 0
Shortened 96.1 99.0 0

Psychiatry** Traditional 87.5 100 0
Shortened 99.0 100 1

Surgery Traditional 87.5 99.0 3
Shortened 80.8 98.1 3
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Conclusion

Based on our prior experience using a shortened clini-
cal clerkship curriculum, we feel confident that advising 
students a shortened curriculum due to COVID-19 should 
not have a detrimental impact on their overall clerkship 
performance and Step 2 CK performance, and their satis-
faction with the curriculum should remain high.

Practice Points:

1. A decrease of up to 25% in clinical rotation length did 
not impact NBME subject exam or Step 2 CK exam per-
formance

2. Student satisfaction in a shortened curriculum remained 
high

3. Direct observation of students continues to occur in a 
shortened curriculum
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