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Abstract

Background Program evaluation is important for
assessing the effectiveness of the residency curriculum.
Limited resources are available, however, and curriculum
evaluation processes must be sustainable and well
integrated into program improvement efforts.

Intervention We describe the pediatric Clinical Skills Fair,
an innovative method for evaluating the effectiveness of
residency curriculum through assessment of trainees in 2
domains: medical knowledge/patient care and procedure.
Each year from 2008 to 20m, interns completed the
Clinical Skills Fair as rising interns in postgraduate year
(PGY)-1 (R1s) and again at the end of the year, as rising
residents in PGY-2 (R2s). Trainees completed the Clinical
Skills Fair at the beginning and end of the intern year for
each cohort to assess how well the curriculum prepared
them to meet the intern goals and objectives.

Results Participants were 48 R1s and 47 R2s. In the
medical knowledge/patient care domain, intern scores
improved from 48% to 65% correct (P <.oo01). Significant
improvement was demonstrated in the following
subdomains: jaundice (41% to 65% correct; P <.001),
fever (67% to 94% correct; P <.001), and asthma (43% to
62% correct; P =.002). No significant change was noted
within the arrhythmia subdomain. There was significant
improvement in the procedure domain for all interns (y*
= 32.82, P <.001).

Conclusions The Clinical Skills Fair is a readily
implemented and sustainable method for our residency
program curriculum assessment. Its feasibility may allow
other programs to assess their curriculum and track the
impact of programmatic changes; it may be particularly
useful for program evaluation committees.

Editor’s Note: The online version of this article contains sample
intern medical knowledge/patient care questions used in this
study and scoring instructions examples for sample questions.
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Introduction

The Accreditation Council for Graduate Medical Educa-
tion (ACGME) requires that training programs ‘“‘must
document formal, systematic evaluation of the curriculum
at least annually” through program evaluation
committees (PECs).! Curriculum evaluation is

consistent with sound educational principles** and is
increasingly important in the ACGME’s Next
Accreditation System.*

Despite the availability of program evaluation models,
there is a need for consistent curriculum evaluation
processes that are sustainable and well-integrated into
program evaluation.” One such program evaluation model,
Musik’s model,® includes needs assessment, focused meth-
odology, and presentation and documentation of results.
Other evaluation models have incorporated similar
principles.>”

We present a Clinical Skills Fair as a rigorous
curriculum evaluation method that assesses clinical skills
based on level-specific learning objectives, thereby
providing meaningful educational outcomes. This
method helps programs identify curricular strengths
and deficiencies, effectively informing program
improvement.
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Methods

This study was a quasi-experimental, pre-post design using
a purposeful sample of Duke University pediatrics and
combined internal medicine-pediatrics residents (interns) in
postgraduate year (PGY)-1 from 2008 to 2011.

In 2006, the Duke Pediatric Residency Program formed
a curriculum committee (CC) comprising program leader-
ship and staff who represented a range of expertise,
including primary care, education, hospital medicine,
critical care, cardiology, infectious diseases, child abuse,
and newborn medicine. The CC was created to supervise
the development, implementation, and evaluation of the
curriculum and identified a need for more rigorous
evaluation. This led the CC to create the Clinical Skills Fair
to assess how well the curriculum prepared trainees to meet
level-specific goals and objectives. Using a modified Delphi
technique,® the CC reviewed the curriculum goals and
objectives to identify the highest-yield areas, which
included asthma, fever, jaundice, arrhythmias, and lumbar
puncture. Corresponding goals and objectives were orga-
nized into 2 domains: medical knowledge/patient care
(MK/PC) and procedure.

For MK/PC, the CC developed a written test based on
intern-level goals and objectives, using the blueprinting
process.” Fourteen questions were organized into 4
subdomains: asthma, fever, jaundice, and arrhythmias. All
questions were case-based and either multiple choice or
short answer; 21 points were possible. Revisions were made
based on pilot-testing with nonparticipating senior resi-
dents. Questions were entered into an electronic survey
system (provided as online supplemental material). Criterion-
referenced standards were not identified for this study; the
intent was to demonstrate improvement in scores over time.
The CC developed written scoring instructions based on
consensus (provided as online supplemental material).

For the procedure domain, interns performed a lumbar
puncture using a low-fidelity simulator. They were scored
by a trained faculty member using scoring instructions
based on procedural skills training modules and expert
opinion.'® The test was criterion-referenced, and 10 of
13 points was set as the minimum standard, as determined
by CC consensus to meet acceptable clinical performance.
Copies of the intern curriculum and all test and scoring
instructions are available from the authors.

We examined the construct validity of the Clinical
Skills Fair using multiple sources of evidence. Content
evidence was demonstrated through systematic test devel-
opment as previously described. Two CC members scored
subsets of the tests at separate points using written scoring
instructions. Scores were compared between the 2 CC
members and for each CC member separately over time.
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What was known

Program evaluation committees must document formal, systematic
evaluation of the curriculum at least annually.

What is new

A Clinical Skills Fair assesses program effectiveness through resident
assessment in medical knowledge/patient care and procedure domains.

Limitations

The single-institution intervention reduces the ability to generalize; the
intervention requires modest investment of faculty/staff time and
equipment.

Bottom line

The Clinical Skills Fair is an effective and sustainable approach to
program evaluation in a continuous improvement process.

We calculated the interrater and intrarater reliability using
Cohen’s alpha. Once it was deemed reliable, the tool was
used and scored by 1 faculty member for subsequent years.

The outcome measures included changes in the MK/PC
and procedure test scores from beginning to end of the
intern year. We also measured feasibility outcomes,
including resident/faculty/staff time, equipment costs,
information technology resources, staff training,
and space.

A paired t test was performed annually on the aggregate
data for each cohort. Clinical Skills Fair scores from the
rising interns in PGY-1 (R1s) were compared to scores from
the rising residents in PGY-2 (R2s). For example, scores
from the 2008 R1s were compared with scores from the
2009 R2s, thereby comparing the same class of interns. We
also compared all R1s to all R2s.

Data analyses were conducted in aggregate because
the intent of the Clinical Skills Fair was to assess the
curriculum, not the individual. Anonymity codes were used
for all participants and were maintained by the research
assistant. To enable participation in the intervention,
interns were excused from clinical duties, which were
covered by senior residents. They were not provided with
individual results from the Clinical Skills Fair as part of the
study design.

This study was deemed exempt by Duke University
Medical Center’s Institutional Review Board.

Results

A total of 48 R1s and 47 R2s participated from 2008 to
2011. TABLE 1 provides participation rates per year. Using
Cohen’s kappa, the interrater and intrarater reliability for
the written test ranged between 0.89 and 0.95. The overall
comparison between R1s and R2s increased from 48% to
65% correct (TABLE 1). There was also significant
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TABLE 1 CLINICAL SKiLLs FAIR MEDICAL KNOWLEDGE/PATIENT CARE DOMAIN RESULTS
2008-2009 2009-2010 2010-20M Overall
Subdomains R1 R2 R1 R2 R1 R2 R1 R2
n 147 17° 18P 17° 16¢ 13 48¢ 47°
Jaundice R1 R2 R1 R2 R1 R2 R1 R2
Mean (SD) 0464 (0292) | 0.662 (0.215) | 0389 (0.230) | 0735 (0257) | 0.391(0.302) | 0538 (0320) | 0.4m (0.270) | 0.654 (0.269)
Gain 0.198 0.346 0.148 0.243
P value .04 < .001 21 < .001
95% Cl (0.0, 0.384) (0179, 0.514) (0.090, 0.386) (0133, 0353)
Effect size (Cohen’s d) | 0782 1.421 0.476 0.901
Fever R1 R2 R1 R2 R1 R2 R1 R2
Mean (SD) 0.636 (0.268) 0.953 (0.118) 0.728 (0.214) 0.929 (0.145) | 0.644 (0.333) | 00938 (0100) | 0.673 (0.271) 0.940 (0.121)
Gain 0.317 0.201 0.295 0.268
P value .001 .003 .003 < .001
95% Cl (0.155, 0.480) (0.075, 0.328) (0111, 0.478) (0182, 0.353)
Effect size (Cohen's d) | 1.59 1.099 1.51 1.27
Arrhythmias R1 R2 R1 R2 R1 R2 R1 R2
Mean (SD) 0.429 (0.164) | 0.585 (0.150) 0508 (0206) | 0.568 (0.187) | 0.453 (0.182) 0.446 (0218) | 0.467 (0186) | 0.54 (0.190)
Gain 0.159 0.06 —0.0007 0.074
P value .01 38 93 .06
95% Cl (0.041, 0.272) (—0.076, 0.195) (—0.159, 0.146) (—0.003, 0.150)
Effect size (Cohen’s d) | 1.003 0301 0.035 0.393
Asthma R1 R2 R1 R2 R1 R2 R1 R2
Mean (SD) 0339 (0.287) | 0.614 (0.242) | 0538 (0268) | 0.629 (0.296) 0.395 (0.302) | 0615 (0308) | 0.432 (0.292) | 0.620 (0.275)
Gain 0.28 0.09 0.22 0.19
P value .007 35 .06 .002
95% Cl (0.080, 0.469) (—1.03, 0.284) (—0.0125, 0.454) (0.072, 0.303)
Effect size (Cohen’s d) | 1.044 0.321 0.725 0.661
Overall R1 R2 R1 R2 R1 R2 R1 R2
Mean (SD) 0.458 (0.110) 0.670 (0.111) 0.501 (0.143) | 0.684 (0132) | 0.454 (0.113) 0576 (0149) | 0.476 (0.125) 0.649 (0.135)
Gain 0.212 0.183 0122 0173
P value < .001 .001 .02 < .o01
95% Cl (0.13, 0.29) (0.080, 0.269) (0.022, 0.222) (0.120, 0.226)
Effect size (Cohen’s d) | 1.920 1.269 0.935 1332

Abbreviations: Cl, confidence interval; R1, rising intern in postgraduate year 1; R2, rising resident in postgraduate year 2.

21 possible.
©22 possible.
€22 possible.
965 possible.
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improvement in Clinical Skills Fair MK/PC scores for each
cohort per year.

Subset analyses were performed for each subdomain
(TABLE 1). We demonstrated significant improvements in
jaundice, fever, and asthma. There was no significant
improvement in the arrhythmia subdomain. Some variability
in significance was noted per year. The F1G URE compares
the changes in scores between R1s and R2s across the
subdomains. There was significant improvement in overall
lumbar puncture scores for 2 of 3 years (TABLE 2).

We also measured feasibility outcomes. Moderate
faculty/staff investment was required but was part of their
existing responsibilities. The Clinical Skills Fair also
required moderate time commitments and collaboration
within the department. TABLE 3 enumerates the resources
needed.

Discussion

The Clinical Skills Fair allowed for effective program
evaluation and may serve as a model for PECs. The MK/PC

tests consistently identified strengths in asthma, fever, and
jaundice, whereas the procedure test demonstrated mastery
of lumbar puncture skills. Therefore, the CC believed the
curriculum was effective in these subdomains and no
significant interventions were necessary. In contrast, the
CC focused on deficiencies in arrhythmias, regardless of the
fact that all interns had completed Pediatric Advanced Life
Support training before their intern year. These results were
shared with program leadership and faculty who identified
recent system changes that likely impacted learning.
Changes included a new cardiac intensive care unit that did
not incorporate residents. Previously, cardiac patients were
seen by residents in the general and neonatal intensive care
units. Before implementing the Clinical Skills Fair, these
unintended consequences were unrecognized. We collabo-
rated with cardiology and nursery faculty to incorporate
cardiac teaching into the newborn rotation. We are
planning for additional electrocardiogram and arrhythmia
teaching in cardiology electives and noon conferences.
Performance in subsequent Clinical Skills Fair assessments
should determine whether these changes were effective.

The feasibility outcomes suggested that the Clinical
Skills Fair required moderate investments, particularly in
faculty/staff time. Leadership commitment was required to
support the program. Faculty development models can
support faculty in such roles without financial compensa-
tion."" Programs may need to consider using existing
committees, such as PECs, to develop a Clinical Skills Fair
similar to the approach described here.

The Clinical Skills Fair required a moderate initial cost
investment in equipment. The same equipment has been
used for multiple years and represented a reasonable
investment for the returns. Programs may need to identify
funds to implement this type of program evaluation or
leverage existing resources.

Our study demonstrated new findings. Other studies
have shown how objective structured examinations can

TABLE 2 CLINICAL SKiLLS FAIR PROCEDURE (LUMBAR PUNCTURE) DOMAIN RESULTS

2008-2009 2009-2010 2010-20M Overall

R1 R2 R1 R2 R1 R2 R1 R2
n 147 17 18P 17° 16 13° 48° 47°
Mean (SD) 6.7 (23) 10.09 (1.44) 9.8 (1.52) 1.9 (033) 9.5 (1.63) 1.9 (033) 8.79 (2.23) 1.28 (1.21)
¥ test ¥> = 28.31, P <.001 ¥’ =526 P =.07 ¥’ =82 P=.02 ¥° = 32.82, P <.001
Abbreviations: R1, rising intern in postgraduate year 1; R2, rising resident in postgraduate year 2.
21 possible.
P22 possible.
€22 possible.
965 possible.
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TABLE 3

Domain Activities

CLINICAL SKILLS FAIR RESOURCES USED FOR EACH DomAIN

Resources Needed

« Creation of written test (Web-based)

Medical Knowledge/
« Use of existing computer lab

Patient Care

« Faculty training on scoring process

« Residency program staff assistant to monitor the computer lab

« Trained faculty member scores the answer sheets

« CC semimonthly hourly meetings for 1 year
« No additional cost

« 1.5 hours/year

« 1 hour

« 2 hours/year

Procedures « Low-fidelity simulator « < $500
« Use of expired equipment (needles, LP kits that were expired/surplus and | « No additional cost
donated by the hospital)
« Faculty training on scoring process « 1 hour
« Trained faculty member to observe the procedures and score in real time | <15 hours/year
Overall « Resident time to complete the Clinical Skills Fair « 1.5 hours per resident/year

residents complete Clinical Skills Fair
« CC review of Clinical Skills Fair results

« Staff training on Clinical Skills Fair process

« Use of existing conference rooms (1 for each domain)

« Staff assistant to facilitate residents moving through the 2 stations

« Staff assistant or chief resident time to schedule clinical coverage while

« 2 hours

« No additional cost
« 1.5 hours/year

« 2 hours/year

« 2 hours/year

Abbreviations: CC, competency committee; LP, lumbar puncture.

provide useful assessment of clinical competence.'> Our
results supported these findings. Moreover, we demon-
strated that systematic test development can be sustainable
and long-term components of program evaluation. The
Clinical Skills Fair was replicated annually for 4 years. It
correlated well with other measures of performance
supported by the literature to assess knowledge, such as in-
training examination (ITE) scores.!* The ITE scores from
our same cohort of residents similarly identified the need
for improvement in cardiology knowledge. However, our
study provided additional information beyond the ITE. The
Clinical Skills Fair measured growth through the pre-post
design to track improvements with observable outcomes
tailored to program needs.

This study has limitations. Data were analyzed in
aggregate for curriculum evaluation rather than to assess
individual resident competency. A Clinical Skills Fair can
be used for individual resident tracking as part of the
overall assessment process but not as the sole tool for high-
stakes assessments. Further validity testing should be done
before such use.

Although low Clinical Skills Fair scores may be related
to the curriculum, other factors must be considered,
including issues related to the test, such as phrasing,
scoring, delivery, and environment. As with other assess-
ment tools, the data must be considered in context and
alternative explanations explored. We attempted to address
this limitation through systematic test development.’

Next steps in the development of the Clinical Skills Fair
approach may include adaptation for individual resident
assessment. We analyzed data in aggregate using codes to
preserve resident anonymity while the Clinical Skills Fair was

tested and to avoid potentially adverse impressions of the
resident based on pilot-test performance. We showed that the
Clinical Skills Fair is a reasonable approach; therefore, it may
be used as a component of individual assessment.

Competence as measured by the Pediatrics Milestones is
ideally based on multiple assessment methods.'* Develop-
ment of a single valid test to assess overall competence is
difficult given the variability of performance across
settings.”'* Using multiple assessment methods provides a
broader sampling per resident and a more meaningful
holistic assessment.” The Clinical Skills Fair offers 1
measure of how well residents meet goals and objectives
using a standardized approach.

Conclusion

The Clinical Skills Fair provides focused curriculum and
program evaluation in a structured and replicable manner,
is implemented relatively easily, and is sustainable. It can
serve as a model for PECs to refine curricula and track
outcomes as continuous process improvement.
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