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Introduction: Clerkship assessment structures should consist of a systematic process that includes
information from exam and assignment data to legitimize student grades and achievement. Analyzing
student performance across assessments, rather than on a single assignment, provides a more accurate
picture to identify academically at-risk students. This paper presents the development and implications of
a structured approach to assessment analysis for the Family Medicine Clerkship at Florida International
University Herbert Wertheim College of Medicine.

Methods: The assessment analysis included a table presenting the distribution of all assessment
performance results for 166 clerkship students from April 2018 to June 2019. A correlation table showed
linear relationships between performance on all graded activities. We conducted a Pearson analysis (r),
coefficient of determination (), multiple regression analysis, and reliability of performance analysis.

Results: Performance on one assessment—the core skills quiz—yielded a statistically significant
correlation (r=.409, r?= .16, P<.001) with the final clerkship grade. The reliability of performance analyses
showed low performers (<-1.7 SD), had both a low mean quiz score (59.6) and final grade (83). Top
performers (>-1.7 SD) had both a high mean quiz score (88.5) and final grade (99.6). This was confirmed
by multiple regression analysis.

Conclusion: The assessment analysis revealed a strong linear relationship between the core skills quiz
and final grade; this relationship did not exist for other assignments. In response to the assessment
analysis, the clerkship adjusted the grading weight of its assignments to reflect their utility in
differentiating academic performance and implemented faculty development regarding grading for
multiple assignments.

Introduction

Identifying low-performing students early in medical school can help facilitate early implementation of
additional academic support services. As such, assessments that effectively measure medical knowledge
related to a learning experience are critical.”? Low-stake assessments like quizzes suffer from a lack of student
motivation and may not be a quality measure.® However, as academic performance among medical students is
relatively consistent and predictive,* low-stake assessments are tools for early identification of academically
at-risk students; little scholarship exists on this.>®
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Medical schools in the United States are highly selective, thereby creating a homogeneous population of
academically successful medical students’-® who should perform in a consistent manner from assessment to
assessment.®'? The content of clerkship assessments measures knowledge related to a set of learning
objectives (eg, family medicine clerkship curriculum),’” which makes quizzes and other assessments
integrated as related measures where performance should be consistent.

Multiple assessments within a clerkship measure knowledge about one domain. A strong positive relationship
among assessments supports convergent validity as knowledge measures,’’ while statistical correlations
between assessment outcomes predict learning.'? Therefore, assessment quality should be viewed as a
holistic system.’® Analyzing student performance across assessments provides a more accurate picture that
identifies at-risk students and predicts later performance. This paper presents the assessment analysis
approach used to evaluate the relationships between Florida International University Herbert Wertheim College
of Medicine (FIU HWCOM)’s Family Medicine Clerkship’s graded assignments and final grade.

Methods

We conducted an assessment analysis for 166 students who completed the required 8-week, third-year family
medicine clerkship between April 2018 and June 2019. The FIU HWCOM Family Medicine Clerkship includes
multiple graded assignments that are due throughout the clerkship (Table 1).

The statistical foundation of the assessment analysis model is based on linear associations between the
outcomes of the assessments. Students who perform well on one assessment should perform well on others.
Even with individual variability, performance should remain relatively stable up and down the performance
scale. We conducted a Pearson correlation (r) and coefficient of determination (), resulting in a table that
provides a statistical interpretation of the relationships.

In addition to the correlation table, we created a line chart to confirm linear relationships. This chart serves as a
visual feedback mechanism to identify characteristics of the outcomes including spreads in scores, group
outliers, and relationships with other assessments. Finally, we performed a multiple regression analysis. We
obtained institutional review board exemption for this study.

Results

The analysis revealed that only the core skills quiz had a statistically significant relationship with student
performance across all other assessments and with the final grade (r=.409, r?= .167, P<.0001; Table 2). The
results are supported in Figure 1, which shows the performance relationships across the clerkship
assessments.

To account for individual factors related to student performance variability, the stratified averages are based on
the clerkship grade. Each data point represents the mean score of 16 students arranged from top to bottom;
the bottom six groups each include 17 students. The performance outcomes for the core skills quiz and final
grade show a consistent or stable pattern of performance with only one set of means with crossover.
Additionally, there is a distinct visual separation between the bottom group of students and the next group up,
allowing for easy identification of the group of students most at-risk for poor performance. Furthermore, for the
eight students who were the lowest performers, scoring below -1.7 SD from the cohort mean, there was an
average core skills quiz score of 59.6, compared to the cohort mean of 78.5 (excluding the bottom eight
scores). The mean final grade was 83, compared to the cohort mean of 92.6 (excluding the bottom eight
scores). Students scoring above -1.7 SD had a mean core skills quiz score of 78.5 and mean final grade of 92.6.

We conducted a multiple regression analysis to examine the relationship between the final clerkship grade and

primer-5-32 20f6



various potential predictors such as the core skills quiz, Clinical Assessment of Student Performance (CASP),
End of Clerkship Assessment (EOCA), and National Board of Medical Examiners (NBME) subject exam (Table
3).

The multiple regression model with all four predictors produced R?=.659, F(4, 161)=77.62, P<.0001. The scores
of the core skills quiz, CASP, EOCA, and NBME subject exam had significant positive regression weights,
indicating students with higher scores on these scales are expected to have higher final grades, after
controlling for other variables in the model (Table 4).

Our results show, for each additional 1-point score in the core skills quiz, the average final grade is expected to
increase by 0.044, assuming that NBME subject exam, CASP, and EOCA final scores remain constant. The
coefficients from the output of this model can be used to create the following estimated regression equation:
Final Clerkship Grade=19.261+0.044*Core Skills Quiz+ 0.272*CASP Final Score+0.312*EQCA Final
Score+0.175*NBME subject exam, and predict the final clerkship grade for a student, based on the scores of
the core skills quiz, CASP, EOCA and NBME subject exam.

Conclusions

The assessment analysis revealed a strong linear relationship between the core skills quiz and the final
clerkship grade; this did not exist for other assignments. The core skills quiz is an objective measure of medical
knowledge, whereas other assignments worth less than 10% of the final grade are subjective, and all students
tend to perform well on them.

The regression analysis further confirmed the predictive nature of the core skills quiz to the final grade along
with its relationship to other assessments within the clerkship." Even though the core skills quiz is weighted at
4% of the overall grade, our results indicate that it contributes meaningfully to the assessment of students’
achievement of the clerkship learning objectives.

Through the assessment analysis, it became clear that, while subjective assignments are important to
students’ learning, they do not assist in predicting lower-performing students warranting early intervention by
faculty. However, the core skills quiz can serve as an evidence-based predictor to later performance. This
system could be used to identify academically at-risk students early in the clerkship, thereby allowing faculty to
identify poor performance, intervene, and monitor the student’s performance. Students can be informed of the
core skills quiz’s predictive nature and have time to refocus their studying.’*

This study had limitations. While the core skills quiz assesses medical knowledge, it is not a direct predictor of
clinical skills, which are evaluated through the CASP and EOCA. However, the core skills quiz had a strong
statistical association with these clinical performance assessments. Unsurprisingly, students with high levels
of medical knowledge are also high performers in the clinical setting. Another limitation was this included an
examination of the relationships of assessments in one clerkship at one medical school, and these specific
findings are not generalizable to clerkships at other medical schools. However, our methodology, as outlined
above, could easily be implemented for other clerkships and different institutions.

As aresult of the assessment analysis, the clerkship adjusted the grading weight of its assignments to more
accurately reflect their utility in differentiating academic performance. Faculty development was implemented
regarding grading for the subjective assignments, with additional adjustments made to the assessment rubrics
to assist in stratifying performance.

The model used in this study provides a user-friendly approach to identifying and predicting student
performance. Observing the statistical associations between assessments can also serve as an additional
feedback mechanism to enhance assessment quality. A measurable understanding of how assessments and
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the final clerkship grades are statistically associated with one another can be used to further develop curricular
plans.

Tables and Figures

Table 1: Family Medicine Clerkship Graded Assignments

Percent  Due Date Description

Assignments of Final (Week of
Grade Clerkship)

Thirteen multiple choice questions that cover topics such as antibiotics,

Core skills quiz 4 1 asthma, urology, dermatology, and gynecology. Supplements a hands-on
q skills simulation activity such as use of metered dose inhaler, urine dipstick
analysis, prostate and cervical exam.
: A full written history and physical; followed by several reflective questions
Patient note 3 2 regarding students’ performance in the encounter.
. Interactive 15-minute student teaching presentation on an assigned core
Stuaent teaching 10 26 family medicine topic, such as hypertension, GERD, constipation.
Narrative medicine 4 6 A faculty-led small group and written narrative essay, which ask students to
assignment reflect on a significant patient encounter.
Clinical assessment of
student performance 25 8 Preceptor’s clinical evaluation of student
(CASP)
End of clerkship 17 8 Three-station OSCE, requiring students to evaluate a standardized patient,

assessment (EOCA)*

NBME Subject Exam 30 8 National board of medical examiners family medicine subject exam

write a patient note, and present the case to a faculty member.

Abbreviations: GERD, gastrointestinal reflux disorder; NBME, National Board of Medical Examiners; OSCE, objective structured clinical examination.

Table 2: Correlation Table

Clinical ERT

- Clerkship
Family Medicine  Core Skills Quiz e ent Clerkship MOBME Family .~ Score
Clerkship (Pearson r | P) P Assessment ) (Pearson
erformance (Pearson r | r?) (Pearson r | ) rir)
(Pearson r | )
Core skills quiz 1
Clinical assessment 0.16994 0.0289
of student 1
performance P=.0286
End-of-clerkship 0.23052 0.0531 0.09625 | 0.0093 ]
assessment P=.0026 P=2174
NBME family 0.18003 0.0324 0.13633 | 0.0186 0.25809 | 0.0666 ;
medicine subject P=0195 P=.0799 P=.0007
0.40902 0.1673 0.40597 0.1648 0.64863 | 0.4207 0.48937 0.2395
Clerkship score 1
P<.0001 P<.0001 P<.0001 P<.0001

Abbreviation: NBME, National Board of Medical Examiners.
*End of clerkship assessment is an objective structured clinical examination requiring students to evaluate a standardized patient, write a patient note, and present
the case to a faculty member.
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Figure 1: Performance Stability Across Assessments Given During Family Medicine Clerkship
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Abbreviations: CASP, clinical assessment of student performance; EOCA, End of Clerkship Assessment; NBME, National Board of Medical Examiners.

Table 3: The Descriptive Statistics

Descriptive Statistics
Mean SD Minimum
Core skills quiz 168 77.56 14.30 31 100
CASP Final Score 166 96.91 3.45 85 100
EOCA Final Score 168 89.10 5.30 73 100
NBME FM Subject 168 87.39 5.27 75 100
Final Clerkship Grade 168 92.10 3.27 75 99

Abbreviations: CASP, clinical assessment of student performance; EOCA, End of Clerkship Assessment; NBME, National Board of Medical Examiners.

Intercept

Core Skills Quiz
CASP Final Score
EOCA Final Score
NBME FM Subject
Observations
R?/adjusted R?
F-test

Table 4: The Multiple Regression Model

Beta P Value Cl
19.261 .000 9.386 - 29.136
0.044 <.0001 0.022 - 0.066
0.272 <.0001 0.184 - 0.360
0.312 <.0001 0.252 - 0.371
0.175 <.0001 0.115 - 0.235
166
0.659/0.650
77.62

Abbreviations: Cl, confidence interval; CASP, clinical assessment of student performance; EOCA, End of Clerkship Assessment; NBME, National Board of Medical

Examiners.
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