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Executive Summary

In health sciences education—spanning medical, veterinary, physician assistant, and nursing
programs—the transition from classroom to clinical rotation marks a critical shift in student
assessment. While quantitative grades provide a baseline, the most valuable insights into a
student's readiness for practice often lie within the qualitative feedback provided by
preceptors, faculty, and peers. A substantial body of medical-education research argues that
the rich detail in narrative descriptions captures dimensions of competence that numerical
scores and grades systematically lose in translation.[1]

However, as programs scale, the sheer volume of narrative data becomes overwhelming for
clinical administrators to synthesize manually. The shift to competency-based medical
education (CBME) has, by design, generated volumes of assessment data that dwarf those
produced under traditional models, leaving committees struggling to make robust, data-driven
decisions while still delivering developmental feedback.[2] This white paper explores how
Al-driven sentiment analysis and natural language processing (NLP) are revolutionizing clinical
evaluation. By transforming fragmented narrative comments into cohesive "Evaluation
Insights," programs can move beyond retrospective grading toward proactive,

competency-based professional development.

The Challenge: The Data-Rich, Insight-Poor Gap

Clinical education generates a wealth of qualitative data. A single student may receive dozens
of evaluations across multiple rotations, each containing narrative comments regarding their

professionalism, clinical reasoning, and interpersonal skills.
For clinical administrators and Deans of Students, this presents a significant logistical hurdle:

e Aggregation Fatigue: Manually reading hundreds of comments to identify a pattern of
behavior is time-prohibitive. Manual review of narrative evaluations, while valuable, is
time- and resource-intensive, which limits its usefulness for surfacing concerns at
scale.[3] As CBME has expanded the data committees must review, programs
increasingly struggle to make robust, data-driven decisions from the volume alone.[2]

e Subjectivity Bias: Individual preceptor comments may be outliers; without a way to
aggregate sentiment, a single negative or glowing review can disproportionately

influence a student's record. NLP offers a systematic way to examine narrative text at
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scale for patterns and potential bias that are difficult to detect by reading evaluations
one at a time.[4]

e Delayed Intervention: Subtle weaknesses in areas like "medical knowledge
boundaries" or "handover transitions" may go unnoticed until they become significant
deficiencies. The remediation literature finds that the later a struggling learner is
identified, the more extensive and discouraging the intervention tends to be, making

early, systematic identification preferable to a reactive, post-failure approach.[5]

The Solution: Sentiment Analysis in Health Science

Education

Sentiment analysis uses Al to identify, extract, and quantify the emotional tone and thematic
content of written feedback. When applied to clinical evaluations, this technology bridges the
gap between raw data and actionable longitudinal insights. A 2024 scoping review of NLP in
graduate medical education found the technology already being used for automated
performance evaluation, sentiment analysis of narrative feedback, personalized learning

recommendations, and competency-assessment algorithms.[6]

1. Synthesizing the "Executive Summary"

Advanced platforms now offer the ability to generate automated executive summaries. By
analyzing feedback from students, faculty, and preceptors, Al can provide a high-level overview
of a student's trajectory. This allows administrators to immediately see if a student is
"On-Track" and identify whether their evaluation and Entrustable Professional Activities (EPA)
ratings align with expected levels. NLP techniques have already been shown to deconstruct
narrative evaluations, identify performance patterns, and generate actionable

recommendations supporting both individual development and programmatic improvement.[6]

2. ldentifying Soft Skill Trajectories

Professionalism is often the hardest domain to quantify. NLP has been used to systematically
screen large corpora of narrative evaluations for professionalism concerns that would be
impractical to surface through manual review alone—in one study, more than 15,000 narrative
evaluations were analyzed to flag potential professionalism lapses.[3] Sentiment analysis

categorizes narrative feedback into specific themes such as:
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e Rapport-Building: Identifying consistently positive feedback regarding patient empathy
and communication.

e Reliability and Accountability: Tracking mentions of punctuality and preparedness
across different rotations.

o Receptiveness to Feedback: Distinguishing between students who merely accept

feedback and those who actively integrate it into daily practice.

By highlighting these as "Strengths" or "Weaknesses," administrators can mentor students on
the specific nuances of professional behavior that a letter grade cannot capture.

3. Monitoring Technical Competency and EPA Growth

For health science programs, tracking the progression from "direct supervision" to
"unsupervised practice" is essential for accreditation. The EPA framework—introduced by Olle
ten Cate in 2005 and now adopted across medicine, nursing, veterinary medicine, pharmacy,
and other health professions—operationalizes competence through entrustment decisions
made along a defined scale of supervision, from "allowed to observe" through to "ready to
supervise others."[7] In the United States, the AAMC's 13 Core EPAs for Entering Residency
define the activities a graduate should be able to perform with indirect supervision on the first
day of residency, explicitly to close the documented performance gap at the

medical-school-to-residency transition.[8]
Sentiment analysis can track the trajectory of specific clinical skills, such as:

e Clinical Reasoning: Identifying if a student is consistently moving from "meets
expectations" to "exceeds" in diagnostic planning.

e Procedural Independence: Monitoring if early-phase dependence on supervision in core
procedures (EPA 3) is evolving into independence over time.

e Diagnostic Interpretation: Flagging specific areas, such as radiographic interpretation
or imaging technique, where a student may be consistently "progressing" but not yet

"proficient."
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Impact on Program Administration

The shift toward Al-enhanced evaluation insights provides three distinct advantages for health

science university programs:

Enhanced Remediation Planning

When a student struggles, administrators no longer need to hunt for the "why." Al-driven
insights can pinpoint whether the issue is a lack of medical knowledge, poor time
management, or a specific communication gap with interprofessional teams. This supports the
broad consensus in the remediation literature that early identification and targeted
intervention—before difficulties escalate toward academic probation—produce better and

more durable outcomes than reactive, post-failure remediation.[5]

Longitudinal Accuracy

Students often perform differently across various clinical environments (e.g., Surgery vs.
Pediatrics). Sentiment analysis provides a longitudinal view that smooths out environmental
variables, providing a more accurate reflection of the student's "true north" in terms of
competency. This aligns with the principle that formal entrustment decisions should rest on
longitudinal performance assessments drawn from multiple assessors over time rather than

any single rating.[7]

Accreditation Readiness

Accrediting bodies (such as the LCME, COCA, or ARC-PA) increasingly look for evidence of
continuous quality improvement and competency-based assessment. Since 2015, the LCME
has required medical schools to engage in ongoing strategic planning and continuous quality
improvement (CQIl) processes that yield measurable outcomes used to improve the educational
program and to monitor compliance with accreditation standards.[9] Having a system that
automatically aggregates and analyzes student performance data provides a robust,
data-backed audit trail of student growth and program efficacy.
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Integration with eMedley

As the most comprehensive academic management platform for health sciences, eMedley
integrates these advanced Al capabilities directly into the clinical workflow. The eMedley.ai
Evaluation Insights dashboard serves as a central hub for clinical administrators, offering a
visual and narrative synthesis of all evaluation data. Purpose-built dashboards have been
shown to be an effective response to the data-volume problem CBME creates, translating
committee needs into visualizations and narratives that support data-driven
decision-making.[2]

Rather than viewing evaluations as isolated forms, eMedley's sentiment analysis treats them
as a continuous stream of data. The platform identifies key strengths—such as history taking
and patient rapport—while flagging specific opportunities for improvement in areas like
documentation or record management. This ensures that clinical administrators can spend less

time on data entry and more time on high-impact student mentorship.

Conclusion

The future of health sciences education lies in the ability to turn "big data" into "human
insights." By leveraging sentiment analysis, clinical programs can ensure that every piece of
feedback—from the shortest preceptor comment to the most detailed faculty review—is
utilized to its fullest potential. This technology does not replace the judgment of clinical
educators; rather, it provides them with the clarity needed to graduate the next generation of

highly skilled, professional, and empathetic healthcare providers.
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