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Introduction: Critical care competencies are increasingly relevant across specialties, yet structured exposure in undergraduate
medical education (UME) remains variable. We describe the design, implementation, and early outcomes of a four-week, modular
ICU clerkship.

Methods: We implemented a multidisciplinary ICU clerkship integrating clinical immersion, protected weekly didactics, asynchro-
nous learning, high-fidelity simulation, health equity rounds, and palliative care debriefing. Objectives were aligned with Delphi-
derived undergraduate critical care competencies and AAMC Entrustable Professional Activities. We compared student clerkship
evaluation ratings (learner perceptions on a 5-point Likert scale) before and after a comprehensive curriculum redesign (July 2022—
June 2024 vs July 2024—June 2025) using Welch two-sample #-tests.

Results: Approximately 95 students per year completed the clerkship. Following redesign, the largest improvements were observed in
structural and organizational domains: orientation (+0.94), syllabus (+0.95), didactics (+0.85), and organization (+0.76) (all p <0.001).
Clinical skills (+0.36, p=0.01) and knowledge (+0.31, p=0.01) increased modestly and remained consistently high. Simulation ratings
remained high (4.44 to 4.65, p=0.04). Overall clerkship rating improved from 4.00 to 4.51 (p=0.002).

Discussion: A modular ICU clerkship is feasible and adaptable across settings. Improvements were most pronounced in structural
domains, while core clinical learning domains remained stable, suggesting that targeted curricular redesign can enhance learner
experience while maintaining high perceived educational value.

Keywords: critical care education, undergraduate medical education, clerkship curriculum, simulation-based learning, competency-
based assessment

Introduction

Across hospitals worldwide, patients with life-threatening conditions are routinely managed on general medical and
surgical wards, often by physicians with limited formal training in critical care medicine.' Many US hospitalists report
providing critical care without adequate preparation,” and the COVID-19 pandemic further underscored this system gap
as non-Critical Care Medicine (CCM) trained physicians were deployed to care for critically ill patients.®> Calls to
formally integrate critical care into medical school curricula date back over three decades,” with more recent recom-
mendations from professional societies and educators.>® Despite the inclusion of competencies related to the care of
critically ill patients in many residency programs, fewer than 50% of US medical schools mandate a critical care
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clerkship.” This represents a significant gap in the transition from Undergraduate Medical Education (UME) to Graduate
Medical Education (GME).

A Delphi consensus-derived set of undergraduate critical care competencies aligns closely with AAMC updated
Foundational Competencies of Undergraduate Medical Education (UME) from 2024 and the Entrustable Professional
Activities (EPAs) for entering residency developed in 2014.%'° While nearly all components can be achieved in the ICU,
Patient Care and Procedural Skills #4 (identifies patients in need of urgent or emergent care) and #9 (demonstrates basic
procedural skills) represent foundational competencies that are particularly emphasized and refined in the ICU setting.
The ICU learning environment uniquely supports these competencies by integrating cross-disciplinary knowledge,
exposure to advanced pharmacology and procedures, interprofessional teamwork, and communication around prognosis
and end-of-life care. Early ICU exposure has been associated with better intern performance and greater confidence
across specialties.'""'?

Prior publications have advanced undergraduate critical care education by embedding ICU curricula within existing
clerkships, including internal medicine-based programs that integrate focused didactics and simulation experiences.'”
Early simulation-based learning has also been shown to support competency development prior to residency training.'*
Our contribution differs in both scope and structure. We describe a stand-alone, four-week core ICU clerkship that
integrates competency-driven objectives, protected multimodal didactics, multidisciplinary ICU experiences,
a sustainable simulation curriculum, health equity and palliative care programming, and standardized assessment.
Drawing on more than two decades of institutional experience, we present a practical framework that can be adapted
by institutions seeking to implement or enhance critical care training within undergraduate medical education. Given
ongoing concerns regarding readiness for residency and the challenges of the UME-GME transition, particularly during
the early months of internship,'> structured exposure to critical illness may provide learners with foundational skills in
patient assessment, clinical reasoning, communication, and escalation of care. The purpose of this report is to describe
the design, implementation, and early evaluation of this curriculum while offering a replicable model for other

institutions.

Methods

Ethics Compliance
This project was reviewed by the Stanford University Institutional Review Board (Protocol # 83221) and was determined
not to meet the definition of human subjects’ research. As such, the IRB concluded that no further review was required.

Informed consent was determined to not be necessary and was not obtained.

Curricular Context

In 2000, our institution implemented an interdisciplinary core critical care clerkship, driven by student-led advocacy,
specifically, a formal petition by medical students requesting structured critical care exposure during clerkship training.
Over the past 25 years, this clerkship has consistently evolved, incorporating continuous student and faculty feedback
and curriculum improvements grounded in evidence-based educational frameworks.

The clerkship spans four weeks, requiring students to have completed Step 1 of the USMLE and the clinical rotation
associated with the ICU where they intend to rotate. For example, students wishing to rotate in the Pediatric or Neonatal
ICU must have completed and passed their Pediatrics core clerkship, whereas those rotating in the Medical-Surgical or
Surgical ICU must have completed and passed their Medicine or Surgery core clerkships, respectively.

To adapt to the changing needs of learners, we developed and introduced a case-based simulation curriculum in 2004
that encompasses various patient populations within adult, pediatric, and neonatal ICUs. During the COVID-19
pandemic, we transitioned the entire curriculum to a fully online and asynchronous format. With the return to in-
person education, we undertook a significant re-design of the curriculum in July 2024, integrating a blend of in-person,
virtual, and asynchronous didactic methods to address the evolving learning preferences of post-pandemic learners who

have demonstrated a preference for flexible, interactive formats over purely passive, asynchronous content.'®!”
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This paper outlines key components of the clerkship structure and provides the necessary materials to design and
implement a core ICU rotation for those institutions that do not yet have one. For those institutions with existing
programs, these materials can serve to enhance or augment current offerings.

Implementation
Multidisciplinary Approach
To enhance the relevance and applicability of critical care medicine for students pursuing different sub-specialties, we offer
rotation sites in both academic and community ICU settings, along with opportunities to focus on medical, surgical, pediatric,
and neonatal ICUs. Given the breadth of content covered at these sites, we identify site directors who work in each ICU site
who orient, support, and oversee the collection of evaluations for clerkship students. All faculty receive the clerkship syllabus
to ensure they are aware of the specific requirements and expectations of both the medical students and the clinical teams
(Appendix A). Faculty, residents, fellows, and advanced practice providers work closely with the clerkship students and are
provided an updated “Critical Care Clerkship Educators Guidebook™ every year, which includes information about the core
Critical Care Clerkship, including site descriptions, requirements of medical students, expectations, schedules, and helpful
resources (Appendix B). The specific teams are also provided with a “Clerkship Expectations” worksheet (Appendix C) to
standardize expectations of medical students across diverse clinical teams, sites, and training backgrounds.

Faculty and fellows participating in the specialty sessions, including health equity rounds and simulation sessions,
receive additional training, which includes onboarding with current specialty faculty, receipt of course learning objectives
and materials, facilitator guides, and observation by clerkship leadership.

Learning Objectives

The identification of key learning objectives was the foundation for developing this curriculum. In 2020, a national
consensus process using the Delphi method defined core critical care competencies for medical students, providing
a structured framework for implementation.” Following the resumption of fully in-person teaching in 2024, we undertook
a comprehensive curriculum redesign. Key changes included: consolidating previously fragmented asynchronous content
into structured in-person and hybrid didactic sessions; introducing a formal protected Wednesday afternoon for all
required activities; adding a health equity rounds curriculum; expanding simulation to include competency-based adult
and pediatric/neonatal tracks with standardized facilitation guides; and standardizing the schedule for reviewing student
assessment feedback across all clinical sites. No instructional content areas were removed, rather, previously loosely
structured components were formalized. We redesigned our didactic content to align with the Delphi-derived content
objectives, except for status epilepticus, which we confirmed was adequately covered in the neurology core clerkship
(Table 1). Additionally, we incorporated several content areas, including pediatric and neonatal-focused topics, along
with an expanded procedural skills component in our simulation curriculum (Table 2).

Table | Coverage of Delphi “Highly Recommended” ICU Topics

System/Category Delphi Recommended Topics Anesthesia 306 Curriculum
Neurologic system Altered mental status Yes — Week |

ICU delirium Yes — Week |

Seizure/status epilepticus No — Covered in neurology core clerkship
Respiratory system Acute respiratory distress syndrome | Yes — Week |

Bag-mask ventilation Yes — Simulation Week 2

Mechanical ventilation Yes — Week |

Respiratory failure Yes — Week |

(Continued)
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Table | (Continued).

System/Category Delphi Recommended Topics Anesthesia 306 Curriculum
Circulatory system Anaphylactic shock Yes — Week 2
Arrhythmias Yes — Week 2
Cardiogenic shock Yes — Week 2
Hypotension Yes — Week 2
Hemorrhagic shock Yes — Week 2
Massive Gl bleed Yes — Week 3
Septic shock Yes — Week 2
Renal/Electrolyte system | Acute renal failure Yes — Week |
Electrolyte abnormalities Yes — Week |
Hypo/hyperglycemia Yes — Week 3
Supplemental topics Blood gas interpretation Yes — Week | and 4
Invasive monitoring Yes — Week 2
ICU monitoring Yes — Week | and 2

Table 2 Additional Topics Covered in Core Didactic Curriculum

refeeding); SBP prophylaxis

System/Category Additional Topics Covered Source Weeks

Neurology Brain death determination; Pain assessment tools (CPOT); Sedation pharmacology Week |

Pulmonary Intubation & airway management; Ventilator liberation strategies; Ventilatory Week |
mechanics

Renal/Acid—Base Renal replacement therapy modalities (continuous vs intermittent); Hyponatremia Week | and 4
management; Mixed acid—base disorders

Cardiovascular Hemodynamic monitoring; Advanced arrhythmia pharmacology; Sepsis guidelines Week 2

Shock & Hematology Obstructive shock; DIC, TMA, myelosuppression; Transfusion reactions; Week 2 and 4
Pharmacologic hemostasis

Gl & Nutrition Liver failure (ALF, ACLF); Abdominal compartment syndrome; ICU nutrition (ESPEN, | Week 3

Pediatrics & Neonatology

Pediatric advanced life support (PALS); Epinephrine dosing in pediatrics; Neonatal

resuscitation program (NRP)

Week 3 (PICU/NICU Sim)

Procedures

Oxygen supplementation and escalation, introduction to intubation, intra-osseus line

placement

Week 2 and 3 (Adult,
PICU/NICU Sim)

Core Didactics

The structure of core didactics includes a mix of in-person seminar-style teaching, asynchronous self-directed reading with
weekly quizzes, case-based simulation sessions, a case-based health equity discussion, end of rotation exam review, and
a debriefing death and dying session led by palliative care colleagues (Table 3). All core didactic sessions are specifically
designed for and are unique to the critical care clerkship. Students are relieved of clinical duties starting at noon on each

Wednesday to participate in required didactic activities and to allow time for self-study. Attendance at all in-person sessions,
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Table 3 Overview of Required Didactics During the 4-Week Critical Care Clerkship

Week Format Content Areas Assignments/Deliverables
Week | Orientation (day I) + In-person Didactics + | Orientation; Neurology; Pulmonary; Renal; Health Equity Clerkship goals; Feedback on
Case-based discussion (day 3) Rounds (HER) Presentations; Week | Quiz
Week 2 Simulation (Adult) + Self-study (day 10) Cardiovascular; Infectious Disease; Miscellaneous Progress note for feedback; Mid-Clerkship

Feedback; Week 2 Quiz

Week 3 Simulation (Pediatric) + Self-study (day 17) Gastrointestinal; Nutrition Week 3 Quiz
Week 4 In-person Didactic + Shelf review (day 24) Hematology; Transfusion Reactions; Palliative Care H&P form; Patient/Procedure logs; Week
(Debriefing Death & Dying); Shelf Exam Review 4 Quiz; Shelf Exam (day 28)

Note: Weekly quizzes are open-note and all assignments must be completed by the end of the clerkship.

including health equity rounds, adult and pediatric simulation, and debriefing on death and dying, is required to pass the
clerkship. All assignments are required to be completed by the end of the rotation, to allow for flexibility among adult learners.

Didactics are organized by organ system and are taught sequentially through the four weeks (Table 3). Weekly
quizzes consist of 1-step questions directly related to the content areas covered each week. The final exam was developed
in collaboration with our multidisciplinary site directors and is composed of 2 and 3-step questions directly aligned with
the educational objectives covered.

Implementation of a Sustainable Simulation Curriculum
‘We run high-fidelity simulation tracks centered on 1) rapid recognition and initial management of critical illness with an emphasis
on respiratory failure and shock, 2) team leadership and crisis resource management, and 3) age-appropriate guideline-based
resuscitation. Simulation sessions are scheduled during the second and third weeks of the four-week clerkship to follow initial
clinical exposure and didactics and are delivered over two four-hour protected afternoons (one adult session and one combined
pediatric/neonatal session). Each simulation scenario lists three to five objectives mapped to our clerkship objectives and integrates
Advanced Cardiac Life Support (ACLS), Pediatric Advanced Life Support (PALS), or Neonatal Resuscitation Program (NRP)
algorithms. Scenario structures and key teaching points were adapted from MedEdPORTAL resources;'® we added a brief crisis
resource management didactic before the first adult simulation and use the “Promoting Excellence and Reflective Learning in
Simulation”, or “PEARLS” framework for debriefs.'® Cases are reviewed with simulation technologists to optimize feasibility and
reproducibility. Hands-on skills are incorporated within cases including bag-valve-mask ventilation, chest compressions, intraoss-
eous access placement, and an introduction to advanced airway support (intubation and bi-level positive airway pressure).
Sessions are staffed by simulation technologists, an embedded nurse participant, a faculty facilitator, and an adult or
pediatric critical care fellow who serves as a co-instructor. Most faculty complete the simulation instructor course
through Stanford’s Center for Immersive and Simulation-based Learning Center. We designed cases for six to eight
learners per scenario for optimal participation, though can accommodate cohorts of more than ten students (Appendix D).

Student Assessment and Evaluation

Students are assessed and evaluated on competency-based metrics. They are required to meet with the attending on
service by the end of the second week for in-person formative feedback and to submit a mid-clerkship Feedback form
signed by the attending. Final evaluations are competency-based using the Reporter, Interpreter, Educator, Manager
(RIME) framework and are sent to attendings, fellows, residents, and advanced practice providers identified by the
clerkship student. The mid-clerkship feedback form and RIME-based final evaluation are standardized across all core
clerkships at our institution (Figures 1 and 2). To support consistency across evaluators of varying training levels and
clinical sites, all faculty, residents, fellows, and advanced practice providers receive the clerkship syllabus and annual
Educators Guidebook, and site directors are briefed on evaluation expectations each year. A formal inter-rater reliability
process has not been implemented and represents a limitation of this methodology. Students may submit a clerkship
evaluation during a three-week open window following completion of the shelf exam that closes before their summative
grades are released (Figure 3). All assessment and evaluation instruments are proprietary tools developed by the
university’s medical education department.

Advances in Medical Education and Practice 2026:17 https: 5
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Critical Care Clerkship
MID CLERKSHIP FEEDBACK

(Please give this form to your attending only)

Student Name: Attending:
Clerkship Site: Period:
Comments:

Something to A . A Particular
‘ Focus On DOlng el

History & Physical Exam (Reporter Level)

Focused exam based on chief problem 0 0 |
Understands data from invasive monitors and incorporates this into 0 0 0
presentations/exam

Clinical Assessment / Plan (Interpreter Level)

Develops a differential diagnosis that is prioritized O O O
Provides assessments based on physiologic data

Easily summarizes the patient's active problems into a succinct one liner

Medical Knowledge
Dc_:r_nonstrates a s_trf)ng foundational knowledge in pathophysiology as related to O 0 0
critical care medicine
Demfn}strates th_e ability to reference_evidence-based gui@elines for common = 0 0
conditions seen in the ICU (e.g., septic shock, ARDS, fluid balance)
Compassion / Humanism
O O O
Professionalism
O O O
Student Signature: Date:
Attending Signature: Date:

Figure | Mid-clerkship Feedback form. Form used to provide student feedback given by attending physician by the end of week two of the clerkship. Feedback is then
reviewed with clerkship director in the first half of week three to identify if the student is on track to pass the clerkship.

6 https: Advances in Medical Education and Practice 2026:17



Arkin et al

Critical Care Core Clerkship
Medical Student Evaluation

Evaluated By:
Evaluating:

Dates:

* Indicates a mandatory response

Initial Assessment

* Did you personally provide medical care or mental health counseling to this student?
O Yes
O No

* Time spent with the student
O Less than one day
O 1-5 Days
O 1-2 Weeks
0 2-3 Weeks
0O 3-4 Weeks

* Evaluator Role

Please select based on your personal observations of this student's performance.

* Did the student meet expectations for the following domains?
- Obtains an accurate, appropriately complete and detailed H&P.

- Presents patient data clearly and logically, following a standard format, with good command of medical
terminology.

[0 Meets expectations in all domains

[ Concerns in one or more domains

If you have concerns, please select which domain(s):
[0 Unable to obtain an accurate, appropriately complete and detailed H&P.

[ Unable to present patient data clearly/logically, following standard format, with good command of medical
terminology.

If you have concerns, please describe them here:

Figure 2 Final clerkship evaluation form of medical student. Assigned to supervising evaluators who worked with medical students as a final clerkship evaluation form. Uses the
Reporter, Interpreter, Educator, Manager (RIME) framework for evaluation. Evaluators may include faculty, fellow, and resident physicians, along with advanced practice providers.
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Please indicate whether each statement is consistently true, sometimes true, or rarely/never true. If you worked with
the student for several days or weeks, base responses on performance at the end of your time together.

AT PGS TR O A0S Sometimes True Consistently True

to Assess True

* Gathers data efficiently. O O O O
* Focuses H&P and adapts presentation to the situation/reason

for visit or hospitalization. O L o U
* Selectively presents pertinent information. O O O O
* Synthesizes and concisely summarizes data. O O O O
* Interprets clinical findings to independently offer an accurate

working diagnosis and prioritized differential diagnosis and/or O O O O
problem list.

* Describes the pathophysiology or rationale underlying each 0 0O [ 0

possible diagnosis when relevant to patient care.

Manager / Educator

Please indicate whether each statement is consistently true, sometimes true, or rarely/never true. Base responses on
performance at the end of your time together.

N SIS LETE 70 PINGICS Sometimes True Consistently True

to Assess True
* Offers a reasonable plan for testing and/or treatment,
including needs beyond the immediate hospitalization or clinic [ [ | [l
visit.
* Incorporates patients' work and home situations, values and 0 0 O 0

preferences in treatment planning recommendations.

* Discusses the risks, benefits, and costs of tests and treatments
and of alternative choices. Demonstrates awareness of the O O O O
sensitivity and specificity of lab tests and imaging modalities.

* Incorporates information from reference resources and
e s . . O O (| O
clinical studies in developing evaluation and treatment plans.

* Serves as a primary provider in patient care. Trusted by the

preceptor/team to manage tasks (e.g., calling consults,

speaking with outside physicians, arranging discharges, (| [} O (|
following up labs and studies). Contributes substantially to

patient management.

* Did the student meet expectations for the above domains?
O Meets expectations in all domains

O Concerns in one or more domains

Use the text box to provide examples and descriptions of performance: Patient Care
Comments may include details about clinical skills, fund of knowledge, or application of knowledge to clinical care.

Figure 2 Continued.
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Use the text box to provide suggestions for improvement: Patient Care
Comments may include details about clinical skills, fund of knowledge, or application of knowledge to clinical care.

Fundamentals of Professionalism and Interpersonal Communication

Please select based on your personal observations of this student's performance.

* Did the student meet expectations for the following domains?

- Communication and relationships with patients and families

- Communication and relationships with students, faculty, staff

- Reliability, responsibility

- Commitment to Excellence: self-improvement, adaptability, efforts to gather and respond to feedback
- Honesty, integrity, adherence to ethical practice principles

L] Meets expectations in all domains

O Concerns in one or more domains

If concerns, select which domain(s):
O Concerns about communication and relationships with patients and families
O Concerns about communication and relationships with students, faculty, staff
O Concerns about reliability, responsibility

O Concerns about commitment to excellence: self-improvement, adaptability, efforts to gather and respond to
feedback

O Concerns about honesty, integrity, adherence to ethical practice principles

If you have concerns, please describe them here:

Exceptional Professionalism and Interpersonal Communication

* Please select any domains in which the student demonstrated exceptional professionalism in service to the
patient:

O Extends self beyond usual duties to ensure patient comfort or wellbeing
00 Advocates respectfully and diplomatically on behalf of patients

O Serves as preferred source of information and/or support for patient

O I have not observed any of the above behaviors.

O I have not spent enough time with the student to make an assessment.

Figure 2 Continued.
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* Please select any domains in which the student demonstrated exceptional professionalism in service to the
team:

(] Makes an extra effort to support or help fellow students and others excel

[0 Without prompting, takes on extra work to help the team/preceptor

O Supports the team by paying attention to the needs and care plans of patients beyond those assigned
U1 I have not observed any of the above behaviors.

O I have not spent enough time with the student to make an assessment.

* Please select any domains in which the student demonstrated exceptional professionalism in pursuit of their
own learning:

00 Maintains composure and manages conflict in difficult situations

[0 Makes an extra effort to participate in learning opportunities beyond those required

0 Seeks and responds openly and proactively to feedback

00 Demonstrates advanced degree of personal responsibility & accountability — beyond punctual/reliable
01 I have not observed any of the above behaviors.

O I have not spent enough time with the student to make an assessment.

Please provide any examples of exceptional professionalism and interpersonal communication demonstrated by the
student:

Overall Assessment

* Overall, do you feel that this student performed at an advanced level for a student on a required clerkship,
i.e. at the level of a sub-intern or beyond?

O Yes
[ No
[ Unable to Assess

Mid-Clerkship Feedback

For the evaluator to answer:

* T have discussed the above mid-clerkship feedback with the student
O Yes
O No

For the evaluee to answer:

* I have reviewed the above mid-clerkship feedback
O Yes
0 No

Figure 2 Continued.
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Critical Care Core Clerkship
Core Clerkship Evaluation Form

Evaluated By:
Evaluating:
Dates:

* Indicates a mandatory response

Professionalism Guidance

Please review the guidelines for evaluation completion and use of professional language provided in the MD Handbook
before completing this form.

Core Clerkship Elements

Please rate the following core clerkship elements:

WA/ OmElE Poor Fair Good Very Good Excellent
to Rate

* Orientation O O O O O O
* Syllabus O O O O O O
* Communication about clerkship performance
assessment O O O = O O
* Didactic program O O O O O O
* Organization of the clerkship O O O O O O
* Simulator training or standardized patient exercises O O O O O O
* Exposure to the specialty
Effectiveness of the clerkship in exposing you to a variety of O O O O O O
common problems
* Knowledge
Effectiveness of the clerkship in expanding your knowledge O O O O O O

of core topics

* Clinical skills
Effectiveness of the clerkship in helping you refine your data O O O O O O
gathering, clinical reasoning, and patient management skills

* Professionalism 0 0 O O O O

Effectiveness of the clerkship in promoting professionalism

* Overall rating of the clerkship O O O O O O

Formal Mid-Clerkship Feedback

* Did you receive formal mid-clerkship feedback (e.g., email, written report, or meeting with a faculty member or
clerkship staff member to review your performance)?

O Yes
O No

If yes, please rate the usefulness of the feedback:

Figure 3 Student evaluation form of core clerkship. Form provided to students following completion of the 4-week clerkship for evaluation. Must be completed within three
weeks following completion of the clerkship.
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NATOIEE g Fair Good  Very Good Excellent
to Rate
* Usefulness of mid-clerkship feedback O O O O O O

* Did the clerkship staff (e.g., course or site director, clerkship coordinator) review your patient logs for missed
learning experiences (e.g., patients/diagnoses not seen)?

O Yes
O No

* Did the clerkship staff provide instructions on how to satisfy clerkship requirements for patient encounters and how
to make up for any patients/diagnoses not seen?

O Yes
[0 No

Final Attributes

Please rate the following final attributes of the core clerkship:

N/?ollg:tzble Poor Fair Good Very Good  Excellent
Overall experience O O O O O O
Faculty teaching quality O O O O O O
Supervision and support 0 O O O O O

(Add or edit rows above as needed for your clerkship)

Comments and Suggestions

Please comment (positive or negative) on any aspects of your experience in this clerkship:

Please provide suggestions for how to improve the clerkship:

Mid-Clerkship Feedback Confirmation

For the evaluator to answer:

* 1 have discussed the above mid-clerkship feedback with the student
O Yes
O No

For the evaluee to answer:

* 1 have reviewed the above mid-clerkship feedback
[ Yes
O No

Figure 3 continued.
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Implementation Considerations and Challenges

The critical care clerkship was designed as a multidisciplinary experience, with faculty from anesthesiology, surgery,
pediatrics, and internal medicine including community and academic sites. This structure reflects the reality that critical
care has far-reaching relevance across the medical landscape. The clerkship has been administratively housed within
a single department, relying on strong cross-departmental relationships.

Feasibility was also shaped by historical timing. The clerkship emerged during a period of curriculum reform in
the year 2000, when institutional leadership and students were advocating for change. Without this broader climate of
curricular openness, launching a new, multidisciplinary clerkship would have been far more challenging, limiting
generalizability to schools not engaged in active curriculum redesign.

A major logistical barrier has been the need for protected leadership time. Successful implementation required
a clerkship director and a small group of faculty with concentrated educational responsibility. Ideally, site directors would
have protected time, but this has not always been possible. As the clerkship expanded in parallel with the national growth
of critical care services, coordination across multiple clinical sites increased administrative and educational complexity.

Sustaining effective didactic teaching has also been difficult. The original in-person lecture-based models were highly
valued but logistically unsustainable. Asynchronous standardized modules improved scalability but were limited by poor
learner engagement, technical constraints, and slow update cycles. Students consistently preferred in-person, interactive
learning, highlighting the tension between feasibility and educational quality.

The transition from an elective to a required clerkship also introduced new challenges. When the rotation was
elective, students self-selected based on interest in critical care. As a core clerkship, learning objectives were reframed to
be broadly relevant to students entering all specialties. This required iterative refinement of content and assessment to

ensure broad relevance beyond students pursuing careers in critical care.

Results

Each academic year, 90-100 medical students are enrolled in the rotation and complete a 4-week rotation in their
assigned clinical site. Prerequisite clerkships in pediatrics, medicine, or surgery prior to the critical care rotation ensures
baseline familiarity with inpatient care and disease processes within the specific specialty.

We first examined alignment between our didactic content and published Delphi-derived undergraduate ICU competen-
cies. As summarized in Table 1, our reorganized curriculum covered all “highly recommended” topics identified in the Delphi
study except status epilepticus, which remained housed in the neurology core clerkship. Table 2 outlines additional topics that
were incorporated to reflect institutional strengths and post-pandemic needs, including expanded content in sedation and
delirium, renal replacement modalities, shock subtypes, transfusion reactions, critical care nutrition, and pediatric/neonatal
resuscitation. Table 3 presents the weekly structure of didactics, simulation, health-equity rounds, and palliative care
debriefing, showing that each core domain is addressed in a deliberate sequence over the four-week clerkship.

We compared clerkship evaluation ratings from a historical pre-redesign period (July 1, 2022- June 30, 2024) with
ratings from the first academic year following a comprehensive curriculum redesign (July 1, 2024- June 30, 2025).
Evaluation data were obtained from institutionally generated One45 and MedHub (evaluation platforms used by the
medical school) summary reports, which provide item-level means, standard deviations, and response counts for each
clerkship evaluation question. We compared pre- and post-redesign ratings using Welch two-sample #-tests. All ratings
were collected on a 5-point Likert scale, with higher scores indicating more favorable evaluations.

Structural and organizational components of the clerkship demonstrated the largest improvements following the
redesign (Table 4). Mean ratings for orientation increased from 3.67 in the pre-redesign period to 4.61 post-redesign
(mean difference +0.94, p < 0.001). Similarly, ratings for the syllabus improved from 3.48 to 4.43 (+0.95, p < 0.001), and
overall organization of the clerkship increased from 3.67 to 4.43 (+0.76, p < 0.001).

The didactic program increased from a mean of 3.64 pre-redesign to 4.49 post-redesign (+0.85, p < 0.001). Ratings
for communication about clerkship performance assessment also improved significantly, rising from 3.92 to 4.46 (+0.54,
p = 0.002). Ratings for clinical skills and knowledge acquisition were high in both periods and increased modestly
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Table 4 Clerkship Evaluation Ratings Before and After Curriculum Redesign

Category Pre-Redesign Mean | Post-Redesign Mean p value*
(SD) N=98 Mean (SD) N=62 Difference
Orientation 3.67 (1.3) 4.61 (0.6) +0.94 <0.001
Syllabus 348 (1.3) 4.43 (0.8) +0.95 <0.001
Communication about clerkship performance assessment 3.92 (1.1) 4.46 (0.7) +0.54 0.002
Didactic program 3.64 (1.3) 4.49 (0.7) +0.85 <0.001
Organization of clerkship 3.67 (1.3) 4.43 (0.8) +0.76 <0.001
Simulation training or standardized patient exercises 4.44 (0.8) 4.65 (0.7) +0.21 0.04
Exposure to the specialty 4.46 (0.8) 4.66 (0.6) +0.20 0.05
Knowledge (effectiveness of clerkship in expanding your knowledge of core topics) 4.38 (0.9) 4.69 (0.6) +0.31 0.0l
Clinical skills (effectiveness of clerkship in helping you refine your data gathering, 4.33 (1.0) 4.69 (0.6) +0.36 0.01
clinical reasoning, and patient management skills)
Professionalism (Effectiveness of the clerkship in promoting professionalism) 4.33 (0.9) 4.73 (0.5) +0.40 0.003
Overall rating 4.00 (1.1) 4.51 (0.6) +0.51 0.002
Usefulness of mid-clerkship feedback 3.69 (1.1) 3.91 (0.9) +0.22 0.18

Note: *p values from Welch two-sample t-tests using summarized data.

following the redesign. Mean ratings for clinical skills increased from 4.33 to 4.69 (+0.36, p = 0.01), while ratings for
knowledge of core critical care topics increased from 4.38 to 4.69 (+0.31, p = 0.01).

Perceived effectiveness of the clerkship in promoting professionalism improved from 4.33 pre-redesign to 4.73 post-
redesign (+0.40, p = 0.003). Ratings for simulation-based learning remained high across both periods, increasing slightly
from 4.44 to 4.65 (+0.21, p = 0.04). Similarly, ratings for exposure to the specialty were consistently favorable and
increased modestly from 4.46 to 4.66 (+0.20, p = 0.05).

The overall rating of the clerkship increased from 4.00 in the pre-redesign period to 4.51 post-redesign (+0.51, p =
0.002), reflecting cumulative improvements across multiple domains. In contrast, ratings for the usefulness of mid-
clerkship feedback showed a smaller, non-significant increase from 3.69 to 3.91 (+0.22, p = 0.18).

Discussion

This report describes the design, implementation, and evaluation of a stand-alone, four-week core ICU clerkship for
medical students, designed for replication and implementation. The curriculum consolidates Delphi-derived competen-
cies mapped to AAMC EPAs, protected multimodal didactics, multidisciplinary clinical sites, a high-fidelity simulation
sequence, and structured assessment. Across cohorts, clerkship ratings in structural domains (orientation, syllabus,
didactics, communication about assessment) improved meaningfully in the post-pandemic redesign period, while clinical
and professional domains remained stably high. These findings suggest the model is feasible and that targeted structural
changes can raise learner satisfaction and perceived learning.

Cognitive Load Theory may provide a useful framework for interpreting these findings.? Improvements in orienta-
tion, organization, and communication may have reduced extraneous cognitive load by clarifying expectations and
creating a more structured learning environment. The redesign also incorporated intentional sequencing of educational
activities, with foundational didactics preceding simulation and simulation occurring after initial clinical exposure. This
progression may have allowed learners to build upon developing clinical schemas while minimizing unnecessary
cognitive burden associated with unfamiliar content and environments. As a result, learners may have been better
positioned to focus on the integration and application of critical care knowledge and skills.
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Several features of the redesigned curriculum may explain the observed improvements in learner evaluations. First,
explicitly mapped learning objectives anchored all educational activities, including clinical experiences, didactics, simulation,
and assessment, improving alignment and transparency. Second, simulation was intentionally positioned after initial clinical
exposure and before summative assessment, allowing learners to apply developing clinical knowledge in a psychologically
safe environment while receiving structured feedback. Third, standardization of simulation cases and close collaboration with
simulation technologists enhanced consistency and reproducibility across instructors and training periods. Finally, the
curriculum incorporated content that is often underrepresented in undergraduate medical education, including health equity,
bias-aware clinical reasoning, and structured reflection on death and dying. Together, these elements may have contributed to
improvements in learner experience while preserving the strengths of the clinical training environment.

Beyond curricular content, program infrastructure likely contributed to successful implementation. Regular meetings with
site directors helped align expectations across diverse clinical settings and provided a mechanism for continuous quality
improvement. Standardized assessment processes, including a mid-clerkship feedback meeting, an internally developed shelf
examination aligned with clerkship objectives, and use of a centralized learning-management platform, supported consistency
across sites while maintaining flexibility for individual clinical experiences. These operational elements may be particularly
important for institutions seeking to implement multidisciplinary clerkships spanning multiple clinical environments.

Lessons for adoption include starting with a concise, shared set of competency-based objectives, protecting time for
core didactics and simulation, partnering closely with simulation teams to co-develop facilitation guides and reproducible
case templates, and using standardized evaluation processes across sites, such as required mid-clerkship feedback and
RIME-based assessments. Institutions without access to high-fidelity simulation can adapt the sequence using low-
fidelity task trainers, tabletop exercises, or case-based team discussions while preserving the emphasis on recognition,
decision-making, and communication in critical illness.

Future work will focus on iterative refinement and stronger evaluation. We will use learner and faculty feedback to
improve site-specific orientation and clarify expectations across ICU settings. We will study the simulation curriculum in
greater depth, including reproducibility of cases across instructors, the specific effects of crisis resource management
teaching, and examining extended reality modalities as an adjust to traditional simulation.

In summary, a structured, four-week ICU clerkship represents one approach to support the transition from under-
graduate to graduate medical education. This modular critical care curriculum provides a practical pathway for medical
schools to ensure that all physicians are prepared to recognize and respond to critical illness.

Limitations

Our work has several limitations. It is a single-institution experience with resources that may not be uniformly available,
including simulation center access, technologist support, and protected time for students and clerkship faculty. The study
relies on subjective student evaluation ratings rather than objective assessments of knowledge or procedural competency.
Formal inter-rater reliability procedures were not implemented, and consistency in how evaluators across training levels
rate students has not been empirically verified. Importantly, the outcomes reported here are based primarily on learner
perceptions and clerkship evaluation ratings. Objective competency measures and long-term educational effectiveness

were not directly assessed, and conclusions should be interpreted accordingly.
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