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Education is at the heart of patient care.
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Prior Millennium Conferences

MC | and Il - Focus on teaching, faculty models, and faculty development

MC Il - The continuum of medical education with emphasis on primary care and
internal medicine

MC 2005 — Simulation

MC 2007 — Education Research

MC 2009 — Patient Safety and Education

MC 2011 — Critical Thinking

MC 2013 — Teaching Value-Added Care

MC 2015 — Transforming the Post-Clerkship Curriculum

MC 2017 — Aligning UME and GME Teaching

MC 2019 — Self-directed Learning

MC2023 - Professionalism in a World with Pandemics and Upheaval



Millennium Conference Teams 2025
Artificial Intelligence

Harvard Medical School

Morehouse School of Medicine

Northwestern University/Feinberg School of Medicine

NYU Grossman School of Medicine

Perelman School of Medicine at the University of Pennsylvania

Uniformed Services University of the Health Sciences, F. Edward
Hebert School of Medicine

University of Michigan Medical School
Virginia Tech Carilion School of Medicine



The Goals of MC 2025

e To consider and recommend (with a 2-year time frame in mind)...
— What students and trainees must know about Al
— How Al should be used in the pre-clerkship curriculum
— How Al should be used in clinical teaching (students and trainees)
— What faculty need to know about Al

— How do we assess that student and trainees have acquired the
knowledge and skills to use Al appropriately and to be an excellent
physician in a world with Al
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Artificial Intelligence (Al)
Setting the Stage — Deep Blue - 1997

On May 11, 1997, IBM’s Deep Blue
made history as the first computer to
beat a world champion (Kasparov)

Deep Blue took the match -- Kasparov
refused to believe it.

https.//theconversation.com/twenty-years-on-from-deep-blue-vs-kasparov-how-a-chess-match-started-the-big-
data-revolution-76882



Al and “Wicked” vs “Kind” Environments

e Chess is a “kind” learning environment —
,,,,,,,,,,,,,,,,,,,,,,,, patterns repeat over and over; feedback

RANG E accurate and repetitive

W wuny - © Medicine is a “wicked” environment. Rules of

] game are often unclear or incomplete; may not
be repetitive patterns; feedback may be
delayed and inaccurate; demands cognitive
PAVID epsrey | flexibility

e Students (and teachers) try to turn conceptual
problems into procedural ones (algorithm)



Al as Teaching Assistant

e Generate Questions
e Generate Cases
e Find themes in student feedback of faculty and/or courses

e Grade free text answers provided by students to
assignments?

* Help you get a proper view with POCUS...
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Al as a “Team Member”

e What is the right antibiotic for this pneumonia?

e How do | calculate the dose for this drug?

e Advantages over the quick internet search or searching Up-
To-Date?

e \What are the sources for the Al advice?

e \What are the prompts used to query Al?
e Canit be a “team member” if it is not accountable?



Generational Differences
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Getting the Right Answer vs. Curiosity
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Medical students and the drive for the right answer. ATS Scholar 2021;
hitps://doi.org/10.34197/ats-scholar.2021-0083PS
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Uncertainty in Medicine
Part of what makes it a “wicked” environment!

e Technology/Al may not always be
right but it “appears” to be certain.

e Conveying uncertainty to patients.

e Effortful learning leads to deeper
learning.

https://hawkpartners.com/branding/how-brands-
navigate-certainty/



We each have multiple identities
How does Al affect professional identity?
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https.//researchguides.library.syr.edu/fys 101/intersectionality



Philosophical Considerations at the start...

Noam Chomsky, “The False Promise of ChatGPT”
— NY Times, March 8, 2023

What it means to think...

e “To beright, it must be possible to be wrong.
Intelligence consists not only of creative conjectures but
also of creative criticism...as Holmes said to Watson:
When you have eliminated the impossible, whatever
remains, however improbable, must be truth.”

e Al lacks “the...capacity of... intelligence: to say not only
what is the case, but what was the case and what could
and could not be the case. Those are the ingredients of
explanation, the mark of true intelligence.”




Our Goals Today

To describe how Al will be integrated into Medical Education

e Leslie LaConte, PhD (Virginia Tech Carilion School of Medicine): Al in UME

e Jinjie Zeng, PhD, MS, MA (Morehouse School of Medicine): Al and Faculty
Development

e Anita Samuel, PhD (Uniform Services University School of Medicine): Al and
GME

e Adam Rodman, MD (Harvard): Thoughts on where Al is headed
e Nicole Dubosh, MD (Harvard): Discussion with all of you!



Al in Undergraduate Medical Education

Is Al a new competency to learn?
OR

Is Al a catalyst/coefficient for elevating higher-order competencies?

Leslie LaConte, PhD
Virginia Tech Carilion School of Medicine

Virginia Tech Carilion
School of Medicine

VIiC




Al in Undergraduate Medical Education:
Catalyst for Higher-order Competencies

What challenges doen medical education surface?

Focuses our{learning goals

— foundational knowledge necessary for:
- critical thinking
- adaptive expertise
- inductive reasoning

- Intellectual struggle necessary for:
- deep learning

Virginia Tech Carilion
School of Medicine

VIiC




Al in Undergraduate Medical Education:
Catalyst for Higher-order Competencies

What are our(learning goals?

Virginia Tech Carilion
School of Medicine

VIiC




Our North Star in Medical Education:

Integrating Professional Identity and Competencies

VTCSOM Professional Identities Cruess and Cruess Pyramid for Competencies
and Professional Identity

Consistently demonstrates the attitudes, values,

Lifelong Master

. > IS and behaviors expected of one who has come
Adaptlve Learner (ldcn[i[y) to “think, act, and feel like a physician.”
DOES Consciously demonstrates the
(Action) behaviors expected of a physician.
PATIENT Com petenCieS SHOWS HOW Demonstrates the behaviors expected
SEQJEIEBRIER (Performance) of a physician under supervision.
KNOWS HOW Knows when individual
SCientiSt (C()mpclcncc) behaviors are appropriate.
PhYSiCian KNOWS Knows the behavioral

norms expected of
a physician.

(Knowledge)

Cruess, Cruess, Steinert. Amending Miller’s Pyramid to Include Professional Identity Formation. Acad Med 2016

Hunderfund et al. “Finding My Piece in That Puzzle.” Acad Med 2022

Gonzalo JD et al. Educating for the 21st-Century Healthcare System: Framework of Basic, Clinical and Systems Sciences. Acad Medicine.

2015.

Gonzalo, et al. Identifying and Defining Curricular Content Domains for Health Systems Science. Acad Med 2016

Gonzalo, D Wolpaw, S Skochelak. Chapter 1. Health Systems Science. Elsevier. December 2016

Gonzalo, Hammoud, Starr. Chapter 2. Systems Thinking. Health Systems Science, 2nd Edition. 2020

WC Vlr lnla TeCh Carlllon Havyer et al. Science of health care delivery milestones for undergraduate medical education. BMC Medical Education 2017
Gonzalo et al. Aligning Education with Health Care Transformation: Identifying “New” Faculty Competencies. Acad Med 2017

SChOOI Of Med |C| ne Senge, Peter M. (1990). The fifth discipline : the art and practice of the learning organization. New York :Doubleday/Currency

Senge, Peter. Systems citizenship: The leadership mandate for this millennium. Leader to Leader. 2006.




Virginia Tech Carilion
School of Medicine
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Al in Undergraduate Medical Education:
Catalyst for Higher-order Competencies

Professionalism Patient Care

ACGME Core
Competency
Domains

Interpersonal
and Medical
Communication Knowledge
Skills

Practice-Based
Learning and
Improvement

Lifelong Master
Adaptive Learner

PATIENT
CENTERED
PHYSICIAN

Scientist

Physician

VTCSOM Professional
Identities

o Key X Variables?
= Systems Thinking
= Reflective Practice
= Critical Thinking
= C(Clinical Reasoning

* |nterpersonal and
Communication Skills

Y=mX+Db

\



Al in Undergraduate Medical Education:
Catalyst for Higher-order Competencies

How do we achieve are our{learning goals?

—> Facilitate feedback © Key X Variabl_es_?
- Ambient listening e e e
- Real-time and offline feedback for student
- Al assistance with narrative feedback

Reflective Practice
Critical Thinking
Clinical Reasoning

Interpersonal and
Communication Skills

— (Re)Design curriculum for higher-order competencies
- Judicious use of Al
- Thoughtful/new assessment approaches
- Emphasis on metacognition Y=mX+Db

- Apply higher-order competencies to evaluation of Al tools
4'—7 Y=Zx¥2
VTC | VirginiaTech Carilion

School of Medicine




Our Goals Today

To describe how Al will be integrated into Medical Education

e Leslie LaConte, PhD (Virginia Tech Carilion School of Medicine): Al in UME

e Jinjie Zeng, PhD, MS, MA (Morehouse School of Medicine): Al and Faculty
Development

* Anita Samuel, PhD (Uniform Services School of Medicine): Al and GME
« Adam Rodman, MD (Harvard): Thoughts on where Al is headed
* Nicole Dubosh, MD (Harvard): Discussion with all of you!



Al and Assessment and Faculty
Development

Recommendations from Millennium Conference 2025

Jinjie Zheng
Morehouse School of Medicine
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Assessment Recommendations

* Assessment of clinical competence should be done with Al available
to the learner.

* Given persistence of high stakes exams for which Al is not allowed,
some assessments should still be done without Al.

* High stakes assessment should always include an element of human
evaluation.

4 MOREHOUSE
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Faculty Development Recommendation 1

* Faculty must have basic knowledge of Al structure to instruct students re:
presence of biases and possibility of errors, sometimes masquerading as
reputable sources.

* A broad understanding and ability to use, understand, and critically appraise
the outputs of Al models cannot be taken for granted.

e Use Al for self-study assignments; provide opportunities for students to
experience “failure” with subsequent reflection; support growth mindset for
learning.

4 MOREHOUSE
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Faculty Development Recommendation 2

* Faculty should implement pedagogical strategies that employ use of probing questions to
ensure deep understanding.

* Support development of adaptive expertise and inductive reasoning to support student’s
work in clinical years; enable them to pursue career characterized by lifelong learning
(e.g., content must build upon our existing understanding of mechanisms of health and

disease)
* Group highlighted value of intellectual “struggle”
* challenging concepts to foster deep learning

* Student struggle enhances “stickiness” of concepts; serve as foundation for clinical
reasoning in future.
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Our Goals Today

To describe how Al will be integrated into Medical Education

e Leslie LaConte, PhD (Virginia Tech Carilion School of Medicine): Al in UME

e Jinjie Zeng, PhD, MS, MA (Morehouse School of Medicine): Al and Faculty
Development

* Anita Samuel, PhD (Uniform Services School of Medicine): Al and GME
« Adam Rodman, MD (Harvard): Thoughts on where Al is headed
* Nicole Dubosh, MD (Harvard): Discussion with all of you!



Al in Graduate Medical Education
Establishing Habits of Mind for a
Lifetime of Learning and Care

Recommendations from Millennium Conference 2025

Anita Samuel, PhD
Uniformed Services University School of Medicine
Beth Israel Deaconess | & HarRvARD MEDICAL SCHOOL -
Medical Center & TEACHING HOSPITAL Shaplro Institute
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The Importance of Clinical Skills

e History and physical exam
are important elements of
the prompt used for Al.

e Accuracy in physical exam
essential for getting Al to
perform well.




Ongoing Focus on Foundational Skills

e Emphasize the “why” we do it not o
. Design, assemble, construct, conjector, develop,
J u St t h e ”W h at” to d O . A for?nulate, author, investigate. J P

Evaluate

Appraise, argue, defend, judge, select,
support, value, critique, weight

e Continue to push the learner up
the Bloom’s taxonomy.

Different, organize, relate, compare, contrast,
distinguish, examine, experiment, question, test.

Apply
Execute, implement, solve, use, interpret,
demonstrate, operate, schedule, sketch.

Understand
Classify, describe, discuss, explain, identify,
locate, recognize, report, select, translate.

e |ncreased importance of
“Adaptive Expertise” — to create
solutions based on inductive

reasoning form core principles of
human biology

Remember
Define, duplicate, list,
memorize, repeat, state




Precision Education

e

INPUTS INSIGHTS

e Al interacts with EMR to analyze
cases seen by trainee

e Suggests articles and other
resources for study

e Possible analysis of notes (with _
caveat re: attribution) does the OUTCOMES INTERVENTIONS

note truly reflect trainees thinking M

or that of consult, attending, etc.




Our Goals Today

To describe how Al will be integrated into Medical Education

e Leslie LaConte, PhD (Virginia Tech Carilion School of Medicine): Al in UME

e Jinjie Zeng, PhD, MS, MA (Morehouse School of Medicine): Al and Faculty
Development

e Anita Samuel, PhD (Uniform Services School of Medicine): Al and GME
e Adam Rodman, MD (Harvard): Thoughts on where Al is headed
e Nicole Dubosh, MD (Harvard): Discussion with all of you!



Where is Al headed?

An important disclosure:
| am a visiting researcher at Google DeepMind.

| also report funding from the NIH, Gordon and Betty Moore Foundation, and

the Josiah Macy Foundation for research into artificial intelligence and clinical
reasoning.



Where is Al headed?

“Predictions are hard,
especially about the future.”

- attributed to Yogi Berra (and Niels Bohr)
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Prediction #1

100ARC-AGI Semi-Private v1 Scores Over Time

e Model capabilities will
continue to increase for the
time being — because of
efficiency gains, increasing
compute availability, and
technological improvements

03 tuned high
(unreleased)

03 tuped low
(unrejeased)

e Some tasks of physicians,
including diagnosis, will be
done better by machines
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Prediction #2

e Workflow integration
in medicine will lag far

Human out of the loop

. 10 (fully autonomous) TuA
behind model 9
i1 -S 8 (su%:wiasgdogugtgﬁgr)r?gus) =

capabilities. 5y

e First residencies, then e . ) E

medical schools, will E £
start to develop new = 2
>

workflows for human- Autonormous weapons Autonomous warfare ¥

on-the-loop systems
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Prediction #3
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e Cognitive deskilling will
become a major concern
for workforce training, and
maintenance of cognition in
the face of Al will become a
competency in the UME
and GME worlds.




Prediction #4

e The role of the physician will e Models will struggle to
become even more important perform management
with this generation of Al reasoning, and privacy
technologies, especially given considerations (and poor-
likely deficiencies in model quality health data) will limit
reasoning. the impact of time-series
transformers.
o,
Beth Israel Deaconess | & narvarp MeEDICAL scHOOL -
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Prediction #5

“Do not bet against the tech.”
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Discussion/Questions

Moderator:

Nicole Dubosh, MD
Director, Faculty Development
Shapiro Institute for Education and Research

Associate Professor, Emergency Medicine, Harvard Medical School

OR ED
é&{(&? UC‘,Y/>
§ @ =
&¢d HARVARD MEDICAL SCHOOL . .
& TEACHING HOSPITAL Shaplro Institute

BETH ISRAEL DEACONESS MEDICAL CENTER
HARVARD MEDICAL SCHOOL

Beth Israel Deaconess
Medical Center



