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Get the 2nd Edition of Teaching with Al.

Discount code HTAI25 = 30% off at JHUP.
WebSite: https://WeTeachWithAl.com/
This doc was prepared by Claude using the images, text and notes from my ppt deck.

Where’s Rigoletto?
(That you can figure out on your own.)

WE ARE ALREADY ASKING A LOT OF GOOD QUESTIONS (siide 3)

How should we regulate Al?

Can we reduce the climate impact?
What (if any) Al use is ethical?
How do we manage privacy?

Do we need to provide access?
What about students who object?

HOW IS Al CHANGING WHAT IS POSSIBLE?

Every Monday at 7am:

* ANALYZE all of my course data
FIND anything that has shifted
INVESTIGATE explanations and remedies

Mukherjee, S., Antony, A., Patnam, N. G., et al. (2026). Next-generation Al
for visually occult pancreatic cancer detection in a low-prevalence setting
amedianof 475 days earlier on routine CT with longitudinal stability and multi-institutional generalisability. Gut.

" — [published online 28 April 2026] https://doi.org/10.1136/gutinl-2025-
i More than 2 years 337266
Al can now before di g =
identify the P erore diagnosis: AGA News. (2026, June). Al model flags pancreatic cancer on CT more

signature of cancer [ g Alfound 68%  than a year before diagnosis. [overall test-set sensitivity 73.0% vs 38.9%
from a normal- Radiologists found 23% for radiologists; specificity 81.1%]

gggif;’;% '}’ _ MAYO CLINIC https://news.gastro.org/issues/2026/june-2026/ai-model-flags-
LT 1
Ajif Goenka

REDMOD finds ‘invisible’ pancreatic cancer

1 pancreatic-cancer-on-ct-more-than-a-year-before-diagnosis/

Mukherjee et al. (2026), Gut
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https://www.press.jhu.edu/books/title/54122/teaching-ai
https://weteachwithai.com/
https://doi.org/10.1136/gutjnl-2025-337266
https://doi.org/10.1136/gutjnl-2025-337266
https://news.gastro.org/issues/2026/june-2026/ai-model-flags-pancreatic-cancer-on-ct-more-than-a-year-before-diagnosis/
https://news.gastro.org/issues/2026/june-2026/ai-model-flags-pancreatic-cancer-on-ct-more-than-a-year-before-diagnosis/

MatrAlx: Berkeley, Harvard and MIT researchers BBl \oi0n )y
create synthetic test people from human profiles &

Li, X., Hao, Y., Hou, J., et al. (2026, August 4). MatrAlx: Simulating the
world with 8.3 billion persona agents. arXiv [preprint].
https://arxiv.org/abs/2608.04205

Simulating the World
with 8.3 Billion Persona
Agents

“Which offer would make you buy today?*

» Consensus

® In ChatGPT s 2 » Undermind
(& New chat

& images 4. Search only
0 ubrary inside the
M Undermind database

1.Click and then C
consensus » =

B Projects

Searchfor |

[

Consensus w7 3. Create a Free
Consensus Accou

RESEARCH FEEDBACK w More on Research with Al workflow here:

https://weteachwithai.com/ai-research-workflow/

[ SUPPORTED ] ‘

{ UNSUPPORTED }[ UNCITED }

INVESTIGATE ALL CLAIMS

* Trace to the original source

* Find counter evidence

* LABEL WHERE AM | WRONG!

Devil's Advocate

» Devil’s Advocate (Duke Office of Information Technology)

* Checks whether citations support claims.

_ R . . .
- DI Y oF Getting started with Devil’s Advocate

Flags compliance gaps (IRB, foreign o=t
collaborators).

* “Catching the little things so you can
focus on the big ideas.”
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https://matraix.ai/
https://arxiv.org/abs/2608.04205
https://consensus.app/
https://undermind.ai/
https://weteachwithai.com/ai-research-workflow/
https://oit.duke.edu/devils-advocate/
https://oit.duke.edu/getting-started-devils-advocate/

Al Opportunities in Health Care » Butterfly iQ+ (Butterfly Network)
Automation of Tasks and Workflow

>
Documentation and Notes | PLhAI
Cleveland Clinic Identify deteriorating Conditions “\; >
Extract Data from Pharmacy Benefit Management (PBM) \ w
contracts

Enhance Diagnostic Accuracy
Butterfly iQ+ Ultrasound or PathAl

Improve Patient Care
Faster Detection

Freenome Early Cancer Detection
Personalized Treatment Plans

MD Anderson Cancer

Predictive Analytics

L - Dr. Kenneth H. Cooper Cooper, K. H. (1968). Aerobics. M. Evans.

5y 1 ol Texas Tech University Health Sciences Center. (2026, Winter). Father of
ﬁ"‘:’;* (1968)

fitness. Pulse. [Cooper recounts the warning that “the streets would be
littered with dead joggers”] https://pulse.ttuhsc.edu/issue/winter-
2026/father-of-fitness/

e@ “The streets would be

n littered with dead
MRl jOgBErs”

Aoty e et s A e,
1B Bniled Safes M
1000 By Carati i aree.
: Campitie win B C2siC
fei ez P Syvem

WHAT DOES THIS MEAN FOR HUMAN COGNITIVE
FITNESS?

EIGHT QUESTIONS (siide 14)

What are our principles and our practice?

How can we design better learning?

How will Al alter our disciplinary learning goals?
How might we amplify and raise standards?

Who will verify what Al produces and how?

How can we build more supportive relationships?
What will we do with the extra capacity?

What does Al mean for our curriculum?
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https://www.butterflynetwork.com/
https://www.pathai.com/
https://www.freenome.com/
https://pulse.ttuhsc.edu/issue/winter-2026/father-of-fitness/
https://pulse.ttuhsc.edu/issue/winter-2026/father-of-fitness/

\ A How do we stop cheating?
el

How can we change
as little as possible?

C ." . Evide?ceﬁf i B Newton, P. M. (2026, August 17). Evidence of learning through assessment:
an we sti give A Protecting the value of a degree in the age of Al. Policy Exchange. [think-tank
online exams? Protactigthcaus of 2 Degre i the Age ot Al report; Freedom of Information requests to UK universities]

https://policyexchange.org.uk/publication/evidence-of-learning-through-

assessment/

78% of UK universities STILL use remc. y
online exams

70% plan to carry on...

Newton (2026). Evidence of Learring Through f

Can’t we just put afgw
on every syllabus?-=g

Is our policy out of » F.

date yet?

Can't we go
to blue books :
oral exams?

> What are our
best practices?

» Caltech Undergraduate Admissions: Research Papers &
Publications

CalteCh Undergraduate Admissions [Els2
Applicants who submit research are ;
encouraged to add a VIVA: a third-
party oral verification of their own
work.
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https://policyexchange.org.uk/publication/evidence-of-learning-through-assessment/
https://policyexchange.org.uk/publication/evidence-of-learning-through-assessment/
https://www.admissions.caltech.edu/apply/first-year-applicants/supplemental-materials/research-papers-and-publications
https://www.admissions.caltech.edu/apply/first-year-applicants/supplemental-materials/research-papers-and-publications

Are there more important problems?

Cognitive Fitness

E—

Curiosity
Caring
Confusion
Integrity
Friction
Boredom

60% CHECKING homework \

The #1 Use | Y Y

oxPLANING s [ i umneronmc ]

UMMARIZING § \J
: isa TRAP

LEARNING requires SYNTHESIS

Marken, S. (2026, April 1). Al is routine for college students, despite

campus limits. Gallup. [Lumina Foundation—Gallup 2026 State of Higher
Education study; 3,801 students; opt-in online panel]
https://news.gallup.com/poll/704090/routine-college-students-
despite-campus-limits.aspx

Chirikov, 1., Smirnov, I., & Kizilcec, R. F. (2026). Generative Al use and
misuse call for assessment reform in higher education. Science,
392(6800), 818—820. [95,513 students at 20 US public research
universities; substantial heterogeneity in GenAl use and misuse across
disciplines and student groups; misuse estimated by indirect
questioning, not self-report] https://doi.org/10.1126/science.aec5115
Stephenson, R., & Armstrong, C. (2026). Student generative Al survey
2026 (HEPI Report 199). Higher Education Policy Institute. [1,054 UK
undergraduates; 12% put Al-generated text directly into assessed
work, up from 8% in 2025 and 3% in 2024]

https://www.hepi.ac.uk/reports/student-generative-ai-survey-2026/

Al Synthesis

[ Less time engaging ]

[ Shallower knowledge

[ “Metacognitive ]
Laziness”

Stadler et al. (2024)

Melumad & Yun (2025)
Kreijkes et al. (2025)

Fan et al. (2025);

Lee et al. (2025);

Kreijkes et al. (2025);

Kosmyna et al. (2025, preprint);
Gerlich (2025, corrected)

FALSE FLUENCY

Melumad, S., & Yun, J. H. (2025). Experimental evidence of
the effects of large language models versus web search on
depth of learning. PNAS Nexus, 4(10), pgaf316.
https://doi.org/10.1093/pnasnexus/pgaf316

Stadler, M., Bannert, M., & Sailer, M. (2024). Cognitive ease at
a cost: LLMs reduce mental effort but compromise depth in
student scientific inquiry. Computers in Human Behavior, 160,
108386. https://doi.org/10.1016/j.chb.2024.108386

Kreijkes, P., et al. (2026). Effects of LLM use and note-taking
on reading comprehension and memory: A randomised
experiment in secondary schools. Computers & Education,
243, Article 105514.
https://doi.org/10.1016/j.compedu.2025.105514

Fan, Y., et al. (2025). Beware of metacognitive laziness: Effects
of generative artificial intelligence on learning motivation,

processes, and performance. British Journal of Educational Technology, 56(2), 489-530. [RCT, 117 students: essay scores up, no gain in

knowledge or transfer] https://doi.org/10.1111/bjet.13544

Lee, H.-P., et al. (2025). The impact of generative Al on critical thinking. CHI *25. [confidence in Al <= less critical thinking]

https://doi.org/10.1145/3706598.3713778

Kosmyna, N., et al. (2025). Your brain on ChatGPT: Accumulation of cognitive debt when using an Al assistant for essay writing. arXiv
[preprint; small sample — cite as a cultural phenomenon, not as evidence]. https://arxiv.org/abs/2506.08872
Gerlich, M. (2025). Al tools in society. Societies, 15(1), 6. [self-report perception data, 666 participants; formally corrected September

2025] https://doi.org/10.3390/s0c15010006
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https://news.gallup.com/poll/704090/routine-college-students-despite-campus-limits.aspx
https://news.gallup.com/poll/704090/routine-college-students-despite-campus-limits.aspx
https://doi.org/10.1126/science.aec5115
https://www.hepi.ac.uk/reports/student-generative-ai-survey-2026/
https://doi.org/10.1093/pnasnexus/pgaf316
https://doi.org/10.1016/j.chb.2024.108386
https://doi.org/10.1016/j.compedu.2025.105514
https://doi.org/10.1111/bjet.13544
https://doi.org/10.1145/3706598.3713778
https://arxiv.org/abs/2506.08872
https://doi.org/10.3390/soc15010006

When students use Al without guidance
J 30% Time on Homework —

earmcr e vl

T 18% Homework Grades

Jd 20% Exam Scores N W'

Bl e
i

Al TOOLS that MAKE STUDENTS Ble&Ez!

Step-by-step Guidance ]
Answers Withheld

[
( ]
[ Mastery Pacing )
[ Hallucination & Expertise ]
[

Guardrails

Prompts that Push

More Engagement
More Learning
Less Time

Kestin et al, (2025); Deng et al (2024); Chung
De Simone et al. (2025) World Bank: Bastani e

https://papers.ssrn.com/sol3/papers.cfm?abstract id=6423358

E WORR™

Stromberg, D., Lei, V., & Wu, Y. (2026). The generative Al
learning penalty: Evidence from Chinese secondary education
(CEPR Discussion Paper No. 21577). Centre for Economic
Policy Research. [working paper]
https://cepr.org/publications/dp21577

Wecks, J. O., Voshaar, J., Plate, B. J., & Zimmermann, J. (2025).
Generative Al usage and exam performance. ECIS 2025
Proceedings. https://arxiv.org/abs/2404.19699

Rismanchian, S., et al. (2026). Faster completion, less learning:
Generative Al reduced study time on math problems and the
knowledge they build. arXiv [preprint].
https://arxiv.org/abs/2605.21629

Kestin, G., Miller, K., Klales, A., Milbourne, T., & Ponti, G.
(2025). Al tutoring outperforms in-class active learning.
Scientific Reports, 15, 17458. [Harvard RCT, N = 194]
https://doi.org/10.1038/s41598-025-97652-6

Deng, R., Jiang, M., Yu, X., Lu, Y., & Liu, S. (2024). Does
ChatGPT enhance student learning? A systematic review and
meta-analysis of experimental studies. Computers &
Education, 227, 105224. [69 studies; higher-order gains largely
from subjective student reports]
https://doi.org/10.1016/j.compedu.2024.105224

Chung, A. T.-H., Zhang, B., Kung, L.-C., Bastani, H., & Bastani,
0. (2026). Effective personalized Al tutors via LLM-guided
reinforcement learning. SSRN [working paper; +0.15 SD
unassisted exam gain = 6-9 months of schooling]

De Simone, M. E., et al. (2025). From chalkboards to chatbots: Evaluating the impact of generative Al on learning outcomes in Nigeria.
World Bank [working paper; 800 students; girls gained most] http://documents.worldbank.org/curated/en/099548105192529324

Bastani, H., Bastani, O., Sungu, A., Ge, H., Kabakci, 0., & Mariman, R. (2025). Generative Al without guardrails can harm learning:
Evidence from high school mathematics. PNAS, 122, e2422633122. [RCT, n = 1,000] https://doi.org/10.1073/pnas.2422633122

ro Buddy (GPT Custom Bot)
z Babaei Balderlou
rsity of Wisconsin-La Crosse

130 Students:
Exams in person, on paper, proctored, no Al

Control (no Al, work alone)

Groups (no Al) -
Alone with Al Tutor Bot +12%
Groups with Al Tutor Bot +14%

Babaei-Balderlou & Shakya (2026), Journal of Economic Education (RCT)

Saharnaz Babaei-Balderlou, University of
Wisconsin—La Crosse.

» Macro Buddy (GPT custom bot)

Babaei-Balderlou, S., & Shakya, S. (2026). Can structured Al
tutoring and study groups improve learning outcomes?
Evidence from a randomized controlled trial. The Journal of
Economic Education, 1-18. [RCT, 4 sections, 130 students; the
first randomized evidence of Al-enhanced learning in
economics education]
https://doi.org/10.1080/00220485.2026.2695361
Babaei-Balderlou, S., & Shakya, S. (2025, July 25). The invisible
hand of Gen-Al: Can Al-enhanced study groups improve

learning outcomes? SSRN. [working-paper version, the one cited on the slide] https://doi.org/10.2139/ssrn.5696622
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https://cepr.org/publications/dp21577
https://arxiv.org/abs/2404.19699
https://arxiv.org/abs/2605.21629
https://doi.org/10.1038/s41598-025-97652-6
https://doi.org/10.1016/j.compedu.2024.105224
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6423358
http://documents.worldbank.org/curated/en/099548105192529324
https://doi.org/10.1073/pnas.2422633122
https://chatgpt.com/g/g-6749e59ecffc8191aa0fff48ae909698-macro-buddy
https://doi.org/10.1080/00220485.2026.2695361
https://doi.org/10.2139/ssrn.5696622

WeTeachWithAl.com > f o . . T A
Réisearch o Leaming With Al Designing Learning with Al: findings, principles

Learning Goals 30 and examples

Li, C., Cui, H., & Hagedorn, L. S. (2026). The cognitive impact of
ChatGPT in higher education: A systematic review of critical

he DESIGN is the intervention and creative thinking outcomes. Computers and Education:
Artificial Intelligence, 10, Article 100571. [PRISMA review of
not the Al tool 67 empirical studies, 2022—-2025 — the strongest synthesis to
date] https://doi.org/10.1016/j.caeai.2026.100571
Pedagogy Wang, J., & Fan, W. (2025). RETRACTED (22 April 2026): The

effect of ChatGPT on students’ learning performance...
Humanities and Social Sciences Communications, 12, 621.
[RETRACTED — never cite as evidence]
https://doi.org/10.1057/s41599-025-04787-y

Bartos, F., Martinkova, P., & Wagenmakers, E. (2025, May 12). Adjusting for publication bias reveals no evidence for the effect of ChatGPT
on students’ learning performance. [preprint reanalysis behind the retraction] https://doi.org/10.31234/0sf.io/8vs32 vi

LIMITS. The strongest evidence of harm comes from secondary students outside the United States (China, Turkey, Germany, the U.K.);
the strongest evidence of benefit comes from elite, high-structure settings such as Harvard. The typical university classroom sits in the
understudied middle, where age, selectivity and design are confounded. Most of these studies measure exam scores; we still lack long-
term evidence about durable, transferable learning.

What do e Could We Make Thinking More Visible? &
do about Process Assignments ‘
Cheahn 4 -~ 7% \"< 4 . PRIORITIZE - ANALYZE - RANK \if*s
a ) " \ [ 5k Pre-Game DECIDE - CHOOSE
: Draft [ WRITE - DEFEND
How can we Feedback [ NEWSomething
design better
LEARNING After REVISE - RESPOND - REFLECT
P R T Pa I‘ty --In the original document

* ANALYZE this patient data \

* RANK these drivers by how much explanatory work
each does

* DIAGRAM with causal arrows explaining best care

* MARK the driver you judge most explanatory.

* CONSIDER this NEW DATA data

-

* Use a new color! And ADD new drivers and revise the
weights on your original diagram.
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https://weteachwithai.com/designing-learning-with-ai/
https://weteachwithai.com/designing-learning-with-ai/
https://doi.org/10.1016/j.caeai.2026.100571
https://doi.org/10.1057/s41599-025-04787-y
https://doi.org/10.31234/osf.io/8vs32_v1

will Al alter our

linary learning goals?
Human Al will do this
must be able m without human
to do this assistance
unaided

What are the new skills?

How do we :
What new curriculum,

design learning i
r n ighments?
e ang courses and assignments

Do all students
still need to
learn this skill?

cians use Al DAILY

it makes them better doctors

An Al scribe IMPROVED

* Cognitive task load,

* Time spent documenting after hours,
* Focused attention on patients, and

* Urgent access to care

Burnout DECREASED

Alternative diagnosis research

TEXT SIMULATIONS
& ROLE-PLAYING

Develop a Plan of Care Simulation
Nursing/AACN Standard 2.5

* Build the initial care plan

* Predict consequences of your decisions
* Adapt under rapid change

Run a nuclear power plant
Visit the 1889 Paris Exhibition
Run an experiment

Secure capital

Plan an exhibition

Secure a Visa

Diagnose a problem

EXAMPLES TO TRY
https:/weteachwithai.com/vibe-coding/

=
‘I didn't use to
have-to go'to

Offcall. (2025). The 2025 physicians Al report. [survey of
1,000+ U.S. physicians across 106 specialties; physician-
founded company] https://2025-physicians-ai-
report.offcall.com/

Olson, K. D., et al. (2025). Use of ambient Al scribes to reduce
administrative burden and professional burnout. JAMA
Network Open, 8(10), e2534976. [quality improvement study,
pre/post surveys, 263 clinicians in 6 health systems, 30 days;
burnout 51.9% to 38.8%]
https://doi.org/10.1001/jamanetworkopen.2025.34976

> Plan of Care simulation (Claude artifact)

» Simulations, games & role-playing

» Vibe coding examples
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https://2025-physicians-ai-report.offcall.com/
https://2025-physicians-ai-report.offcall.com/
https://doi.org/10.1001/jamanetworkopen.2025.34976
https://claude.ai/public/artifacts/5f726b22-c218-4dfe-acb0-c38dd836d2f3
https://weteachwithai.com/simulations-games-roleplaying/
https://weteachwithai.com/vibe-coding/

Compare the model with real anatomy] g

Two resl reference images are deiiberetsly thved for each organ. Change organs,
rotate the mesh, inspact both refersnces, then mcord your judgment.

Marc Watkins Anatomy Studio — compare the Al model with
University of Mississippi ~ real anatomy

VHut  BEin Oleps Tl 0K OB G lsstne & Punsess 1 Sin

# ausToR e NCeL

,O
‘Q
R Opened uman heart Human beare specimen
EkEnan Atias = Human Atlas

Systems

“Build an interactive
human anatomy tool
and deploy as a

website”.
(ChatGPT Atlas, Sept 7, 2026)

28660800880

> Yale Budget Lab

= PROJECT APE |3 . . .
R "o iataiion » Project APE: Autonomous Policy Evaluation

= (Social Catalyst Lab)

" Choice
Proposal
Desi

ACIarify the t important outcomes.

/ B.Build a model to Test variables, conditions,
- behaviors and populations

C.Improve and Retest
D.Defend your improvements
k\ B -

Where do we

raise standards? h_,__'
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https://mwatkins03-netizen.github.io/Anatomy-Studio-GPT-5.6/#home
https://mwatkins03-netizen.github.io/Anatomy-Studio-GPT-5.6/#home
https://human-atlas.co/
https://budgetlab.yale.edu/research/revenue-higher-taxes-top-tool
https://ape.socialcatalystlab.org/
https://ape.socialcatalystlab.org/

= Becker’s Hospital Review. (2025, August). Judy Faulkner

m Concordance Score unveils ‘healthcare intelligence.” [Epic UGM keynote, Verona,
WI, August 19, 2025; reports “0.5%"]

https://www.beckershospitalreview.com/healthcare-
information-technology/ehrs/judy-faulkner-unveils-
healthcare-intelligence/
InBusiness. (2025, August). Epic UGM: Futuristic Faulkner sets
the Al tone. [prints “5.5%”] https://ibmadison.com/epic-ugm-
futuristic-faulkner-sets-the-ai-tone/

"Art could say: [Of] 24,572 patients
like this, 97% of them have
diagnosis A and only 0.5% have
diagnosis B, which is the one you've
prescribed. So do you think you
should rethink it?"

Epic UGM keynote, Aug 19, 2025 (@

What happens when Al"at dlts
judgment?

4 ‘Breathtaking,’ ‘Devastating’: » Refine.ink
H OW IS A I Mathematics Reels After New

C h a n gi n g OpenAI Release Ehe New Jork Times

“Releasing over 700 files at once is not

» Stanford Agentic Reviewer (paperreview.ai)

Resea rc h? a demonstration of scholarship, but a Roberts, S. (2026, October 8). ‘Breathtaking,” ‘Devastating’:
¢ demonstration of power.” ' Mathematics reels after new OpenAl release. The New York
Association for Human Mathematics Times.
Stanford Agentic Reviewer

- Refine.ink - identifies errors in reasoning, calculatio
and references

= Al Audit and Verification in American Economic
m——mmmmm  Association and Econometric Society Journals.

https://www.nytimes.com/2026/10/08/science/mathematicians-respond-openai-release.html

Gallegos, A. (2026, October 8). OpenAl withdraws three preprints a day after releasing 722 manuscripts on unsolved math problems.
Retraction Watch. [quotes the Association for Human Mathematics statement of October 7, 2026]
https://retractionwatch.com/2026/10/08/openai-withdraws-preprints-722-manuscripts-unsolved-math-problems/

Association for Human Mathematics, Communications Working Group. (2026, October 7). AHM statement on OpenAl’s October 6 release
of mathematical documents. [guest post on Terence Tao’s blog] https://terrytao.wordpress.com/2026/10/07/ahm-statement-on-
openais-october-6-release-of-mathematical-documents/

Refine. (2026, August 6). Refine partners with the American Economic Association and the Econometric Society. [company blog]
https://www.refine.ink/blog/economics-journal-partnerships

Weber, J. S., Carlino, M. S., Khattak, A, et al. (2024).
Individualised neoantigen therapy mRNA-4157 (V940) plus
pembrolizumab versus pembrolizumab monotherapy in
resected melanoma (KEYNOTE-942): A randomised, phase 2b
study. The Lancet, 403(10427), 632—-644. [randomised phase
2b; Georgina Long is a senior author]
https://doi.org/10.1016/50140-6736(23)02268-7

Personalized mRNA Cancer Vaccine

Neoantigen therapy after surgery for high-risk melanoma
-

'AI finds the unique mutational
‘fingerprint' of an individual tumor

No two vaccines are alike Merck & Moderna. Phase 3 INTerpath-001 trial of intismeran
82% vs 70% e MERCK autogene plus Keytruda met endpoints of recurrence-free
recurrence-free at 2 yrs mQ_CJ?_ErJ_CJ survival and distant metastasis-free survival. [company press

A M Phase 3, Oct 22 202
Merck s Moderna Phase 5, Ock 22 2025 release] https://www.merck.com/news/merck-and-moderna-

Co-medical Director Melanoma Institute Australia, Chair of announce-phase-3-interpath-001-trial-of-intismeran-
Melanoma Medlcal Oncology and Translational Research at autogene-plus-keytruda-met-endpoints-of-recurrence-free-
survival-rfs-and-distant-metastasis-free-survival-dmfs-in-

patient/
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https://www.beckershospitalreview.com/healthcare-information-technology/ehrs/judy-faulkner-unveils-healthcare-intelligence/
https://www.beckershospitalreview.com/healthcare-information-technology/ehrs/judy-faulkner-unveils-healthcare-intelligence/
https://www.beckershospitalreview.com/healthcare-information-technology/ehrs/judy-faulkner-unveils-healthcare-intelligence/
https://ibmadison.com/epic-ugm-futuristic-faulkner-sets-the-ai-tone/
https://ibmadison.com/epic-ugm-futuristic-faulkner-sets-the-ai-tone/
https://www.refine.ink/
https://paperreview.ai/
https://www.nytimes.com/2026/10/08/science/mathematicians-respond-openai-release.html
https://retractionwatch.com/2026/10/08/openai-withdraws-preprints-722-manuscripts-unsolved-math-problems/
https://terrytao.wordpress.com/2026/10/07/ahm-statement-on-openais-october-6-release-of-mathematical-documents/
https://terrytao.wordpress.com/2026/10/07/ahm-statement-on-openais-october-6-release-of-mathematical-documents/
https://www.refine.ink/blog/economics-journal-partnerships
https://doi.org/10.1016/S0140-6736(23)02268-7
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/

How Is Al Changing Research?

4 For the scientist J]. ForadsiiEs

¢ 0 engagement with
3% -22%

more papers one another
4.8x

more citations range of topics

increased productivity

Hao, Q., Xu, F., Li, Y., & Evans, J. (2026). Artificial intelligence
tools expand scientists’ impact but contract science’s focus.
Nature, 649(8099), 1237-1243. [41.3M papers, 1980-2025;
machine-learning methods, mostly pre-LLM]
https://doi.org/10.1038/s41586-025-09922-y

Kusumegi, K., et al. (2025). Scientific production in the era of
large language models. Science, 390, 1240-1243.
https://doi.org/10.1126/science.adw3000

Filimonovi¢, D., Rutzer, C., & Wunsch, C. (2025, October). Can
GenAl improve academic performance? Evidence from the
social and behavioral sciences. arXiv [working paper; see p.
14]. https://arxiv.org/abs/2510.02408

Women at the Keys: a searchable database of women composers of solo piano music, built by a coding agent

from a five-step prompt.

STEP1

Do an exhaustive search of academic
resources about 19th century women
composers of solo piano music.

Vibe Coding
+ Agent 3~

STEP 2
Create a searchable global data base...

Women at the Keys

STEP3 ol

Create a website 5'1,
Er‘. e
STEP 4

farombin Find sheet music not on my computer...

STEPS W Cecilia Arizti (1856-1930)
Order missing works from ILL...

Executive Chef | -
Direction

Big Decisions

Verification

[ Chef de Cuisine

Runs the Kitchen
Makes Assignments
Verification

Sous Chef and Line Cooks ]

)

e

82% of VPs
63% of Managers
57% of Entry and Mid-level

“My focus has
shifted from

) : =l Ml | creating
outputs to
ket managing Al-
generated

- N ones.’

ey e Wharton, GBK. (2026)The Adaptive Advantage: Who's winning with Al
: and How (Year Four Report)

r port)

José Antonio Bowen - Are We Asking the Right Questions? -

» Women at the Keys

» Vibe coding examples

Delegation requires judgement

EVERYONE

IS NOW AN

Which tasks should you delegate?

Al Manager

WORKFLOW: What combinations
of models should be assigned?

Direction, feedback & correction

Korst, J., Puntoni, S., & Tambe, P. (2026, October). The adaptive
advantage: Who's winning with Al and how (Year Four report).
Wharton Human-Al Research & GBK Collective. [online survey,
about 1,400 U.S. employees at firms with 1,000+ staff, fielded
July 2026; share agreeing “My focus has shifted from creating
outputs to managing Al-generated outputs”]
https://knowledge.wharton.upenn.edu/wp-
content/uploads/2026/10/Wharton-GBK-Al-Adoption-Report-

2026.pdf
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https://doi.org/10.1038/s41586-025-09922-y
https://doi.org/10.1126/science.adw3000
https://arxiv.org/abs/2510.02408
https://josebowen.github.io/women-at-the-keys/
https://weteachwithai.com/vibe-coding/
https://knowledge.wharton.upenn.edu/wp-content/uploads/2026/10/Wharton-GBK-AI-Adoption-Report-2026.pdf
https://knowledge.wharton.upenn.edu/wp-content/uploads/2026/10/Wharton-GBK-AI-Adoption-Report-2026.pdf
https://knowledge.wharton.upenn.edu/wp-content/uploads/2026/10/Wharton-GBK-AI-Adoption-Report-2026.pdf

Will you WANT to be an Al Manager?

B

LN L

PERKS PAIN
(Human Manager) (Human Manager)
M \ng Verification

Responsibility
Complexity n Not doing the craft

How do we prevent Al slop?

I

"7

NS

C—\Cr

—

The Organic Literature
Movement

Growing Market Share |3

SINCE 2022

& More books

) i I ‘ Revenue/book |,

=~ Average quality |
— Fanfiction & Roleplay
e Y3 etk i T T T T
e
i Al sh f Top2
: 5-V\/J/*""T share of Top 5
- op 1000 quality T

P i
) ™ Reimers & Waldfoge! (2026); Chakrabarty, T., Liu. X. et al (2026)
Zhao & Ren et al (2024); Gupta & Antoniak (2026)

» Books By People

The fanfiction and roleplay line comes from the
WildChat corpus: in more than 500,000 consented,
English-language ChatGPT conversations, over a third
involve generating fiction, especially fanfiction and
erotica which generate what the authors call a
"solipsistic reader-writer," “who both generates and
consumes fiction within a closed conversational loop.”

Reimers, ., & Waldfogel, J. (2026). Al and the quantity and quality
of creative products: Have LLMs boosted creation of valuable
books? NBER Working Paper 34777. [working paper]
https://doi.org/10.3386/w34777

Chakrabarty, T., Liu, X., et al. (2026, July). Generative Al floods and
dilutes the market for books. arXiv [preprint].
https://arxiv.org/pdf/2607.20349

Gupta, N., Antoniak, M., & Walsh, M. (2026, June 23). Al fiction in

the wild. arXiv [preprint; provisionally forthcoming in MFS: Modern Fiction Studies]. https://arxiv.org/abs/2606.22748
Zhao, W., Ren, X., Hessel, J., Cardie, C., Choi, Y., & Deng, Y. (2024). WildChat: 1M ChatGPT interaction logs in the wild. ICLR 2024.
[consented corpus of 1M conversations; the dataset behind Gupta et al.] https://arxiv.org/abs/2405.01470

Who and how will we verify?

ALEXANDRIA - 3rd-2nd c. BCE
obelos

opehog
et
{: - aljlas

HAN CHINA - 1st c¢. BCE
jiaochou _

’ &5 Ao Sana
BAGHDAD & DAMASCUS - 9th c. CE
mugabala - sama’

¥

EUROPE - 15th-16th c. CE

cas t’g ator press corrector

P " P

TIME MAGAZINE - 1923
research deaent |

¢
. . JOURNAL OF CELL BIOLOGY - 2002
Image screening every image, after Photoshop

fact-checker

Schion/ e LoRiyi® Elaeariavey 2093 Grafton 2011+ Dickey2019 Rocsie

bl = .

Schironi, F. (2018). The best of the grammarians: Aristarchus of
Samothrace on the lliad. University of Michigan Press.

Kato (2022). Plus or minus? Adamantius, 28.

Folster & Staack (2021). [title not verified]

Elseadawy (2023). Freie Universitat Berlin. [title not verified]
Seidensticker (2020). Journal of Islamic Manuscripts, 11. [title not
verified]

Hirschler (2014). Al-‘Usar al-Wusta, 22. [title not verified]
Grafton, A. (2011). The culture of correction in Renaissance
Europe. British Library.

Hornschuch, H. (1608). Orthotypographia. Leipzig.

Dickey, C. (2019). The rise and fall of facts. Columbia Journalism
Review.

Rossner, M. (2008). A false sense of security. Journal of Cell Biology, 183.
Rossner, M., & Yamada, K. M. (2004). What’s in a picture? The temptation of image manipulation. Journal of Cell Biology, 166.

José Antonio Bowen
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https://booksbypeople.org/
https://doi.org/10.3386/w34777
https://arxiv.org/pdf/2607.20349
https://arxiv.org/abs/2606.22748
https://arxiv.org/abs/2405.01470

@P Brodeur, A., Valenta, D., Marcoci, A., Aparicio, J. P., Mikola, D.,
Barbarioli, B., et al. (2026). Al-assisted teams outperform Al-
led teams but not human-only teams in assessing research

Verification is the new limit

. reproducibility in quantitative social science. Proceedings of
;‘2 “““““ seeeC #7777 the National Academy of Sciences, 123(22), e2524747123.
E For Experts Human Only [experiment, 103 teams]
E » https://doi.org/10.1073/pnas.2524747123
& Cognitive Al + -
S Fitness Al Human See also Cunningham, S. (2026, October 2). Al methods for
é Atrophies Slop Verification research workers [Workshop slides]. Texas A&M University.
S uman D iy
o o / 7510M |

Old work Newly possible Unverified ot

Research completed —

Concept after Cunningham (2026), Al Methods for Research Workers; Brodeur et al. (2026), PNAS

https://www.dropbox.com/scl/fi/xro10uqr7w8c0g2k6u00p/tamu_deck.pdf?rlkey=93xgrh4oc2deunptbxif05vg8&dI=0
TT—— |

Al will never replace human
rid relationships.

Goh, E., Gallo, R., Hom, J., et al. (2024). Large language model
Al influence on diagnostic reasoning: A randomized clinical trial.
JAMA Network Open, 7(10), e2440969. [RCT, 50 physicians]
LLM Influence on Diagnostic Reasoning (2024) JAMA https://doi.org/10.1001/jamanetworkopen.2024.40969
50 physicians, 6 clinical cases, 60 minutes
Diagnose from case report and explain reasoning

Doctors reluctant to err

920% GPT4 alone
76% Doctors + GPT4
74% Doctors alone

Arora, R. K., Wei, J., Hicks, R. S., et al. (2025). HealthBench:
Evaluating large language models towards improved human
health. arXiv [preprint; OpenAl-authored benchmark, 5,000
conversations, 262 physicians].
https://arxiv.org/abs/2505.08775

Al vs Physicians + Al ?
HealthBench

José Antonio Bowen - Are We Asking the Right Questions? - WeTeachWithAl.com - 13


https://doi.org/10.1073/pnas.2524747123
https://www.dropbox.com/scl/fi/xro10uqr7w8c0g2k6u00p/tamu_deck.pdf?rlkey=93xgrh4oc2deunptbxif05vg8&dl=0
https://doi.org/10.1001/jamanetworkopen.2024.40969
https://arxiv.org/abs/2505.08775

Shah, N., & Chen, J. (2026, October 19). Measuring what
Do you know what Al can do NOW? medical Al can actually do. Stanford HAI.

Short tasks in the EHR: look up labs, record vitals, place orders https://hai.stanford.edu/news/measuring-what-medical-ai-
can-actually-do
Jiang, Y., Black, K. C., Geng, G., Park, D., Zou, J., Ng, A. Y., &
JAN 2025 JAN 2026 Chen, J. H. (2025). MedAgentBench: A virtual EHR
70 0/ - 9 2 0/ environment to benchmark medical LLM agents. NEJM Al.
0 0 https://doi.org/10.1056/Aldbp2500144
Anthropic. (2026, January). Advancing Claude in healthcare
and the life sciences [vendor-reported].

Best Al on MedAgentBench: 300 physician-written tasks in a virtual EHR

[ NOT YET: long tasks (27 steps) 46% ] https://www.anthropic.com/news/healthcare-life-sciences
Liu, R., Mohiuddin, I. Q., Schoeffler, A. J., et al. (2026).
R 51, 28 Mesauo Mo Con sty o srs it Tt ta oz e PhysicianBench: Evaluating LLM agents in real-world EHR

environments. arXiv [preprint].
https://arxiv.org/abs/2605.02240

*149 actors playing patients texted live > AMIE (Google Research)

with AMIE (Google medical Al) or human
doctors.

Tu, T., Schaekermann, M., Palepu, A., et al. (2025). Towards
conversational diagnostic artificial intelligence. Nature,
642(8067), 442-450. [randomized, double-blind crossover;
text-chat consultations with patient-actors; Google-authored]
https://doi.org/10.1038/s41586-025-08866-7

Tu, T., et al. (2024). Towards conversational diagnostic Al.
arXiv [preprint; source of the 149 scenarios, 28 of 32 and 24 of
26 axes; the Nature version reports 159 scenarios, 30 of 32
and 25 of 26] https://arxiv.org/abs/2401.05654

*Human doctors listened and rated the Al
as BETTER in 28 out of 32 characteristics
and tied on the other 4.

*Patients rated the Al better on 24 of 26
scales of empathy and judgment.

*BEFORE GPT 40

S ] » Hippocratic Al
| Hippocratic Al
t@ — Do No Harm —

Clinicians,
Design Your
Own Al Agent
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https://hai.stanford.edu/news/measuring-what-medical-ai-can-actually-do
https://hai.stanford.edu/news/measuring-what-medical-ai-can-actually-do
https://doi.org/10.1056/AIdbp2500144
https://www.anthropic.com/news/healthcare-life-sciences
https://arxiv.org/abs/2605.02240
https://research.google/blog/amie-a-research-ai-system-for-diagnostic-medical-reasoning-and-conversations/
https://doi.org/10.1038/s41586-025-08866-7
https://arxiv.org/abs/2401.05654
https://www.hippocraticai.com/home

Dessa: Trained only on human conversation

)
ElevenLabs Expressive Mode ‘

Sesame.com

i hume FONCT) v ONRLOE v RARER - PTG MRS CRMY o
g% Hume

o oo
Create Al voices that understand emotional expression

PO 15 gHnerote A vksos, harige e rioes. and

Interactive Face Engines (Avatars)
HeyGen, Tavus, Synthesia

+ Knowledge Base (Retrieve)

+ Agentic (Write)
UCF Knightbot Uof Hawai'i 5§
487 messages/day 72,089 texts in 4.5 months

85% resolved without a human 1,905 struggling students found

14-40% increase in registrations

=6 FT staff a year :
1.6% opt out - 2,533 connected to humans

How can we build more supportlve

What Will We Do with New Capacity?

Freed by Al )

Core Work
Core Work S Fewer Employees & Fear 3
Core Work More Customers

Core Work Higher Value Work

Higher Quality &
Core Work | Value Better
Work | Relationships

TRUST

Adapted from Krivkovich et al., McKinsey Quarterly, Oct 2026

357 human hours REDEPLOYED

v

Dessa (Block): conversation demos

v

UCF Knightbot
» University of Hawai‘i (UH News)

» HeyGen
> Tavus

» Synthesia

Krivkovich, A., Weddle, B., Price, H., & Sohoni, V. (2026,
October 5). Al is changing work. Now it has to change the
organization. McKinsey Quarterly. [adapted from Exhibit 1;
shares are illustrative, not measured]
https://www.mckinsey.com/capabilities/people-and-
organization/our-insights/ai-is-changing-work-now-it-has-to-
change-the-organization
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https://block.xyz/dessa
https://www.sswb.ucf.edu/knightbot/
https://www.hawaii.edu/news/article.php?aId=14339
https://www.heygen.com/
https://www.tavus.io/
https://www.synthesia.io/
https://www.mckinsey.com/capabilities/people-and-organization/our-insights/ai-is-changing-work-now-it-has-to-change-the-organization
https://www.mckinsey.com/capabilities/people-and-organization/our-insights/ai-is-changing-work-now-it-has-to-change-the-organization
https://www.mckinsey.com/capabilities/people-and-organization/our-insights/ai-is-changing-work-now-it-has-to-change-the-organization

r

Should we add Al
Literacy to our
curriculum?

Where should it go?

Does our program ask students to do What is Human Cognitive Fitness?
work beyond human-only capaaty ? .

What new HUMAN question will you bring to your department? (siide 69)

EE':.'E': Can we be intentional about
& building cognitive fitness? { &

Relatlonshlps
Agency
Creativity
Cognitive Fitness

o N
1

CITATIONS & RESOURCES
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» WeTeachWithAl.com contains many many more resources, prompts,
assignments and links. It is updated weekly if not daily.

» Buy the book at 30% off!

» Teaching with Al at Johns Hopkins University Press — code HTAI25 for 30% off
» Teaching with Al on Amazon

» If you don’t want to use Al, but want students to want to do things the hard

way, then read Teaching Change: How to Develop Independent Thinkers Using
Relationships, Resilience and Reflection.

» Teaching Change at Johns Hopkins University Press — code HTWN for 30% off
» Teaching Change on Amazon (often 25% off)

José Antonio Bowen - Are We Asking the Right Questions?
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Teaching

Wit_h Al

A PRACTICALGUIDETO A
NEW ERA OF HUMAN LEARNING

José Antonio Bowen and
C. Edward Watson


https://weteachwithai.com/
https://weteachwithai.com/
https://www.press.jhu.edu/books/title/54122/teaching-ai
https://www.amazon.com/Teaching-AI-Practical-Guide-Learning/dp/1421453398
https://www.press.jhu.edu/books/title/12091/teaching-change
https://www.amazon.com/Teaching-Change-Independent-Relationships-Resilience/dp/1421442612

