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Disclosures

GenAl tools (Gemini, NotebookLM, Claude, Claude Code) were
used for the generation of teaching materials, including slides and
graphics.

Don't worry — | will show you how!

All information being presented was edited and reviewed for
accuracy by the presenters.



Knowing nothing else about the speaker or topic,
would you rather attend a medical lecture thatis
a PowerPoint or a “Chalk Talk”?

PowerPomt Chalk Talk



Knowing nothing else about the topic, would you
rather give a medical lecture that is a PowerPoint
or a “Chalk Talk”?

PowerPomt Chalk Talk



A

Quantitative Study of the Characteristics of
Effective Internal Medicine Noon Conference
Presentations

100
90
80
70
60

50

% of Talks

40

30

20

10

0
Chalk Talk Powerpoint Fraser. JIGME 2016



CHALK TALK POWERPOINT




EDUCATIONAL PSYCHOLOGIST, 38(1), 43-52
Copyright © 2003, Lawrence Erlbaum Associates, Inc.

Nine Ways to Reduce Cognitive Load in Multimedia Learning

Richard E. Mayer

Department of Psychology
University of California, Santa Barbara

Roxana Moreno

Educational Psychology Program
University of New Mexico



Active Processing

Long-Term
Memory

Inputs

— Working Memory — ~}

Learning

Adapted from Meyer. MedEd. 2010.
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Limited Capacity
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Visual

Adapted from Meyer. MedEd. 2010.
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Adapted from Meyer. MedEd. 2010.
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Ets SHOW TASKBAR % DISPLAY SETTINGS ¥ EE: END SLIDE SHOW

0:0008 I © 2:35 PM Next animation

Choose 2

Choose 2

Based upon Richard Meyer's work, the best learning and
retention occurs with a teacher narrating with a graph,
image, or animation

Doing this often requires moving your talking points or
notes to somewhere else other than the slide
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At times, you can’t get around having a
block of text on your slide.
Avoid the temptation to rephrase it!
It’s actually easier for your audience to
follow if you just read it directly .

7

/X7 rule
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Think about
what you can
remove instead
of what
you can add

Subtract

Leidy Klotz



Cognitive Load Theory

Working Memory

Intrinsic Load Extraneous Load Germane Load




Cognitive Load Theory

Inherent Complexity

Intrinsic Load /\

Task Expertise

Goal: Manage



Cognitive Load Theory

Extraneous Load

Distraction

Goal: Minimize



Cognitive Load Theory

Learning




Cognitive Load Theory

B

=5 Learning
Struggle with it

Goal: Maximize



Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

Manage Minimize Maximize

Guide Eliminate  Encourage
attention distractions effort
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1. Growth factor interacts
. with receptor
JAK phosphorylates STAT as
well as PI13K.
STAT interacts with the DNA
- leading to increased
. - transcription of growth
- Wll factors and anti-apoptotic
—_— __:,lll —a genes
L | 4. Simultaneously, PI3K signals
= | | to AKT and then mTOR to

i : M ; _ lead to increased cell

survival



Type 1 Overload

Essential Processing in visual channel
>

Cognitive Capacity of visual channel
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Type 2 Overload

Essential Processing in both channels
>

Cognitive Capacity
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ALK Mutations in Lung Cancer

e Seenin 2-7% of NSCLC and common
in young men (median: 52 years)

e Due to inversion in chromosome 2 that
links EML4 to ALK -> cancer cell
proliferation

* Does not occur concurrently with
EGFR or RAS

e Sensitive to TKI Crizotinib

— @ NOC 0025428320
~ I XALKORI®
(crizotinib) capsules

60 Capmies i

Pills not shown in actual size



Type 3 Overload

Essential Processing +

Extraneous Material
>

Cognitive Capacity



ALK Mutations in Lung Cancer

*Seenin 2-7% of NSCLC
e Common in young men (median: 52 years)

e Due to inversion in chromosome 2 that links
EML4 to ALK -> cancer cell proliferation

*Does not occur concurrently with EGFR or RAS
* Sensitive to TKI Crizotinib



ALK Mutations in Lung Cancer

Seenin 2-7% of NSCLC
Common in young men (median: 52 years)

Does not occur concurrently with
EGFR or RAS

@ Inversion in chromosome 2

EMLA4 linked to ALK

)

ah

E Treatment: Oral pill (TKI) Crizotinib
(@
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Noun Project

= Noun Project: Free Icons & Stc X
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Icons and Photos For Everything

B lcons ~ Search over 3 million icons
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ChatGPT

ChatGPT/Gemini

Create a set of 5 icons that have a unified theme. Each should have a
circle that is a pastel color with a black item inside representing the
idea. Size should be 100 x 100 pixels: 1) Medical oncology, 2) radiation
oncology, 3) Surgery, 4) Laboratory, 5) Palliative care




Admission Labs

11/05/18 11:30AM BLOOD WBC.: 21.7* RBC: 4.40* Hgb: 16.8 Hct: 51.0
MCV: 99* MCH: 32.3* MCHC: 32.6 RDW: 13.3 RDWSD: 48.5* Plt Ct: 280
11/05/18 12:47PM BLOOD UreaN: 22* Creat: 2.5* Na: 140 K: 7.2* [NEW
REFERENCE INTERVAL] CL: 100 CO2: 21



Type 4 Overload

Essential Processing +

Incidental Processing
>

Cognitive Capacity
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Admission Labs

Chemistries Complete Blood
Count

Sodium: 140 WBC: 21.7

Potassium: 7.2 Hemoglobin: 16.8

Chloride: 100 Hematocrit: 51.0

Bicarbonate: 21 Platelets: 280

BUN: 22

Creatinine: 2.5
Glucose: 112



Percentage of time a chart is confusing
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Type 4 Overload

Essential Processing +

Incidental Processing
>

Cognitive Capacity
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New diagnhoses of Melanoma are substantially higher in
the past 30 years, but death rates continue to drop
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Figure 3. Schematic representation of decreasing residual disease related to
numbers of BCR-ABL transcripts in the peripheral blood (left scale) and
estimated number of residual leukemia cells in a patient’s body (right scale).

Goldman JM. Blood 2007; 110:2828.



Type 5 Overload:

Essential Processing

+ Representational Holding
>

Cognitive Capacity



““When usSing a Nnew acronym
or term that you aren't 100%
sure your learners know,

define it at least 3 times

before using it a\one”

=y Jason Free
d_ b



Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Female sex — no. (%)
Race or ethnic group — no. (%)
White
Black
Asian
Hispanic or Latino
Indigenous or Aboriginal
Other
Country — no. (%)
Canada
Australia
Ireland
Body weight — kg
Body-mass indexd
Creatinine clearance
Overall — ml/min
<50 ml/min — no. (%)
Continued antiplatelet use — no. (%)
Qualifying venous thromboembolism diagnosis — no. (%)
Deep-vein thrombosis alone
Pulmonary embolism with or without deep-vein thrombosis
Provoked venous thromboembolism¥|
Unprovoked venous thromboembolism

History of venous thromboembolism — no. (%) |

Apixaban
(N=1345)

58.0+16.3
597 (44.4)

1182 (87.9)
51 (3.8)
36 (2.7)
21 (1.6)

8 (0.6)
38 (2.8)

1244 (92.5)
100 (7.4)
1(0.1)
85.9+16.4
29.1£5.2

107.1+38.8
60 (4.5)
36 (2.7)

691 (51.4)
654 (48.6)
322 (23.9)
1022 (76.0)
210 (15.6)

Rivaroxaban
(N=1355)

58.5+15.8
578 (42.7)

1218 (89.9)
44 (3.2)
31 (2.3)
13 (1.0)

4(0.3)
35 (2.6)

1254 (92.5)
98 (7.2)
3(0.2)
85.2+15.8
28.9+5.1

105.6+38.3
63 (4.6)
35 (2.6)

718 (53.0)
637 (47.0)
290 (21.4)
1065 (78.6)
219 (16.2)




Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Apixaban
Characteristic (N=1345)
Age —yr 58.0+16.3
Female sex — no. (%) 597 (44.4)

Rivaroxaban
(N=1355)

58.5+15.8
578 (42.7)




Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Apixaban Rivaroxaban
Characteristic (N=1345) (N=1355)
IAge —yr 58.0+16.3 58.5:15.8
Female sex — no. (%) 597 (44.4) 578 (42.7)
Race or ethnic group — no. (%)
White 1182 (87.9) 1218 (89.9)
Black 51 (3.8) 44 (3.2)
Asian 36 (2.7) 31 (2.3)
Hispanic or Latino 21 (1.6) 13 (1.0)
Indigenous or Aboriginal 8 (0.6) 4 (0.3)
Other 38 (2.8) 35 (2.6)
Country — no. (%)
Canada 1244 (92.5) 1254 (92.5)
Australia 100 (7.4) 98 (7.2)
Ireland 1(0.1) 3(0.2)
Body weight — kg 85.9+16.4 85.2+15.8
Body-mass indexd 29.1+5.2 28.915.1
Creatinine clearance
Overall — ml/min 107.1+38.8 105.6+38.3
<50 ml/min — no. (%) 60 (4.5) 63 (4.6)
Continued antiplatelet use — no. (%) 36 (2.7) 35 (2.6)
Qualifying venous thromboembolism diagnosis — no. (%)
Deep-vein thrombosis alone 691 (51.4) 718 (53.0)
Pulmonary embolism with or without deep-vein thrombosis 654 (48.6) 637 (47.0)
Provoked venous thromboembolism¥| 322 (23.9) 290 (21.4)
Unprovoked venous thromboembolism 1022 (76.0) 1065 (78.6)
History of venous thromboembolism — no. (%) | 210 (15.6) 219 (16.2)




Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Apixaban Rivaroxaban
Characteristic (N=1345) (N=1355)

Country — no. (%)
Canada 1244 (92.5) 1254 (92.5)
Australia 100 (7.4) 98 (7.2)
Ireland 1(0.1) 3(0.2)




Snipping on Windows

PrtScn
 Copies entire screen to clipboard

Win+Shift+S
* Opens snipping tool

Win+AIt+R
* Video capture tool
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. Snipping on a Mac

* Shift+Cmd+3: Save image of entire screen to desktop
* Shift+Cmd+4: Snip a specific area of the screen to the desktop

* Shift+Cmd+5: Video capture tool (select the part of the screen, start
It and then stop via “stop” button in upper menu bar




@ Snip Tool Built-in to PowerPoint
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CLINICAL PRESENTATION

Chronic
phase CML

Treatment considerations
independent of risk score
» Comorbidities

— |+ Toxicity profile of TKI

» Possible drug interactions
» Patient preference

Low-risk score
(See Risk Calculation|—™
Table CML-A

Intermediate- or high-
risk score

(See Risk Calculation
Table CML-A)

PRIMARY TREATMENT

Preferred regimens
First-generation TKI (Imatinib

or generic imatinib 400 mg QD
[category 1])

or

Second-generation TKI
(alphabetical order) |
(Bosutinib 400 mg QD [category 1]
or

Dasatinib 100 mg QD [category 1]
or

Nilotinib 300 mg BID [category 1])
or

Clinical trial

See Evidence Blocks on CML-2A

Preferred regimens
Second-generation TKI
(alphabetical order)

(Bosutinib 400 mg QD [category 1]°
or

Dasatinib 100 mg QD [category 1]®
or

Nilotinib 300 mg BID [category 1]°)
or

Other recommended regimens
First-generation TKI (Imatinib or
generic imatinib 400 mg QD)f

or

Clinical trial

See Response
Milestones

and Treatment
Options (CML-3)d

See Response
Milestones

and Treatment
Options (CML-3)9
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Never say “| know you can’t read this but....

Evaluation of unexplained hemolytic anemia

Patient with anemia and evidence of hemolysis*

¥

Does the patient hawve findings reguiring urgent attention? Examples include:
= Examination: Hemodynamic instability, active bleading, acute thrombosis
= Laboratory testing: Acute renal failure, hemoglobin =7 g/dL that cannot ba

raisaed with transfusion, schistocytes on blood smear

Yes No
¥ ¥
Urgent hematologist involvement. | Did the patient receive a transfusion within the last four weelss? |
Paossible evaluation for: I I 1
= Thrombotic micrcangicpathy (TMA) Yeas Mo
= Acute hemolytic transfusion reaction ¥ »
= Rapid intravascular hemaolysi
Lo ui=r s Lin Refer to UpToDate for evaluation of acute and Common causes include autoimmune hemolytic anemia {ATHA),
Details of the evaluation depend on delayed hemolytic transfusion reactions. drug-induced hemolysis, and infections.
clinical features and blood smear findings. It may also be appropriate to evaluate for Less common causes include hemoglobinopathies, RBC membranes
other causes of hemolysis. defects, PMNH, acrtic stencsis, and mechanical or csmotic hysis.

¥

Ewvaluation based on history, examination, blood smear review, and
direct antiglobulin (Coombs) test (DAT).

¥

Is there cbvious evidence of an inherited intracorpuscular cause T
such as lifelong anemia or classic findings on blood smear?

Yes Mo
1
[ 1
Positive DAT Megative DAT
Pursue specific testing based on AIHA diagnosed. Refer to UpToDate AIHA less likely; other disorders
history, examination, and for distinction between warm and may be suggested by findings
findings on blood smear. cold ATHA and search for associated on history, examination, and
conditions. blood smear.

v
History and examination:
= Mew medicaticn —= suggests possible drug-induced hemolysis
= Recent infection, fever —= suggests direct RBC lysis by pathogen
= Lifelong anemia —= suggests inherited intracorpuscular defect
= Anemia in multiple family members —= suggests inherited intracorpuscular defect
= Splemomegaly —= suggeskts congenital, infectious, or necplastic process
= Dark urine — suggests intravascular hemolysis (eg, PNH, PCH, hypotonic infusion)
= Heart wvalwe, signs of acrtic stenosis, marching — suggests mechanical hamolysis

Blood smear:
= Schistocybes —= suggest TMA or DIC
= Teardrop cells — suggest bone marmow invobheement
= Spherocytes —= suggest ATHA or hereditary spherocytosis
= Elliptocytes —= suggest hereditary elliptocytosis or myelodysplasia
= Stomatocytes —= suggest metabolic disorder or hereditary stomatocytosis




Causes of an elevated serum lactate dehydrogenase level

Cardlac

Central nervous system disorders

Crrug-bndu ced

Endocrine

Gastrolntestinal

Hzmataloglc

Inmfection

Mallgnancy

Meuramuscular

Pragnancy

FPulmanary

Ranal -
Rhaumatalogic -
Trauma -

Vasoulitls -




“Lecturing is that mysterious process by which
the lecture notes of the professor are

transferred to the students’lecture notes, without
passing through the brains of either.”

-

— Often attributed [incorrectly] to Mark Twain

PowerPoint -




B
B Helpful Slideshow Shortcuts

* F5: Start the presentation from the beginning

* Shift+F5: Start the presentation from the current slide
* Ctrl+P: Annotate with the Pen tool during a slideshow
* E: Erase all annotations

* B: Change the screen to black during a slideshow

* W: Change the screen to white during a slideshow

* Esc: End the slideshow

* “Number” and then enter: go to slide “number”




’

' Helpful Slideshow Shortcuts

* Shift+Cmd+Enter: Play from the beginning

* Cmd+Enter: Play from the current slide

* Cmd+P: Annotate with the Pen tool during a slideshow
* E: Erase all annotations

* B: Change the screen to black during a slideshow

* W: Change the screen to white during a slideshow

* Esc: End the slideshow

* “Number” and then enter: go to slide “number”




Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

Manage Minimize Maximize

Guide Eliminate  Encourage
attention distractions effort



Knowing nothing else about the speaker or topic,
would you rather attend a medical lecture thatis
a PowerPoint or a “Chalk Talk”?

PowerPomt Chalk Talk



2 -&(.u-—sw)
(REnet) =k =
J n‘e V) /2

]Jﬁz[‘““ v, R Sy 3
- % -3y
it =, Nl ey
.,‘ke '}
> 4
O & .

Intrinsic Load Extraneous Load Germane Load




Intrinsic Load Extraneous Load Germane Load




Intrinsic

Extraneous

Germane Load

Load Load







Germane Load




Use polling software
wisely

and make sure you know what to use for each
situation



0 Poll Everywhere DI r;;itl-_ e S I id O

Embed? 6

Requires permissions Requires permissions
Question Wide Multiple Wide Some
Types? variety choice variety variety
# of 40 100 No
People? (free) 500 (free) limit
Freemium Institutionally

Cost? Freemium Free (3 Qs for free) Licensed



. In person?
Don’t forget about “analog” polling!

¢




When to embed a poll?

*You are presenting from your own computer
¢...using desktop PowerPoint software
e...and you’ve tested it and are confident it works



Use Polling Without Embedding

* Pull up the dashboard/cockpit first

* Know how audience will vote (and ideally give
multiple options)
* Enter a URL
e Text/SMS
* QR codes em= Qslido
*[f on zoom, share full screen (not just the window)

e @slido
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: | * Predicted Tumor
Aggreesiveness Score

| > Vascular Endotheliel Growth
Factor Correlate

> Model Confidence (F1 Score)
(Confidence: HIOH)
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and Treatment Paths
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Aggreesiveness Score

e > Vascular Endothelial Growth
> Factor Correlate

> Model Confidence (F1 Score)
(Confidence: HIOH)

> Differential Diagnosis List
with Confidence Scores ¢
and Treatment Paths
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= - Predicted Tumor
Aggreesiveness Score

> Vascular Endotheliel Growth
Factor Correlate

> Model Confidence (F1 Score)
(Confidence: HIOH)
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British Journal of

ORIGINAL ARTICLE Educational Technology

ta BERA

Beware of metacognitive laziness: Effects of
generative artificial intelligence on learning
motivation, processes, and performance

Yizhou Fan?® | Luzhen Tang' | Huixiao Le' | Kejie Shen' |
Shufang Tan' | Yueying Zhao' | Yuan Shen® | Xinyu Li® |
D ragan GﬂéEVi 62 Computers in Human Behavior 175 (2026) 108779

Contents lists available at ScienceDirect

»~ COMPUTERS IN
HAVIOR

Computers in Human Behavior

journal homepage: www.elsevier.com/locate/comphumbeh

Full length article 7 )
Check for
updates

Al makes you smarter but none the wiser: The disconnect between
performance and metacognition

Daniela Fernandes '~-*, Steeven Villa ®*~, Salla Nicholls 2, Otso Haavisto 2, Daniel Buschek <"~,
Albrecht Schmidt **”, Thomas Kosch ¢"“, Chenxinran Shen ¢"*, Robin Welsch *



Trends in Cognitive Sciences Ce“

Cognitive Offloading

Evan F. Risko'* and Sam J. Gilbert®>*
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High A

Clinical Importance

Low

Creating patient
education materials

Getting adiscrete @
data-supported answer

Documentinga @
clinical encounter

® Simple question
(e.g., Google)

® Drafting replies to
email

® Drafting insurance
appeal letter

Making diagnostic ®
or treatment decisions
for a patient

Interpretinga @
patient’s labs

® Broadening a
differential diagnosis

I-----------1

Low

High

Educational Importance

High/High =
Education + Clinical
Tasks are highly
educational and
important for accuracy.
Requires careful use and
careful verification



High A

Clinical Importance

Low

Creating patient
education materials

Getting adiscrete @
data-supported answer

Documentinga @
clinical encounter

® Simple question
(e.g., Google)

® Drafting replies to
email

® Drafting insurance
appeal letter

Making diagnostic ®
or treatment decisions
for a patient

Interpretinga @
patient’s labs

® Broadening a
differential diagnosis

Low

® Articulating reasoning
inan H&P

Working through a
CPC o

High

Educational Importance

Low/High =
Pure Education
These tasks are primarily
educational; thereis
really no role to
outsource them



High A

Clinical Importance

Low

High/Low =
Verify
Ok to use Al here, but
important to understand
its limitations and verify
sources/output

Low/Low =
Administrative
Great place to deploy Al

Low

High/High =
Education + Clinical
Tasks are highly
educational and
important for accuracy.
Requires careful use and
careful verification

Low/High =
Pure Education
These tasks are primarily
educational; there is
really no role to
: outsource them

_—

High

Educational Importance
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The rules for building slides
with Al changed in 2026. -

ANNAN /\T

|

L]

| A structural guide to the
| modern presentation toolkit.

A NotebookLM



The capability flatline

officially broke in early 2026.

Historically, tools failed to
generate reliable, editable

slides for specialized content.

The technology

crossed the threshold

from experimental
gimmick to viable
production toolkit.

2023 2024

2025

Early 2026

A\ NotebookLM



Structured output requires structured input.

Start talking ' 1 ‘ - Write outline _
Feed into Al _I

i
i \ A Human |_,
‘ ‘ Outline
Build slides as you go '
|- ‘ Draft slides hl
Edit repeatedly Iterate & prompt hl
|

flll il-:

A NotebookLM



Cognitive Load Theory in Medical Education
90-Minute Workshop Outline — BMC

Core thesis: Productive friction (germane load) is necessary for learning. Al risks reducing ALL
load types — including germane — which is the key educational risk.

Three acts:
1. How the brain learns
2. How teaching design affects that
3. What Al changes — and what we should do

Workshop Structure
# Section Time | Format
0 Hook & Setup 5 min | Poll + framing
1 Cognitive Architecture 10 min | Mini-lecture
2 Three Types of Load 10 min | Mini-lecture + Think-Pair-Share
3 The 5 Types of Overload 15 min | Workshop: Fix the Slide
4 Multimedia Design Principles 10 min | Mini-lecture + demo
5 Enter Al: A New Variable 15 min = Mini-lecture + discussion
6 What Should We Do? 15 min | Small group activity + report-back
7 Summary & Q&A 10 min | Discussion



Claude

Claude functions as the
structural scaffolder.
Generation

Node 1 Node 2 Node 3
[Human Outline] [Claude Processing] [Draft .PPTX]

Generates fully editable files—manipulable
shapes, icons, and text, not locked images.

Refinement
Node 1 ‘ Node 2 Node 3
[Prompt to tweak] | [Revised slide] | ’ [Iteration Loop]

| Best used as a first-drafter. The human controls
| the blueprint; Claude builds the initial scaffolding.




m iy Bl Dieta ek D S cafpart rogines sbrieshuned npat Thi
Al taral

Pl L

Jonathan: Let's look inthe MedEd_Retreat folder. Canyou
review the cases and summarize each one in a way it would
legibly fit on a PowerPoint slide along with the 2 prompts?

Claude: Found the folder and read Retreat Cases.txt. Here
are slide-ready summaries for each case:

Do you want me to turn these into PowerPoint slides?

gy ' ulficialy brokn in ety S0EE ‘ Claude Code
== -0 : I /
- i —

3 Claude

Jonathan: Oh yeah, that would be great

Claude: Built a 5-slide PowerPoint using pptxgenjs:
Title slide — "Al in Medical Education: Case-Based
Discussion: When, How, and Should We?"

Case 1 slide

Case 2slide

Case 3slide

Discussion Questions slide — all 5 reflection
questions with numbered circles

Each case slide had a navy header bar, case
summary in a white card, and two prompt boxes
side by side (blue and teal). Saved to
Al_Cases_Retreat.pptxin this folder.



Yeah can we use Aptos for the font and use the
theme colors | just sent you a screenshot of?

Create New Theme Colors ? x

Theme colors Sample
Text/Background -Dark 1 [l ~
Text/Background - Light 1
Text/Background - Dark 2
Text/Backaround - Light 2

Accent 1

LR
a4 4 4

I 3 3 I I
A A & oA oA
AR A A8 A
=
"

Hyperlink

L |
4 4

Eollowed Hyperlink

Mame: |Custom 1

Reset Cancel

Claude: Read the theme colors from the screenshot — a
blue/teal palette. Asked about the dark slide background
color.

White. You can use white for everything.

Claude Code

Claude: Rebuilt the deck with:
Font: Aptos throughout
Backgrounds: White on all slides
Accent colors: Dark navy (#243F60), medium blue
(#2E75B6), teal (#17A3BB), and lighter blue tints
for prompt box backgrounds
Layout: Blue/teal left accent bars, numbered teal
ovals for case badges and discussion questions
o v
=

Sre—

S
. = ‘j

This Cmanbiliy Prilirag
ailficinly brokn in anrly DODE

Seructured oulpat reguires siruchsrmd input

= “._.

o i [

Looks beautiful.



| NotebookLM synthesizes directly
NteookLM - fromgrounded source material.

| | | — |
S | =l====] | S S Y P M (S I = [ | 1 ]
Generation e B |
| |4l il |
|
[Upload Sources: I . | : i
notes, articles, outline] | p.  [Click Generate] | } [Slide Draft] EREEEEEE
4 | H i { s 4 + I 4 :
T
T e e i 5 | o o S [ i o e 1 1 Grounded Output: Generates slides
Alternative: Finer Contro strictly from your uploaded corpus,
TS 5 O Y L Y 6 ) [ R |l | preventing external hallucination.
ST | L1551 . [ [
[Upload Script/Outline] |- [Generate from Script] . | | | | : —
il | |l = 1y 8 b
O E T L T == ([T}
| NENENERE. ot IR a= N RN
NI ’J __________ [T




@ Cognitive Load in Medical Education < Share ¢ Settings  ii @

Sources O Chat E Studio )
+ Add sources » Promote Schema Building: Use structural aids like flowcharts, diagrams, and |t Y &
metaphors to help learners connect new information to existing knowledge 36 . R e
Q. search the web for new sources + Include Active Prompts: Integrate self-explanation prompts or case studies o8 I
at the end of sections to force learners to actively process and apply Mind Map Reports
information 37
. . . & (6
@ web v C¢ Fast Research v = » Employ Fading Guidance: Start with fully worked examples, move to lacheard 4 o V4
asncards UIZ
completion tasks with partial solutions, and end with unassisted problems to
Select all sources v transition the learner toward expertise 29 ... " 2 O 2
+ Act as a "Coach,” not a Repository: Design content that guides users through Infographic Slice Dack
2410.03703v2.pdf v : . , \
structured reasoning frameworks (e.g., listing associated words or strategies) =
rather than providing direct answers to prevent metacognitive laziness and ft bl 7
ata lable

F 9 ways to reduce cognitive load in ...+ - .
z Y g cognitive offloading 42

Al & cognitive load.pdf v _
B savetonote O 15 G .. Generating Slide Deck...
. " based on13 s es
Ambient Al, cognitive load.pdf v A PR O e s
How can Al act as a coach for convergent thinking?
Brit J Educational Tech - 2024 - Fa.. + . Generating Slide Deck...
“a  based on 13 sources
What are the risks of Al causing homogenization of ideas?
Graphic Design for Clinical Teacher...

Unlocking Deep Learning:...
13 sources - 12d ago

- How does the modality effect help prevent cognitive overload?
(37 Managing the Load: Al and Cogniti... + " L il gniive ov

Medical Education - 2009 - Van M...

|Start typing... 13 sources =

Pharmacology multimedia design.p...

MotebookLM can be inaccurate; please double check its responses.




V

[C] Customize Slide Deck ®

Format
Detailed Deck v Presenter Slides
A comprehensive deck with full text and details, perfect for Clean, visual slides with key talking points to support you while
emailing or reading on its own. you speak.

Choose language Length

English - CShort v Default)

Describe the slide deck you want to create

Add a high-level outline, or guide the audience, style, and focus: "Create a deck for beginners using a bold and
playful style with a focus on step-by-step instructions.”

Generate

4




The Cognitive Paradox

Navigating cognitive load, creative homogenization,
and the future of assisted learning.

)

Human Autonomy

Cognitive Enhancement



The Double-Edged Sword of Cognitive Assistance

The Promise

Unprecedented productivity, rapid
ideation, personalized tutoring, and
complex synthesis.

GPT-4 scored 88.1% on
Medical State Exams vs.
students’ 74.6%.

The Peril

Cognitive overload, "offloading" of analytical
tasks, creative homogenization, and the
degradation of independent reasoning.

Overreliance correlates with
reduced problem-solving
ability (d =-0.41).

A NotebookLM



Th e Thl" e e Pi I I ars of e Dual Channels: Separate pathways for

visual/pictorial and auditory/verbal data.

COg N itive ProceSSi ng e Limited Capacity: Working memory

bottlenecks.
e Active Processing: Meaningful learning
requires selecting, organizing, and integrating.

Selecting Organizing

—

Integrating

)

Selecting Organizing

Long-Term
Memory

Sensory

Memory Working Memory

Presentation

A NotebookLM
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Uncritical reliance on Al leads to delibe‘,:'/:teen C‘ZZ:;{,Va:szort,

cognitive offloading—delegating we reinforce a state of
analytical tasks to external systems. metacognitive laziness.

N We must design slides
' that fight this!

GENERATIVE Al THREATENS TO TRIGGER METACOGNITIVE LAZINESS AND COGNITIVE OFFLOADING

/

= ==DETECTED! -
+= 1

L\ WARNING: Excessive #2%
dependence on Al
dialogue systems correlates™
with a -0.41 reduction
in problem-solving
ability!



DESIGN MUST ENGAGE BOTH THE AUDITORY AND VISUAL CHANNELS SIMULTANEOUSLY,
S SN T T . /
pictorial and verbal material. - ;// U“ —e —

; l ‘ Prior
v knowledge

Sees],

- W,
e

TACT|IC:]Maximize processing Each channel has a
capacity /by, distributing'information strictly limited capacity.
across/both/channels}avoiding/a Processing bottlenecks

jamjinithe\visual/processor: lead to catastrophic
cognitive overload.

-/ NotebookLM




m Gemini generates custom visual
assets when stock imagery fails.

[Describe desired visual]

Concepting

; ; [Receive conceptual

description back]

Refine the concept in conversation before generating.

Generation

[Invoke Image Tool] F—»

Rarely a one-click process. Requires continuous prompt

[Custom Image I ‘
Output] ‘ ;

[Iteration
Loop]

adjustment and regeneration to achieve precise one-oft slide art.

A NotebookLM






L Create an image of a schematic showing all the components

of a task and how they relate to education

ANATOMY OF AN EDUCATIONAL TASK: COMPONENTS & PEDAGOGICAL RELATIONSHIPS
INPUTS g . > OUTPUTS

(" LEARNER PRIOR P () 3 INsTRUCTIONAL |4 {CONTENT ... 4. ASSESSMENT
KNOWLEDGE : SCAFFOLDING | KNOWLEDGE _ & FEEDBACK

@ Guidance ' @ Formative Checkpoints
@ Modeling @ Rubrics

0 : = -
g Loy i & Prompts Peer Reviey il 5. LEARNING
@ S ! ~ © s | (e.0 RESEARCH PROJECT: BIODIVERSITY) 0 oo e = OUTCOMES

@ wotivation - eamer | | || I TASK DESIGN v ‘ ; OUTCOMERS
ey T L ¢ PHASE 1: : PHASE 3: i @ Competency
g PREPARATION & INSTRUCTION PRODUCTION & CREATION Development

SMMRF GOALS S - Goal Setting v @ Research & Inquiry |- | () Application of Knowledge i @ Acquired Skils

V | s & Resources e Collaboration & @ Creating Deliverables |} | © subject Mastery

), A : . * Dats Communication i e Competency
ziemng ) || @ Ctcs i & @06 06| Develogmert
: ot Instruction Problem Solving Report Presentatio i

e Specific |
o Measurable . i SYSTEMS I Assessment :

i -+ SMART Strategies i1 6. METACONITION
o Attainable Goa|5 H

B o 3. INSTRUCTIONAL . 4. ASSESSMENT Hi & REFLECTION
© Reevant i @  scarrolome. [+ . 11—l ’ Soll-Assessmer
® Time-bound e - = | @ seit-Assessment

Pl . | »| @ Formative C L[ﬁﬁo‘l.a i @ Analyzing Growth
ki Pl Teacher pr Review ~ EVALUATING | | '

LEARNING
Bloom's Taxonomy --- RELATIONSHIPS b




Make it much simpler. It should look handdrawn on paper and

should just be large sketches -- no text




O All the arrows should extend outward from a task in the

middle. The other sections should show things like a brain, a

stethoscope, a bacteria, a pill, a set of lists

CENTRAL TASK:
MEDICAL




remove all text

I

Leaving everything else the same




The Tool Selection Diagnostic

TOOL BEST FOR IDEAL INPUT OUTPUT FORMAT THE “AHA” USE CASE

| Claude Structure Human Outline  Editable PPTX First-drafting a

full talk.
o Existin Grounded Slide Synliesizing neavy
- | NotebookLM  Synthesis Cor usg/No red Draft literature into a
P presentation.
Concept Custom Image Creating specific,

B Gemini WAL Description File one-off slide art.

A NotebookLM



Dual Channel

Music Speech Sounds

*Audito ry/

Text gaphics
Visual

Adapted from Meyer. MedEd. ZOh




Limited Capacity

Music Speech Sounds

*Auditory” .

Text gaphics
Visual

Adapted from Meyer. MedEd. 2010.



Active Processing

Long-Term
Memory

Multimedia Sensory
Presentation Channels Working Memory

Ears

Sounds Verbal Model

(Auditory)

Eyes . images . Pictorial Learning
(Visual) & Model

Adapted from Meyer. MedEd. 2010.




Drug samples 78

Gifts 83

Reimbursements 35

Payments for consulting 18

Payments for serving as a speaker
or on a speakers’ bureau

Payments for serving on an

isory board o

Payments for en ng patients 3
al tri

Any of the above relationships 94

k T T T v T T T v T 1
(o] 10 20 30 40 50 60 70 80 90 100
Freq of Physici: d y Relati i
(percentage of respondents)

Choose 2

Lorem
ipsum dolor sit
amet, consectetuer
adipiscing elit, sed

diam nonummy nibh
euismod tincidunt ut
laoret dolore magna

aliquam erat

volutpat. Ut




Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

Manage Minimize Maximize

Guide Eliminate  Encourage
attention distractions effort



Cognitive Overload

Too much on the page
Too complex

Extraneous material

Atypical or difficult to
Interpret data

Too many abbreviations

Type 1
Type 2

Type 3

Type 4

Type 5

Remove text & describe
Chunking or pretraining

Eliminate extraneous
material

Present data in clear and
standard form

Be careful of acronyms
and define them 3 times



Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Apixaban
Characteristic (N=1345)

Rivaroxaban
(N=1355)




High A

Clinical Importance

Low

High/Low =
Verify
Ok to use Al here, but
important to understand
its limitations and verify
sources/output

Low/Low =
Administrative
Great place to deploy Al

Low

High/High =
Education + Clinical
Tasks are highly
educational and
important for accuracy.
Requires careful use and
careful verification

Low/High =
Pure Education
These tasks are primarily
educational; there is
really no role to
: outsource them

_—

High

Educational Importance



The Tool Selection Diagnostic

TOOL BEST FOR IDEAL INPUT OUTPUT FORMAT THE “AHA” USE CASE

| Claude Structure Human Outline  Editable PPTX First-drafting a

full talk.
o Existin Grounded Slide Synliesizing neavy
- | NotebookLM  Synthesis Cor usg/No red Draft literature into a
P presentation.
Concept Custom Image Creating specific,

B Gemini WAL Description File one-off slide art.

A NotebookLM



Thanks for Listening!

| Jonathan Berry

jlberry@bidmc.harvard.edu
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