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Disclosures

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

Don't worry – I 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 that is 

a PowerPoint or a “Chalk Talk”?

Chalk TalkPowerPoint



Knowing nothing else about the topic, would you 
rather give a medical lecture that is a PowerPoint 

or a “Chalk Talk”?

Chalk TalkPowerPoint
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Inputs Working Memory

Long-Term 
Memory

Active Processing

Adapted from Meyer. MedEd. 2010.
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Visual

Music Speech Sounds

Text Graphics

Adapted from Meyer. MedEd. 2010.



Auditory

Limited Capacity
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Music Speech Sounds

Text Graphics

Adapted from Meyer. MedEd. 2010.



Words

Pictures

Ears
(Auditory)

Eyes
(Visual)

Sounds

Images

Verbal Model

Pictorial 
Model

Multimedia 
Presentation

Sensory 
Channels Working Memory

Active Processing

Adapted from Meyer. MedEd. 2010.
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Choose 2







Patient’s EKG



Choose 2



Choose 2
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 .

7x7 rule

7

7



Choose 2



Think about
what you can

remove instead 
of what

you can add



Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

Working Memory



Cognitive Load Theory

Intrinsic Load

Inherent Complexity

Task Expertise

Goal: Manage



Cognitive Load Theory

Extraneous Load

Distraction

Goal: Minimize



Cognitive Load Theory

Learning

Germane Load



Cognitive Load Theory

Learning

Goal: Maximize

Germane Load

Struggle with it



Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

MinimizeManage Maximize

Guide 
attention

Eliminate 
distractions

Encourage 
effort



Cognitive Load Theory



1. Growth factor interacts 
with receptor

2. JAK phosphorylates STAT as 
well as PI3K.

3. STAT interacts with the DNA 
leading to increased 
transcription of growth 
factors and anti-apoptotic 
genes

4. Simultaneously, PI3K signals 
to AKT and then mTOR to 
lead to increased cell 
survival



Essential Processing in visual channel 
> 

Cognitive Capacity of visual channel

Type 1 Overload





Essential Processing in both channels 
> 

Cognitive Capacity

Type 2 Overload
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ALK Mutations in Lung Cancer
• Seen in 2-7% of NSCLC and common 

in young men (median: 52 years)
• 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



Essential Processing +
Extraneous Material

> 
Cognitive Capacity

Type 3 Overload



ALK Mutations in Lung Cancer

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

Treatment: Oral pill (TKI) Crizotinib

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

Inversion in chromosome 2

EML4 linked to ALK

Does not occur concurrently with 
EGFR or RAS



PowerPoint Icons



Noun Project



bioRENDER





ChatGPT/Gemini



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



Essential Processing +
Incidental Processing

> 
Cognitive Capacity

Type 4 Overload



Admission Labs
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Admission Labs

Complete Blood 
Count

Chemistries

Sodium: 140
Potassium: 7.2
Chloride: 100
Bicarbonate: 21
BUN: 22
Creatinine: 2.5
Glucose: 112

WBC: 21.7
Hemoglobin: 16.8
Hematocrit: 51.0
Platelets: 280
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Essential Processing +
Incidental Processing

> 
Cognitive Capacity

Type 4 Overload
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Choose 2



New diagnoses of Melanoma are substantially higher in 
the past 30 years, but death rates continue to drop
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Goldman JM. Blood 2007; 110:2828.



Type 5 Overload: 
Essential Processing 

+ Representational Holding
> 

Cognitive Capacity



When using a new acronym
or term that you aren't 100%

sure your learners know,
define it at least 3 times

before using it alone

Jason Freed











PrtScn
• Copies entire screen to clipboard

Win+Shift+S
• Opens snipping tool

Win+Alt+R
• Video capture tool

Snipping on Windows



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







Never say “I know you can’t read this but….”





“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



• 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”

Helpful Slideshow Shortcuts



Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

MinimizeManage Maximize

Guide 
attention

Eliminate 
distractions

Encourage 
effort



Knowing nothing else about the speaker or topic, 
would you rather attend a medical lecture that is 

a PowerPoint or a “Chalk Talk”?

Chalk TalkPowerPoint



Intrinsic Load Extraneous Load Germane Load



Intrinsic Load Extraneous Load Germane Load



Intrinsic 
Load Germane LoadExtraneous 

Load



Intrinsic 
Load

Germane 
Load

Extraneous 
Load



Germane Load



Use polling software 
wisely

and make sure you know what to use for each 
situation 



Embed?

Question
Types?

# of
People?

Cost?

Wide
variety

Multiple
choice

Some
variety

40
(free) 500

No
limit

Freemium Free
Institutionally

Licensed

Requires permissions Requires permissions

Wide
variety

100
(free)

Freemium
(3 Qs for free)



Embed?

Question
Types?

# of
People?

Cost?

Wide
variety

Multiple
choice

Some
variety

40
(free) 500

No
limit

Freemium Free
Institutionally

Licensed

Requires permissions Requires permissions

Wide
variety

100
(free)

Freemium
(3 Qs for free)

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



When to embed a poll? 

•You are presenting from your own computer
•…using desktop PowerPoint software
•…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
• Text/SMS
• QR codes

• If on zoom, share full screen (not just the window)



Intrinsic Load Extraneous Load Germane Load



Intrinsic Load Extraneous Load Germane Load



Intrinsic Load Extraneous Load Germane Load



Intrinsic Load Extraneous Load Germane Load



Intrinsic Load Extraneous Load Germane Load

Epilogue: AI and Cognitive Load



Intrinsic Load Extraneous Load Germane Load
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Onto-the-Body Into-the-World





Germane Load

Extraneous Load





Drafting insurance 
appeal letter

Simple question
(e.g., Google)

Drafting replies to 
emailLow/Low =

Administrative
Great place to deploy AI



Drafting insurance 
appeal letter

Simple question
(e.g., Google)

Creating patient 
education materials

Getting a discrete
data-supported answer

Documenting a
clinical encounter

Drafting replies to 
email

High/Low =
Verify

Ok to use AI here, but 
important to understand 
its limitations and verify 

sources/output



Drafting insurance 
appeal letter

Simple question
(e.g., Google)

Getting a discrete
data-supported answer

Documenting a
clinical encounter

Drafting replies to 
email

Broadening a 
differential diagnosis

Interpreting a 
patient’s labs

Making diagnostic
or treatment decisions 
for a patient High/High =

Education + Clinical
Tasks are highly 
educational and 

important for accuracy. 
Requires careful use and 

careful verification

Creating patient 
education materials



Drafting insurance 
appeal letter

Simple question
(e.g., Google)

Getting a discrete
data-supported answer

Documenting a
clinical encounter

Drafting replies to 
email

Working through a 
CPC

Broadening a 
differential diagnosis

Interpreting a 
patient’s labs

Making diagnostic
or treatment decisions 
for a patient

Articulating reasoning 
in an H&P

Low/High =
Pure Education

These tasks are primarily 
educational; there is 

really no role to 
outsource them

Creating patient 
education materials



Low/Low =
Administrative

Great place to deploy AI

High/Low =
Verify

Ok to use AI here, but 
important to understand 
its limitations and verify 

sources/output

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















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?

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

Jonathan: Oh yeah, that would be great

Claude: Built a 5-slide PowerPoint using pptxgenjs:
Title slide — "AI in Medical Education: Case-Based 
Discussion: When, How, and Should We?"
Case 1 slide
Case 2 slide
Case 3 slide
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 
AI_Cases_Retreat.pptx in this folder.



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

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

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

Jonathan: Looks beautiful.
Jonathan: White. You can use white for everything.
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Auditory

Limited Capacity

Visual

Music Speech Sounds

Text Graphics

Adapted from Meyer. MedEd. 2010.
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1 2 3



Cognitive Load Theory

Intrinsic Load Extraneous Load Germane Load

MinimizeManage Maximize

Guide 
attention

Eliminate 
distractions

Encourage 
effort



Cognitive Overload
Too much on the page Type 1 Remove text & describe

Too complex Type 2 Chunking or pretraining

Extraneous material Type 3 Eliminate extraneous 
material

Atypical or difficult to 
interpret data

Type 4 Present data in clear and 
standard form

Too many abbreviations Type 5 Be careful of acronyms 
and define them 3 times





Low/Low =
Administrative

Great place to deploy AI

High/Low =
Verify

Ok to use AI here, but 
important to understand 
its limitations and verify 

sources/output

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





Thanks for Listening!

Jonathan Berry
jlberry@bidmc.harvard.edu
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