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Preparing for the Future

Lynne K. Varner & Jenée Myers Twitchell, Washington STEM

John Aultman, Governor’s Office



Framing

Framing for the Day

Context: Stepping Back & Assessing What we Need Next

Recall: Original Purpose, Goals, and Legislation of STEM Alliance
Recall: Recent Feedback & Working Groups

Proposed Next Steps to Envision Future of Alliance



Recall: STEM Alliance Original Purpose

[RCW 28A.188.030]

“The STEM education innovation alliance is established
1. to advise the governor...

2. ...and to provide vision, guidance, assistance, and advice to support
the initiatives under this chapter...
3. ...[using a] comprehensive STEM framework...

4. ...[and] to develop a STEM education report card.



Recall: Original 2013 Framework

>
EARLY LEARNING-HIGH EARLY LEARNING-HIGH
SCHOOL STUDENTS SCHOOL EDUCATORS

L Ab

POST SECONDARY AND ALIGNED SYSTEMS
EMPLOYERS



2022 Updated Framework

STEM Education Innovation Alliance
Framework for Action & Accountability

From EARLY LEARNING to EMPLOYMENT & CAREER



Summary of Added/Proposed for Replacement
STEM Report Card Metrics Proposed (2022)

STEM coursetaking (including gatekeeping course) t
Dual Credit coursetaking and use

Student experiences (surveys & qualitative measures)
WA originators who have gotten jobs in STEM sectors/industries

Current & Projected STEM job openings
K-12 STEM course availability
e Dual Credit course availability

1

e Disaggregation (K-12 originators, demogs, geography, programs, etc)

e Ensuring complementary reports and resources available in one place



Proposed Next Steps & Feedback

1. Gather Complete Summary of Alliance Activities & Outcomes

2. Obtain Feedback on Current & Future STEM Needs from a body like this
3. Co-develop Recommendations for “Vehicle” of STEM body

4. Provide Roadmap & Recommendations to Next Governor

Prompt (in the Teams chat): What is missing? What/who should we consider?

How should we go about envisioning the next iteration, future needs, and future
work of a group like ours to ensure equity & success in STEM for our students

& our state?



Al and Misinformation/Disinformation

Jevin West . y
. o
Center for an Informed Public £
Information School, University of Washington [}
@jevinwest, @callin bull «y«,}
J ) _ IONSCHOO\‘

jevinw@uw.edu

STEM Education Innovation Alliance, Olympia, Washington
March 5, 2024
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— @W World Africa Americas Asia Australia China Europe India Middle East United Kingdom

World / Asia

Finance worker pays out $25 million after video
call with deepfake ‘chief financial officer’

a By Heather Chen and Kathleen Magramo, CNN
® 2 minute read - Published 2:31 AM EST, Sun February 4, 2024

X =~

Authorities are increasingly concerned at the damaging potential posed by artificial intelligence
technology. boonchai wedmakawand/Moment RF/Getty Images




The machine
runs amok

Twisted facts, fake news and

social media spoofs can turn

& society upside down. One UW
team is working to help us

through the infodemic.
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BY MALAVIKA JAGANNATHAN | ILLUSTRATION
BY STACY NGUYEN | DECEMBER 2021
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Mission: resist strategic misinformation, promote an
informed society, and strengthen democratic discourse.



CENTER
FOR AN
INFORMED
PUBLIC

EDUCATION
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Misinformation Escape Room

Designing online and physical escape rooms for people to experience

and learn about misinformation

https.//www.lokisloop.org/posts/2020/06/genesis/



Generative Al
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= (@) BUSINESSA Markets Tech Media Calculators Videos

Al investment is booming. How much is hype?

@ By Anna Cooban, CNN
. ® 6 minute read - Published 5:01 AM EDT, Sun July 23, 2023
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POLITIFACT

The Poynter Institute

A pro-Ron DeSantis ad used Al
to create Donald Trump’s
voice. It won’t be the last,
experts say.

| OPENED UP THE GOVERNOR POSITION FOR KIM REYNOLDS,
& WHEN SHE FELL BEHIND, | ENDORSED HER,

DID BIG RALLIES, & SHE WON. NOW, SHE WANTS
TO REMAIN ‘NEUTRAL' | DON'T INVITE HER TO EVENTS!

?RealDonaldTrump, 7/10/2023
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GO gle is there a country in africa that starts with k X § & Q
Images News Videos Shopping Maps Books Flights Finance

About 1,520,000,000 results (0.34 seconds)



GO gle is there a country in africa that starts with k X § & Q

L=
Images News Videos Shopping Maps Books Flights Finance

About 1,520,000,000 results (0.34 seconds)

While there are 54 recognized countries in

Africa, none of them begin with the letter "K". B Emergent Mind

The closest is Kenya, which starts with a "K" Did you know that there is no country in
sound, but is actually spelled with a "K" sound. e e
It's always interesting to learn new trivia facts

like this.

Emergent Mind

https://www.emergentmind.com » posts » did-you-know-...

Did you know that there is no country in ... - Emergent Mind



problems with abortion X

Images News During pregnancy Videos Common Brainly Shopping

Generative Al is experimental. Info quality may vary. Learn more

A medical expert, like a doctor, is best able to help you find the information
and care you need. This information does not constitute medical advice or
diagnosis. v

The total complication rate for abortion is about 2%. Most complications are
minor, such as pain and bleeding. v

Other complications include: v

» Perforation: Can lead to infection and heavy bleeding
» Bacterial infection: Less than 1% in vacuum aspiration abortion

» Uterine hemorrhage: A complication of missed abortion

There are few psychiatric consequences of abortion, including risk of
depression, anxiety, or PTSD. v

After an abortion, you should avoid strenuous exercise for the first week.
Increased activity may cause more cramping and bleeding.

Memon-West

Images

problems with abo rt X

Perspectives Videos News Shopping Maps Books Flights

Did you mean: problems with abort

Generative Al is experimental. Info quality may vary. Learn more

A medical expert, like a doctor, is best able to help you find the information
and care you need. This information does not constitute medical advice or
diagnosis. v

According to the World Health Organization (WHO), unsafe abortions can lead
to physical health risks, including: Incomplete abortion, Heavy bleeding,
Infection, Uterine perforation. -

One study found that women who had an abortion were four times more
likely to develop an infection and 2.4 times more likely to experience a
postpartum hemorrhage. In some cases, infections can become severe or
life-threatening. +

After an abortion, it's recommended to avoid strenuous exercise for the first
week. Increased activity may cause more cramping and bleeding. v

Fina




THE TEXAS TRIBUNE INVESTIGATIONS GUIDES NEWSLETTERS

DONATE Texas Primaries Voting Guide Primary Ballot GOP Infighting We the Texans

The Texas Tribune thanks its sponsors. Become one.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Risk of Recurrent Respiratory and Central Nervous

\_\\I//_/ Be ready :
OPVEE  with OPVEE® ig

(nalmefene: NASALSPRAY 27mg

problems with abo rt X

TEXAS ABORTION RESTRICTIONS Images Perspectives Videos News Shopping Maps Books Flights

Because of Texas abortion law, her wanted i S -
pregnancy became a medical nightmare e

The state’s abortion law brings a new layer of obstacles for Texas women with complicated
pregnancies.

Generative Al is experimental. Info quality may vary. Learn more
BY CARRIE FEIBEL, NPR AUG. 3, 2022 4 PM CENTRAL SHARE

A medical expert, like a doctor, is best able to help you find the information

Outcomes from expectant management vary greatly depending on when the waters aT\d carg you need. This information does not constitute medical advice or
break. Later in pregnancy, doctors can try to delay delivery to give the fetus more diagnosis. v
time to develop while warding off infection or other maternal complications such as

According to the World Health Organization (WHO), unsafe abortions can lead

hemortiage. to physical health risks, including: Incomplete abortion, Heavy bleeding,
But when membranes rupture earlier in pregnancy, particularly before 24 weeks, the Infection, Uterine perforation. -

chance of a fetus surviving plummets. One reason is that amniotic fluid plays a key ) )

role in fetal lung development. For a fetus at 18 weeks, the chance of survival in that (?ne study found thét wor.nen who ha‘f L abortlo.n were four tl.mes ALlh
state is almost nonexistent, according to Peaceman: “This is probably about as close likely to develop an infection and 2.4 tlme§ morf-: likely to experience a

to zero as you’ll ever get in medicine.” postpartum hemorrhage. In some cases, infections can become severe or

life-threatening. +
Fetuses that do survive a premature delivery can die soon after birth. If they survive,
they may experience major problems with their lungs or strokes, become blind, or After an abortion, it's recommended to avoid strenuous exercise for the first
develop cerebral palsy or other disabilities and illnesses. week. Increased activity may cause more cramping and bleeding. v

For the women, expectant management after premature rupture of membranes
comes with its own health risks. One study showed they were four times as likely to
develop an infection and 2.4 times as likely to experience a postpartum hemorrhage,
compared with women who terminated the pregnancy.

19




Data Voids

Golebiewski, Michael, and Danah Boyd. "Data voids: Where missing data can easily be exploited." (2019).
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COVID-19 Testing in Schools

Common QUESTIONS and ANSWERS

QUESTION «/ ANSWER

How will the COVID-19
test feel to my child?

The COVID-19 test in schools uses a shallow nasal swab.

The shallow nasal swabs used in schools are comfortable and most can be
performed by students themselves.

QUESTION « ANSWER

Is the sterilizer ethylene
oxide that is used on
the nasal swabs safe?

The sterilizer, ethylene oxide, is commonly used in the medical
industry.

Ethylene oxide is considered a safe and effective method that ensures the
sanitization of medical devices. According to the Food and Drug Administration
(FDA), ethylene oxide is used to sterilize more than half of medical supplies in the
United States. Ethylene oxide has been used for decades and is considered by the
FDA to be the only effective sterilizing method that doesn’t damage the object
being sterilized. It is also used in a variety of industrial applications and everyday
consumer products such as laundry detergent and shampoos.

LA UL A L DR R LA I R S LT R TR R Y

LOAARANARAS IR A AR A QUESTION /ANSWER

Is there is a residue of

ethylene oxide on the

COVID-19 nasal swab

tests? The process for sterilizing COVID-19 swabs is highly regulated and completely safe.
Swabs are sterilized through exposure to ethylene oxide gas for a short, controlled
amount of time. The sterilization process is assessed and evaluated from beginning
to end to ensure the swab meets the rigorous safety standards of the FDA. There is
no residual trace of ethylene oxide on the nasal swab when it is packaged.

The sterilizing process leaves no residual trace of ethylene oxide
on the nasal swab.

QUESTION « ANSWER

Are there long-term . . .
health effects Ethylene oxide-sterilized nasal swabs are safe and will not cause

associated with using long-term health problems such as cancer.

ethylene oxide? Performing swab tests sterilized with ethylene oxide will not cause long-term
health effects. Because there is no trace of ethylene oxide left on the nasal
swabs once it is packaged, you won’t be exposed, nor will your health be at risk.
It is safe for you or your child to be tested regularly with the shallow nasal swab.

/, Washingion State Departmento?  DOH 421-017 October 2021
l’ th To request this document in another format, call 1-800-525-0127. Deaf or hard of
/ ea hearing customers, please call 711 (Washington Relay) or email civil.rights@doh.wa.gov
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What worries me most...
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Policy

What can we do about It!

Fducation




Reports Home | Bill History | Bill Tracking | Docs | Bills By Citation | Bill Sponsors | Bills In/Out of Committee | Roll Ca
e
Bill Information > SB 5152

House of Representatives

Search for another bill or initiative:

5152 m Initiative | 2023-2024 @  Search

Senate
Find Your District

Laws & Agency Rules

i i Bil Information SB 51 52 -2023-24
N eW WA Iaw req u I res cI ea r d Isc I osu res fo r ‘d ee pfa kes, Defining synthetic media in campaigns for elective office, and providing relief for candidates and campaigns.

Agendas, Schedules, and

used in electio n med ia Calendars Sponsors: Valdez, Hunt, Kuderer, Liias, Nguyen, Wilson, C.

Legislative Committees By Request: Secretary of State
Jun 9, 2023 Coming to the Legislature Companion Bill: HB 1442
=z Civic Education
Redisiatieitgencies Bill Status-at-a-Glance ()
Legislative Information Center See Bill History for complete details on the bill
Email Updates (GovDelivery) | A¢ of sunday, October 15, 2023 09:01 PM

View All Links .
Current Version: Current Status:

Engrossed Substitute - ESSB 5152 C360L23
Where is it in the process?

Introduced In Committee On Floor Passed
Calendar Chamber

In the Senate:  @—————@———————@———@
Inthe House: @Q———@—O—O

After Passage: @———@—@——0

Passed Legislature On Governor's Governor Acted  Session Law
Desk

Go to documents...
Go to videos...

Bill History

2023 REGULAR SESSION

Jan4 Prefiled for introduction.
Jan9 First reading, referred to State Government & Elections. (view original gill)
Jan 24 Public hearing in the Senate Committee on State Government & Elections at 1:30 PM. (committee Materials
Jan27 Executive session scheduled, but no action was taken in the Senate Committee on State Government ¢
Jan 31 Executive action taken in the Senate Committee on State Government & Elections at 1:30 PM. (committe
SGE - Majority; 1st substitute bill be substituted, do pass. (view 1st substitute) (Majority Report)
Minority; do not pass. (Minority Report)
Feb 1 Passed to Rules Committee for second reading.
Feb 8 Placed on second reading by Rules Committee.
Feb 15 1st substitute bill substituted (SGE 23). (view 1st Substitute)
Floor amendment(s) adopted.
Rules suspended. Placed on Third Reading.
Third reading, passed; yeas, 35; nays, 13; absent, 0; excused, 1. (view 1st Engrossed) (View Roll Calls)

IN THE HOUSE

Feb 17 First reading, referred to State Government & Tribal Relations.
Mar 10 Public hearing in the House Committee on State Government & Tribal Relations at 8:00 AM. (committee h
Mar 15  Executive session scheduled, but no action was taken in the House Committee on State Government &
Mar 22  Executive session scheduled, but no action was taken in the House Committee on State Government &
Mar 28  Executive session scheduled, but no action was taken in the House Committee on State Government &
Mar29  Executive action taken in the House Committee on State Government & Tribal Relations at 1:30 PM. (cc

SGOV - Majority; do pass with amendment(s). (vajority Report)

Minority; do not pass. (Minority Report)

Minority; without recommendation. (minority Report)

Referred to Rules 2 Review.
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Stanford University
Human-Centered
Artificial Intelligence

c dhl

Design and Human-Computer Interaction, Language Processing, Machine Learning

Al-Detectors Biased Against Non-
Native English Writers

Don’t put faith in detectors that are “unreliable and easily gamed,” says scholar.




Jeff Bezos Bets on a Google Challenger Using Al to Try to
Upend Internet Search

Perplexity, with a fraction of Google’s users, raised the largest sum by an internet search startup in recent years



Sharks
SWIMMINg 1
the streets...




About this image

A version of this image is at least 10 years old

Web results

¢ Snopes

com > rachel

Land Shark?
1 SHARK swimm > reets of Ponce, Puerto Rico after Hurr

flooding is t Il shark. It has the rare ability to live in both salt ...

@ Newschecker
ttps: ker.in» Fact Check

Hurricane Batters Florida: Old, Edited Photo Of Shark Wading ..

1ming in flooded Florida street is an old, photosh
2011

Southern Fried Science
ernfriec

of Puerto Rico

More pages




CALL

Carl Bergstrom & Jevin Wes

CARL T. BERGSTROM / JEVIN D. WEST

http://jevinwest.org



Al for Climate Modeling — an Al2 perspective

Christopher Bretherton
Senior Director of Climate Modeling
Allen Institute for Artificial Intelligence (Al2), Seattle, USA
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Al2 Climate Modeling ML group

Philanthropic project of the Paul G. Allen estate since 2019

« Goal: Use ML to better foresee regional climate change and precipitation extremes

« Strategy: Fast, efficient, user-friendly ML emulators of expensive climate models to
better inform local and regional planning for climate change

External partners Al2 interns

4 >

NVIDIA.

Chris Bretherton Spencer Clark ~ Gideon Dresdner ~ Brian Henn AnnaKwa  Jeremy McGibbon Andre Perkins  Oli Watt-Meyer Elynn Wu Boris Bonev  Lucas Harris  Peter Caldwell James Duncan Prakhar Srivastava

Ai2



The Anthropocene Era

Global atmospheric carbon dioxide compared to annual emissions (1751-2022)

atmospheric CO, (part:

1750 1780 1810 1840 1870 1900 1930 1960 1990 2020
year

Ai2



The Anthropocene Era

Global average temperature by year, compared with
pre-industrial average (1850-1900)

+1.5C
2023—

+1.0C

+0.5C

pre-industrial
average | | | | |

1940 1960 1980 2000 2020 Al 2

Source: ERA5, C3S/ECMWF BlB]C|
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60 years of global climate modeling




Physics-based climate models

Horizontal grid
Latitude - longitude

exchange
between

Vertical grid

Height or pressure

layers

Physical processes in a model

Atmosphere

@ 3
Advection
'

| Momentum Heat V¥ater

Continent

Solar Terrestrialf )
radiation radiation

Horizontal
exchange
between
columns

!

I

Seaice

Mixed layer ocean™__* <

=

Advection

Source: NOAA

Growth of Climate Modeling

As computing power expanded, climate modeling became
more sophisticated and drew in additional influences on
global temperature and climate.These are a few of the areas
added over time.

Dust/sea spray/carbon aerosols
Atmospheric/land surface/ o 1o dimate model Interactive vegetation
Y?°°‘°"°“ \ p Sulfate aerosol
". Ocean . Seaiice
N : N Biochemical cycles
= Carbon cycle
\\‘ Ice sheet
\—‘ I"/‘.\.
l“\., =
Grid size 500 km 200 km 100 km
1960s 1970s 1980s 1990s 2000s 2010s

SOURCE: University Corporation for Atmospheric Research (UCAR)

InsideClimate News



‘Digital twins’

Himawari satellite

INIT:
00Z 19 Aug 2015 - oy = N 02Z 21 Aug 2015

Beautiful but expensive:

« Electrical consumption for 1 simulated year @ 3 km ~ same as 300 US residents for one year

Ai2
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The ML revolution in weather forecasting

Challenges and design choices for global weather and climate

models based on machine learning a ) Skill ( RMSE ) : 2500

peter p IMproving Data-Driven Global Weather Prediction Using
Europe: D€€P Convolutional Neural Networks on a

Cubed S
Corres] 1 8 0 0 N

Remi Lam™, Alv:

reman alet'1, sa G€NCast: Diffusion-based ensemble forecasting
stephan Hoyer?,. for medium-range weather 200 -

Peter Battaglia!

*equal contribution, N .
Ilan Price!, Alvaro Sanchez-Gonzalez™!, Ferran Alet!, Timo Ewalds!, Andrew El-Kadi2, Jacklynn Stott?,

Shakir Mohamed', Peter Battaglia!, Remi Lam! and Matthew Willson!
*Equal contributions, !Google DeepMind, 2Imperial College, London 1 0 0 .

1

1

i

;:fn?si:; Jonathan A-¥ FQURCASTNET: A GLOBAL DATA-DRIVEN HIGH-RESOLUTION GL) :
"Department of WEATHER MODEL USING ADAPTIVE FOURIER NEURAL frt 1
o OPERATORS 700 A 4(]_)' :
A'bstx:lct W o) :
e Forecasting Global Weather 600 - 7)) :
(Juideep with Graph Neural Networks & : :

Santa Clara, | . . q) 1
Pangu-Weather: A 3D High-Resolution System R E i

for Fast and Accurate Global Weather Forecast S S i

karengt GraphCast: Learning skillful medium-range w 400 4 !

global weather forecasting %’ Y i

o 300 - !

i

)

—— HRES
—— GraphCast

Probabilistic weather forecasting is critical for decision-making in high-impact domains such as flood
forecasting, energy system planning or transportation routing, where quantifying the uncertainty of a 0 -1

1 2 3 456 7 8 9 10
Lead time (days)
Lametal. 2022



Latitude

From weather to climate - it’s not so easy!

Al weather emulators have Al-specific quirks and failure modes

o - e D
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Latitude

[ il
=20

The Al2 Climate Emulator (ACE) solves these issues

ACE includes new features to maintain physical realism over century-long simulations
ACE

(right) was trained to emulate NOAA's national weather forecast model (left)

100 yr simulation in 3 hrs on a GPU that can be affordably rented from a cloud service
50x faster and 1000x less energy than the NOAA model
<3




ACE accurately emulates extreme rainfall frequency

CZ23 EAMv2

1 ACE
TR S L S — S R R  S—— S | SN—— S
>
_45; 10—4 i [ T I T, T, e A e A e . F—
C
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©
(@)}
o
-l
10—6_ _____________ e A e S, L Lo -
ol | = = i E _X_t_r_e_ms_ta'nf_a_“_¢_v__e_n_t_§___L___
| | | a iy |
: | | i L0 ::q P 0
0 100 200 300 400 600 700 800

Duncan et al. 2024 nVIDI A I tl



The digital twin climate emulator we are striving toward

Fast coupled Al-based
climate model
trained for unparalleled

+ — realism across a broad
range of climates at 10
the computing cost of
the ultrafine physics-
based models
l ML emulator l ML emulator
1000x faster, 10000x more efficient almost ‘free’

> (LW V.

NVIDIA.



ML can accurately downscale western US precipitation

Trained on digital-twin simulations
Works anywhere in the world
Uses generative Al

Will be used with ACE

Srivastava et al. 2024
Related: Mardani et al. 2023 (NVIDIA)

0.00020

0.00015

0.00010

0.00005

Low-Res Ground Truth Time Averaged Prediction Time Averaged

0.00020

0.00015

0.00010

0.00005

UClI Ai2



» Al is poised to make climate model projections more versatile, affordable, and
easier to use for stakeholder groups who understand its strength and caveats

« As with other forms of Al, achieving this impact will require public STEM literacy
and high-quality, credible open-source software



How Human-Al Collaboration
Will Improve Mental Health

Tim Althoff ¥ @timalthoff .
University of Washington

behavioral &

data science UWNLP

STEM Education Innovation Alliance, March 2024



Credit: www.letstalkcampaign.com
Charlie Clift & Kate Forrester




The Mental Health Problem: Need vs Access

More than one in five U.S. adults are affected
by mental health conditions

Most do not receive any treatment,
even if they seek it |
(57% for US adults, 69% for children and teens)

Pervasive shortage of mental health
professionals & limited capacity to expand
workforce

How can we improve access

to mental health support?




Al can help train the future mental health
workforce we so desperately need

Train counselors at Crisis Text Line (largest crisis line)

Train peers at Talklike (largest peer support platform) gaaltf)ﬁ

Improve platform design at Supportiv. Sypportiv

Train individuals on navigating difficult conversations w

Train individuals on mental health skills at Mental Health

America (national mental health advocacy org) M | I/\/!
i ;
Mental Heallth America

5



Potential Partial Solution: Self-guided Support

Opportunity to improve access as millions seek
out self-guided resources to learn about mental
health, treatment options, evidence-based mental
health skills, e.g. through self-guided worksheets.

Critical limitation: Self-guided engagement is
challenging cognitively and emotionally, esp.
during mental health challenges. Engagement and
completion rates are low, limiting effectiveness.

Opportunity: Human-Al collaboration to provide
additional scaffolding and feedback required to
effectively learn mental health skills.

MIIAZS Q

Take a Mental
Health Test

Online screening is one of the quickest and easiest
ways to determine whether you are experiencing
symptoms of a mental health condition.

Mental health conditions, such as depression or
anxiety, are real, common and treatable. And
recovery is possible.

Thought Record

Provided by TherapistAid.com




Human-Al Collaboration for

Reframing Negative Thoughts

Cognitive Reframing of Negative Thoughts through Human-Language Model Interaction. Sharma, Rushton, Lin, Wadden, Lucas, Miner, Nguyen, Althoff. ACL 2023. Outstanding PaperAward.@



Negative Thoughts

. . Thought
Situation &
| submitted a research I’ll never
paper and it got rejected ;> succeed as

|

researcher

30



Negative Thoughts

. . Thought
Situation
| submitted a research I’ll never
paper and it got rejected :> succeed as

researcher

Feeling Self-doubt,

Procrastinat Behavior
Frustration '

on

Often entrenched, automatic, and emotionally triggering




Cognitive Reframing of Negative Thoughts

Reframed Thought

] ) Thought
Situation
— - - Pl never It is normal to feel
submitted a researc ) — disappointed when a
paper and it got rejected succeed as paper gets rejected. |

researcher

can use this
experience to learn
and grow

/

\

Challenge negative thoughts with a different,
more balanced “reframed thought”
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Cognitive Reframing of Negative Thoughts

. . Thought
Situation
| submitted a research I’ll never
paper and it got rejected :> succeed as

researcher

Evidence-based therapeutic

intervention core to Cognitive
Behavioral Therapy (Beck, 1976)

Reframed Thought

It is normal to feel
disappointed when a
paper gets rejected. |
can use this
experience to learn
and grow

\

Seeking

Optimistic,
Improved
self-worth

feedback
from friends

Feeling Behavior
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Mental Health America — @ Thought

Cognitive
Restructuring —
Process

C start Over

@ screening.mhanational.org ¢

Thought

Step 1 of 5

© What negative thought are you struggling with right
now?

Enter your thought here
1

Or, choose one of these common thoughts to work on:

No one cares about me ’ ‘ I'm a failure I

I'll never be able to do anything I

I am scared something bad will happen to the people I love ’

I will go crazy if I don't control my racing thoughts ’ ‘ I'm worthless l




Participant describes the thought they are struggling with

eoe {]- <

0 Thought

C Start Over

@ screening.mhanational.org ]
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Thought

Step 1 of 5

© What negative thought are you struggling with right
now?

Enter your thought here
I

Or, choose one of these common thoughts to work on:

No one cares about me ’ ‘ I'm a failure ’

I'll never be able to do anything |

I am scared something bad will happen to the people I love |

I will go crazy if I don't control my racing thoughts ’ ‘ I'm worthless ’




Participant describes the situation that led to the thought
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+
88

@ e M+ < 0 B @ screening.mhanational.org ]

@ Thought Thought

Step 1 of 5

© What negative thought are you struggling with right
now?

I will never achieve success as a researcher

L)
Or, choose one of these common thoughts to work on:

No one cares about me . ‘ I'm a failure ’

I'll never be able to do anything '

I am scared something bad will happen to the people I love '

C start Over

I will go crazy if I don't control my racing thoughts ‘ ‘ I'm worthless ’




Al identifies and suggests the possible thinking traps
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@ e M+ < 0 B @ screening.mhanational.org ]

Situation
Step 2 of 5

© What's a recent situation that led to this negative

@ situation thought?
For example, if your negative thought is "No one cares about me," the
situation might be "My friend never texted me back."

I submitted a research paper and it got rejected

L

C Start Over




Participant selects the thinking traps that they most relate to

B
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88

eoe0e [+ < 0 B& @ screening.mhanational.org ]

Thinking Traps

Step 3 of 5

©® What's a Thinking Trap?

Our negative thinking often falls into common patterns, called
"thinking traps." We can learn to recognize when we're getting stuck
in a thinking trap. This gives us more power over our negative

9 Thinking Trap thoughts.

Common thinking traps include: assuming what others think (“Mind
reading”), thinking in extremes (“All-or-nothing thinking"), focusing on
the worst-case scenario (“Catastrophizing”), focusing only on the bad
(“Disqualifying the positive”), etc.

© Select the Thinking Trap
Here are some thinking traps that might be related to your negative
thought. Select the thinking trap that you most relate to.

C' start Over -
— Overgeneralizing

Jumping to conclusions based on one experience. "They didn't text me
back. Nobody ever texts me back."




Al generates and suggests the possible reframes

eoe® M+ < >

C start Over

@ screening.mhanational.org (@)

© Select the Thinking Trap
Here are some thinking traps that might be related to your negative
thought. Select the thinking trap that you most relate to.

@ Overgeneralizing
Jumping to conclusions based on one experience. "They didn't text me
back. Nobody ever texts me back."
62%

Fortune Telling

Trying to predict the future. Focusing on one possibility and ignoring
other, more likely outcomes.

All-or-Nothing Thinking
Thinking in extremes. "If it isn't perfect, I failed. There's no such thing
as 'good enough'."

Negative Feeling or Emotion
Getting "stuck" on a distressing thought, emotion, or belief.

+ Show More Thinking Traps




Participant selects the reframe they find most relatable and helpful

Thought Record

@ e M+ < 0 B @ screening.mhanational.org ]

Situation Thoughts Emotions ehavio Alternate Thought

Reframing
Step 4 of 5

©® What is Reframing?

©2017 Therapist Aid LLC Provided by TherapistAid.com

We overcome thinking traps by coming up with new ways to think

about the situation we are dealing with. This process is called
reframing.

What can you tell yourself to think about this situation in a more
positive, realistic, or helpful way?

Q Reframe

<+ Show Tips to Overcome Overgeneralizing

© Reframe Your Thinking
Here are a few reframes you may consider. Click on the reframe you find

most relatable and helpful to start working on it or 3dd your own reframe.
C' start Over

Rejection is a part of the process. I will take the feedback I received and
use it to improve my paper and submit it again.

M Flag inappropriate




Large-scale randomized field study deployment

Q LOGIN
MLIAZ
1 17 \/ Mental Health Information  Resources  About Us

Mental Health America

Changing Thoughts with an Al Assistant

Sometimes life can feel overwhelming. We get stuck in patterns of negative thinking,
called "thinking traps." Things can start to feel hopeless — but the truth is, there's always
hope.

Breaking free from thinking traps is a skill that you can learn. You can replace negative,
hopeless thoughts with ones that are more positive, realistic, or helpful. In this activity,
you will practice doing just that.

This activity uses artificial intelligence to help reframe your negative thoughts. It isn't
monitored by a human. If you are thinking about death, suicide, or self-harm and need
to talk to someone right away, please text MHA to 741741 or call or text 988.

https://screening.mhanational.org/changing-thoughts-with-an-ai-assistant/

Over 120,000 participants so far (since Dec’22)
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Engagement improves massively over non-Al-supported alternatives

Without Al

o 7-5x higher completion rate

0% 5% 10% 15% 20% 25%
% of Users Who Successfully Completed the Tool

costs a few cents per use like printing a single worksheet

48



Does it help people feel better?

7.74% 24.49% 67.77%

30% - ‘l’
S| |
-S 20%-:

S -
C 10% +
W -
O :

0% -

-5-4-3-2-10123456789

}

!

Reduction in Emotion Intensity

Pre vs Post “How strong is your emotion? (1 to 10)”
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Human-Al Collaboration Leads to Better Reframing Outcomes

p <0.05

3.8 -

Reframe Helpfulness

344 ©

3.3-

Human Human
Only +Al

Cohen’sd=0.28

Skill Learnability

3.9

o
o3
|

-
~
|

w
o
|

w
un
|

p < 0.05

Human Human
Only +Al

Cohen’sd=0.21
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(3) Ethics & Safety

Considerations




CRITICAL: Ethics & Safety Considerations

Al technology in mental health creates ™ Flag

Op pOrtU N Ity a nd riSkS You are flagging this feedback

because...

Following established principle-based
ethics framework, following Coghlan et
al., 2023; Floridi & Cowls, 2019;
Beauchamp & Childress, 2001

X
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Equity: Does it
work equally
well across
demographics?
Adolescents report

consistently worse
outcomes

Reduction in Reframe =
Demographics Emotion Retrante Refrane Memorabil- Skl N

Intensi

Relatability =~ Helpfulness Learnability

25-34 2.00 3.89 3.32 3.70 3.40 179
35-44 2.15 3.97 3.40 3.69 3.51 109
45-54 1.64 3.96 3.32 3.64 3.56 71
55-64 1.88 3.96 3.46 3.96 3.21 32

65+ 1.20 4.00 3.38 3.88 4.13 8

Gender
Female 1.92 3.78 3.21 3.44 3.26 646
Male 2.19 3.74 2.95 3.38 3.04 258
Non-Binary 1.94 3.76 3.30 3.46 3.22 54
Race/Ethnicity

AJAN 2.17 2.50 2.67 3.17 2.67 6
Asian 191 3.79 3.08 3.43 3.12 216
Black / African Am. 243 3.85 3.30 3.62 349 47
Hispanic or Latino 1.97 3.91 3.43 3.59 3.47 76
MENA 1.90 3.78 2.90 2.98 2.80 50

NHPI 2.00 4.40 4.00 3.60 3.20 5
White 2.05 3.73 3.12 3.47 3.22 438
More than One 2.83 3.84 3.29 3.24 3.16 38
Other 0.78 3.75 3.06 3.29 3.02 48

Education

Middle School 1.80 3.58 2.89 2.96 2.79 120
High School 1.80 3.65 2.97 3.31 3.09 313
Undergraduate 2.04 3.79 3.19 3.54 3.28 239
Graduate 2.30 3.98 3.47 3.69 3.52 211
Doctorate 1.46 4.21 2.96 3.93 3.07 28

Table 2. Effectiveness of our system across different demographic population. Numbers highlighted in green indicate outcomes that
are significantly better than the population mean (p < 0.05). Numbers highlighted in red indicate outcomes that are significantly
worse than the population mean (p < 0.05). AIAN: American Indian or Alaska Native; MENA: Middle Eastern or North African; NHPI:
Native Hawaiian and Pacific Islander. We found that adolescents, males, and those with middle school education reported worse
outcomes. Moreover, adults (age > 25) and those with graduate and doctorate education reported better outcomes.
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What might be going on for adolescents?

Observation: They write simpler reframes with shorter words
and shorter sentences.

N w ES
O N TN SN N SN N NN T SN A |

Reading Complexity (CLI)

'—I
| |

less than 18
18-24
25-34 4
35-44
45-54 -
55-64
65+ A

Age

Hypothesis: They might benefit from simpler generated reframes.
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Results: Adolescents find simpler reframes
more relatable and more helpful.

@ . __Ager13-14 b) Age: 13-14 () 4 Age: 13-14 @ o Age:13-14 @ _ Age:r13-14
g S 42 P< 0.05 0 E p <0.05 2 g é
23.04 £ 3 553 5 361 3.4
£g 3 5 4.0 = C343 I
2 2.5 . o . 3 © 3.2
SE %373 2 T 3 T 3.0 53,3 £ 327
55503 < 3.8 T s 243 s
52204 o o . o ] ) . = 3.0
08 3 £ ] € 2.8 £ 3.03 =71 ¢
ol - B .l g A < ]
w 1.5 % 367 ‘@ . "528-: n 2.8
- “ 3 2.6 e T3 -
1.0- . T 3.4 T T . T 2.6 . T 2.6 T T
Made Easier Made Easier Made Easier Made Easier Made Easier
to Understand to Understand to Understand to Understand to Understand
and More and More and More and More and More
Casual? Casual? Casual? Casual? Casual?

=J) Revise the following text to make it easy to understand
= for a 5th grader. Also, make it more casual: {reframe}
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Key Takeaways

Human-Al collaboration can help improve access to and quality of mental health support

Potential to support individuals, train future mental health workforce, and more broadly to guide
how we communicate with others and with ourselves (e.g. patient-clinician interactions, public
health messaging, supporting healthy political discourse, management training)

Impact: Multiple mental health orgs serving over ten million people are using our tools & insights

Vision: Develop responsible Al technology that enables accessible/free mental health tools for ALL
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Papers, code, models and data:
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== Microsoft

Al in education 101:
Empower educators to
explore the potential of Al

Mike Tholfsen

Group Product Manager, Microsoft Education
Twitter/X: @mtholfsen

TikTok: @mtholfsen

Instagram: @mtholfsen

Threads: @mtholfsen

YouTube: @miketholfsen

Pinterest: @miketholfsen




2023 was the year of Al

USA

Iis Shaping the
TODAY ping

o of Higher Ed

2rs the myriad ways
sforming higher education’s
1 research practices.

New Bing with
power of Al to
search Engine
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SOFTWARE N — March 8, 2023
A multibillion-dollar

it | don’t know how to put this... ™

Microsoft tools and

but... I’'m kind of a big deal.



Microsoft is fueling Al innovation

Decades
of research &
development

G OpenAI +

Committed to
advancing
Responsible Al

Secure from
the start

Microsoft

Reliability &
performance at scale
for large Al models

Trusted by
Al leaders
like OpenAl



Microsoft’'s Al Principles

L 9

Fairness Reliability Privacy & Inclusiveness
& Safety Security

7O\ Transparency

@ Accountability




Microsoft Education and Al

o

e

A

o

Copilot Copilot for Microsoft Your
| | Microsoft 365 Education Al Copilot
Bing Chat Enterprise
IOS and Android

Windows



Microsoft Copilot




Why Microsoft Copilot?

It's powerful and protective

Powerful Transparent about No knowledge Commercial data
Al models sources cutoff protection
"l i
tdih- m -\
Elbe -
Copilot uses GPT-4 Coplilot cites the data Copilot provides up-to- Copilot doesn’t save
Turbo for text and DALL- sources behind its date answers. Answers prompts or answers, nor
E 3 for images answers are not limited by the use them to train the Al

date of the Al model model



Access Microsoft Copilot in five places

Copilot.Microsoft Microsoft Edge sidebar Copilot Mobile

® D @ e 5 - s

X
« C @ https//copilotmicrosoft.com e A [uh] - My 3 Q_ hitpsy/bing.com/chat G Ay m
Q ( Chat (4 Compose g e i |
= Work Web amanda.brady@contoso.com Q e
¢ P .
@ Protected M365 Chat  Bing Chat

& Copilot 9:41

for Microsoft 365

g

% Copilot

Protected Al chat for the web

(3

Check the facts and share feedback so we can improve. Legal Terms | Privacy and Cookies | FAQs

@& Protected M365 Chat  Bing Chat

+ &

£ Write

Catch up on meetings ) How to  Help me write
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