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From Three Places!

Grew up in Nairobi, Kuala Lumpur before Stanford!



Some (non math) results

Left Eye StAT Algorithm

=

Most Accurate Eye
Exam and Al Disease

Generative Grading.

Invented DKT, Best of STEM award Detector
the algorithm 2024, 2025. Featured
used n _ in the New York Times,
Duol ingob6s Bird Code.org
Brain

Algorithms in duo lingo, khan academgde.org code in place andhess.com



Stanford Code In Place

Al n"h’.

8,000+novice teachers teach
120,000+students
How to Code
As Community Service



Code In Place
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4 LEARN © Next section: All done!
ANNOUNCEMENTS @
B8 Forum
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0 STORIES Make sure to check the handouts and material for tomorrow's section
h Also, check the Section Forum and ask any questions you had while learning.
Ha coding!
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1 import graphics
= {
Variable Value 3+ def main():
4 # makes a canvas
- e <Canvas> 5 canvas = graphics.create_canvas(300, 300)
- 6 # make some blue suares
array [e, 1, 2] 7 array = [0, 1, 2]
63 ] data - {"a":5, "b":[1,2,3]}
data {a: 5, b: [1, 2, 31} 9- for i in range(20):
10 x=1i*10
i 14 11 canvas.create_rectangle(x,x, x+1@, x+1@, 'blue’)
12 print(i)
13
149
* 14 mainQ
When you are finished with this task:
Mark Complete
L3

Replay Terminal




@ ® !} Code in Place X G prize - Google Search X M Need any support for Code in = X | & Python for Students Entirely in X ‘ + v
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i ® New Post £ Final Project Submission £

TRAINING Q Search 95

Posts Announcements
w LOUNGE Hide Resolved Posts ® g Brahm Capoor (XD
8¢ SECTION Hi everyone,
# Final Project Submission & X It's been incredibly rewarding for the teaching staff to see the final projects you've been
/N STUDENT Brahm Capoor ((EUE0 posting on the forum over the last week! You have grown an incredible amount in the last
[}

few weeks and you should be very proud of yourselves.
Solve Some Problem On Paper ;

', CODE Sazzad Islam In celebration of all that you've learned, we will be creating a Final Project Showcase as a
public gallery of your final projects. If you'd like to see what this will be like, check out our
~ LEARN @ Speak On It! @ X showcase from 2021.
Joe Tey (EEEDD v
’ FORUM In order to include your final project in the showcase, you must fill out the form at this
Code in Place t-shirts! X link , providing a title, description and image of your project, along with an optional link.
Patricia v This will count as your official submission of the project, and you should fill out the form
0 STORIES even if you've already posted your project on the forum. The showcase will be
Final Project Week x published by the end of this month.
A EVENTS Chris Riech If you have any issues submitting, let us know in a reply to this post! Happy Coding :)
CHATGPT Happy Friday Code in Place * - Brahm
¢ Chris Piech (XD v
! ABOUT EDIT: Several of you have mentioned issues with saving the project. Rest assured, if you're
Diagnostic Feedback Ready X able to click the button, your project has been saved and you'll see an error message if
Juliette ((EETEDD there was a problem! If you aren't able to click the button in the first place, please letus grm
know in the comments below. You do not need to select the 'exclude from showcase' )
& 6 online Book recommendations from ... ; button to save your project.
Amelie (CEETTD) d




We drastically underutilize human potential .

The magnitude of people
who want to teach Is
roughly proportional to the
magnitude of people who

f\ want to learn .

Teaching is learning /R
Teaching is joyful




The single course In the
world with the most
teachers ?










Who are you!?




Coursanmechanics

(this isalight version. Pleaseeadthe handout
for details).




Essentialnformation

" 4

cs398.stanford.edu




Whatis CS3987?




Graduate_evelClass

CS198Learn to teach

CS298Learn to lecture

CS398How to scale education
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LearningGoal

Students should be ready to produce a
cutting edge project in computational
education. Either:

(1) Anovel research paper or
(2) A novel policy proposal or
(3) Anovel learning tool



Path

/ Exploratory

Learning
Common v A 4
experiencewith Final
greatideas < || Project ||

We have done a good job if you are
taking steps towards your potential






Somet hing very speci



PAI: Probability is the language of modern Al



Student Applications: 6564

Teacher Applications: 1080

Applications are due Sept 28th



&% VIEW duuens

)

ﬁf P I . -

‘ "hnq n:s. — * Yes, |I'mreally excited to learn this!
X > ' -ﬁ_/# ’ y



&2 View Students & =

il LA S

ﬂ' Walter raised hand X



Assignments class

AstrillVPN




StaffContact

A Meet mein class!Askme questions.Getto knowme.

A Emailpiech@cs.stanford.edu




[warmup activity]

What was youfavorite
learning experience. What
was youreast favorite?
Why?

What are you currently
learning?



TheGrandChallenge



Peoplehave valued and
thought deeplyabout
educationfor alongtime




QualityEducationGap

91%o0f children
enrollin primary

oz 2F 62NJ] SNAC
expected to change by 2030

education[1] 2]
61%in secondary oz 2F 62N] SNEQ
education [1] expected to change by 2030
2]
43%in tertiary
education [1]

Foralllearnerswe
Dramaticquality wantquality.

differences

1 World Bank Data & UNESCO Institute for Statistics,2023.
2 Future of Jobs Report 2025. World Economic Forum, 2025.




CostDiseasef Education

Direct Costs Per Student,
Compared with an Economy-Wide Cost Index
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Fiscal Year, beginning 1904-05

WilliamG Bowen.Thecostdiseasén highereducationistechnologythe answer 2012.



In 2026,
there isa unigue opportunity
to makeprogress.




And somenovel challenges
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Performance of GPT-6 Astra and our Internal Model on a curated set of open ®

math problems

® GPT-6 Astra @ Internal Model
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Last Month: Edros 1196

J/'*i Leeham
1\;‘) Liam@69
GPT-5.4 Pro solves Erdés Problem #1196!

Posed in the 1980s.

Very pleased with this result; definitely my

favourite thus far! This problem has been Worked on by many

thought about for some time which makes

this reasonably impressive and meaningful Serlous mathemat|C|anS

(see Lichtman's comments below).

Formalisation is underway!

J say tat. barring the inttial prose qualiy, this Al proof is from
(cal variation on an idea which appears in [GLW24] (and interest

aces the Mertens' prime product with the von Mangold! weights
W24] but faces hard analytic issues. Whike the latter encodes ar
hon, which dissolves the subsequent analytic issue into the fund

problem would immediately pass from number theory to probal
pears quite non-obvious on the face of t, but it essentially “sim
g number theoretic the whole proof.

d I've been thinking about it for the past 7 years. Id frequently ¢
fears with several experts (Granville, Pomerance, Sound, Fox...)
low-visibility per-se. Rather. it seems Iike a proof which become
forig many simiar variations
s back to 1968 from Erdos-Sarkozy-Szemeredi. and it admits a
e o 1 te m — 0 as nmms are maximal. This new result implies that the k-aimost pi]
ead to a shorter proof of my old result. and am quite certain this
ered from the 1960

jorms for such events are evolving In real time, but | might propol
aper.

e 2028 B [0 GO

45 Quote

kmarke
Kmarks




The length of tasks Al can do is doubling every 7 months Q METR
Task length (at 50% success rate)

4 hrs 71— Train adversarially robust image model T

Thr 3 Train classifier ) -~ .
Sonnet 5.7
15 min 1
Find fact on web
4 min
Count words in passage
Tmin A

15 sec 1~ Answer question

4 sec o

lsecH

20‘20 20I22 20I2£+ 20I26
Model release date metr.org




The GPT Surprise: Offering Large Language Model Chat in a
Massive Coding Class Reduced Engagement but Increased

Adopters’ Exam Performances

Allen Nie*!, Yash Chandak!, Miroslav Suzara?, Ali Malik!, Juliette Woodrow!, Matt Peng?,

Mehran Sahami!, Emma Brunskill', and Chris Piech'

! Computer Science, Stanford University
2 Education, Stanford University

From 2024



GPT Surprise

. Took Exam
Experiment Not Used 2,668
(Access) GPT
3,581 3,071
Active
Students
5,831

No Exam
Control 3,163

(No Access)
2,250
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GPT Surprise

() Experiment Group
(] Control Group
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We are not giving up on the
next generation!!!




[next activity]

Chess.comprediction




7 billion games a year lChESScon‘
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,
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Discovering High-Quality Chess Puzzles with Offline
Reinforcement Learning

Allen Nie!”, Anirudhan Badrinath'*, Nicholas Tomlin*>*, Timothy Dai',
Carissa Yip', Rose E Wang', Emma Brunskill!, Chris Piech!

anie@cs.stanford.edu, {ebrun, piech}@cs.stanford.edu

1.5 billion puzzlesolving histories




The Future of Al

* Now was 2013

Human Intelligence

Performance

Neural Networks

A A
2012 Now *

Time

[Andrew Ng, 2012]



The Future of Al

* Now was 2013

Performance

Human Intelligence

J

Neural Networks

A A
2012 Now *

Time

[Andrew Ng, 2012]



The Future of Al

* Now was 2013

Einstein

Human Intelligence

Performance

J

Neural Networks

A A
2012 Now *

Time

[Andrew Ng, 2012]



Software Developers

1.2

1.1 —— Early Career 1 (22-25)

Early Career 2 (26-30)
—— Developing (31-34)
—— Mid-Career 1 (35-40)
—— Mid-Career 2 (41-49)
—— Senior (50+)
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Al experts more likely than the public to say Al will
have a positive effect on the U.S. over next 20 years

% who say they think the impact of artificial intelligence (AI) on the U.S.
over the next 20 years will be ...

Equally positive

Negative | Positive and negative  Not sure
U.S. adults 16
Al experts 6

Note: “Al experts” refer to individuals whose work or research relates to Al. The Al experts
surveyed are those who were authors or presenters at an Al-related conference in 2023 or
2024 and live in the U.S. Expert views are only representative of those who responded. For
more details, refer to the methodology. “Very/somewhat positive” and “very/somewhat
negative” are combined. Those who did not give an answer are not shown.

Source: Survey of U.S. adults conducted Aug. 12-18, 2024. Survey of Al experts conducted
Aug. 14-Oct. 31, 2024.

“How the U.S. Public and Al Experts View Artificial Intelligence”



[next weeks activity]

Assessment in PAI




Told Speech was 30 years out
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The Last Remaining Boardgame
— .




SelfDrivingCars




ComputerdMakingArt




SmartPhoneAccess

Advanced Economies

6 17 K3

Emerging Economies

45 33 QN

. Smartphone

B Mobile

No phone




3.8B 3.8B

200Mm

Poor Vulnerable Middle Class Rich
.

Source: Projections by World Data Lab
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500,000 learners




Code.orgJpdatedNumbers

50,000,00K12studentsin the US

1,234,12 Aeachers
41,909,39unique enrolled students
Usedin 180+countries

832Mhour of codesessions




Clear
SocietaNeed

GrandChallenge
In Education

Use the power of computersand
computation to support learning

=>0Openproblemsin education
=>Open problemsin Al

Al
Renaissance



In 2022,
there isa unigue opportunity
to makeprogress.




Pandemic showed downsides and upsides!

,




But what should educations
digital future look like?




Ehe New York Times

The Year of the MOOC

By LAURA PAPPANO NOWV. 2, 2012

RQUrsera
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KHANACADEMY




Two stories of technology
that can help




Story #1: Technology that can
help teachers understand
their students







Feedbacks Laborlntensive

CATURDAY MORNNG. ..

NOW | DON'TT FEEL
SO BAD ABOUT
STAYNG N TO

GRAVE PAPERS,

[1] DeconstructinddisengagementAnalysing learnesubpopulations itMOOCs.
KizilcecPiech,SchneiderOver600 citationssince2013




ComputationaEducatiorParadigm

Givefeedback
n (hints+ summative)

A
sudentQ 9

past Understanding Visualize
of the student > knowledgeto aid
/ \ teaching
Make optimal
N learningpolicies

Predictions
of their
future




Manydomainsof studentwork

to America?

~
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original OPeN
colonistscome PLaY



Chapterl: DeepKnowledgelracing
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Storyof Riley

1 10 20 30 40 50
Bxercise index

Exercise Type: Answer:
(  Solvindor x-intercept - Correct .:’ :" 9'}’
. . N <
@ Solvindor y-intercept @ Incarect o.\v:.’
e &

@ Gaphinglinear equations KHAN
(  Squareroots T
@ Slopeofaline



Storyof Riley

30
Bxercise index

20

Exercise Type: Answer:

() Solvingor x-intercept - Correct .:’:‘Oﬁ:"
. o — @~

@ Solvindor y-intercept @® Incorrect N

@ Gaphinglinear equations KHAN

(  Squareroots ACADEMY

@ Slopeofaline



Storyof Riley

20

Exercise Type:

Solvindor x-intercept
Solvingor y-intercept
Graphing linear equations
Squareroots

Slopeof aline

Exercise index

30

Answer:

~ Correct o

AL

@® Incorrect .“V‘.
ACADEMY



Storyof Riley

1 10 20 30 40
Bxercise index

What shouldRileydo next?

Exercise Type: Answer:

(  Solvindor x-intercept - Correct
@ Solindor y-intercept . Incorrect
@ Gaphinglinear equations

( Squareoots

@ Slopeofaline

50

b. ' X4
N
<%

e ‘

KHAN

ACADEMY



Storyof Riley

1 10 20 30 40 50
Bxercise index

51 60 70 80
Bxercise index

BExercise Type: Answer:

(  Solvindor x-intercept - Correct ‘:f :" Q':,’
. . _— &

. Solvingor y-intercept . Incorrect ..\.v:‘o

@ Gaphinglinear equations KHAN

(  Squareroots Lak,

@ Slopeofaline



KnowledgeTlracingfor Feedback

Givenn historicalanswers:
OO o] ©

Predict the next
one




Build thefirst deeplearning algorithnfor
humanlearning




BenchmarkAUC

KhanAUC

0.9 -
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