
CS398 : Comput ational  
Education



Story time



Professor Chris Piech

Code in Place with 
Mehran: the course 
with the most 
teachers



Grew up in Nairobi, Kuala Lumpur before Stanford!

From Three Places!



Some (non math) results

Invented DKT, 

the algorithm 
used in 

Duolingoôs Bird 
Brain

Generative Grading. 

Best of STEM award 
2024, 2025. Featured 

in the New York Times, 
Code.org

Most Accurate Eye 

Exam and AI Disease 
Detector

Algorithms in duo lingo, khan academy, code.org, code in place and chess.com



Stanford Code in Place 

8,000+ novice teachers teach
120,000+ students

How to Code
As Community Service



Piech, CS109, Stanford University

Code in Place

8,000+ teachers

400,000 learner sessions



Join Zoom







The drive to teach is almost as strong 
as the drive to learn.

The magnitude of people 

who want to teach  is 

roughly proportional to the 

magnitude of people who 

want to learn . 

Teaching is learning

Teaching is joyful

We drastically underutilize human potential .



The single course in the 

world with the most 

teachers ?





So many things to love in this world



Piech, CS109, Stanford University

Who are you!?



Coursemechanics
(this is a light version. Please read the handout 

for details).



cs398.stanford.edu

EssentialInformation



WhatisCS398?



GraduateLevelClass

CS198: Learn to teach

CS298: Learn to lecture

CS398: How to scale education

/ŀƴ ōŜ ŎƻƳǇǳǘŜǊ ōŀǎŜŘΣ ōǳǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ



LearningGoal

Students should be ready to produce a 

cutting edge project in computational 

education. Either:

(1) A novel research paper or

(2) A novel policy proposal or

(3) A novel learning tool



Path

Common 
experiencewith 

greatideas

Exploratory  
Learning

Final 
Project

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



Prereqs



Something very specialé.



PAI: Probability is the language of modern AI



Student Applications: 6564

Teacher Applications: 1080

Applications are due Sept 28th







Assignmentsin class



ÅMeet mein class!Askmequestions.Getto knowme.

ÅEmailpiech@cs.stanford.edu

12

StaffContact



[warmup activity]

What was your favorite 
learning experience. What 
was your least favorite? 

Why?

What are you currently 
learning?



TheGrandChallenge



People have valued and 
thought deeply about 

educationfor a longtime

JohnDewey,1923



QualityEducationGap

91%of children
enroll in primary

education[1]

61%in secondary
education [1]

43%in tertiary
education [1]

Dramaticquality
differences

Forall learnerswe 
want quality.

оф҈ ƻŦ ǿƻǊƪŜǊǎΩ ŎƻǊŜ ǎƪƛƭƭǎ 
expected to change by 2030 
[2]

1 World Bank Data & UNESCO Institute for Statistics, 2023ς2024.
2 Future of Jobs Report 2025. World Economic Forum, 2025.

оф҈ ƻŦ ǿƻǊƪŜǊǎΩ ŎƻǊŜ ǎƪƛƭƭǎ 
expected to change by 2030 
[2]



CostDiseaseof Education

WilliamGBowen.Thecostdiseasein highereducation:Istechnologythe answer. 2012.



In 2026,
there isauniqueopportunity

to makeprogress.



And somenovelchallenges







Last Month: Edrös 1196

Posed in the 1980s. 
Worked on by many 

serious mathematicians.



Fewer students are coming to lecture

Student anxiety seems higher



From 2024



= GPT Surprise



GPT Surprise



GPT Surprise



We are not giving up on the 
next generation!!!



[next activity]

Chess.com prediction



7 billion games a year

Exclusive dataset!



1.5 billion puzzle-solving histories
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Neural Networks

2012
Time

Now *

Human Intelligence

The Future of AI

* Now was 2013 [Andrew Ng, 2012]
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Neural Networks

2012
Time

Human Intelligence

The Future of AI

Einstein

* Now was 2013

Now *

[Andrew Ng, 2012]



Customer ServiceHealth Aids

Software Developers

Erik Brynjolfsson et al, HAI Stanford University 2025 
PEW Research Center 2025

¸ŜǎǘŜǊŘŀȅΥ άL ǿŀƴǘ 
to have a 20 year 
ŎŀǊŜŜǊΦέ





[next weeks activity]

Assessment in PAI



AlmostǇŜǊŦŜŎǘΧ

Told Spee ch Was 30 Years OutTold Speech was 30 years out



The Last Remaining Board GameThe Last Remaining Boardgame



SelfDrivingCars



ComputersMakingArt



SmartPhoneAccess

Advanced Economies

Emerging Economies

Smartphone

Mobile 

No phone





=500,000 learners

USK12Students



=500,000 learners

Code.org



50,000,000K12studentsin the US

1,234,127teachers
41,909,399 unique enrolled students 
Usedin 180+ countries
832Mhourof codesessions

Code.orgUpdatedNumbers



Clear 
SocietalNeed

Digital 
Learning

AI
Renaissance

GrandChallenge 
in Education

Increase 
education 

productivity

MOOC
assignments

Deep 
Learning

Use the power of computersand  
computation to support learning

=>Openproblemsin education
=>Open problemsin AI



In 2022,
there isauniqueopportunity

to makeprogress.



Pandemic showed downsides and upsides!



But what should educations 
digital future look like?







Two stories of technology 
that can help



Story #1: Technology that can 
help teachers understand 

their students





FeedbackisLaborIntensive

[1] DeconstructingDisengagement.Analysing learnersubpopulations inMOOCs. 
Kizilcec,Piech,Schneider.Over600citationssince2013



ComputationalEducationParadigm

Give feedback 
(hints+summative)

Visualize 
knowledge to aid 

teaching

A
studentΩs  

past Understanding  
of the student

Makeoptimal 
learningpolicies

Predictions  
of their 
future



Manydomainsof studentwork

Why did the 
original 

colonistscome 
to America?



Chapter1: DeepKnowledgeTracing
Feedbackin a simplecontext



Storyof Riley

1 20 40 5010 30
Exercise index

Answer:

Correct 

Incorrect

Exercise Type:

Solving for x-intercept 

Solving for y-intercept 

Graphing linear equations  

Squareroots

Slopeof a line
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Storyof Riley

1 20 40 5010 30
Exercise index

Answer:

Correct 

Incorrect

Exercise Type:

Solving for x-intercept 

Solving for y-intercept 

Graphing linear equations  

Squareroots

Slopeof a line

What shouldRileydo next?



Storyof Riley

1 20 40 5010 30
Exercise index

51 7060 80
Exercise index

Answer:

Correct 

Incorrect

Exercise Type:

Solving for x-intercept 

Solving for y-intercept 

Graphing linear equations  

Squareroots

Slopeof a line



xn
Χ

Givenn historicalanswers:

x1 x2 xn+1

Predict the next  
one

KnowledgeTracingfor Feedback



Build the first deep learning algorithm for 
humanlearning

h0 h1 h2 h3 hT

x1 x2 x3 xT

y2 y3 yT
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LearnsConceptRelationships
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