Beyond CS109

CS109, Stanford University




Final Exam Logistics

- No phones (honor code

Where Lo HGWlEtt 200 violation to have a phone on
. - or near your person during
(this exact room !!1') exam)

- Assigned seating

- 6 pages of notes
- Cumulative
When ??8:30am next Tuesday.
- If you have OAE you should
have already contacted us!

- Review on Friday (thank
you Isabel!)



Probability gives you a new
lenson the world



Can | tell you the story
about how It influenced my
life?



My Life Goal Is to Be a Teached

In Computer Science

Juliette Woodrow I have_been teaching in some
Ph.D Candidate at Stanford University CapaCIty for over 15 quarters

dOW@ﬂ:t!;“dd at Stanford.

CS106A: Programming Methodologies
duU

ord University | Summer 2021

I Was th e I n St r u Cto r fO r ay, Tuesday, Wednesday, Thursday | Live Lectures 1:30pm - 2:30pm PT
CS106A in 2021.

4 years ago

We have released grades for the second quiz on Gradescope. Solutions as

I h a.ve b ee n a TA an d a_ h e ad / “ \;v‘::diszljtatistics about the exam can be found on the Quiz 2 Solutions
TA for CS1009. - i

Submitting Quiz 2
© Tues 9-10:30am 4 years ago
© Thurs 9-10:30am

Piech + Woodrow, Stanford University

We are so sorry for the troubles submitting quiz 2. We are still not sure what




My First Research Project

& web.stanford.edu (11]

Score: 155 Juliette Woodrow Puzzles Completed: 14

Hi Juliette Woodrow! Welcome to Teacher Puzzles. So glad that you are here! Teacher puzzles are one way to practice finding bugs in
student code and to think about possible teaching moves that you can make to target certain misunderstandings. You can think of it
as a way to practice your awesome section leading skills without having to wait for interactions with real students.

Nothing that you do while working on these puzzles will be used to evaluate your performance as a section leader in the

CS198 program.

Which category of puzzles would you like to work on?

‘ Images ’ ‘ Sand ’




Inspired by Chess.com Puzzles




My First Research Project

(1) Teacher in

training would
Category: Sand Score: 165 Juliette Woodrow Puzzles Cq identify the

& web.stanford.edu

Here is some code that a student might write to solve the given problem. They are coming to you for help similar to Step One: Find the bugs in the student's code. You earn 10 points for every correct bug tl bugs "
how a student would ask for your help at LalR. Your task is to:

1. Find the bugs in the student's code DI Tl EI R e R EV TR N s sl Only checks if destination is not sand [ Does not use an if statement for in bounds I

2. Identify the misunderstandings causing these bugs
3. Brainstorm a question that might help the student find a bug [ Forgets to check if values are in bounds [ Unnecessary for loop [ Unnecessarily checks the corner [ZVFEER GRS TR

Problem Description:

Given grid and x_from,y_from and destination x_to,y_to. Assume there is sand at x_from,y_from. Is it possible to

move to x_to,y_to? The from location is always in bounds, but the to location may not be. Return True if the move is
ok, or False otherwise. Ok move: to location is in bounds, empty, not violating corner rule.

Student Code:
You did not correctly identify all the bugs. The bugs are:
1-/def check_move(grid, x1, yl, x2, y2): Forgets to check the corner Only checks if destination is not sand
2~ if not grid.in_bounds(x2, y2):
3 return False
4~ if grid.get(x2, y2) != 's': Step Two: Identify the misunderstandings causing these bugs. You earn 15 points for every correct misunderstanding
5 return False you identify.
g l Acellis only legal to move to if it is empty meaning the value is None
8 return True | The need to store and use the return value from grid.inbounds
9

[ The need to check for coordinate edge cases (making sure they are in bounds) J

The goal of the function is just to check one location rather than the entire grid

B u g g y Stu d e nt [ The specific time when we need to check if the corner is free vs, when we do not need to check the corner
CO de for CS 10 6A ’ The need for a "corner case" check ]

What/how to return when the move is valid I




My First Research Project

& web.stanford.edu

Category: Sand Score: 165

Here is some code that a student might write to solve the given problem. They are coming to you for help similar to
how a student would ask for your help at LalR. Your task is to:

1. Find the bugs in the student's code

2. Identify the misunderstandings causing these bugs

3. Brainstorm a question that might help the student find a bug

Problem Description:

Given grid and x_from,y_from and destination x_to,y_to. Assume there is sand at x_from,y_from. Is it possible to
move to x_to,y_to? The from location is always in bounds, but the to location may not be. Return True if the move is
ok, or False otherwise. Ok move: to location is in bounds, empty, not violating corner rule.

Student Code:

1- def check_move(grid, x1, yl, x2, y2):
2~ if not grid.in_bounds(x2, y2):
3 return False
- if grid.get(x2, y2) != 's'":
return False

return True

oo ~NoOU A

Buggy student
code for CS106A

(1) Teacher in
training would
Juliette Woodrow Puzzles Cq identify the

Step One: Find the bugs in the student's code. You earn 10 points for every correct bug tl b u g S "
DI Tl EI R e R EV TR N s sl Only checks if destination is not sand [ Does not use an if statement for in bounds I
[ Forgets to check if values are in bounds [ Unnecessary for loop [ Unnecessarily checks the corner EIECERTEEEE QLRGN

You did not correctly identify all the bugs. The bugs are: (2) G u eSS W h I C h
Forgets to check the corner Only checks if destination is not sand - H
misconceptions the
::Z;:("I;:i:f;dentify the misunderstandings causing these bugs. You earn 15 points for ¢ St u d e nt h aS g Ive n
l Acellis only legal to move to if it is empty meaning the value is No th eS e b u g S

| The need to store and use the return value from grid.inbounds )

[ The need to check for coordinate edge cases (making sure they are in bounds) J

The goal of the function is just to check one location rather than the entire grid

[ The specific time when we need to check if the corner is free vs, when we do not need to check the corner

’ The need for a "corner case" check ] What/how to return when the move is valid I




My First Research Project

& web.stanford.edu

Category: Sand Score: 165

Here is some code that a student might write to solve the given problem. They are coming to you for help similar to
how a student would ask for your help at LalR. Your task is to:

1. Find the bugs in the student's code

2. Identify the misunderstandings causing these bugs

3. Brainstorm a question that might help the student find a bug

Problem Description:

Given grid and x_from,y_from and destination x_to,y_to. Assume there is sand at x_from,y_from. Is it possible to
move to x_to,y_to? The from location is always in bounds, but the to location may not be. Return True if the move is
ok, or False otherwise. Ok move: to location is in bounds, empty, not violating corner rule.

Student Code:

1- def check_move(grid, x1, yl, x2, y2):

2~ if not grid.in_bounds(x2, y2):
3 return False

4- if grid.get(x2, y2) != 's'":

5 return False

6

7

8 return True

9

Buggy student

' [ =——
code for CS106A teaching move 52

(3) M ake a need to check for coordinate edge cases (making sure they are in bounds) J

(1) Teacher in
training would
Juliette Woodrow Puzzles Cq identify the

Step One: Find the bugs in the student's code. You earn 10 points for every correct bug tl b u g S "
DI Tl EI R e R EV TR N s sl Only checks if destination is not sand [ Does not use an if statement for in bounds I
[ Forgets to check if values are in bounds [ Unnecessary for loop [ Unnecessarily checks the corner EIECERTEEEE QLRGN

You did not correctly identify all the bugs. The bugs are: (2) G u eSS Wh I C h
Forgets to check the corner Only checks if destination is not sand - H
misconceptions the
::Z;:("I;:i:f;dentify the misunderstandings causing these bugs. You earn 15 points for ¢ St u d e nt h aS g Ive n
l Acellis only legal to move to if it is empty meaning the value is No th eS e b u g S

| The need to store and use the return value from grid.inbounds )

goal of the function is just to check one location rather than the entire grid

when we need to check if the corner is free vs, when we do not need to check the corner

What/how to return when the move is valid I




My First Research Project

t N2POlFOATAAOAOITfEé& 3ISYSNI
the student would make given your
GUSFOKAY3 Y20SEod

-|def check_move(grid, x1, yl, x2, y2):

1f not grid.in_bounds(x2, y2):
return False

if grid.get(x2, y2) != None:
return False

1f grid.get(x1-1, yl1) != None or grid.get(x1+1, yl) != None:
return False

return True

O oo ~NOYUL P WN P
. 1 .




How did we do this?



Powered byGenerativelUnderstanding

Labelstudentode (

Generative model

% /\

Q== O .-

o

Decision process Output solution

‘\/

Inference model A Strugglewith

doublefor

loops
A Confuseslogic
for deleting
bricks




My First Research Project
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Pink dots represent code written by real students in CS106A.

Green dots represent code generated by my grammar. “

-6

With a probabilistic grammar, we can capture the entire space of student errors
(on this problem) !

So, if teachers in training can learn the bugs from our model, they will be able t
help real students!



StanfordCodeln Place:

5000+section leaders teach
60, OOO+StUdentS | Featured in

CS106A

y " SCIENTIFIC "
AsCommunityService MBERICAN




We do a lot of teaching In
Code in Place!!



We also did a lot of cool Al
0 KAy 3aX



Al powered
Interventions to

support education
at scale !

A Tale of Two Ideas



ece 6 Codein Place X @ irs-ws-6

€ 5 C O & codeinplace.stanford.edu/cip3fide/p/R1Dn2mnPeuldpdBneest

£ 10k | Breakout Demo

B Style Feedback

= Once you solve the problem we will
give you style feedback. Note that you,
- can only request style feedback ongas™
every 10 minutes.
|

« Choose meaningful
and variables

* Replace magic numi

« Write clear commentd
code

functions
See comprehensive style guide her®

Style Feedback History

Your history of style feedback
responses for this problem will be
saved and accessible here.

Al Realtime Feedback

S gpteach - Google Search X | & NewTab X | & GPTeach Draft - Online LaTeX ' X | +

(£

& main.py Canvas

# *EBU"RO»OY

import graphics
import time
import random
inport math

_width-brick_gap*9) / 10

..create_canvas(canvas_width
nt)
all(canvas)
-e_paddle(canvas)
>(canvas)

’(cunvos, ball, paddle)

B)_gane(canvas, ball, paddie):

30 n_bricks = 100
31-  for i in range(3):
32 canvas.moveto(ball, canvas_width/2,

canvas_height/2)
Terminal

KeyboardInterrupt
% python main.py

r code had an error so we are getting a age from a service called GPT. It might
tie

a second, thank you for being pa

ssing colon at the end of the mg e colon is necessary to i

Both Accepted: SIGCSE 2024

Z Score of Style Score

Rate of Repeated Errors (% of Errors)

0.30

e
b
=

e
=

0.00

-0.10

-0.20

030 Assn O

Viewers

Non-viewers

Assn 1 Assn 2

44_

42

40

381

361

34

324

t  Avg. Rate of Repeated Errors

¢  Avg. Time to Resolve Errors 2.0

1.9
1.8
1.7

+ _1.6

Standard

Simple GPT-  GPT-
Explanation Default Superhero

Ldng Forum
Explanation

Error Message lType

Time to Resolve Errors (# of Runs)



Unrestricted Access to GPT

The GPT Surprise: Offering Large Language Model Chat
in a Massive Coding Class Reduced Engagement But
May Increase Adopters’ Exam Performances

Stanford

University

Allen Nie, Yash Chandak, Miroslav Suzara, Ali Malik, Juliette Woodrow, Matt Peng, Mehran Sahami, Emma
Brunskill, and Chris Piech

Randomized Control Trial of General-Purpose Al Use in
Online Classrooms

F—— Experment Period —1

yls 4 ::.

April 24th May 1st May 8th May 15th May 22nd May 29th June 5th

T —
}' | \ Took Exam @ %
Experiment Not Used 2,668
(Access) GPT
3,581 mn’\

Active 4
Students -

5"‘" : .

- No Exam
Coatrol | 3,163
(N )

GPT

Optional
Midterm Exam

4

Accepted to Learning at Scale 2025



Al Grading of Exams (before GPT)

SL filled rubrics were used to train an Al based feedback system.

Rubric Item: Problem Setup

Perfect

. Minor issue
Major issue
No attempt

Rubric Item: General Deductions

B Perfect
1 syntax error

>2 syntax errors
Variable scoping issue

2 syntax errors Null pointer exception

Rubric Item: String Insertion

Perfect
B Incorrectly gets character to insert
[ | Incorrectly assumes one digit
Doesn’t insert character at correct place

Code Embedding (@ ®® 0 ® Prototype
A

Rubric Embedding

-

ssyes

( I

( -, [ Average ]

Embedding Network t 1 t ¢
[ Pretrained SBERT J
[ Average ]
[ T T T T r T T T T T ) Rubric l Uses | | proper | syntax | .
Transformer Layer I
[ Transformer Layer } < Question Embedding
[ Transformer Layer },1 '\?
A A Y Iy Fy A ry A A Y Average

|

(o

F 9

[ Faet] | Ef}fﬁ]

2] () () ) (o GO Bl B

I A Iy 3 Iy A h

[ def

J (e ] L () O] () DO |

Student Code Sequence

t t+ ¢+ ¢t ¢t

Pretrained SBERT W

tr t 1
Question M I\LJ [ python | | program | rL'




Al Grading of Exams (after GPT)

We trained a 3B small open model to reproduce the
outputs of a larger model.

[YlIffSNI Y2RSf a4 OFyYy Nilzy 2
internet. And have privacy !

I LLM Helpful [ LLM Correct Only [ SLM Helpful [ SLM Correct Only

=
o
o
o
B

o
o
1

o
o
1

of Positively Rated Solutions
o
N

o
[N}

ction

Fra

Accepted to S|GCSE05626 Astronaut Even/Odd Non-decr. Seq. Draw Car



Al Grading of Assignments (after GPT)

10!
— -=| Direct Preference Optimization | =
| 403 |
\

-

f1>'f2

Student’s Solution

Ti—)

How can we use TA preferences to train an Al
model to give high quality feedback that sounds
like a TA from our course?

Accepted to EDM 2025



Al powered
Interventions to

support education
at scale !

A Tale of Two Ideas



A Tale of Two Ideas

—=v ’| =

Al powered Solution to support
Interventions to education at scale
support education without Al

at scale !



A Tale of Two Ideas

( Outperformed all Al
approaches we tried by an order
of magnitude !!

Al
Interventions to

support education
at scale !

= o e

Solution to support
education at scale
without Al



A Tale of Two Ideas

Outperformed all Al
approaches we tried by an order
of magnitude !!

terventions to
support education
at scale !

=
Solution to support

education at scale
without Al



Are you ready ??



cdzi FANROX



Challenges of 1:1 Help at Scale

Student to Teacher Ratio
Somewhat solved with volunteer teachers.

Complex coordination
Volunteer teachers are from 100+ countries across 24 time zones.

Teacher availability is sporadic
Volunteer free time is often scattered in fragmented chunks of ~20 mins.

Avoid the negatives of help-seeking
Students have to seek help; out of context help; long wait times can be
demoralizing; can lead to learned helplessness.



Key Insight

Give teachers the abillity to
Initiate a 1:1 help session.



Key Insight

If a teacher says they are free to help,
we will find them a student!!

Give teachers the ability to
Initiate a 1:1 help session.

52y QU0 gFAG F2NJ I
That means we would have to have a

teacher who is free at exactly that time
I



CS109!

IS IN

led th

We first tr




TEACH NOW

A

Teach Now

A volunteer teacher
has 20 mins of spare
time and initiates a
TeachNow session

TeachNow System

Would you like 1:1 help?

qm

Our system finds a
student who is working
on an assignment and
offers them 1:1 help

The student and
teacher are placed into
a virtual room with
shared IDE, video, and
chat.



Course Progress (%)

S

)
e

)
g

10-

—®- TeachNow help
~#- Control group

-3 =2 =l 0

1 2 3 45 6 7 8 9 1011 12 13 14 15
Days after TeachNow session




Impact of TeachNow on student outcomes

s01 ~® TeachNow help
~#- Control group

lllllllllllllllllll

-3 =2 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Days after TeachNow session



Who Else Might Want to Teach?



Who Else Might Want to Teach?

[ |
|
(1) Students in a (2)
massive online course trai
have the opportunity to ski
teach other students. 1:1

Helpfulness Tone
T
1 /‘
T
T T
T 1
1
tis
structors
they are
aching.

SLs ] Students

(4) Once a student is
accepted, she can start
hosting 1:1 sessions to
help other students.

We built a pipeline for students to teach other students

In Code In Place !



Who Else Might Want to Teach?

1

1
—

Experts rated the
students to be almost as
good as the Section
Leaders at helping!

~ (o =)
=, sl Helpfulness Tone
n a / /> @
]
¥ =
7 ==
(2) Students go through a (3) Each student is 4 tudent i
-aining and pra k aluate struct an start
ills to prepare and AT t f they art tin, |
hing. ady fo aching

SLs || Students




Lots of people want to
teach.Do you??



Back to Probability



People just miss the random variables



Whatelseshouldbe arandomvariable?

Chris (my PhD advisor) In
2023:Grades??



Whatelseshouldbe arandomvariable?

Juliette 2024 Grades!



Probability Mass

50

- (Given Grade

55

Soft Grades. Accepted for publication in 2025

Soft Grade 120
100
]
=
,g 80
=]
Standard o
deviation 5 60
0.04 8
E 40
=
=z
20
0
65 70 75 80 85 90 95

60

Grade Based on Inferred Ability

1
0.9
0.8

0.7

0.6

0.5

0.4

0.3
0.2

0.1

T

001 002 003 004 005 006 007 008 B
Standard Deviation of Grade Based on Inferred Ability

Average % Time in Confidence Interval

® Soft Grades
.~ e V=X

Ky
0 01 02 03 04 05 06 07 08 09 1
Confidence Interval

State of the Art imputation of grades, among other uses

| | €1 | C2 | OULAD-1 | OULAD-2 | OULAD-3 | OULAD-4 | OULAD-5 | OULAD-6 | OULAD-7 |

0.058
0.264

0.042

Soft Grades (RMSE)
0.060

CRM Baseline (RMSE)

0

0.069 ‘ 0.067 | 0.062 ‘ 0.089

0.071
0.080

0.046
0.401

.079 0.221 0.071 0.145

0.076
0.349

Table 3. Root Mean Square Error (RMSE) comparison between Soft Grades and CRM Baseline across all courses. Lower RMSE is

better.

Juliette Woodrow



Can we have a model for this but not
Just for gradesFor understanding
audzZRSYyiaxo



Generate short, human readable insights based on student work.

Learner Insight Tracing

Describe what the student appears to understand.

Everything is represented as text!

——

nNThe

studen

unclear on thelifference
between printing a
string versus the value
of an expressiog .
Incorrectly uses guotatio
marks,thereby printing

t he

| 1 t e réeadl

L




BEEFFrEs W

Attempt 1 Attempt 2 Attempt 3 Attempt4 Attempt5 Attempt 6 Attempt 7 Attempt n




fm

Attempt 1

Attempt 4

Attempt 2 Attempt 3

/def main():

print ("Khansole Academy"
x= int (input ("x is "))
y= int (input ("y is"))

\_

~

)

/

/def main():

print ( "Khansole Academy"
x= int (input ("x is "))
y= int (input ("y is "))
print ("What is ", "X",

LY, )

~

)

/

-

Attempt 5 Attempt 7

Attempt 6

/def main():

print ( "Khansole Academy"
x= int (input ("x is "))
y= int (input ("y is "))
print ("What is ", "x",

Z=X+Yy

LY, )

~

)

/

ol

Attempt n

/def main():

print ("Khansole Academy"
x= int (input ("x is "))
y= int (input ("y is "))
print ("What is", "X",

nyn mygn non
z=Xx+y
print (- 7 GMJ

~

)

)

9FKQFJ~




Attempt 1

Attempt 2

Attempt 3

Attempt 4

Attempt 5 Attempt 6

//;;f main():

x = int(input(“x is"))
y = int(input(’y is"))

b

print(“Khansole Academy")

3

4

//;;f main(): “\\

print("Khansole Academy”)
x = int(input(“x is7))
y = int(input(”y is”))

print(“What is”, “x°,
-’-' -y-. .?-)

(/’;;f main(): 4‘\\\

print(“Khansole Academy”)
X = int(input(“x 1s%))
y = int(input(“y is"))

print(“What is®, “x°,
.+.. .y.' l?.)
Z=Xx4+y

A

///;;f main(): 4‘\\\

print(“Khansole Academy")
x = int(input(“x is"))
y = int(input(’y is"))

print(“What is", "x",
.+.‘ ‘y-. O?.)
Z=x4+y

print(*Your answer:”, z)
_ 4

Attempt 7

FEE v

Attempt n



.

Learner Insight Tracing: How it Works

Afttempt 1

Attempt 2

Attempt 3

o oo o B

Attempt 4

Attempt 5 Attempt 6

//;;f main():

x = int(input(“x is"))
y = int(input("y is"))

print(“Khansole Academy”)

\

J

///;;1 main(): “\\\

print(“Khansole Academy”)
x = int(input(“x is7))
y = int(input(”y is%))

print(“"What is®, “x°,
“pa

///;;f main():

“\\\

print(“Khansole Academy”)

X = int(input(”x 1s%))
y = int(input(“y is%))

print(“What is®, “x°,

e e
Z=X4+y

“77)

///;;f main(): ‘\\\

print(“Khansole Academy")
X = int(input(“x is"))
y = int(input(’y is%))

print(“What is", "x",

A5 Sy 1)
Z=x+y

\\\‘Eprxnt(‘VOur answer:", z%‘///

-

g

Attempt 7 Attempt n

\ Insight 1

—

NThe
difference between printing a string
versus the value of an expressian.
iIncorrectly uses guotation marks,
thereby printing the literal string

0 %

student may




Attempt 1 Attempt 2 Attempt 3 Attempt 4 | Attempt5  Attempt 6  Attempt 7 Attempt n




Attempt 1 Attempt 2 Attempt 3 Attempt 4 | Attempt5  Attempt 6  Attempt 7 Attempt n

/d;f main(): def main(): def main(): \ /;;f main(): \

print(“Khansole Academy”) print(“Khansole Academy”) print(“Khansole Academy”) print(“Khansole Academy"”)
¥ = int{input(“x is")) x = int(input("x is")) x = int(input("x is")) x = int{input(“x is"))
¥ = int{input("y is")) y = int(input("y is")) y = int(input(“y is")) y = int(input(“y is"))
print(“What is", "x", print(“What is", "x", print(“What is", "x", print({“What is®, "x",
e, my", "2%) ", Tyt "2%) T VT L)) ym, mye, =37)
ZEX+y zZ =Xty Z=x+y
\ print(“Your answer:", z]/ \ input(“Your answer:”, z}/




Insight 2

ér = gl

Learner Insight Tracing: How it Works

o oo o B

Attempt | Attempt 2 Attempt 3 Attempt 4

Attempt 5 Attempt 6 Attempt 7

g

Attempt n

(’;;f main():

¥ = int{input("x is"))
y = int{input("y is7))

print(“What is", "x",

print("Khansole Academy”)

"2%) 0y, T2

def main():
print(“Khansole Academy”)
x = int(input("x is"))
y = int(input("y is"))

print(“What is", "x",

Z=xX+y

\ /::I_ef maing):

print(“Khansole Academy”
¥ = int(input("x is"))
y = int(input(”y is"))

print(“What is", "x",
=, Ty,

zl:lr)r

print(“Your answer:®, z)

"an)

~

)

J

/:;ef main(): \

print(“Khansole Academy”)
x = int{input(“x is"))
y = int{input(~y is"))

print({“What is®, "x",
L)
Z=X+y

\ input(“Your answer.”, z]/

(=

NnNThey

c heck

a nofpaevays
understand variables.Theydo not
store the user's answeto the

addition problem in a variable or

t o

f 1t 1 s ¢




- ol

Attempt 1 Attempt 2 Attempt 3 Attempt4 Attempt5 Attempt6 Attempt 7 Attempt n

M-

Insight 1 Insight 2 Insight 3 Insight k



‘nm — o= - g
Attempt 1 Attempt 2 Attempt3 Attempt4 AttemptS5 Attempt6 Attempt 7 Attempt n
A— A— A— é A—
Insight 1 Insight 2 Insight 3 Insight k

Sequence of interpretable representations of her understanding.



How do you know If you have a good
Insight???



Information Theory + LLM !
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S
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S
o
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k2

Fraction of times gold scored higher
=]

S
(<

Compression

Raw Log Prob Likelihood Ratio Direct Ask

InfoNCE

_—
(=]

e
o0

S
>

<
'

]

Fraction of times gold scored higher
S

Raw Log Prob Likelihood Ratio

=
=}

Future Prediction

Direct Ask
InfoNCE



LIT Big Picture

print{ ‘®xansole Acadesy print(’Kh lo Acadesy") print(“Khansole Acsdesmy”) print{’Mhansole Acsdesy”)
X = intlivg 1 LA )) X & Imilrgut|'x 1 )) xw t{input| 'x 1 ’ X+ ant(input('x 1 ))
Yy = int(input Yy 1 1) y = Int{irgut{’y 1 }) y = int{input('y 1 y = int{inputl Yy ))
print{"at 1 X praint{ "Mat 1 ] pranti{“mat 1 . print ;at 1 »
‘ y ) . y ) . y ) * v )
I sxrvy 2wy Xy
\_ 7\

Insight generation

Option A Option B

8l =

Principled scoring function

Use LLMs to generate summaries of student understanding as they are working on
assignments.

Show them to teachers?? Use them to provide hints?? So many good options !!
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® ® ® pythonProject ¥  Version control v~ @ manv [> Ix
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Project @ main.py

v [3 pythonProject ~/Pycharir def example():

> [Ovenv
‘e main.py
(b External Libraries

print("two space")
print('four space')
print(two_space, no_guotation)
=
= Scratches and Consoles def main():
print(nothing)

O pythonProject > f@ main.py 9:23 LF UTF-8 4spaces Python 3.10 (pythonProject)
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