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What should Riley do next?



Piech

Story of Riley

1 20 30 40 5010
Exercise index

51 70 8060
Exercise index

Answer:

Correct

Solving for y-intercept

Solving for x-intercept

Graphing linear equations

Square roots

Exercise Type:

Incorrect

Slope of a line



Piech

h0 h1

x1

y1

Deep Knowledge Tracing



Piech

h0 h1

x1

y1

Deep Knowledge Tracing



Piech

h0 h1 h2

x1 x2

y1 y2

Deep Knowledge Tracing



Piech

h0 h1 h2 h3 hT

x1 x2 x3 xT

y1 y2 y3 yT

…

Deep Knowledge Tracing



Piech

h0 h1 h2 h3 hT

x1 x2 x3 xT

y1 y2 y3 yT

…
One hot encoding of question id and correct (qi, ai)

Deep Knowledge Tracing



Piech

h0 h1 h2 h3 hT

x1 x2 x3 xT

y1 y2 y3 yT

…
Prediction of all question responses

Deep Knowledge Tracing



Piech

h0 h1 h2 h3 hT

x1 x2 x3 xT

y1 y2 y3 yT

…
Neurons which 

represent a student’s 
changing knowledge

Deep Knowledge Tracing



Piech

h0 h1 h2 h3 hT

x1 x2 x3 xT

y1 y2 y3 yT

…

A representation of 
knowledge at time 2

Deep Knowledge Tracing



0.6

0.7

0.8

0.9

K
h

a
n

 A
U

C

1 30 5010

Exercise index

Answer:

Correct

Solving for y-intercept

Solving for x-intercept

Graphing linear equations

Square roots

Exercise Type:

Incorrect

Slope of a line

Exercise index

KHAN

Student
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Text based 
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student will write 

next



"The learner correctly fixed an = to be an == 
but may have a lingering misconception with 
assignment"

"The learner misunderstands equality vs 
assignment with variables"

Auto Generated Insight: Auto Generated Insight:

Student before TeachNow session Student after TeachNow session

Example of Insight Tracing



Overview





Insight Tracing: Now We Can…

✓Trace when misconceptions started and stopped for students

✓Give summaries to teachers before they interact with students.

✓Ask arbitrary questions about the student state

✓Measure impact of teaching experiences (TeachNow, Section, Lectures)

✓Novel teacher puzzles (with principled scoring)

✓Transfer insights from one platform to another (including offline)
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