Automating Hint Generation
Solution Space Pat
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Approaches to Hinting

e Hint Factory

— Barnes & Stamper, 2008

e Cluster-based approach

— G@Gross, Mokbel, Hammer

— Huang, Piec
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Solution:
Path Construction

def automatedReadabilityIndex(text):

return ( *(charCount(text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.43)
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Solution:
Path Construction

def automatedReadabilityIndex(text):
print “charCount”, charCount(text)
return ( *(charCount(text)/wordCount(text)) +

0.5*(wordCount(text)/sentenceCount(text)) - 21.43)

def automatedReadabilityIndex(text):
print “charCount”, char
return (4.71 *

21.43
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Path Construction

1. Identify Optimal Goal
2. Generate Valid Intermediate Stc

3. Choose an Optima
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Disclaimers

e Required ingredients:

=S A data set of soluti
— test(s)
— diff(s,t

retur
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Step 1: Identify Optimal Goal




Change Vectors

def automatedReadabilityIndex(text):

print “charCount”, charCount(text)

return *(charCount(text)/wordCount(text)) +
0.5*(wordCo:jik-xt)/sentenceCount(text)) - 21.43)
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print “charCount”, charCount(text)
return (charCount(text)/wordCount(text)) +

0.5*(wordCo xt)/sentenceCount(text)) - 21.43)
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Step 1: Identify Optimal Goal

def automatedReadabilityIndex(text):

return (4.51*(charCount(text)/wordCount(tex
0.5  [/sentenceCount(text)
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Step 1: Identify Optimal Goal

def automatedReadabilityIndex(text):
print “charCount”, charCount(text)
return (4.51*(charCount(text)/wordCount(text))
0.5*¢  /sentenceCount(text)) -
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Step 2: Identify Valid
Intermediate States

A valid state must be:
— Well-formed
— Closer to the goal than t

— No worse i
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def automatedReadabilityIndex(text): def automatedReadabilityIndex(text):

return (4.51*(charCount(text)/wordCount(text)) + return ( *(charCount(text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.43) 0.5*(wordCount(text)/sentenceCount(text)) - 21.43)
def automatedReadabilityIndex(text): def automatedReadabilityIndex(text):

return (4.51%( (text)/wordCount(text)) + return ( *( (text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.43) 0.5*(wordCount(text)/sentenceCount(text)) - 21.43)

0.0>‘

def automatedReadabilityIndex(text): def automa
return (4.51*(charCount(text)/wordCount(text)) + 4.51
0.5%( (text)/sentenceCount(text)) - 21.43) wordCount

charCount 4.51 charCount
wordCount wordCount
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def automatedReadabilityIndex(text): def automatedReadabilityIndex(text):

unt(text)) + return ( *(charCount(text)/wordCount(text)) +
0.5*(word ) - 21.43) 0.5*(wordCount(text)/sentenceCount(text)) - 21.43)
def automatedReadabilityIndex(text): def automatedReadabilityIndex(text):
return (4.51%( (text)/wordCount(text)) + return ( *( (text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.43) 0.5*(wordCount(text)/sentenceCount(text)) - 21.43)
def automatedReadabilityIndex(text): def automatedReadabilityInc
* H

return (4.51*(charCount(text)/wordCount(text)) + return (
0.5%( (text)/sentenceCount(text)) - 21.43) 0.5%( U

@
> @
o

charCount 4.51 charCount
wordCount wordCount
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Step 3: Create an Optimal
Change Path

e Desirable Properties:
— Seen before (SB)
— Near current state (NS
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SB: 1.0 NS: 0.95 WP: 0.5 NG: 0.73

SB: 1.0 NS: 0.81 WP: 0.5 NG: 0.86

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.82

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.8

@
@
@
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(2*SB + 4*NS + 1*WP + 2*NG) SB: 1.0 NS: 0.95 WP: 0.5 NG: 0.73 -> 0.86

9 ®o---©

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.82 -> SB: 1.0 NS: 0.81 WP: 0.5 NG: 0.86 -> 0.83

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.82 ->
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(2*SB + 4*NS + 1*WP + 2*NG)

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.82 ->

SB: 0.0 NS: 0.86 WP: 0.0 NG: 0.82 ->
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SB: 1.0 NS: 0.95 WP: 0.5 NG: 0.73 -> 0.86

SB: 1.0 NS: 0.81 WP: 0.5 NG: 0.86 -> 0.83
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def automatedReadabilityIndex(text):
print “charCount”, charCount(text)
return (4.51*(charCount(text)/wordCount

0.5*(wordCount(text)/sentenceCount(t
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(2*SB + 4*NS + 1*WP + 2*NG)

SB: 1.0 NS: 0.86 WP: 0.5 NG: 0.8¢
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(2*SB + 4*NS + 1*WP + 2*NG)

SB: 1.0 NS: 0.86 WP: 0.5 NG: 0.86
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Making Messages Human-
Readable

def automatedReadabilityIndex(text):

print “charCount”, charCount(text)
return (4.51*(charCount(text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.43)
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Making Messages Human-
Readable

def automatedReadabilityIndex(text):

print “charCount”, charCount(text)
return (4.51*(charCount(text)/wordCount(text)) +
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Making Messages Human-
Readable

def automatedReadabilityIndex(text):
print “charCount”, charCount(text)
return (4.51*(charCount(text)/wordCount(text)) +
0.5*(wordCount(text)/sentenceCount(text)) - 21.4
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Path Construction

1. Identify Optimal Goal
2. Generate Valid Intermediate Stc

3. Choose an Optima
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Evaluation

e Q: Do the generated hints help students?

e A: We don’t know
previous
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Q1: When Are Hints Possible?

e Bare Minimum: Always

— If there’s at least one correct solution in the space

e Personaliz
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Q2: How Long Do Hints Take?

9
# Original Edits
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Q3: Are Hints Well-Aligned?

e True Measure: Only known by student

e Approximate Measure:
solution — 649
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Tl

Q3: Are Hints Well-Aligned?
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Limitations

e Lack of empirical evaluation

e Current data set is
final soluti

-  Human-Computer Interaction Institute 35

School of Computer Science, Carnegie Mellon University



Conclusions

e New hint generation method: path
construction
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Questions?

Thanks to...
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