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Automated Grading of 
CodeWorld Exercises

In Practice
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Motivation
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Motivation
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Quick Review
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Generated ASTs
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Abstraction
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Abstraction
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Abstraction

“Circle of arbitrary size moved to upper right”
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Different ways to draw the same Picture
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Different ways to draw the same Picture

   

 Different ASTs, same picture
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Spatial Representation
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Spatial Representation

“A yellow circle above a green rectangle”
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Spatial Representation
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Reify
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Reify
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Hashcons
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Summary of Last Talk

 Abstraction

 Normalization

 Relative Position

Comparing ASTs

 Spatial overlap

 Solution Spec

 Animations

Unsolved Problems CSE detection

 Graph representation

 Detect missed 
sharing 
opportunities
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Common Tests
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Equal reduced trees

translated 24 (colored green(solidCircle1))

colored green(translated 24 (solidCircle1))
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Equal reduced trees

translated 24 (colored green(solidCircle1))

translated 24 (colored green(rotated x (solidCircle1)))
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Equal reduced trees

translated 24 (colored green(solidCircle1))

translated 20(translated 04 (colored green(solidCircle1)))
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Traversal

• Most problems can only be solved in a 
handful of ways

• Traverse the un-normalised tree to 
check some property

• Works even if trees are different
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Traversal Example
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Traversal Example
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Equal reduced trees
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Queries on Normalised Trees

• Equality does not allow for more 
sophisticated checks

• Retrieve syntax tree’s non-picture 
arguments

• Carry out tests on the results
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Queries on Normalised Syntax Tree
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Spatial Queries
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Spatial Queries
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How to Test Animations?

• Sample animation function at set of 
discrete points 

• Do the same as before but with 
quantifiers

• Problem: need to decide on a “good” 
sampling frequency
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Code Inspection
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Outline

• Parse source code as syntax tree

• Inspect tree for function use, structure, 
language features

• Reject immediately on task constraint 
violations
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Required functions
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Required functions
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Structure
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Structure
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Structure
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Structure
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Disallowed/Enforced Features

• Task explicitly states the use of some 
language feature is required

• Students just ignore the constraint

• Solution: Look for corresponding 
constructor in program’s syntax tree
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Issues
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Sampling Phase

• Sampling could overlap with 
submission’s period

• We might miss what we are looking for 

• Solution: use some irregular pattern for 
selecting samples
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Sampling Frequency Speed
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Ad Hoc Additions

• Correct submission is not accepted for 
unknown reasons

• Add another rule to normalization

• … Update library and re-deploy
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False Positives
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CSE Output
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CSE Output
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CSE Output
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CSE Output
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Summary

Mostly worked out Points to work on

• Test format

• Handling animations

• Fine-tuning the sampling

• Sorting out false positives

• CSE output 
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