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Code Puzzle: Parsons Problems

Parsons, D. and Haden, P. 2006. Parson’s Programming Puzzles: A Fun and Effective Learning Tool for First Programming Courses.
js-parsons - JavaScript library for Parson’s Problems: https://js-parsons.github.io/
Ericson, B.J. et al. 2015. Analysis of Interactive Features Designed to Enhance Learning in an Ebook.

https://js-parsons.github.io/
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Code Puzzles & Distractors

Parsons, D. and Haden, P. 2006. Parson’s Programming Puzzles: A Fun and Effective Learning Tool for First Programming Courses.
Ericson, B.J. et al. 2015. Analysis of Interactive Features Designed to Enhance Learning in an Ebook.
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A Distractor is an Error...
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Distractors in Code Puzzles...

??
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Questions

What is a distractor in a code puzzle?

What is the impact of distractors in code puzzles?
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What is a Distractor in a Code Puzzle?

“Unnecessary Code”

“Extra Fragments”

“Erroneous Code”

Distractors can be used to...

“illustrate a particular point”

“highlight programming principles the student may ignore”

Parsons, D. and Haden, P. 2006. Parson’s Programming Puzzles: A Fun and Effective Learning Tool for First Programming 
Courses.

?
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Partial, Suboptimal Path Distractors

Initial State

Initial Nesting

Alternative Statements
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Research Questions

What is a distractor in a code puzzle?

What is the impact of distractors in code puzzles?
Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?
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Study Design: Training Phase
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Training Tasks

Task Programming Concept Partial Suboptimal Path Distractors

1 Do Together Alternative Statements

2 Repeat Alternative Statements  2✕

3 Repeat { Repeat } Initial State
Alternative Statements

4 Repeat { Repeat } Initial State
Alternative Statements

5 Repeat { Do Together } Initial State
Initial Nesting

6 Do Together { Repeat } Initial Nesting
Alternative Statements
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Study Design: Transfer Phase
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Research Questions

Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?
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Research Questions

Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?
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Distractors Increased Puzzle Time-on-Task

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6
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Distractor Participants Completed Fewer Puzzles Successfully

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6
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Distractors Increased Cognitive Load when Completing Puzzles

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6
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Morrison, B.B. et al. 2014. Measuring Cognitive Load in Introductory CS: Adaptation of an 
Instrument. 
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Research Questions

Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?

Distractors…
Increased time on task
Decreased puzzle success
Increased extraneous cognitive load
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Research Questions

Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?
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No Difference in Transfer Task Performance

p = .16
Do Together { Repeat } Repeat { Do Together } Repeat { Repeat }
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Research Questions

Do participants use the distractors?

How do distractors affect task completion time, task success, and cognitive load?

Do distractor participants show more evidence of learning?

When looking for evidence of learning, we found no 
difference between distractor and control participants.
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Instructional Efficiency

Paas, F.G.W.C. and Merriënboer, J.J.G.V. 1993. The Efficiency of Instructional Conditions: An Approach to Combine Mental Effort and Performance Measures.



39

Summary

We found no evidence that 
distractors promote learning.

Further, distractors increased 
learners' cognitive load, 
decreased their success at 
completing code puzzles by 
26%, and also increased their 
time on task by 14%.
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Questions

Kyle J. Harms
kyle.harms@wustl.edu

http://research.engineering.wustl.edu/~harmsk/

mailto:kyle.harms@wustl.edu
http://research.engineering.wustl.edu/~harmsk/
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