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MotivationMotivation

Prior Research  Prior Research  Chi (1981)
• Novices categorize problems using surface 

features (i.e. facial similarities)
• Experts categorize problems using deep structure 

(i  i i l  i il iti )(i.e. principle similarities)

Our GoalOur Goal
Investigate if a strategy that focuses explicitly on 

bl  i   t t d t  t  i  problem comparison can get students to recognize 
similarities/differences in deep structure rather than 

surface features
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surface features



Research QuestionsResearch QuestionsResearch QuestionsResearch Questions

• To what extent do students focus on 
facial/principle, similarities and differences 
between problems? 

• How does students’ focus on facial/principle, 
similarities and differences change with a 
treatment based on contrasting cases?
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MethodologyMethodology

•• ParticipantsParticipants:  Al ebra based h sics  (N=10)•• ParticipantsParticipants:  Algebra-based physics  (N=10)

•• TreatmentTreatment: 8 weekly group learning interviewsTreatmentTreatment: 8 weekly group learning interviews
• Focused on compare, contrast and case re-use tasks
• Protocol finalized only in Week 4.

•• Assessment:Assessment:
• 2 Individual Interviews – 50 minutes each• 2 Individual Interviews – 50 minutes each

• 1st : BEFORE finalized Group Learn. Int. protocol
• 2nd : AFTER Four Group Learn. Int. finalized protocol

• Tasks:
• Similarity Rating Task
• Case Reusability Tasks

Focus of TalkFocus of Talk
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• Case Reusability Tasks



Similarity Rating Task: Similarity Rating Task: 
Pairing ProblemsPairing ProblemsPairing ProblemsPairing Problems

4 Categories of Pairing 

FS FD
PS AA BB

• Facial Similarity (FS)
• Facial Difference (FD) PS AA BB

PD CC DD
• Principle Similarity (PS)
• Principle Difference (PD)

AA: Pairs are FS and PSStudents are given 8 
BB: Pairs are FD and PS
CC: Pairs are FS and PD
DD: Pairs are FD and PD

problem pairs in the 
order of

A A B B C C D D
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DD: Pairs are FD and PDA A B B C C D D



Type AType A
FFacial SSimilarity (FSFS) & PPrinciple SSimilarity (PSPS)

FFacial SSimilarity (FSFS) : Both Roller Coasters.
PPrinciple SSimilarity (PSPS) : Conservative system



Type BType B
FFacial DDifference (FDFD) & PPrinciple SSimilarity (PSPS)

FFacial DDifference (FDFD) : Roller Coaster vs. Gun
PPrinciple SSimilarity (PSPS) : Conservative system



Type CType C
FFacial SSimilarity (FSFS) & PPrinciple DDifference (PDPD)

FFacial SSimilarity (FSFS) : Both Roller Coasters
PPrinciple DDifference (PDPD) : 

Conservative vs. Non-Conservative



Type DType D
FFacial DDifference (FSFS) & PPrinciple DDifference (PDPD)

FFacial DDifference (FDFD) : Roller Coaster vs. Gun
PPrinciple DDifference (PDPD) : 

Conservative vs. Non-Conservative



ResultsResults
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ResultsResults
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SummarySummary
• To what extent do students focus on Facial • To what extent do students focus on Facial 

Similarity and Facial Differences?
• Students rate FFacial SSimilarities higherhigher overall for 1st

Interview and 2nd Interview.
• Students rate FFacial DDifferences lowerlower overall for 1st

Interview and 2nd InterviewInterview and 2 Interview.

• To what extent do students focus on Principle 
Similarity and Principle Differences?

• Students seeminglyseemingly unfocusedunfocused on Principle Differences 
or Principle Similarities given problems with Facial or Principle Similarities given problems with Facial 
Differences during 11stst InterviewInterview.

• Students begin to focusbegin to focus on Principle Differences or 
P i i l  Si il iti  i  bl  ith F i l 

12

Principle Similarities given problems with Facial 
Differences during 22ndnd InterviewInterview..



Thank YouThank You


