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Overview 

•  Mo9va9on and Introduc9on 
•  Talk‐aloud Procedure 
•  Analysis and Discussion 
•  Summary and Future Direc9on 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Mo9va9on and Introduc9on 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Newtonian Concepts 

•  Force Concept Inventory (FCI) 
– Tradi9onal (Trad) vs. MaDer & Interac9ons (M&I) 

– M&I performance quite a bit worse 
– Gain scores calculated (post‐pre) 
–  Items yielded up to a 25% difference in gain scores 

– Ten items for further inves9ga9on 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Students’ Perspec9ve 

•  Ques9on: “What are they thinking?” 
– Want to understand thought process, reasoning 

– Approach to problem solving 

•  Use systema9c methodology 
– Quan9fy this informa9on 
– Analyze data 

•  Greater insight 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Talk‐aloud Procedure 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Talk‐aloud Protocol 

•  Before experiment 
– Recruited and trained par9cipants 

•  During experiment 
– Solved 10 FCI ques9ons 
– Video/audio recorded 

•  Aher experiment 
– Transcribed 
– Developed coding system 
– Analyzed data 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Results and Discussion 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Item #8 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Metal balls (m1>m2) dropped, 
Time to reach ground… 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Metal balls (m1>m2) 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reach ground… 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Post hoc Analysis 

Metal balls (m1>m2) dropped, 
Time to reach ground… 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Post hoc Analysis 

Metal 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Time 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Discussion 

•  Tradi9onal students 
– Using correct approaches a bit more ohen 
– Get answers correct even with “wrong” approach 

•  M&I students 
– Even when using correct approach, s9ll having 
trouble iden9fying answer 

•  Both 
– Many students seem to “know” the answer, but 
not exactly why 

Metal balls (m1>m2) dropped, 
Time to reach ground… 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Item #4 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Response Fingerprint 

Moving puck kicked, 
what is the new path? 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Moving puck kicked, 
what is the new path? 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Discussion 

•  Both 
– Greater spread across types of approaches 
–  Elimina9on used ohen, poor performance 

•  Residual mo9on 
– Many try to describe, unsure of why 
–  Zero correct responses 

•  M&I 
–  Vector summa9on used more ohen, works well 

•  Tradi9onal 
–  Focusing heavily on elimina9on 

Moving puck kicked, 
what is the new path? 

June 12, 2009  27 



Summary and Future Direc9on 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Conclusion 

•  Current analysis 
– Tradi9onal students seem have more success with 
more approaches 

– M&I students seem to be trying to apply 
approaches incorrectly 

•  Further coding of data 
– Review other ques9ons in detail 
– Analyze for trends in mul9‐part ques9ons 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Thank you 

•  Richard Catrambone 
–  rc7@prism.gatech.edu  

•  Mike Schatz 
–  mike.schatz@physics.gatech.edu 

•  Jack Marr 
–  marcus.marr@psych.gatech.edu 

•  MaD Kohlmyer 
–  mkohlmyer3@mail.gatech.edu 

•  Danny Caballero 
–  danny.caballero@physics.gatech.edu 

•  Keith Bujak 
–  bujak@gatech.edu 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