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STUDENTS GET SMARTER

TL; DR

• Students start class with misconceptions that can persist through 
normal instruction; 

• Educational materials for “rate vs. amount” and “radiation” 
misconceptions in heat transfer; 

• Five variations, all of which perform significantly better than “no 
activities classes;” 

• Available for free, now, through the AIChE Concept Warehouse!





Rate vs. 
Amount,  
Pre-

Rate vs. 
Amount, 
Post-

Effect Size 
(Cohen’s d) Radiation, 

Pre-
Radiation, 
Post-

Effect Size 
(Cohen’s d)

No intervention 36.9%
n=373

42.6%
n=373

Small, 
d=0.19

44.4%
n=373

49.5%
n=373

Small, 
d=0.16

Experiments, 
Student

35.0%
n=59

74.1%
n=56

Very 
large, 
d=1.53

41.9%
n=59

76.0%
n=56

Very 
large, 
d=1.62

Experiments, 
Faculty

27.5%
n=133

57.5%
n-124

Large, 
d=1.00

37.1%
n=79

55.3%
n=73

Large, 
d= 0.80

Simulation, 
Student

41.3%
n=67

56.9%
n=60

Large, 
d=0.92

42.6%
n=88

50.8%
n=81

Medium, 
d=0.40

Simulation, 
Faculty

38.0%
n=88

54.0%
n=81

Medium, 
d=0.57

43.6%
n=121

63.5%
n=111

Large, 
d=0.80

Thought 
experiment

39.3%
n=133

50.3%
n=124

Medium, 
d=0.32

40.4%
n=178

61.8%
n=191

Large, 
d=0.77



NORMALIZED GAIN, BY TYPE AND CONCEPT AREA
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https://jimi.cbee.oregonstate.edu/concept_warehouse/  
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THESE WORK REALLY WELL! YOU SHOULD TRY ONE!

CONCLUSION

• Students significantly Improve 
in all cases….. 

• They improve more if activities 
are included. 

• Choose an activity based on 
your available time, space, and 
target outcome! 

• Thanks to our partners! 
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