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Circuit Construction Kit (CCK)

• Part of Physics 
Education Technology 
project

• Build, manipulate, & 
test DC circuits

• Interactive feedback
• Current is explicitly 

modeled
• FREE! 
• http://phet.colorado.edu



Research Questions

What happens when a simulation is used in 
lieu of real laboratory equipment?

How do simulations affect students’
conceptual development?
What is gained and lost when students use a 
simulation?



Different Classroom Environments

3 different college intro physics environments:
• Laboratory (algebra-based)
• Recitation (calculus-based)
• Interactive Lecture (calculus-based)



Traditional Laboratory

• Algebra-based, second semester 
• DC circuits lab 

– CCK:  4 sections (N=99)
– Real equipment (TRAD):  6 sections (N=132)

• Assessment
– Challenge building real circuits and writing 

results



Evaluation of Write-up
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Challenge Timing

• Avg. CCK = 14.0 min
• Avg. TRAD = 17.7 min
• p < 0.01 (two-tailed t-test)
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Recitation

• Calculus-based, second semester 
• Tutorials in Introductory Physics (2 

sessions on DC circuits)
– CCK:  9 sections (N~160)
– Real equipment:  9 sections (N~160)



DC Circuit Q’s on Midterm
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BEMA Data—End of Term

AVGQ34Q33Q32Q17Q12Q11Q10Q9Q8
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

DC Circuit Question

Fr
ac

tio
n 

C
or

re
ct

CCK
Real

p = 0.9



Lecture

Can simulations help in lecture?
• Two separate, similar lectures (calc E&M)
• Compare: sim+talk vs. chalk/demo+talk



Silent/Discussion Method

Silent CT

Explanation 
with Sim

Explanation 
with Chalk/demo

Discussion CT



Role of Sim with Peer Instruction
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Conclusions

• Simulations can be successful:
– In laboratory, recitation, and lecture
– Depends on context (i.e., students, 

environment, sims, etc.)
• Simulations can promote the same or 

greater conceptual mastery 
• Further studies in progress

– Critical features of sims?
– Critical features of the uses of sims?
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