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• Investigate the use of a circuit building application (iCircuit) for 
teaching basic DC resistor circuits

• The Course:
• Second semester of introductory, calculus based physics class (Physics 2140)
• Taught Fall 2017• Taught Fall 2017

• The Students: 
• Average age of 19
• STEM majors
• 76% male



• Two sections of Physics 2140. 
• Both used a semi-flipped format for lectures
• Similar weekly schedule

• Three days of lecture with pre-lecture readings/videos and Peer 
Instruction questions/discussion Instruction questions/discussion 

• Two days of recitation where students work in groups to complete 
conceptual tutorials and practice problems

• Similar exams



• Section 010 
• MWF lecture
• Practice problems and quizzes/exams during Tuesday recitation 
• Written tutorials during Thursday recitation
• Standard end-of-chapter type homework problems

• Section 091 
• MWF lecture• MWF lecture
• Practice problems and quizzes/exams during Tuesday recitation
• Written tutorials modified for use with the iCircuits app during Thursday 

recitation. 
• Homework a mix of end-of-chapter type problems and problems requiring 

the circuit simulation apps
• Both sections were given a sub-set of 30 resistor circuit questions 

from the Electric Circuits Concept Evaluation in a pre/post test format



Tutorials and other class activities 
• Examples from Section 010’s written tutorials 



Tutorials and other class activities 
• Examples from Section 091’s written tutorials for use with the circuit 

simulator apps 



Tutorials and other class activities 
• Example from Section 091’s homework questions for use with the 

circuit simulator apps 



Findings
• The two sections had no significant difference in their pre-test 

averages
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Findings
• Differences in post-test scores and normalized gains were significant
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Preliminary findings suggest that use of circuit simulation applications 
contributes to greater student understanding of DC resistor circuits 
compared to written tutorials and standard homework.



The Electric Circuits Concept Evaluation (ECCE), R. Thornton, D. R. Sokoloff - Unpublished test

Tutorials in Introductory Physics, L. C. McDermott and P. S. Shaffer, (Pearson, Boston, 2010).
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