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As students enter the classroom: 

 The top 25% of students, determined by homework, exam grades, class 

participation, and your judgment, each pick an E card, which has a battery 

with a voltage value that has many factors (e.g. 360V). 

 The other 75% of students pick R1, R2, or R3 cards so that the same number 

of E, R1, R2, and R3 cards has been handed out. Try to give students who 

tend to work together the same type of card. Each of these cards has a 

resistor value ranging from 2 to 10Ω. 

 If the number of students in the room is not a multiple of four, give all 

remaining students who do not have cards an R4 card, which has a value 

ranging from 11 to 15Ω. 

At the start of the class/game session: 

 Students are told to form groups that contain one E, one R1, one R2, and one 

R3. Students with R4 can join any group that does not already have an R4. 

 A series circuit is drawn on the board as shown here: 

  



 Students are told that for the circuit shown, they are to find the voltage, 

current, and power (time permitting) of their components. If the group has 

an R4, they are told to put it in series with the other resistors. 

 In class, students will have already learned how to solve series circuits and 

should know the following: 

o Total resistance (RT) can be found by adding all of the resistors. 

o Total current (IT) can be found using a form of Ohm’s Law  

(IT = E/ RT) 

o Current is the same in each element of a series circuit, so I1 = I2 = I3 = 

IT. 

o The voltage of each element can be found using Ohm’s Law (V = IR). 

o The power delivered by the voltage source can be found using P = VI 

and is negative due to the passive sign convention, while the power 

absorbed/dissipated by the resistors can be found using P = VI or 

Joule’s Law (P = I
2
R or P = V

2
/R) and is positive. 

When a group thinks they have all of the correct answers: 

 They enter their answers into the program shown here, being sure to use the 

correct units: 

 

 If they are correct they wait until the other groups have finished and can help 

them to do so. 



 If they are incorrect they work on their circuit again to see what is wrong. 

 

Once all groups have finished: 

 Each students with an R4 card or no card (because they came to class late) 

are reassigned to give as few R4 cards as possible. Another student might be 

promoted to E at this time to balance everyone out. 

 Students are told to find new groups with no students working together who 

worked together in the first circuit. (Exceptions can be made.) 

 A parallel circuit is presented: 

 

 The quickest way to solve this circuit (though not the method all groups use) 

is as follows: 

o The voltage across each element in a parallel circuit is the same. 

o The current through each resistor can be found using I = V/R. 

o The current through the voltage source can be found by added up the 

current through all of the resistors (KCL: Kirchhoff’s Current Law). 

 Any student with R4 is instructed to be in parallel with everything else in his 

or her circuit. 

 I often find that in a 75-minute class there is not enough time to do power 

for any circuits after the first one, but your experience may vary. 

 The game proceeds as it did for the series circuits. 

 



For the final circuit, students move on to the series-parallel circuit: 

 

 Any student with R4 is instructed to be in series with R1. 

At the end: 

 Students return their cards and, for my class, receive five points for each 

successfully completed circuit. The program uses a textfile to record the 

names of students who entered their values and units correctly. 

 


