Current Measurement Activity
Simplest Circuit
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In the figure above, one 10 Ω resistor is hooked to a 9.0 V battery in a complete circuit.  The ammeter is shown below the circuit.
Select the BEST answer for the following (Note it is best to ask students these questions & 1st have them report their answers as individuals – either via a student response system or raising hands – followed by pairing up to discuss the appropriate answer & then respond again via clickers or raising hands).  NOTE: The voltage of the battery was reduced to 0 V in the pictures below in order to eliminate giving students a “hint” at the correct answer via the meter reading.

Where should the ends of the ammeter be placed in order to correctly measure the current for the resistor?  
	A) Wires connected to either side of the meter must be placed on either side of the battery.
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	B) Wires connected to either side of the meter must be placed on either side of the wires
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	C) Wires connected to either side of the meter must be placed on either side of the resistor
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	D) Disconnect a wire from the resistor and place the meter so that one end is connected to a wire and the other to the resistor, completing the circuit with the meter.
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Answer and discussion (note that students or instructor should demonstrate these options via the PhET circuit simulator):

D is correct. This is a good time to introduce the idea of “in series, same current” that will be needed for multiple resistor types of circuits.  If this has been introduced but many students had difficulty selecting the appropriate answer, even after pair-share, then the idea of flow of current needs to be reinforced.
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Other Answers:

A There could be confusion about measuring the flow of current from the battery if this is selected.  Focusing on the flow of electrons in the circuit is often helpful here.
B Students who select this option are confused about current flow but may have also remembered that measuring voltage is different than current.  Again, a review of current flow is helpful here.  It is recommended that the “Hide electrons” option is not selected for the demonstration because seeing the flow of electrons assists students in understanding why the meter must be connected as described in D.
C This is sometimes given as an answer by students who have confused how to measure current with voltage.   This seems to be the most common problem in the laboratory setting for students.  Demonstrating this placement of the ammeter with a simulator is very helpful in preventing damaged equipment in the laboratory.  In addition, this can easily lead to a discussion about the internal resistance level (low versus high) of an ammeter in order to minimize the affects of the equipment on the measurement when placing the meter in the circuit.
Follow up activity – Depending on the time allowed for these activities, an instructor may wish to expand the simple one battery & one resistor circuit & repeat the questions above (e.g. two resistors in series followed by two resistors in parallel).  
Notes on Demonstration:

In PhET, adding an ammeter is done by checking the box on the right under “Tools”. Only one meter can be used.  Although students may want to select the non-contact ammeter, this option is not useful for teaching the measurement of current.
The resistance can be changed by right-clicking on the resistor, selecting “Change Resistance” and varying the resistance using the sliding bar. Changes will be shown immediately in the meter. 

Right clicking on a connection will allow the user to “split” the junction.

Circuits can be constructed before the class and loaded into the simulation.

