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Shown below is a graph of an 
electric potential V. 

 

 

 

 

 

 

 

 

 

 

 

Make sense of what the graph 
tells you in as many different 
ways as you can. 

Instructional Context 

• Junior-level electrostatics for physics majors (7 class hours per week for 5 weeks). 

• Class meetings relied on a diverse array of strategies for interactive engagement11. 

• Emphasis on building geometric understanding of scalar and vector fields12. 

• Explicit focus on sensemaking: half the HW points were for sensemaking. 

• Intermediate mechanics corequisite explicitly taught physics sensemaking13-14. 

• Students used diverse language to 
describe the given graph, including 
contours, equipotentials, and 
topographical map. 

• There were some excellent 
examples of connections to other 
types of graphical representations. 

 

• Students most often made 
connections between the graph 
and the physical presence, location, 
and type of charge. 

• More students gave justifications 
for claims about the shape and the 
sign of charges on the post-test. 

 

• Students attended to where V is 
high and low. 

• Many students related the density 
of the equipotential lines to 
changes in V or to the slope of V, 
but rarely to derivatives of V. 

 

• Though the course focused on how 
to relate E and V, few students did 
so in a detailed way. 

• More explicit instruction may be 
necessary for students to see 
graphical connections between 
E and V as physics sensemaking. 

Research Question 

What connections do students make between a given equipotential 
graph and other aspects of physics knowledge? 
 

This question is heavily influenced by our definition for physics 
sensemaking: the seeking of meaning or coherence between 
different representations of knowledge or information3-8. 
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What kind of  
graph is this? 

Most students described the kind of 
graph or how the graph displays 
information. 
 
 
 
 
 
 
 
 
 
 
Some students described or drew 
alternative graphs. 
 
 
 
 
 
A few students observed that the given 
graph is a projection of a 3D function. 
 
 
 
The numbered labels on the graph were 
unclear to some students. 

What charges are  
making this V? 

Almost all students talked about the 
location, sign, shape, or magnitude of the 
physical charges that might give rise to 
the given potential. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Many students justified a claim about the 
charge (very common on the exam, but 
less common on the in-class assignment). 

How does V  
behave? 

Many students discussed features 
related to the value of the potential, 
often at particular points in space. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Some students discussed the spacing 
between contours, either as the change 
in or slope of the potential or, less 
appropriately, as the value of the 
potential15-17. 

What about  
the E-field? 

Few students mentioned derivatives or 
the electric field on the in-class 
assignment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Even though students mentioned E more 
often on the exam, they often gave little 
detail—many simply wrote E = –V and 
nothing else. 

Motivation 

A crucial aspect of physics is moving 
fluidly between representations.  In 
electrostatics, students are taught 
about representations such as field 
lines, equipotential curves, charge 
distributions, graphs, equations, and 
vector field maps1-2.  Students may 
learn how to translate between 
representations, but they often do not 
know when to translate, or to what. 

Students made sense of equipotential graphs using a wide variety of ideas. 


