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Framing: A lens to understand and 
address student difficulties with 
Visual Python in University Physics

The Problem 
Students struggle to integrate 

physics & coding

Evolving Hypothesis 
cognitive overload  students (not) shifting frames

Framing[1]: How students mentally categorize what 
they are doing
Background[2]: Success greatest when students 
synergistically switch between “doing physics” and 
“doing code”

Interventions 
Lab: Initial intervention designed to address 
hypothesized cognitive overload
• Weekly multiple-choice pre-lab questions & 

worksheet guides in 3 experimental sections
• Survey given out ~ 1 month into lab (results in 

Figures 1 & 2) 

Lecture: Further interventions piloted in 1 section 
of lecture to address disparity in coding experience
• Survey ~ 1 month into instruction & student 

work collected
• Observation of students working through class 

exercises (think-aloud procedure)

Discussion & Conclusion
• Analysis of initial student work led to revised 

theoretical framework of framing
• Frameshifting hypothesis tested through student 

observations [Figure 3] 
• Found that most successful assignment 

encouraged integration of coding & physics 
frames while least successful assignment did not 
[Figure 4] 
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Assignments that help 
students integrate and 
frameshift between 
physics & coding are 
more beneficial for 
student success with 
Visual Python activities.
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Figure 2: Aspects of VPython students reported learning most 
from

Figure 1: Student responses to “I feel confident in my ability 
to complete the VPython assignments”

Figure 3: Percentage of questions coded as “physics,” “coding,” 
or “mixed” for most and least successful assignments
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Figure 4: Screenshots from most (left) and least (right) 
successful assignments 

“In lecture (VPython) is beneficial, in lab
it’s a chore that is never explained
coherently.”

“I don't need this in my future, and am not
a ‘software’ engineer.”

"The end result tends to be fairly simplistic
(in lab) and doesn't end up really telling me
much about the physics involved.”


