
How computation can facilitate sensemaking about physics
Odd Petter Sand1, Tor Ole B. Odden1, Christine Lindstrøm1, Marcos D. Caballero1,2

1Centre for Computing in Science Education (CCSE), University of Oslo, Norway
2Department of Physics and Astronomy & CREATE for STEM Institute, Michigan State University

A. Awareness of gap in       
one’s knowledge
• Computation can help a student 

realise there is something that is 
not understood or contradictory.

• Unexpected output from a program can be an 
entry point into the sensemaking process [1], 
which is believed to be important for critical 
thinking [2].

• This may occur spontaneously, without the 
student being instructed to do so by teachers, 
as seen above.

More in paper:

B. Proposing ideas that resolve 
this gap
• Computation also provides students 

with a space in which they can try out 
new ideas or modify old ones.

• By adding to, changing or redesigning computer 
programs, student can implement their ideas as part 
of the sensemaking process.

• These ideas can also draw on computational 
resources directly, as well as resources from 
mathematics or physics. 

• We found that in a computational context, including 
computation in the argument was key to successfully 
resolving one such contradiction (see example in top 
half of poster).

C. Evaluating these ideas for validity 
and consistency
• Computation can help when checking that 

the proposed idea is consistent in itself and 
with what you know about how the world 
works.

• Students can test their computer programs and compare 
different approaches’ effects on the outputs of these 
programs and their interpretations.

• Running or thinking about running complex simulations 
can give a student better insight into how to interpret a 
simpler model, as demonstrated here.

“Right now, I’m thinking – I 
just have to say it, because 
right now I am a little 
unsure about... because 
there are now so many 
decimals and... because one 
atom can’t... you can’t take 
10 percent of one atom.”

“So, already after the third month here, then I 
would have taken, like, here it reads point 1 –
then I might have put in a for loop with 
choice? I think it is [random.choice()] you use.
Whether or not, like, that one... like, whether 
the decimal, whether that is a whole atom 
that goes away or not. So, in a way it becomes 
a sort of choice... thing.”

“When you run it as a model for the first time, then 
maybe... yes. Then maybe all... eh, the radioactive 
atoms are spent after, like, 56 months... and then 
the next time they are spent after 60 months. […]
So, I’d rather make that kind of model, because... eh, 
you kind of can’t make this completely accurate... But 
at the same time, when I think about it, it is... the 
probability of when that is going to happen is a 
little present in these numbers, too.”

Sensemaking is an iterative process, where several ideas can be tried out in succession



☺

Figure 1. Student code from the 
quoted interview, written in 
JupyterHub using Python 3.

Context of study
We performed semi-structured interviews with first-year bio-science students. They worked alone, but were encouraged to think aloud.
Computational problem to solve: Start with 1,000 radioactive nuclei. 10% of the remaining nuclei decay every month. How many remain after 60 months?
Designed to have students thinking about whether it makes sense to have a fraction of a nucleus, and how to interpret the numbers.
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