
I would say that understanding what you’re doing is 
more important than doing it all. . . Understanding how 
something works, understanding why it works is going 
to benefit you a lot more later in the class and in your 
future, than just finishing it all, getting the graphs and 

leaving. Because I used to do it all, like, finish the 
graphs and then leave.
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Background
Computational physics is a key part of the 

landscape of twenty-first century physics [1, 
2].

There is still room for the development and 
application of theory in the context of 
computational physics education [3].

There is a gap to be filled in upper-division 
research in-particular [4].

Adopting the PCL framework [5] provided 
us a way to systematize our analysis at a 
useful depth.

RQs: 
What insights about student learning in upper 
division computational physics courses can we gain 
from looking at student experiences through the lens 
of Physics Computational Literacy (PCL)?

And what insights does that give us about applying 
PCL as an analytical framework? 

Conclusions & Discussion
We Found:
- PCL allows us to identify tensions and trade-offs between the different aspects of computational literacy.
- Students are conscious of the trade-offs they may be making between the development of different aspects of 
computational literacy.
- Social computational literacy development and practices can be bound up in unspoken assumptions.

Future Work: 
- Implement lessons learned from this research and the literature into the new version of our computational physics 
curriculum.
- Use social network analysis to focus on the social component of PCL?
- Pre and post surveys?
- Longitudinal interviews? nearhool@oregonstate.edu✉

Methods
We conducted open ended interviews 

of 5 students in a 1-credit upper 
division computational physics lab 
course at the end of their second term 
in a 3-term sequence.

Interviews allow us to gain insight into 
individual experiences and 
perspectives.
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Social
How people work together 

with computing, and 
communicate what they’re 
doing and understanding

Cognitive
How people understand the 

computing they’re doing, 
and how they use it to 

understand physics

Material
How people practically use 

computing, such as 
through the act of coding.
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I do sometimes feel like if I had...like a little bit 
more time to kind of think about what things are 
going on by myself that would like be good...so 
I’ve decided to do like my final project for the 
class by myself to like, think about the code a 

bit more.

So I would say that this term has been a little 
bit more comfortable because I found someone 

that has about the same amount of coding 
knowledge that I do… I mean, I learned the 
stuff, but I think this term, having someone 

about the same approximate knowledge as to 
you, working on stuff together it really helps.

I think not that it’s like unwritten but we didn’t 
really talk about it [commenting and formatting 

code] too much in 365. But the, like
etiquette of like, code chunks, of putting in 

comments that wasn’t super specified in 365, 
but it got brought up in [3]66.

And I think I tend to like to work on things 
independently first, because I think when

you’re able to think with yourself you think a 
little clearer, it demands a little bit more, that 
you understand that you can’t rely on other 

people to interpret it for you.

Key Takeaway: Students are aware of tensions between developing different aspects of 
computational literacy, social computational literacy is a mediating factor.
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