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What’s wrong with “Computational Thinking?”
- Driving force for the implementation of computation in schools
- Different contexts require different definitions of CT

- Grade-level (primary school, secondary school, university)
- Domain (Computer science, chemistry, physics, biology)

- Inconsistent use
- Vague / open-ended
- Rise of “Unplugged CT”
- Disconnection from Computational Thinking and Computers



An everyday skill, as important as mathematics, reading and writing.

Three Pillars

- Material - set of rules and syntax that are 
- stable, reproducible, manipulable, and transportable

- Cognitive - translating mental processes into the material domain
- Material intelligence does not reside in the mind or the materials alone. Coupling of 

internal and external activity

- Social - obtaining and communicating knowledge regarding computation
- Example: leaving comments on a code

DiSessa Proposes Computational Literacy

DiSessa, A. A. (2001). Changing minds: Computers, learning, and literacy. Mit Press.



Social:
Building on 
previous work. 

Conceptualizing Computational Literacy

Material:
-Stable
-Reproducible
-Manipulable
-Transportable

Cognitive:
Translating 
mental 
processes into 
the material 
domain

Computational Literacy

Let’s discuss: How do you interpret DiSessa’s 
framework in a computational setting?



Our interpretation of Computational Literacy
Three Pillars

- Material - techniques, syntax, programming
- Example: writing a program that runs

- Cognitive - applying programming principles to scenarios in the physical 
world

- Example: Understanding how a physics/science problem will translate into code
- Social - communicating around programming: comments, explanations, 

etc
- Example: leaving comments on or presenting a code

Let’s discuss: What are some strengths and limitations of our interpretation of 
computational literacy?



Let’s discuss: What computational knowledge do physics 
students need to know when they do computational tasks?Image from: Odden, T. O. B., Lockwood, E., 

& Caballero, M. D. (2019). 



Cognitive

Material

Social

Let’s discuss: 

1. What kinds of exercises 
would lie in the 
overlaps?

 

2. (How) does the growth 
of one pillar impact the 
growth of another? 



Let’s discuss!
- What implications does computational literacy have for different fields?

- What might be necessary for a chemist? A computer scientist? A physicist?

- What are some activities you could give your students to encourage the 
growth of the material pillar? Social pillar? Cognitive pillar?

- Where among the three pillars does Computational Thinking reside?



Computational Thinking Framework Reference

https://www.udir.no/kvalitet-og-kompetanse/profesjonsfaglig-digital-kompetanse/algoritmisk-tenkning/


Thank you for your 
participation today!




