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Computational Thinking as Constructionism

Seymour Papert - Constructivism with a physical artifact is 
constructionism

"The goal is to use computational thinking to forge ideas 
that are at least as "explicative" as the Euclid- like 
constructions (and hopefully more so) but more accessible 
and more powerful (Papert, 1996)."

Jeanette Wing on CT (2006) - "It represents a universally applicable 
attitude, and skill set everyone, not just computer scientists, would 
be eager to learn and use."Turtle LOGO from New Mindstorms VHS MIT 1986

Turtle Blocks Coffeescript (https://pencilcode.net/edit/first) 

For me, computational thinking is rooted in social 
constructivist theory and constructionism.

https://www.youtube.com/watch?v=ZG9cYhekB8A
https://pencilcode.net/edit/first


Computational Thinking (CT) In Science Classes
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Components of CT from Weintrop, et al., (2016).
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“Introducing computation ... into 
high school or college 
non-major physics courses ... 
should not be done solely to 
provide an early start to the kind 
of skills students would need 
as a professional physicist or 
as a software engineer.”
(Orban & Teeling-Smith, 2018, p. 
248)

Computing is for everyone.



The Euler-Cromer Modeling Paradigm

With Euler-Cromer modeling, iteration and variable accumulation allows for stepwise state changes. Usually 
the time variable is iterated and there is a simple visualization component. This is a variation of numerical 
integration. Here we are using p5js so the draw function handles iteration automatically.

How much CS content knowledge is required?

https://docs.google.com/file/d/13VVi0eANUGlScvPsVdnCNwe2W6drFyqa/preview
https://docs.google.com/file/d/13VVi0eANUGlScvPsVdnCNwe2W6drFyqa/preview


Leveraging CS Pedagogy in Science Coding

According to Morrison, et al., (2014) cognitive load theory suggests that learning is 
impaired when the processing requirement exceeds the capacity of working memory.

Morrison & Margulieux (2015) show that subgoal labeling and worked examples can 
scaffold learning for new coders struggling with cognitive load.



CT as Modeling in Physics - Simulation with Euler-Cromer

A lot of CS pedagogy needed. 
Same cognitive load as a CS 
course. Science knowledge 
should be secure also. Meant 
for college physics/astronomy 
majors.

Much less cognitive load and 
minimal CS pedagogy needed. 
Students can create science 
knowledge and some CS 
knowledge. Meant for intro 
science courses 8-16.

Data analysis and visualization 
are emphasized. Science 
knowledge can be created 
with nearly no CS pedagogy 
needed. Works for K-16.

Illustrations of different approaches to computationally enriched physics content (Orban & Teeling-Smith, 2018)



STEMcoding - Modeling physics in simple video games

STEMcoding - web-based physics curriculum and 
LMS covering intro physics using p5js, designed 
for teaching coding & simple event handling.

Apollo Lander

Bird Launcher

Planetoids

http://youtube.com/STEMcoding
https://stemcoding.herokuapp.com/
https://p5js.org/
https://jimmynewland.com/stemcoding/bellicose_birds/index.html


STEMcoding Airdrag Example

Students 
create air 
drag models 
which create 
datasets to 
be analyzed.

http://youtube.com/STEMcoding
http://www.youtube.com/watch?v=DQxyXcdAlws
http://www.youtube.com/watch?v=DQxyXcdAlws
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