
Computational Thinking Across 
the Curriculum



Territory recognition

I would like to acknowledge that we are gathered today on the 
traditional, unceded territory of the Coast Salish people, the 
Musqueam, Squamish and Tsleil-Waututh. 



Science World’s Mission

Through science and nature, we ignite wonder and empower dreams. 

Science World BC is a charitable organization that aims to engage 
British Columbians in science and to inspire future science and 
technology leadership throughout our province.



We’re here to explore:

• What is Computational Thinking and where am I already 
using it?

• What (coding) tools could I use to incorporate more CT?

What Grade level do you mostly teach?

High school Middle years Elementary



Computational Thinking

• Involves logical reasoning

• Develop algorithms

• Break down problems into discrete steps

• Find patterns and generalize

• Use abstractions

• Involves evaluation

http://codebc.ca/course/computational-thinking/

A critical thinking process

http://codebc.ca/course/computational-thinking/


Decomposition

“Computational Thinking Illustrated”
http://ctillustrated.com/

Breaking down complex data, problems, or processes into smaller tasks or steps.

A difficult 
computational 
problem can 
sometimes be 
solved by thinking 
of the overall task 
as being made up 
of many smaller, 
simpler tasks. 

Decomposition involves identifying those smaller tasks 
and how they fit together. 

http://ctillustrated.com/


Abstraction

“Computational Thinking Illustrated”
http://ctillustrated.com/

Simplifying things so we can manage complexity.

When we 
deliberately 
separate our system 
into parts that can 
be individually 
understood, tested, 
reused, and 
substituted, then 
we are creating new 
abstractions.

Carefully selecting the qualities we care about and 
ignoring the rest of the details is the key to abstraction. 

http://ctillustrated.com/


Patterns and Generalization

“Computational Thinking Illustrated”
http://ctillustrated.com/

Identifying patterns, trends, and regularities in data to make predictions, create 
rules, and solve more general problems.

Forming an idea of what you 
expect is one way to find 
patterns. When we recognize 
a pattern, we can use our 
other computational thinking 
skills to help us understand its 
importance.

When generalizing patterns, 
we look for what’s the same 
about a group of patterns and 
try to describe it them a way 
that’s both clear and efficient.

http://ctillustrated.com/


Algorithmic thinking

“Computational Thinking Illustrated”
http://ctillustrated.com/

A way of getting to a solution through the clear definition of the steps needed.

In order to design an algorithm, 
you need to understand your 
goal. You also need to 
understand the constraints of 
the system. 

Designing an algorithm that 
accomplishes specific goal 
within the constraints of the 
system is like creating an 
elegant dance that everyone 
else wants to learn.

Like an algorithm, a dance is a set of steps that 
can be followed by others to get the same result. 

http://ctillustrated.com/


Where is this in the Curriculum?

Explicitly or implicitly in ADST

In Core and Curricular Competencies – eg Grade 6 Science
Planning and conducting

Observe, measure, and record data, using appropriate tools, including 
digital technologies

Processing and analyzing data and information
Construct and use a variety of methods, including tables, graphs, and 
digital technologies, as appropriate, to represent patterns or 
relationships in data
Identify patterns and connections in data

Evaluating
Evaluate whether their investigations were fair tests

Communicating
Communicate ideas, explanations, and processes in a variety of ways



Created by Guido Kovalskys @GuidoNearpod

http://twitter.com/guidonearpod


Applied Design

Understanding 
context

Testing

Ideating

Defining

Prototyping

Making

Sharing



Applied Design, Skills and Technology

Understanding 
context

Testing

Ideating

Defining

Prototyping

Making

Sharing

Applied Skills

Applied technologies



Computational Thinking

Components Definition Examples

Logical reasoning Using background knowledge and internal 
models to make and verify predictions and draw 
conclusions.

Algorithmic thinking A way of getting to a solution through the clear 
definition of the steps needed.

Problem decomposition Breaking down complex data, problems, or 
processes into smaller tasks or steps.

Abstraction Simplifying things so we can manage complexity.

Patterns and 
generalization

Identifying patterns, trends, and regularities in 
data to make predictions, create rules, and solve 
more general problems

Evaluation Making judgments in an objective and 
systematic way where possible.

http://codebc.ca/course/computational-thinking/

A critical thinking process

http://codebc.ca/course/computational-thinking/


Computational Thinking

Components Definition Examples

Logical reasoning Using background knowledge and internal 
models to make and verify predictions and draw 
conclusions.

Making predictions in an experiment; 
debugging code; cause & effect

Algorithmic thinking A way of getting to a solution through the clear 
definition of the steps needed.

Making up the rules for a game; 
learning multiplication; self-working 
magic trick

Problem decomposition Breaking down complex data, problems, or 
processes into smaller tasks or steps.

Putting on a play; directions to a 
location

Abstraction Simplifying things so we can manage complexity. School timetable; London 
Underground map; musical notation; 
recipes for a type of food (i.e. 
milkshakes)

Patterns and 
generalization

Identifying patterns, trends, and regularities in 
data to make predictions, create rules, and solve 
more general problems

Nursery rhymes; generating a rubric

Evaluation Making judgments in an objective and 
systematic way where possible.

Self and peer assessment; editing

http://codebc.ca/course/computational-thinking/

A critical thinking process

http://codebc.ca/course/computational-thinking/


A toolbox, from Biltema)
13 May 2006  Author Per Erik Strandberg sv:User:PER9000
Permission (Reusing this file)cclasa2.5

https://commons.wikimedia.org/w/index.php?title=Toolbox&action=edit&redlink=1
https://commons.wikimedia.org/w/index.php?title=Biltema&action=edit&redlink=1
https://sv.wikipedia.org/wiki/User:PER9000
https://commons.wikimedia.org/wiki/Commons:Reusing_content_outside_Wikimedia


App or Website Programming
language

Other information

Code.org Variety Tutorials and courses so students can build on 
prior knowledge. 

ScratchJR (only on 
a tablet)

Block 
programming

Cards to guide your exploration.
scratchjr.org – resources and tutorials

Scratch 
scratch.mit.edu

Block 
programming

Cards to guide your exploration.
The website had great resources and tutorials

Twine Twinery.org HTML Document to get your started (up front).
Tutorials on their site (Check out the Wiki!)

Open Processing
https://www.openp
rocessing.org

Processing prodworkshops@scienceworld.ca
Mot de passe: ScienceWorld2018

Tutorials - https://processing.org/ - Getting 
started

Earsketch –
http://earsketch.gat
ech.edu/landing/#/ 

Javascript or
Python

Tutorials and explanations are built into the 
website. 



Quickwrite

• How will you present
computational thinking to your
students? With what tools?

• How will you integrate
computational thinking into your
teaching? With what subjects will
you start?



Coding Math

Here is your task:

With a partner, and using Scratch, write a code to draw 
a square, a triangle, a rectangle and a circle. The 
geometric shapes must stay on the screen, but can be 
drawn one after another or by 4 sprites simultaneously.  

Need an extra challenge? Find the perimeter and area 
of your square and your rectangle, and have your sprite 
give the answer in a speech bubble. 

Take a screen shot of your code, add it to a word 
processing document, then explain your challenges, 
your successes, and one thing you would do differently 
next time.  Using the Applied Design process, explain 
what steps you went through while completing your 
challenge. 



Digital storytelling

Here is your task:

Using Twine, you will be writing a story using the 
"choose your own adventure" model. This story will
then be shared with our buddy class.

While you are planning your story, think about what
topics may be interesting to your audience.

Test your story on another student – what do you need
to change to make your story more engaging, easier to 
understand, etc.

When you are done, write a blog about your process of 
coding your story with Twine. What were your
challenges and successes? Use the applied design cycle 
to explain your process. 



Science World resources

FREE Tech-Up coding workshops for grades 2-9, live online to 
your classroom.  Book at scienceworld.ca/fieldtrips

Check out Science World’s educator resources page

Scientist and Innovators in the Schools brings scientists 
(virtually) to your classroom for FREE!

We offer a  variety of Professional Development workshops. 
Invite us to come present at your school or at your district pro 
D day! Check out the workshops.

We have lots on our web site!

scienceworld.ca/fieldtrips
https://www.scienceworld.ca/resources
https://www.scienceworld.ca/sis
https://www.scienceworld.ca/pro-d


Evaluations

We need information for our funders and to improve the program!

Please complete the program evaluation: 

https://scienceworld.survey.fm/tech-up-online-pro-d-
workshop-evaluation?School=Catalyst2020

We rely on this information to secure future funding!

https://scienceworld.survey.fm/tech-up-online-pro-d-workshop-evaluation?School=Catalyst2020




Pair programming

“Pair Programming”
https://youtu.be/vgkahOzFH2Q

https://youtu.be/vgkahOzFH2Q

