
Coding is today’s language of creativity. 
~ Maria Klawe, President, Harvey Mudd College 

 
 
In 2017 a talented and innovative team of ten elementary educators came together as a 
Professional Learning Community (PLC) to inquire about how to integrate computational thinking 
through coding across the curriculum. Our purpose was to help students learn by developing the 
skill sets they need to be successful today, and in the future. The process of our learning 
culminated in a curriculum-based resource designed to support teachers and students in K-12 with 
the integration of computational thinking through coding into their classroom programs. 
 
And so our story begins... 

 
WHY LEARN TO CODE? 
 
What initially brought us together was a common interest and curiosity around coding in education. 
Why was it important for students to learn to code? As a result of our different levels of knowledge 
and experience, each member on the team had their own unique perspective. And our willingness 
to share openly led to rich discussions about why learning to code is valuable. Our first 
collaboration was establishing Our Why: 
 
 

● Code is everywhere, and as contributing 
citizens of the world we need to 
understand how computers work  

● Coding is engaging, creative, fun, 
innovative, inclusive, differentiated, 
inquiry-based, and real-life 

● Entry points for anyone, anywhere, at any 
age, and/or skill level 

● Multiple right answers to a solution 
● Looking for mistakes is rewarding 
● Develop logical reasoning and spatial 

awareness 
● Build procedural thinking 
● Reinforce the application of the writing 

process in a new context 
● Coding can be integrated into to all subject 

areas in an interdisciplinary way 
● Computational Thinking = 21st Century 

Competencies 
● Empower students to move from passive consumers of content, to active creators of 

knowledge 
● *Canada will need just shy of 220,000 skilled tech workers by 2020, and our colleges and 

universities are colleges and universities are producing less than 30,000 
(https://www.itworldcanada.com/sponsored/hottest-tech-jobs-coming-into-2018) 

● If we don’t prepare students with the skills they need for today’s job market, who will? 

http://www.edugains.ca/resources21CL/About21stCentury/21CL_21stCenturyCompetencies.pdf
http://www.edugains.ca/resources21CL/About21stCentury/21CL_21stCenturyCompetencies.pdf


Coding provides students with the opportunity to be creative and innovative, and allows them to 
see computers as more than recreational/gaming devices. The experience of coding offers 
students engaging opportunities to think critically, collaborate and solve problems. The procedural 
thinking and computational thinking skills that students develop through coding activities can be 
applied across the curriculum in any grade. Coding also allows students to understand that failure 
is essential to learning, and by continually debugging and remixing code, students develop skills 
like perseverance, tenacity and grit that contribute to the development of learning skills and 
productive work habits. 
 
As we moved forward with our inquiry the next guiding question we wanted to answer was... 
 
WHERE DOES CODING ‘FIT INTO’ THE CURRICULUM?  
 
Without solid curriculum-based evidence to support ‘Our Why’, how could we justify engaging our 
students, and other teachers and students in the process of learning to code? But first we needed 
to develop our own understanding of what it really means to code. New questions were raised as a 
result of our discussions around this topic which formed the basis of our research and work moving 
forward: 
 

● What is Coding? 
● What is Computational Thinking? 
● What are the curriculum-based skills a student would develop while learning to code? (all 

subject areas) 
● Who (what experts) can we connect with to inform our learning? 

 
Our research began with a series of articles and quotes  (thank you Brian Aspinall!) that helped us 1

first define and better understand coding.  

 
 
What is Coding? 
 
The definition of coding we adopted was developed by the Ontario Ministry of Education:  
 
 

Code is the language that a computer understands. Coding, in the simplest of terms, is 
telling a computer to do what you want it to do. This begins with breaking a task down 
into logically sequenced step-by-step commands for the computer to follow. Coding 
allows users to investigate, problem solve, explore and communicate through discovery, 
and it is a way to express ideas creatively. 
Coding requires computational thinking, which is embedded throughout the Ontario 
Curriculum. As a result of this, educators can incorporate code into learning for all 
curriculum areas. The task can consist of journals, interactive stories, literature retells, 
video, websites, e-mail correspondence, artwork, drama and dance routines, and so on. 

~ EduGains, Coding in Elementary 
 
 

1 The articles and quotes linked in this folder represent of all our professional reading over the course of 7 
months. 

https://drive.google.com/drive/folders/0B5p71oYpj_gdUktQMnhZOW5jcGs?usp=sharing
http://www.edugains.ca/resourcesTELO/CE/CodingInterface/interface.html


 
We found it interesting that despite the Ministry’s written support for educators to “incorporate code 
into learning for all curriculum areas”, it hasn’t yet been adopted by educators as a necessary skill 
for learning. Instead, we have experienced push-back and criticism for taking “time away from the 
curriculum” to integrate coding. We talked at length about some of the challenges we were facing 
and why? We created a list of the misconceptions we (and others) have, and where the gaps were 
in our learning: 

 
Challenges 

● Lack of support from colleagues and 
administrators 

● Inability to “find” coding in the curriculum 
● Time to explore coding in a supported way 
● Limited access to technology  
● Where and how to start? 

 
Misconceptions 

● Coding requires teachers and students to 
be tech-savvy 

● Only mathematicians can/ need to learn to 
code 

● I have to know how to code before I can 
teach my students how to code 

● Coding is not in our curriculum 
 
Gaps 

● Lack of knowledge about computational 
thinking 

● What is the relationship between coding 
and computational thinking? 

 
 
As the old saying goes… “knowledge itself is power” (Francis Bacon). Time to fill the gaps... 

 
 
What is Computational Thinking? 
 
Our next challenge was to build a foundation of knowledge and understanding of computational 
thinking. After piecing together the big ideas from our discussions, here is what we came up with:  
 
 

Computational thinking is a set of skills that can be developed by all people, whether you 
use technology or not, and whether solutions to problems require technology or not. 
Computational thinking is about how humans think about the world and its’ problems, and 
how we can solve those problems in a structured way. Computational Thinking is about 
ideas that inform our technologies, and that lead to the creation of new technologies.  

 
~ #EveryoneCanCode Team, 2018 

 
 
 
  



We learned that there are four key elements to computational thinking. BBC provides easy to 
understand guides for each element (they call them ‘cornerstones’) grounded in concrete familiar 
real world examples: 
 

● decomposition - breaking down a complex problem, data or or process into smaller, more 
manageable parts 

● pattern recognition – looking for similarities, patterns and trends in data  
● abstraction – filtering out unnecessary details/ information to focus only on the important 

information 
● algorithms - developing step-by-step instructions to solve this problem, or others like it  

 
Each element is just as important as the others. The analogy BBC offers is that the elements are 
like legs on a table. If one leg is missing the table becomes unbalanced and is likely to collapse. 
When all four elements are applied, you create balance in your approach and your success 
programming a computer will increase.  
 
As our understanding of computational thinking began to evolve so did our need to evolve our 
initial question. We realized that it wasn’t about where coding fits into the curriculum. Instead, the 
question needed to be: 

 
What are the curriculum-based skills a student would develop while 
learning to code? (in all subject areas)  

a.k.a Where is computational thinking in the curriculum? 
 
Our refined question changed our approach to the work. What started out as a focus on integrating 
coding, soon became a focus on developing computational thinking skills through integrated coding 
tasks. This moment of clarity was a game changer. Once we recognized that we had been 
approaching our work from the wrong angle, we changed our trajectory.  
 
Armed with this new knowledge, we poured over 
pages and pages of curriculum in all subject 
areas searching for evidence—for expectations 
that had embedded elements of computational 
thinking— and what we eventually discovered is 
that coding is an activity that can be 
integrated into ANY curriculum subject area 
to teach computational thinking skills: 
 
 
 
 
 
 
 
 

https://www.bbc.co.uk/education/guides/zqqfyrd/revision
https://www.bbc.co.uk/education/guides/zxxbgk7/revision
https://www.bbc.co.uk/education/guides/zttrcdm/revision
https://www.bbc.co.uk/education/guides/zpp49j6/revision


● Decomposing a complex problem into workable parts; working on one component at a time 
(Decomposition) 

● Removing any unnecessary information or details (Abstraction) 
● Gathering and analyzing trends in data (finding and using patterns) to inform solutions to 

the problem (Pattern Recognition) 
● Creating a well-defined series of steps to solve the problem or achieve a desired outcome 

(Algorithmic Thinking) 
 
 
But there is a HUGE AND statement here. AND they are learning the curriculum across multiple 
subject areas in an interdisciplinary way. Take for example when a coding task —traditionally only 
offered in a math or science class—is now integrated into literacy. Students can code a narrative to 
explore figurative language, or code a procedure with a focus on the health and phys. ed 
curriculum, while learning math and science concepts at the same time. With an open mind and 
willingness to let students explore self-guided tutorials to learn how-to code, teachers are able to 
integrate multiple subjects into one task in an interdisciplinary way. 
  
In an article published by Edutopia equal attention was paid to an “element” they call Essential 
Attitudes. Essential Attitudes are skills sets and dispositions that students need to develop towards 
problem solving in order to be successful: a curiosity across disciplines, confidence, tenacity, 
perseverance, strong communication and collaboration skills, an understanding how, when, and 
where computers and other digital tools can help solve problems, and how to communicate with 
others who can help them with computer-supported solutions. 
 
In other words, integrating computational thinking through coding is really about teaching students 
how to learn in a modern world.  
 
 

Students who learn CT across the curriculum can begin to see a relationship between 
subjects as well as between school and life outside of the classroom. 

~ Google for Education 

 
 
Where do we Find Computational Thinking in the Curriculum? 
 

Computational thinking skills can be integrated into any subject area. 
From a numeracy perspective, coding is a form of computational thinking. That is to say, 
writing code to solve problems requires logical reasoning, spatial awareness, and 
fundamental principles of mathematics. 

~ Brian Aspinall 
 
Ontario’s Renewed Math Strategy focuses on seven mathematical process skills/expectations 
—the actions of doing mathematics— which include problem solving, reasoning and proving, 
reflecting, selecting tools and computational strategies, connecting, representing, and 
communicating. These mathematical processes are embedded in coding tasks and developing 
computational thinking skills. 
 

http://edublog.amdsb.ca/kaufman/2017/12/04/coding-onomatopoeia/
http://edublog.amdsb.ca/kaufman/2017/06/24/how-to-scratch-coded-video/
https://www.edutopia.org/blog/computational-thinking-across-the-curriculum-eli-sheldon
https://edu.google.com/resources/programs/exploring-computational-thinking/
http://brianaspinall.com/
https://rms.thelearningexchange.ca/ministry-math-resources/


From a literacy perspective, coding tasks require students to decode and comprehend text, write 
and follow a procedure for writing, create text and implement the writing process (draft, revise, edit, 
and publish), and communicate their learning. Could it be as simple as creating time and space for 
students to follow a series of Scratch tutorials to learn how to code a narrative, instead of writing a 
narrative with pencil and paper? Yep. 
 
 

 
 
 
Learning to code requires that students work 
collaboratively, persevere to overcome challenges, 
while developing Global Competencies and 
learning skills outlined in Growing Success. The 
computational thinking skills they learn while 
engaged in the process of “coding” provides them 
with a foundation and a mindset to better 
understand their modern world today, and actively 
contribute to the world of tomorrow. 
 

 
 
 
 
Teaching students to think computationally is about moving technology projects beyond 
using tools and information toward creating tools and information. 
 

~Computer Science Teachers’ Association 
 

http://www.edugains.ca/resources21CL/About21stCentury/21CL_21stCenturyCompetencies.pdf
http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
http://pegasus.cc.ucf.edu/~cyber/cic/doc/teachingResources_CompThinking.pdf


WHERE DO WE START?  
 
One of the challenges we faced is trying to figure out where, and how to start. We decided 
unanimously to develop a computational thinking/coding continuum of sorts, now referred to as our 
Computational Thinking and Computer Science (Coding) Scope and Sequence. Visioning the 
Scope and Sequence started with time to reflect back on where we started:  
 
 

● What did we know?  
● How did we feel?  
● Why did we join the PLC in the first place?  
● What did we need to be successful?  

 
 
The answers to the first 2 questions were simple: Not a whole lot, and intimidated, uncomfortable, 
alone, discouraged, but willing to move forward- together.  
 
 
And together is the answer to the third 
question. What we really needed first and 
foremost were others interested in a similar 
journey. Many of us felt isolated in our 
buildings with ideas that required others who 
were like-minded to help us not only grow, but 
thrive. We needed—and continue to need—a 
network of other innovative educators who 
share our passion and interest in teaching 
students how to learn by developing 
computational thinking skills through coding.  
 
Answering the last question is about our need 
for a resource created by teachers, for 
teachers. A resource that provides the 
information and resources that answer our 3 
big inquiry questions:  
 

● Why learn to code? 
● Where does CT/coding fit into the 

curriculum? 
● Where do we start? 

 
 
We wanted to build a resource that as a stand alone (in the absence of ‘togetherness’) could be 
used as a road map specific to where, and how to start regardless of age, skill level or ability. The 
Scope and Sequence would be based on entry point, not grade level, with a focus on developing 
computational thinking skill sets, global competencies, and learning skills, supported by 
curriculum-based resources teachers would need to get started. 
 
 
  



START HERE! 
 
The Computational Thinking & Coding Scope and Sequence resource was created to support 
teachers and students as they move through the various stages of learning to code, to coding to 
learn. A special thanks to Bryan Twarek (San Francisco Unified School District (SFUSD) for 
sharing your foundational framework that helped shape our work moving forward.  
 
We hope you find it useful as a resource, conversation starter, and foundation for further 
exploration. More importantly, all of the teachers who collaborated on this work are part of a 
collaborative team willing and interested in connecting with other like-minded teachers who may be 
feeling alone on this journey. We are better together!  
 
Computational Thinking & Computer Science (Coding) Scope and Sequence 
 
Computational Thinking & Computer Science (Coding) Companion Document 
 
 
And that brings us to the end of our story, but a new beginning in our journey. As we continue to 
explore the benefits and value of integrating coding tasks to teach computational thinking skills 
through the curriculum in a new and interdisciplinary way, we hope to once again come together as 
a team to write the next chapter.  

 
Need more ideas and information? 
 
Additional CT & Coding Resources 

 
Looking for Ontario Experts We Connected with on the Subject? 
 
Be sure to check out Brian Aspinall’s website, or find him on Twitter @mraspinall 
 
Lisa Anne Floyd has started a website Coding Ideas for Educators. Check back often as she 
publishes new content regularly. 
 
Peter Skillen has written a number of blog posts that you may also find helpful!  

 
 

Coding gives you the basis to understand the world of today and 
control the world of tomorrow. There are few more rewarding 

experiences one can have. 
 

~ Jeff Skoll, Founder, Participant Media 
Leigh Cassell 
AMDSB Teaching and Learning Coach 
Founder and President, Digital Human Library  

https://docs.google.com/spreadsheets/d/1RbchlwkuhNb4oc7b7qhsYCkI9HCy6MvbFu-zgETa04Q/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1RbchlwkuhNb4oc7b7qhsYCkI9HCy6MvbFu-zgETa04Q/edit?usp=sharing
https://docs.google.com/document/d/1kgq3AMqXg1jmdxACZfwAvg9fP26w0p6xZ4rc48r8hdA/edit?usp=sharing
https://drive.google.com/drive/folders/0B5p71oYpj_gdOE93Qk02QnMzcEE?usp=sharing
http://brianaspinall.com/
https://twitter.com/mraspinall
https://twitter.com/lisaannefloyd
https://lisaannefloyd.com/
https://theconstructionzone.wordpress.com/


 
 

Leigh Cassell loves kids. She is an adventurer, innovator and partner 
in learning with teachers and students around the world. Leigh works 
as an AMDSB Teaching and Learning Coach and she is Founder & 
President of the Digital Human Library. Leigh’s expertise centres 
around integrating technologies effectively to inspire in others a of 
love of learning, creating global connections for teachers and 
students, shaping new literacy skills, helping students develop 21st 
Century Competencies, and preparing students to succeed as next 
generation learners. 

 
 

 

 

https://www.digitalhumanlibrary.org/

