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Coding Mindsets: Introducing Digital Literacy to STEM Educators for the 
K-12 Classroom 

Introduction 
Some people have called digital literacy “the fourth literacy” (in addition to reading, writing, and 
arithmetics). With today’s students being digital natives and completely immersed in technology, 
it is hard to deny that youth need to know not only how to use these technologies but also 
understand how they work, and have the skills to innovate with technology in the future. This is 
digital literacy. 
 
For science, technology, engineering, and math (STEM) educators in the K-12 classroom, coding 
may or may not be a part of their vocabulary; however, coding is an integral part of digital 
literacy. Coding enables to students to leverage technology to be makers and producers, rather 
than passive consumers of technology. Because many educators have not grown up as digital 
natives like their students, this course is intended as a professional development opportunity for 
in-service teachers to build their confidence in coding, understanding digital literacy concepts, 
and breaking down barriers in the STEM classroom to incorporate coding and digital skills. 

Course Structure 
This course is intended for pre-service or active educators in the K-12 classroom, with a focus on 
reaching STEM teachers. It takes a hybrid approach to learning in which some learning takes 
place collaboratively in a group setting, and self-directed activities occur in the interim. The 
entire span of the course has ten modules in total, spread out over three classes, and is intended 
to take approximately 12 weeks (flexible). More details about these phases can be found later in 
this syllabus. The progression is as follows: 
 

Class 1: Foundational Mindsets (In person, full day) - Introduce the foundational skills 
needed for students to excel in coding and digital skills, build rationale for educating 
these topics, and spark inspiration for integration of these concepts into the STEM 
classroom. 
 
Interim Activities: Practical Skill Development (approx. 4-6 weeks) - Self-directed 
online learning. Creating a draft/sample lesson plan that integrates coding and digital 
skills. Ideally an active, online community of practice is created during this time in which 
course participants communicate, share ideas and resources, and provide support while 
learning. 
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Class 2: Educational Connections (In person, full day) - Presentation of draft lesson 
plans for peer feedback and iteration. Opportunity for hands-on tech play and 
collaborative exploration.  
 
Interim Activities: Practical Skill Development (approx. 4-6 weeks) - Continued 
self-directed learning and polishing lesson plan for showcase. Ongoing community of 
practice and communication amongst course participants. 
 
Class 3: Applications & Implications (In person, full day) - Guest speakers from 
post-secondary education, industry, and government (policy makers) present to the group 
regarding the relevancy and implications of creating a generation of young people that 
are digitally literate. Showcase to share learnings from the entire course progression, 
including at least one lesson plan to be implemented in the classroom. Discussion 
regarding next steps and how to continue building a community of practice for educators 
engaged in learning coding, digital skills, and teaching computer science as a fully 
integrated part of STEM education. 

Course Goals 
By the conclusion of this course, participants will: 

● Describe the qualities of a digitally literate student for the 21st century. 
● Describe digital skills and digital literacy in the context of the STEM classroom, and 

understand how to embed these concepts into classroom instruction. 
● Create unique, outcome-aligned activities that integrate digital skills into STEM 

curriculum for the K-12 classroom. 
● Connect coding and digital skills to students’ cultural and local contexts. 
● Understand the challenges faced by underserved students in coding (including but not 

limited to girls, at-risk youth, and minority populations) and have strategies to implement 
inclusive programming in their own contexts to promote these groups in coding.  

Why Coding Mindsets? 
Increasingly, coding is a topic of interest globally and across disciplines. There are many 
examples of coding and digital skills being addressed both in the K-12 education sphere and 
beyond. One prominent example in Canada is the federal $50 million investment in programs to 
teach kids coding and digital skills (Government of Canada, 2017) as well as their Digital 
Literacy Exchange Program (Government of Canada, 2018). Another Canadian initiative, the 
Brookfield Institute for Innovation and Entrepreneurship associated with Ryerson University has 
launched a digital literacy and coding pilot to determine if we can “help to future-proof youth by 
rapidly scaling digital literacy and coding training outside of the classroom” (Brookfield 
Institute, 2018). Microsoft and Google have launched programs for students, adult learners, and 
educators to learn how to code - along with many other prominent industry partners and 
non-governmental organizations. Just browsing social media, it is easy to see how STEM, 
coding, and digital skills are trending - though with industry and political interests involved, it is 
unlikely that these will be passing trends. 
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In 2018, a survey of Canadian youth and their parents found that most K-12 students had a keen 
interest in learning coding and digital skills, but did not necessarily have the opportunity or 
access to such programs (Actua, 2018). Other key findings from this same study were: 
 

● More than 50% of students wanted more opportunities to learn how to code. 
● Boys were twice as likely as girls to have participated in a coding experience outside of 

school. 
● Only ⅓ of students said their schools offered an opportunity to learn coding. 

 

 
 

Figure 1. In a survey of 1,500 young Canadians, an overwhelming majority felt 
that knowing how to use digital technologies would be very important or 
extremely important for their future careers. These sentiments were echoed when 
these students’ parents were also surveyed. 

 
 
Although coding is a critical part of digital literacy, this course will position coding as a mindset 
for educators to adopt and pass along to their students. Regardless of what post-secondary path 
and/or career any given student chooses, the foundations that coding offers will support their 
future by bolstering skills for STEM, digital literacy, and employability. A coding mindset is a 
flexible way of approaching real-world problems using technology, and can adapt to evolving 
conditions. 
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These digital skills, which are discussed in the course (Class 1, Module 1), involve humans 
interacting with technology and improving this human-tech interface. They include, but are not 
limited to, programming, data analysis, user experience/interface design, online communication, 
bug fixing, rapid research, graphic design and editing. Overarching STEM skills that encompass 
coding and digital literacy activities include critical thinking, collaboration, communication, 
modeling, computational thinking, efficiency, interpreting information, curiosity, and problem 
solving. 

Additional Notes re. Module 1 World Cafe 
During Day 1, a World Cafe is facilitated in order to achieve three goals: 1) draw out the diverse 
knowledge and perspectives of the participants regarding coding and digital skills, 2) create a 
safe space in which to share ideas and build common understandings, and 3) move towards an 
ultimate goal of building collective action (by the conclusion of the course). World Cafes have 
been shown in research to enable information exchange through active dialogue and create an 
interactive, learner-centered environment (Anderson, 2011). Additionally, this model can 
enhance capacity for collaborative thought and enables a combination of intimate conversation 
that builds in layers for knowledge sharing, emerging ideas, and innovative possibilities 
(Schieffer et al., 2004). The Cafe for this course posits three questions: What would a digitally 
literate citizen look like?, What does coding mean to you?, and What technology or applications 
are you excited about? Following rounds in which all participants are invited to respond to these 
questions, a synthesis phase takes place in which all responses are reviewed and then clustered to 
illuminate emerging common themes or ideas. A discussion regarding what can be learned from 
the group’s knowledge sharing, what questions remain, and ultimately what action could (or 
should) be taken can emerge - both in Module 1, but also at the conclusion of the course when 
these responses will be revisited to reflect new understandings developed over the course of the 
modules. 
 

Quarrington - Page 4 

https://docs.google.com/presentation/d/10B_XA-MgyjpqScuEeJn_fudWSNOcWxDk72FrYcPZrcM/edit?usp=sharing


 
 

Figure 2. There are seven integrated design principles of hosting a World Cafe, 
listed in the image above. Regardless of the size of group, location, or topic, 
these foundational principles set the stage for building an inclusive environment 
that welcomes diverse perspectives. (Source: www.theworldcafe.com)  

 
 
The World Cafe is based on small group discussions where people rotate among guiding 
questions, responding with their thoughts and perspectives, which are captured at that table. This 
is followed by a synthesis phase in which the responses are analyzed, organized and categorized 
to discover emerging themes and the group’s collective knowledge. 
 
Facilitators for this course, as well as participants, should be mindful during this exercise as well 
as throughout the course to embrace what Taylor and Szteiter (2012) refer to as the four R’s of 
developing as a collaborator. By following these principles in this course, adult learners (i.e., 
participating educators) are more likely to have the transformative interactions that will take 
dialogue from the context of the course and create openness and space for change beyond the 
modules presented here. These four R’s - respect, risk, revelation, and re-engagement - 
necessitate active engagement of participants and it is expected that educators in this course 
embrace these principles not just in Module 1’s World Cafe exercise, but throughout the duration 
of the course activities as they learn alongside diverse colleagues. 
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Class 1: Foundational Mindsets 

8:00 - 8:30 AM Welcome, coffee & networking 

8:30 - 10:45 AM Module 1: Introduction to digital skills in STEM. In this tech-free 
session, participants will learn what digital skills are, and how a strong 
foundation in digital skills fosters innovation and how to integrate coding 
activities into STEM (science, technology, engineering, and math) 
curriculum. This module introduces research underlying the importance of 
digital skills and digital literacy, shows the relevance of coding and digital 
skills for today’s students and the future, and breaks down fears that 
educators may have about being coders themselves - demonstrating that 
the foundational skills in coding, like computational thinking and 
sequencing, are already a part of their vocabulary. A tech-free icebreaker 
using physical movement to demonstrate computer commands is used.  
 
Activity: Coding Mindsets World Cafe 
Key questions for World Cafe model: 

● What would a digitally literate citizen (student) look like? 
● What does coding mean to you? 
● What technology or applications are you excited about? 

 
By the conclusion of this module, participants should begin to have a 
common understanding of what digital literacy and digital skills are, and 
how ability to code fits within this context as part of digital literacy. 

10:45 - 11:00 AM Break 

11:00 - 12:30 PM Module 2: Breaking boundaries with coding. Accessibility to coding 
and digital skills activities may not be a reality for students across the 
country. Research still shows that gaps exist where girls, minorities, and 
at-risk youth are less likely to be exposed to opportunities to code both in 
and outside of the classroom. This module will share strategies for 
engaging underserved participants and discuss how mentorship, modeling, 
and peer support can bolster youth learning digital skills and coding. 
Discussion will also include how educators can influence curriculum and 
standards to include coding and digital skills. 

12:30 - 1:30 PM Lunch break 

1:30 - 2:30 PM Module 3: Crafting outcome-aligned coding activities, Part 1. In this 
module, participants are challenged to consider where in current K-12 
STEM outcomes or curriculum they can integrate coding and digital 
skills. As part of the interim activities that follow Class 1, participants will 
create their own, unique activity for students in one of the classes that 
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they currently teach. The activity should reinforce one or more of the 
concepts related to digital literacy and digital skills introduced in Module 
1, and address one or more learning outcomes from the curriculum of their 
choosing. This module will also introduce some “best practices” as well 
as recommendations for what not to do when teaching digital skills to 
youth, based on a combination of research and practical teaching 
experience. A major goal of this module is to break down perceptual 
barriers to integrating coding and digital skills into the classroom, 
particularly for educators who are novices. 

2:30 - 2:45 PM Break 

2:45 - 4:15 PM Module 4: Crafting outcome-aligned coding activities, Part 2. Ongoing 
exploration of how digital skills can be integrated into the classroom; this 
informal module will ask participants to brainstorm ideas for activities 
and/or lessons for their project work (to be conducted during interim 
activities).  

4:15 - 5:00 PM Wrap-up, summary of Day 1 learnings, sharing reflections and insights  

 
 

Interim Activities: Practical Skill Development 

Depending on the group, a period of at least 4-6 weeks between each of Days 1, 2 and 3 is 
recommended, with an online forum (via social media, email, or other platform) that can 
connect participants with each other while engaging in self-directed learning for coding. 
 
These interim activities are intended to take the foundations and mindsets introduced and layer 
on practical skills connected to coding (both tech tools as well as online programs) that are 
needed for classroom implementation with students. There are two major goals to this phase: 

● Provide ample time for play and experimentation online 
● Create (minimum) one sample activity that integrates coding and digital skills into a 

STEM classroom lesson, K-12 (i.e., to be used for the educator’s context) - this will be 
the basis of review for Day 2 and showcase for Day 3 

  
It is recommended that the instructor provide at least one structured check-in during this 
interim period and that participants participate in at least two different types of professional 
development specific to building coding competency. Recommended online portals to access 
for teacher education: 
 
Teachers Learning Code: Provides a how-to guide, customizable coding lessons, and 
workshops to support K-12 educators in building their confidence and competence to teach 
coding and digital skills in the classroom. 
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Code.org: Structured, online modules that can be followed at the learner’s pace. Courses are 
split by level: elementary (K-5), middle school (6-8), and high school (9-12) in order to 
present content that is appropriate both by age and ability. 
 
Applied Digital Skills Curriculum from Google: Skill-based modules using the Google suite of 
products to teach computer science - reserved to content for middle and high school, and 
continuing education. 
 
CEMC Online Activities: The Centre for Education in Mathematics and Computing at the 
University of Waterloo offers free online problems, lessons and games to teach computer 
science beginning at the Grade 3 level, up to parent (adult) engagement. 
 

Recommended Tech Tools 
In order to create classroom-ready activities, participants will likely benefit from access to a 
tech library that includes: 

● Internet-ready devices (iPads or laptops) - one per participant or participant pair 
● Access to https://scratch.mit.edu/ (or downloaded Scratch program with Adobe Air in 

same .zip file - saved to USB for offline participants) 
● Makey Makey Classic 
● Ozobots 
● Sphero 
● Little Bits 
● Optional: LEGO Robotics kit 

 
 

Class 2: Educational Connections 

8:00 - 8:30 AM Welcome, coffee & networking 

8:30 - 10:30 AM Module 5: Preliminary sharing showcase. Participants in this program 
will be given the opportunity to share their learnings, present their unique 
coding activities, and learn from each others’ work. The preliminary 
sharing showcase is an opportunity to present the lesson plan(s) created 
during the interim sessions, collect peer feedback, and set aside time for 
iteration and ideation to improve the activities contained in the lesson. 
This can be structured as a formal presentation (with plus-delta feedback) 
or informal gallery walk with verbal or written feedback. 

10:30 - 10:45 AM Break 

10:45 - 12:30 PM Module 6: Tech Play, Part I. This interactive session will put educators 
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in the role of students, playing with technology that teaches kids to code. 
Participants will be given an activity to complete, based on a real-world 
challenge, that can also be customized for their students and taken into 
their own teaching context. Depending on the group, this tech play 
module could consist of using Scratch programming with Makey Makey; 
Ozobots; Sphero; Little Bits; or LEGO robotics. Ideally, these tools will 
be available to participants as part of a lending library accessible during 
the interim weeks (see Recommended Tech Tools). 

12:30 - 1:30 PM Lunch break 

1:30 - 3:15 PM Module 7: Tech Play, Part 2. This is a continuation of the morning’s 
tech play session. It is recommended in the afternoon to focus on practical 
applications in the classroom of these tech tools, which can be 
accomplished by any/all of the following: 
 

● Providing sample lesson plans (K-12) that accompany the tech 
tools and requiring participants to work through these activities 

● Accessing online tutorials to guide participants through both the 
tech tools as well as suggested classroom activities 

● Having participants “teach” each other (as mock students) to 
practice ways in which they could introduce the technology to 
students 

● Rapid prototyping lesson plan ideas within the group 

3:15 - 4:00 PM Wrap-up, sharing personal and group reflections, sharing what is working 
and what is not in the online community of practice, answering questions 
from Class 1 and for moving forward. 

 
 

Interim Activities: Practical Skill Development 

Again, between Class 2 and Class 3 it is recommended to take approximately 4-6 weeks in 
which participants will continue their online community of practice, self-directed learning, and 
polishing of their sample lesson plan(s) that integrate coding and digital skills. This can also be 
a valuable opportunity for participants to access the lending library of tech tools, if available.  
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Class 3: Applications & Implications 

9:00 - 9:30 AM Welcome, coffee & networking 

9:30 - 11:15 AM Module 8: Political & Social Connections Panel. Module 2 (Class 1) 
introduced the gaps that exist for girls, minorities, and at-risk youth both 
in the STEM classroom as well as for fostering digital literacy. What steps 
can educators take to create a paradigm shift and build inclusive 
programming? What responsibility do parents, community members, 
industry and government have in addressing educational gaps and 
providing appropriate curriculum to youth today? This expert panel will 
involve representatives from policy, non-profit groups that teach coding to 
underserved populations as part of their mandate (e.g., Black Girls Code, 
Women Who Code), post-secondary education, and industry to provide 
insight of current state and future goals for fostering a generation of 
innovative coders. 

11:15 - 11:30 AM Break 

11:30 - 12:30 PM Module 9: Coding Mindsets World Cafe (Return work) 
Return to the synthesis phase (Slide 7 of World Cafe). Based on what 
common themes or ideas emerged - what actions could educators take 
with the knowledge from these modules? How can curriculum-aligned 
activities be created that leverage innovative technology and foster 
digitally literate citizens? What questions remain after completing these 
modules - and how can they be addressed? 

12:30 - 1:30 PM Lunch break 

1:30 - 3:15 PM Module 10: Final Sharing showcase. The sharing showcase is an 
opportunity to bring together learning and reinforce concepts from all the 
previous modules. Participants will share their final, polished lesson plan 
ideas and activities with the group, as well as share how they were able to 
iterate on their initial ideas during the interim periods. Ideally, experts 
from the Module 8 panel will be present to provide feedback and 
comment on issues such as the inclusivity of activities, and perhaps build 
interest in funding future teacher education as well as infrastructure for 
implementation of classroom activities. 

3:15 - 4:00 PM Wrap-up, sharing personal and group reflections, determining next steps 
for continuing a community of practice and carrying learnings into 
individual educator contexts; program evaluation 
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