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Technology and the Common Good

Technology has become an inescapable part of nearly
every North American child’s daily experience. The
rapid expansion of electronic media has sparked
debate over the effects of technology use on children’s
development (Crone and Konijn 2018; Hale and
Guan 2015; Nikkelen et al. 2014; Norris, Hamer,

and Stamatakis 2016; Evans Schmidt and Anderson

2009; Kardefelt-Winther 2017; Gao et al. 2015), and

policy-makers in various countries have set guidelines
for limiting children’s technology use (Gottschalk
2019; Canadian Society for Exercise Physiology

2017). Nevertheless, the increasing importance

of technology has made it imperative that future
citizens learn to engage constructively with the digital

infrastructure undergirding their world.

Educators have an important role in helping children
navigate this new digital world, including teaching them
the core skills necessary for basic digital literacy: “With
technology being everywhere, it is important for students
to not only know how to use it, but to understand how

it works. It’s not just about raising a new generation of
computer programmers, it's about developing basic skills to

operate in the world, similar to learning math or English”
(JKCS 2019).

It is even more important that children be equipped with
an ethical framework within which they can engage
technology. Training children to use technology in ways
that advance the common good is a particular moral
imperative for Christian schools: students need to learn

how to engage with the forces shaping their world—of

John Knox Christian School
(elementary campus)

Christian independent school

K-7

Learning coding basics in kindergarten.

{l

“| do think our investment in teaching
tech-based curriculum (specifically in
the area of coding as a language, as

a process, as a potentially powerful
instrument) prepares the technological
motherboard . .. for students to have
less apprehensive, more respectful,
and more intuitive relationship with
technology and coding in the future.”

1

Burnaby, British Columbia

“Preparing students for a life of transformation and
service through excellent Christ-centered education”
(John Knox Christian School 2018).
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“The leadership team at John Knox
seeks to equip the next generation of
citizens to be able ‘to solve real-world
problems in a way that has them think
critically as stewards of creation.”

. 1

which digital technology has quickly become one of the
strongest—in a way that fosters Christian character and
demonstrates love of one’s neighbour. The leadership team
at John Knox seeks to equip the next generation of citizens
to be able “to solve real-world problems in a way that has
them think critically as stewards of creation.” The school’s
work in computational thinking aligns with its focus

on shaping student integrity and flexibility of mind and
thought across subjects and grades:

The researchers visited the school in November 2018.
After learning about the project, staff participated
in an online survey focused on technology and
computational thinking; a focus group discussed
their responses to the survey questions in more
depth. The researchers also interviewed the three
members of the school’'s administrative leadership
team. The researchers were given a tour of the
school, spoke with students, and visited classrooms
to observe classroom-based technology integration
projects. The quoted material without citation
throughout this profile is taken from survey
responses.

“At John Knox Christian School (JKCS), we want our
students to be creators of technology, not just consumers
of technology. It is this vision that has motivated us to
implement a new coding curriculum from our youngest
students in kindergarten all the way to grade 12. This
vision is part of a larger picture—that of graduates who are
aware of the world and its needs, who know their value as
children of God, and who are equipped to better the world
with their unique gifts and skills.”

“In 2016, the British Columbia Ministry of Education
introduced a new curriculum that included a coding
component in all the grades [CodeBC 2020]. But for the
leadership at JKCS, our reasons for including coding go
beyond meeting curriculum requirements. Rather than
being shaped by the technology our students use, this
curriculum will help them use technology to shape the
world around them. If we want coding and computer
science to be anything other than a skill, we must nurture
its connection to creativity and to ethics. We must ground
it in collaborative and independent efforts to solve real-
world problems. To do that, we encourage our students to
look at their new skills not as the end goals but as tools for
transformation” (JKCS 2019).

This research was guided by an Appreciative Inquiry
(Al) approach, which focuses on the strengths of
individuals and their organizations (Stavros, Godwin,
and Cooperrider 2015, 97). Al is often used in school-
based research (Bergmark and Kostenius 2018;
Calabrese 2015; Gordon 2016; Tittle 2018; Waters and
White 2015; Zepeda and Ponticell 2018). According
to Ryan and colleagues (1999, 164-65), Al is effective
because it ‘can be used to guide school reform
within any school community—public or private,
from the elementary through the secondary level”
and “[assesses] the positive dimensions of a school’s
culture, while simultaneously providing qualitative
data that could help administrators and teachers.”
By emphasizing strengths rather than problems in
schools, Al can avoid de-energizing teachers, staff,
and administrators (Ryan et al. 1999, 167).]
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Technology Use and Instruction
in the Classroom

John Knox has been careful to teach computational
thinking in a context of encouraging healthy engagement
with digital technology. Though John Knox enforces a
no-screen policy for students in kindergarten through
grade 2, educators teach a technology-based program in
these classes. The screen-free policy reflects educators’
emphasis on facilitating healthy human connections,
social competencies, and hands-on activities in all grades,
but with a particular sensitivity to the needs of younger
students. This approach aligns well with research showing
the importance of hands-on learning (Bustamante, White,
and Greenfield 2018) and improving social competencies

(Jones, Greenburg, and Crowley 2015) for young children.

John Knox teaches purposeful, educational use of screens
when introducing them to students in the classroom.

In addition to using online research, email, and Skype
sessions to enhance classroom learning, the school’s
curriculum places a particular emphasis on coding.
Coding is about using “computer language to tell a
computer what to do,” but it also requires a broader set
of thinking skills, which include analyzing and breaking
down problems, critical thinking, and logic (JKCS 2019).

One teacher elaborates,

{l .

‘I think understanding that unplugged
technology and coding can be done
effectively reduces the pressure
teachers feel when having to introduce
and learn something new. ... They are
most likely already teaching some of
these skills (e.g., sequencing, looping).
Ultimately, we want coding and
technology to be a skill set that is used
to better the world, not to enhance their
screen-time experiences.”

. 1

“It is far more than just teaching students the basics of
technology, as it goes deeper to helping students use
computational thinking, as a problem-solving strategy, and
design thinking, as a way of creating solutions that focus

on needs of others.”

Starting with kindergarten, the school aims to “[build]
upon each grade to ensure that students have an
understanding of the terminology of technology and
coding.” Students in kindergarten through grade 2 spend

time learning the language and foundational concepts of

Teaching coding through hands-on play.
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Introducing coding concepts with wooden “robot” Cubetto.

coding through step-by-step instructions that use coding
vocabulary. They participate in a variety of activities that
are unplugged, age appropriate, and allow them to hone
their skills in a fun and creative way. These include design-
thinking projects (such as bike repair), making games,

and an introduction to algorithms. Kindergarten students,
for instance, are taught about “sequences” through an

interactive game:

“They are writing a series of instructions using symbols
so that their ‘robot’ (another member of the class) can
‘explore earth’ (navigate a simple obstacle course). After
they’re finished writing, they execute their ‘code’ and see
how the robot does. Then they discuss what worked and
what didn’t work—learning the process of ‘debugging’
their code” (JKCS 2019).

Cooking class is another opportunity to teach students

the basics of coding in an unplugged environment. As
they work through each recipe, students are taught to
“break a complex task into a sequence of logical steps,
using code language wherever applicable, e.g., to CREAM
the butter and sugar. We modify the recipe where needed
(abstraction) and develop concise instructions (algorithm).”
Such activities enable John Knox students to develop

a solid understanding of concepts and vocabulary by

the time that they are introduced to actual computer

programming.

One teacher describes a design-thinking project that

requires group problem-solving: each student is assigned a
specific role in his or her group, and each group must work
together to design a shoe that would function within defined
parameters. Three times a year, grade 6 students have two

full days of “mini-electives,” in which they can learn about

{l .

“I would love to see that some kids
pursue coding and become coders,
but that all kids from John Knox
embrace their design thinking,
especially the empathy part of it;
computational thinking as a problem-
solving strategy, as a way they can
deal with ... planting a garden, writing
an essay, doing an art project and art
installation—that those ways of thinking
take root as tools for kids.”

. 1
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real-world design scenarios with an expert. For example,
one teacher brings in old lawnmowers, which students
disassemble in order to learn how the various parts work
together: “They look at the parts and pieces; they examine
what does it take to make this, how does this engine work,

how do we use this, and how else is it being used?”

Beginning in grade 3, students can apply their coding
skills in digital environments. One teacher uses tutorials
offered by Scratch, an online platform designed to help
children learn basic programming concepts (Massachusetts
Institute of Technology 2019), as a means of teaching
coding: “In the past my class has worked through a few
Scratch tutorials. Those who showed mastery (or at least
notable competency) of Scratch were given liberty to play

with different and sometimes more advanced programs.”

Technology and Real-World Applications

John Knox staff believe that technology must be
“[grounded] in collaborative and independent efforts to
solve real-world problems. To do that, we encourage our
students to look at their new skills not as the end goals but
as tools for transformation” (JKCS 2019). Coding is not
simply about computer programming but rather “about
solving problems and understanding how things work.
This ties in nicely with the new curriculum where students
are encouraged to work together collaboratively and
come up with solutions.” At John Knox, computational
thinking is viewed as a competency, alongside traditional
competencies like reading and mathematics, that students
should be equipped with by the time they graduate from
the elementary school. Establishing this standard level

of coding competency in turn significantly expands the
range of activities students can study in high school.

The staff also hope their efforts to ensure all students

are comfortable with the basics of coding will encourage
girls to continue in male-dominated programming fields:
“We wanted to make sure that the coding, computational
thinking, and design piece didn’t carry those gender

stereotypes with them.”

John Knox has numerous methods and strategies in place
that help staff learn to teach coding effectively. One of
these is the assistance provided by coding curriculum
consultants, hired by the school to provide ongoing

professional development and curriculum development

Library resources for learning and teaching coding.

for the teachers: “Viewing our need for outside help

was rooted in the recognition that the vision exceeded

our resources” (Perttula 2019). In addition to providing
teachers with resources and lesson plans, these consultants
give the teachers extended support by working alongside
them in teams. They help “to create depth and integrity
to the curriculum process while at the same time coaching
and helping the teachers achieve their goals. . . . There is a

ton of one-on-one that’s occurring.”

John Knox decided to hire outside help “not only because
we needed their expertise, but also because we recognized
that in this case, developing an excellent program would
require sustained and ongoing attention.” The school
believes that investing in external consultants rather than
occasional professional-development events has been an

effective approach:

“We are paying for this specialized curriculum-

development support, often in lieu of sending teachers to
one-off, off-site coding workshops. So far, the results are
encouraging, and the returns on investment support the

goal of making consistent improvements.”
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The school’s conscientious focus on the long-term
development of its coding program has been key to success
both for the program as a whole and for its relationship
with these consultants in particular. John Knox staff and
the consultants emphasize the school’s long-term strategy
as a key reason that their relationship has been a good

fit: both parties agree that integrating coding into the

curriculum “can’t be piecemeal. That’s the posture.”

Teachers at John Knox emphasize the importance of
starting with the basics when teaching coding, citing

the use of simple, fun activities in non-digital contexts

to introduce young children to the fundamentals. This
approach, as one educator notes, encourages students to
“[focus] more on solving problems and understanding how
things work rather than [treating technology] as a means
of entertainment.” John Knox staff also insist that teachers

be prepared to learn alongside their students.

The administration’s support for “outside-the-box” initiatives
has helped unite the entire staft around John Knox’s vision
for constructive technology use. This collaboration between
the administration and the teachers has been essential to

the success of the new curriculum. The school also provides
“up-to-date technology for use in the classroom, [including]
iPads, computers, smart boards, [and] interactive boards”

and employs I'T designers to support teachers.

John Knox’s investment in coding aims to help students learn
to use technology well and thrive in the twenty-first-century
workforce. Preparing students for a career in computer
programming is secondary to equipping them with skills in

computational thinking that are needed for many careers:

“[Students are] developing skills in how to break apart
complex problems, how to develop complex solutions, and
how to use empathy to design for people. Even if students do
not become programmers in the future, they will be able to
use the skills developed from learning how to code in building
furniture, solving issues of social justice, urban planning, or

any other field of work they choose to pursue” (JKCS 2019).
Key Takeaways

1. Given the prevalence of digital technology in the
current era, students need to learn how to use screen

time in meaningful and productive ways.
g p y

Teaching ethics and social competencies along with
technology-related skills encourages students to use

these skills to solve real-world problems.

Educating students in using technology constructively
will prepare them for the twenty-first-century

workforce.

Learning how to code not only teaches students the
foundations of computer programming but also
develops their skills in critical thinking and logic.
Even young students can start learning the basics of

coding in non-digital contexts.

Working collaboratively to integrate coding into a
school’s curriculum helps foster a unified approach
to the new content, consistency across grades, and

common terminology and processes.

Allocating regular, dedicated professional development

enables teachers to learn to teach coding well.

When integrating technology into classrooms and
curricula, educators should be prepared to learn

alongside their students.

John Knox students learn about
digital media and video editing.
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‘Cardus Education exists to provide reliable, credible
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