Computational
Thinking

SUMMARY

e Computational thinking is a thought process which
focuses on the use of algorithms (a set of steps) to
explore authentic problems
It can be conceptualised as not only a problem-
solving process but a way to learn
Computational thinking connects to 21st century
competencies such as creativity, critical thinking
and problem solving (Paniagua & Istance, 2018)

The process requires and develops important
executive functions such as working memory,
response inhibition and planning (Arfé et al., 2019)
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It is often associated with digital technology, but it can
be applied to many logical problem-solving situations

especially those relate to STEM
There are clear links between design thinking and
computational thinking
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IMPLICATIONS FOR PRACTICE

In order for students to identify and use
computational thinking it is important to
establish key terms and use them across
multiple subject areas

Computational thinking can help students work through
problems in many diverse subjects. Using consistent
language will help to not only avoid reteaching parts of the
process, it will also build students’ ability to recognise the
importance of thinking carefully through a problem.

The terms used in the infographic are common to many
models of computational thinking and are recommended for
most students but language you may use with younger
students might include:

Break apart, Pieces = Decomposition

e Patterns, matching = Pattern Recognition

e Thoughts, ideas = Abstraction

e Instruction, plan = Algorithm Design

Programming is not the only application
of computational thinking, but it is a
simple way to introduce the concept

Technology can be a platform for problem solving using a
computational thinking process. Programming uses coding
knowledge to solve problems within clear parameters and
therefore can be used to simplify computational thinking
concepts which may be overwhelming in a wider context.
Through the use of block and text coding, students can be
helped to clearly see the decomposition of a problem, the
patterns needed to solve that problem as represented by the
individual codes and the codes that are irrelevant or could
be supplanted by more efficient codes. They then can
carefully consider the sequence of their codes before testing
them and debugging.
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At a younger age programming can be explored using
robots with simple commands that reduce the cognitive
load of the task. As children progress in their
understanding, they can be exposed to block coding which
often has multiple levels of complexity designed to suit the
development of the student. Block code can help teach
many important computer science concepts such as
events, sequences, loops, conditionals, parallelism and
variables. Text coding however allows more experienced
students to start to use these fundamental concepts in
more creative and effective ways.

Computational thinking is an effective
scaffold for students in problem based
learning

Not all patterns will initially be evident, especially when
dealing with multivariate real life problems. It is therefore
important that students can develop and test models of
the phenomena in order to identify the important
variables, establish early patterns and use algorithm
design to create solutions. Common models used in
schools include graphs, diagrams, maps, role plays, mind
maps, and flow charts.

Models as abstractions help students to identify how they
can use the identified patterns in new situations. For
example, the addition of a new predator to an ecosystem
can lead to particular patterns of ecological damage that
can be applied to other habitats where a predator is
introduced. There will be a certain amount of debugging
to identify new variables and adjust the model but the
identified patterns can help illuminate new solutions.

Models can also act as important conduits of reasoning
when working with others on problems. This can aid in the
debugging of malfunctioning systems and the joint
identification of patterns. These models can also serve the
secondary purpose of effective formative or summative
assessment.
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