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Computational thinking is a cognitive or thought process involving logical reasoning by which problems
are solved and artefacts,

procedures and systems are better understood
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It embraces:

FUIREETe

the ability to think algorithmically;

the ability to think in terms of decomposition;

the ability to think in generalisations, identifying and making use of patterns;
the ability to think in abstractions, choosing good representations; and

the ability to think in terms of evaluation.
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Algorithms

Programming &
Development

Data &
Data Representation

Hardware &
Processing

Communication &
Networks

Information Technology

-Understands what an
algorithm is and is able
to express simple linear
(non-branching)
algorithms symbolically.
(AL)

-Understands that
computers need precise
instructions. (AL)
-Demonstrates care and
precision to avoid
errors. (AL)

-Knows that users can
develop their own
programs, and can
demonstrate this by
creating a simple
program in an
environment that does
not rely on text e.g.
programmable robots
ete. (AL)

- Executes, checks and
changes programs. (AL)
-Understands that
programs execute by
following precise
instructions. (AL)

-Recognises that digital
content can be
represented in many
forms. (AB) (GE)

- Distinguishes between
some of these forms and
can explain the
different ways that they
communicate
information. (AB)

-Understands that
computers have no
intelligence and that
computers can do
nothing unless a
program is executed.
(AL)

Recognises that all
software executed on
digital devices is
programmed. (AL) (AB)
(GE)

-Obtains content from
the world wide web
using a web browser.
(AL)

-Understands the
importance of
communicating safely
and respectfully online,
and the need for
keeping personal
information private.
(EV)

-Knows what to do
when concerned about
content or being
contacted. (AL)

- Uses software under
the control of the
teacher to create, store
and edit digital
content using
appropriate file and
folder names. (AB) (GE)
(DE)

-Understands that
people interact with
computers.

-Shares their use of
technology in school.
-Knows common uses of
information technology
beyond the classroom.
(GE)

-Talks about their work
and makes changes to
improve it. (EV)

-Understands that
algorithms are
implemented on digital
devices as
programs.(AL)
-Designs simple
algorithms using loops,
and selection i.e. if
statements. (AL)

- Uses logical reasoning
to predict outcomes.
(AL)

- Uses arithmetic
operators, if
statements, and loops,
within programs. (AL)

- Uses logical reasoning
to predict the behaviour
of programs. (AL)
‘Detects and corrects
simple semantic errors
i.e. debugging, in
programs. (AL)

Recognises different
types of data: text,
number. (AB) (GE)

- Appreciates that
programs can work with
different types of data.
(GE)

-Recognises that data
can be structured in
tables to make it useful.
(AB) (DE)

-Recognises that a
range of digital devices
can be considered a
computer. (AB) (GE)
-Recognises and can
use a range of input and
output devices.
-Understands how
programs specify the
function of a general
purpose computer. (AB)

-Navigates the web
and can carry out
simple web searches to
collect digital content.
(AL) (EV)
-Demonstrates use of
computers safely and
responsibly, knowing a
range of ways to report
unacceptable content
and contact when
online.

- Uses technology with
increasing
independence to
purposefully organise
digital content. (AB)
-Shows an awareness
for the quality of digital
content collected. (EV)
- Uses a variety of
software to manipulate
and present digital
content: data and
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-Detects and corrects
errors i.e. debugging, in
algorithms. (AL)

information. (AL)
-Shares their
experiences of
technology in school
and beyond the
classroom. (GE) (EV)
-Talks about their work
and makes
improvements to
solutions based on
feedback received.(EV)

-Designs a solution to a
problem that depends
on solutions to smaller
instances of the same
problem (recursion).
(AL) (DE) (AB) (GE)
-Understands that
some problems cannot
be solved
computationally. (AB)
(GE)

Designs and writes
nested modular
programs that enforce
reusability utilising
sub-routines wherever
possible. (AL) (AB) (GE)
(DE)

-Understands the
difference between
‘While’ loop and ‘For’
loop, which uses a loop
counter. (AL) (AB)
-Understands and uses
two dimensional data
structures. (AB) (DE)

- Performs operations
using bit patterns e.g.
conversion between
binary and
hexadecimal, binary
subtraction etc. (AB)
(AL) (GE)
-Understands and can
explain the need for
data compression, and
performs simple
compression methods.
(AL) (AB)

-Knows what a
relational database is,
and understands the
benefits of storing data
in multiple tables. (AB)
(GE) (DE)

-Has practical
experience of a small
(hypothetical) low level

(AB) (AL) (DE) (GE)
-Understands and can
explain Moore’s Law.
(GE)

-Understands and can

computers. (AB) (AL)
(DE)

programming language.

explain multitasking by

-Understands the
hardware associated
with networking
computer systems,
including WANs and
LANSs, understands
their purpose and how
they work, including
MAC addresses. (AB)
(AL) (DE) (GE)

-Understands the
ethical issues
surrounding the
application of
information technology,
and the existence of
legal frameworks
governing its use e.g.
Data Protection Act,
Computer Misuse Act,
Copyright etc. (EV)

¢ AB=Abstraction; DE=Decomposition; AL=Algorithmic Thinking; EV=Evaluation; GE=Generalisation
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