COMPUTING GURRICULUM




Computing Curriculum

Purpose of study

A high-quality computing education equips pupils to use computational thinking and creativity to understand and change the world. Computing has deep links
with mathematics, science, and design and technology, and provides insights into both natural and artificial systems. The core of computing is computer science,
in which pupils are taught the principles of information and computation, how digital systems work, and how to put this knowledge to use through
programming. Building on this knowledge and understanding, pupils are equipped to use information technology to create programs, systems and a range of
content. Computing also ensures that pupils become digitally literate — able to use, and express themselves and develop their ideas through, information and
communication technology.

Aims

The national curriculum for computing aims to ensure that all pupils:

* Can understand and apply the fundamental principles and concepts of computer science, including abstraction, logic, algorithms, and data representation
e Can analyse problems in computational terms, and have repeated practical experience of writing computer programs to solve such problems

e Can evaluate and apply information technology, including new or unfamiliar technologies, analytically to solve problems are responsible, competent,
confident, and creative users of information and communication technology.

Key stage 1
Pupils should be taught to:

e understand what algorithms are; how they are implemented as programs on digital devices; and that programs execute by following precise and unambiguous
instructions

e create and debug simple programs

e use logical reasoning to predict the behaviour of simple programs

e use technology purposefully to create, organise, store, manipulate and retrieve digital content

* recognise common uses of information technology beyond school

e use technology safely and respectfully, keeping personal information private; identify where to go for help and support when they have concerns about
content or contact on the internet or other online technologies.



Key stage 2
Pupils should be taught to:

e design, write and debug programs that accomplish specific goals, including controlling or simulating physical systems; solve problems by decomposing them
into smaller parts

e use sequence, selection, and repetition in programs, work with variables and various forms of input and output

e use logical reasoning to explain how some simple algorithms work and to detect and correct errors in algorithms and programs

e understand computer networks including the internet; how they can provide multiple services, such as the world wide web; and the opportunities they offer
for communication and collaboration

e use search technologies effectively, appreciate how results are selected and ranked, and be discerning in evaluating digital content

e select, use, and combine a variety of software (including internet services) on a range of digital devices to design and create a range of programs, systems and
content that accomplish given goals, including collecting, analysing, evaluating and presenting data and information

« use technology safely, respectfully, and responsibly; recognise acceptable/unacceptable behaviour; identify a range of ways to report concerns about content
and contact.

Curriculum Design

The HCAT Computing curriculum is structured into units for each year group, each unit is underpinned by a key concept. Learning objectives have been sequenced to ensure
that they are progressive from EYFS to Year 6. These concepts have been sequenced to ensure that children are equipped with the appropriate knowledge and understanding
to support them in accessing more complex concepts such as programming. The Creating Media and Programming concepts are revisited twice within each year group to
provide opportunities for children to apply their prior knowledge and build upon their understanding.

HCAT Computing Key Concepts

Online Safety & Cyberbullying

Computing Systems & Networks Creating Media Data & Information Programming
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Concepts EYFS K51 LKS2 UKS2
online safety & kmow to seek adult limow how ko follow online safety rules and understand the | am aware of anline safety rules and adopt these when using the lam aware of anline safety rules and adopt these when using the
Cyber-bullying permission when accessing importance of these. Intermet and other technalogies. Internet and other techralogies.

technclogy.

know how to fallow andine
safety rules.

|linow how to wse the search engines agreed by my school.

lknow what ta do if | see anything | am unhappy with or recelee a
message | co not like.

|linow how to act responsibly and respectfully and understand the
consequences when using the intemet or IFads.

| lnioew hooee 1o miawigate age appropriabe websibes,

| enow hovae 1o wse the internet with care and respect

l.am aware of rules and understand that they exist to help keep me
safe when online.

lam aware of the consequences of not following the rules.

| .am aware of anline safety rules and adopt these when using the
Intermet and other technalogies.

l.am aware of rules and uncierstand that they exist i help keep me
safe when anline.

| am aware of the consequences of not fallowing the rules.

lam aware of rules and understand that they exist to help keep me
safe whizn cnline.

lam aware of the consequences of not following the rules.

| am aware of anline safety rules and adopt these when using the
Internet and other techralogies.

| am aware of rules ang understand that they exdst to help keep me
safe when anline.

| am aware of the consequences of not fallowing the rules.

| krvaws how to esplare and
ideritify IT in thee
enairaniment.

Juses elecirical power)

| kneaw how to develap
hand-eye co-ordination
with the mause.

USEFUL RESCURCES

#enguin book

Mational Online Safety
Iwelisite — EYFS Lesson
Plans and Bundie)

| kmow what ta do If 1 fing something inapprapriate online.

| know that any personal information (hame address or any other
Iinfarmation that could be used to identify me) should not be shared
onlines.

Eeliability i Fake mows
| ke ot everything o thee Inbermet is rue.

1inow o ko (poa gisge, adwertising on we bsites and appropriabely
evaluate when to ignorne this.

Personal nfa.
lenoww | shawld behave anline as |sould i the neal world
respecting other people’s views.

lunderstand the importance of keeping personal information
private.

|linow ta identify wihen emails should not be opened and when an
attachment may not be safe.

Safe usage
| loniow hoee 1o eaplain and demonsbrabe bow bo use apgs and Raming

safiely.

| inow how to use different search engines safely.

| lonoww oo to Wse @ usermame and passeord 0 USE any secure
network.

USEFUL RESOURCES
INTERLAND

brbsc . com,iggR ik,

net-aware.oo.uk

Cenline bebayleur

| knw | sheould behave ondine as | sauld in the real world:
respecting oifer pecple’s views.

|l understand the imporance of keeping persanal infarmaticon
private.

| am aware of the negative impact cyber bullying can hawe on its
victims and am aware of where | tan go for help anc adwice if | need
ta.

Walldity/Rellabdizy

| now hore o explore the validity of information on the inbermet.

linow how ko malke sensible and considered judgments abowt
whether ar net to trust online cantent

Communication
| underskand peapds can commiunkcate with other pecple anline
[through online farums, emal, gaming, blogging|.

| linow howe to send and receie emalls as a class.
| lkenow ho o use a usermame and passaard to use any secure
network.

| discuss and [RgaREE, some wses of ICT beyond schoaol

Communication
| demponstrate haw to use emails’ the internet safely.

Communicatias! Responible uis
| explare the difference in communicating face-ta-face and online

| use technalogies in ways that mindmize risk (eg- responsible use of
orline discussions ebc.).

| underskand the phrase screen time and can disouss [t impact an
my well-being.

| use sodal media safely and ensure | am aware of age restrictions
far popular apps/platfarms.

lunderstand that computer networks, including the intemet, can
prowide multiple seneices inclu ding communicaticn and
collabaraticn.

|eg. Facetime, Email, YouTube, Blogging. Viagging, Music/video
sEreamingl.

Communication{Digital footprint

| know haw to independently, and with regard to onbine safety,
select and use appropriate communication toals to sclve problems
by collaborating and communicating with others, with and beyand
schiool

| ki that content put online is satremely dificelt o remowe.

lunderstand the rebes anc legality of using online sodal media
platfarms and apps.

USEFUL RESQOLURCES
SRE links

bbec.com /ggagajk,
net-aware.oo.uk
The intermet matters




Computing
Systems and

[Cycle 4]

Ta know what technalogy is

Tao know and identify a computer and its main parts

Ta knaw how ta use 3 mouse in different ways

Ta know how to use a keyboard to type an a computer

Ta know haw a keyboard can edit text
Ta create rules for using technalogy respansibly

Ta know and (poorpise the uses and features of information
techimolagy

Ta knavw haw to sdentify the uses of information technalagy in
the schioel

Ta know and identify information technology beyond school
Ta knaw and explain how information technolagy helps us
Ta knaw and explain how to use infarmation technology wafely

Ta know and (rgggppEs that choices are made when using
information technology

Ta know and explain haw digital devices function
Ta know and identify input and owtput devices

Ta know and gagoapise how digital devices can change the
wiay we work

Ta know and explain how a computer network can be used to
share informatian

Ta know how to explore how digital devices can be connected
Ta know to JegEpise the physical components of 3 network

Ta know and describe haw networks physically connect to
other netwarks

Ta know and pagogpise how netwoarked devices make up the
imtermnet

Ta know and autline haw websites can be shared via the
Warld Wide Web (SR}

Ta know and describe how content can be added and
aeressed on the World Wide \Web [WWY)

Ta knaw and gagorpise how the content of the WAW s
created by people

Ta know how to evaluate the consequences of unraliable
content

Ta know and explain that computers can be connected
together ta farm systems

Ta knavw and fpcogpise the role of computer systems in aur
lives

Ta knaw and pagoupise how information & transferred over
the internet

Ta know and explain how sharing information onling lets
praple in different places wark together

Ta knaw and contribute to a shared project anline

Ta knaw and evaluate different ways of warking together
online

Ta knaw haw to identify how ba use a search engine

Ta know and describe how search engines select results

Ta knaww how ta explain bow search resolts are ranked

Ta know and (poorpiss why the order of results is important,
and ta wham

Ta knavw and pagogpike how we communicate wsing
techmolagy

Ta knavw and svaluate differant methads of online

communication

Data and
Information
(Cydle B)

Ta know how to label chjiects

Ta know and identify that ohjects can be counted

Ta knaw and describe abjects in different ways

Ta knaw haw to count ohjects with the same properties
Ta knaw and compare groups of objects

Ta knavw haw to answer guastions about groups of objects

Ta know and pagoRpise that we can count and compare
objects using tally charts

Ta know and pagogmpise that objects can be represented as
pictures

Ta knaw haw o create a pictagram

Ta know how to select objects by attribute and make
LT parisans

Tar know how o guoorpise that people can be described by
attributes

Ta know how to oreate questions with yes/no answers

Ta know and identify the object attributes needed to oollect
relevant data

Ta know how to creste a branching database

Ta know and explain why it is helpful for & database to be well
struckured

Ta know how to identify objects using a branching databass

Ta know and compare the information shawn in a pictagram
with a branching database

Ta know how to explain that data gathered over time can be
used to answer guestions

Ta know how ta use a digital device to collect data
automaticalky

Ta know and explain that a data lagger collects ‘data paints’
from sensars over time

Ta know how to use data collected aver a lang duration ta
fimd information

Ta know haw to use a form to record informatian
Ta know and compare paper and computer-based databases

Ta knaw how grouping and then sorting data allows us o
answer questions

Ta know and explain that taals can be used to select specific
data

Ta knaw and explain that computer programes can be uied to
compare data visually

Ta knaw and apply my knowledpe of a database to ask and
answoar real-world guastions

Ta know to dentify questions which can be answered using
data

Ta know and explain that abjects can be described using data

Ta knaw toaxplain that formulas can be used to produce

caloulated data




Ta knaw and explain that we can present information using a
computer

Ta know and identify the data needed to answer questians

Ta knaw to use collected data to answer questions

Ta know haw toapply farmulas to data, including duphicating

Tar know how o create a spreadshest ta plan an evant

Ta knaw to choose suitable ways bo present data

Creating Meadia A
{cycle &)

Ta know and describe what differeant freehand tools do
Ta knaw what the shape taal and the line toak

Ta know how to make careful choices when painting a digital
picture

Ty knaw and explain why | chose the taols | used
Ta knaw how to use a computer an my awn be paint a picturs

Ta know and compare gainting a picture aon a computer and
an paper

Ta know how to use a digital device to take a phatograph
Ta know to make choices when taking a photograph

Ta knaw and describe what makes a good phatograph
Ta know and decide how phatographs can be improsed
Ta know how o wse tools to change an image

Ta knaw and (agirpise that photos can be changed

Ta know and explain that animation is a sequence of drawings
or photographs

Ta knaw to relate animated mosermant with & seguence of
images

To knaw and plan an animation

Ta knaw and identify the nead towork consistently and
carefully

Ta know haw to review and improve an animatian

Ta know and evaluate the impact of adding other meadia to an
animation

Ta know and identify that saund can be digitally recorded
Ta know how ta use a digital device to recard sound
Ta know and explain that a digital recording is stored as a file

Ta know and =xplain that audio can be changed through
editing

Ta knaw haw to show that different Bypes of audios can be
combined and played together

Ta know haw to evaluate aditing choices made

To know and explain what makes a video effective

Ta know and identify digital devices that can record videa
Ta know and capture videa using a range of technigues
Ta knaw how ko create a staryboard

Ta know and identify that video can be improved through
reshooting and editing

Ta know and cansider the impact of the chaicss made when
making and sharing a video

Ta know and review an existing website and consider its

structure

Ta know and plan the features of a web page

To know to consider the ownership and use of images
[capyright])

Ta know and Qrpogpise the need o preview pages

Ta know and autline the need for 2 navigation path

Ta know and (pcogpise the implications of linking to content
owned by cther people

Cregting Madia B
(Cycle B)

Ta knaw haow bo use a computer ba write
Ty knaw haw to add and remioee Bext on & computer

Ta know and identify that the laok of test can be changed an a
CoumpubEr

Ta know how to make carebul choices when changing test
Ta know and explain why | used the taols that | chosea

Ta knaw and compare byping an & computer to wrting on
papsr

Ta know and s&y how music can make us fes]

Ta identify and know that there sre patterns in music

Ta know how music is made from a series of notes

Ta know and  gapoR e how text and images canvey
infarmation

Ta know and {pcogmpise that text and layout can be adited
Ta know and chaase appropriate page sattings

Ta know haw toadd content ta a desktop publishing
puhblication

Ta know and consider how different layouts can suit different
puUrposes

Ta know and consider the benefits of desktop publishing

Ta know and explain that digital images can be changed

Ta know how ta change the composition of an image

Ta know and identify that drawing tools can be used ta
produce different outoomes

Ta know haw to create a vector drawing by combining shapes
Ta know and use tools ta achieve a desired effect

Ta know and {poogpise that vector drawings consist of laygers
Ta know how to group abjects to make them sasier to wark

with

Ta know haw o evaluate my vector drawing

Ta know use a computer ta create and manipulate three-
dimensional {30} digital abjects




Ta know haw mutic & made from & series af notes

Ta know how to create music For 8 purpase
Ta krow how to review and refine our com puter wark

T know and describe how images can be changed for
different uses

Ta know haw ta make good choices when selecting different
tonks

Ty knaw and gpooRpiss that not all images are real

Ty know and evaluate how changes can imprawe an imags

Ta knaw and compare working digitally with 20 and 30
praphics

Ta know haw to construct a digital 30 madel of a physical
object
T know and identify that physical phjects can be broken

down into @ collection of 30 shapes

Ta know haw to design a digital model by combining 30

objects

Ta know and develop and improve a digital 30 model

Programming &
[cycle 4)

Ta know and explain what a given command will do
Ta know how to act aut & given ward

Ta know how ta combine forwards and backwards
commands to make & sequence

Ta know how tocaombine four direction commands to make
T e

Ta plan & simple program
Ta knaw how ta find more than one solution ta s problem
Ta knaw how desoribe a series of instructions as a sequence

Ta know and explain what happens when we change the arder
of instructiong

Ta know haw to use lagical reasoning ta predict the outoome
of a pragram (series of commands]

Ta knaw and explain that programming projects can have
code and artwark

Ta know how to design an algarithm

Ta know haw tocreate and debug a program that | have
wiritten

To know and explore a néw programming snvironment
Ty knaw how to dentify that commands have an outcome
Tar knaw and explain that & program hat a start

Ta know haw to (acorpise that a sequence of commands can
hiave an arder

To know and change the appearance of my project
Ty knaw haw to create & project from & task description

To know haw to dentify that accuracy in programming is
important

T knaw haw to create a program in a text-based languags
Ta know and axplain what ‘repeat’ means

Tar knaw how to moedify & count-contralled loop to produce a
giwen outoame

Ta know how to decompose a Bk inta small steps

To know haw to create a pragram that uses count-controlled
loops ta produce a given outcome

Ty knaw how to contral @ simple dircuit connected to 3
computer

To know and write a program that includes count-controlled
loops

Ty knaw and explain that a loop can stop when s candition is
met

T know explain that a loop can be used to repeatedly check
whather a condition has baen mat

Ta know and design a physical project that incdudes selection

Ta know how to creste a program that controls a physical
computing project

T know to define a “variable’ ai something that is changeahle
Ty knaw and explain why & variable is used in & pragram

Ta know to chaose how to imprave a game by using variables
T knaw how to design a project that builds on a given
example

Ta know to use my design to create s project

Ta evaluste my praject

Programming B
(Cycle B)

Ta knaw how to choose o command for a given purpase

Ta know and show that a series of commands can be joined
together

Ta knaw and dentify the effect of changing a value
Ta know and axplain that sach sprite has its own instructions
Ta know how ta design the parts of a praject

Ta know how to use my algorithm o create a program

T knaw and explain how a sprite maves in an axisting projact

To know how to creste & program ta mawve a sprite in four
directions

Tar knaw haw to adagt & pragram to a new conteet
Tar know how ta develap my pragram by adding features
Ta know and identify and fix bugs in a program

Ta knaw haw to design and create a maze-based challenge

Ta know and axplain bow selection & used in camputer
programs

Ty kraw and relate that a conditional sStatement connects a
condition ta an putcama

Ta know toaxplain how selaction direcks the flow af a
program

Ta know and design a program which uses selection

Ta knaw and create & pragram which uses selaction




Ta knaw haow toexplain that a seguence of commands has a

start

Ta krow and axplain that 3 sequence af cammands has an
outcome

To know haw to create a program using a given design
Ta know how ta change a given design
Ta know and create a program using my awn design

Ta know and decide how my project can be improved

Ta know and develop the use of count-controlled laops in &
different programming environment

Ta know and explain that in programming there are infinita
loops &nd count contralled laops

Ta know to develop a design that includes twa or more leaps
which rumn at the same time

Ta know and modify aninfinite loog in & given program
Ta know and design a project that includes repetition

Ta know and creste a project that inclodes repetition

To know to evaluate my program

To know how to creste a program bo run on a contrallable

deyice

Ta knaw and explain that selection can contral the flow of a
progrim

To knoaw to update o variabls with a user input

Ta know and use a canditional statement ta compare 2

variable to a value

Ta know and design a project that uses inputs and outputs on

a cantrallable device

Ta know and develap a pragram ta use inputs and outputs on

a cantrallable device




