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Design a solution to a problem that depends on solutions to smaller instances of the same 

pƌoďleŵ ;ƌeĐuƌsioŶͿ. • DesigŶ aŶd ǁƌite Ŷested ŵodulaƌ pƌogƌaŵs that eŶfoƌĐe ƌeusaďilitǇ 
utilising sub-ƌoutiŶes ǁheƌeǀeƌ possiďle • UŶdeƌstaŶd the diffeƌeŶĐe ďetǁeeŶ ͚While͛ loop 
aŶd ͚Foƌ͛ loop, ǁhiĐh uses a loop ĐouŶteƌ. • UŶdeƌstaŶd aŶd uses tǁo diŵeŶsioŶal data 
stƌuĐtuƌes. • Peƌfoƌŵ opeƌatioŶs usiŶg ďit patteƌŶs e.g. ĐoŶǀeƌsioŶ ďetǁeeŶ ďiŶaƌǇ aŶd 
heǆadeĐiŵal, ďiŶaƌǇ suďtƌaĐtioŶ etĐ. • UŶdeƌstaŶd aŶd ĐaŶ eǆplaiŶ the need for data 

ĐoŵpƌessioŶ, aŶd peƌfoƌŵ siŵple ĐoŵpƌessioŶ ŵethods. •KŶoǁ ǁhat a ƌelatioŶal dataďase 
is, aŶd uŶdeƌstaŶd the ďeŶefits of stoƌiŶg data iŶ ŵultiple taďles. • UŶdeƌstaŶd the 
hardware associated with networking computer systems, including WANs and LANs, 

uŶdeƌstaŶd theiƌ puƌpose aŶd hoǁ theǇ ǁoƌk, iŶĐludiŶg MAC addƌesses. • UŶdeƌstaŶd 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.  
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• Eǀaluate the effeĐtiǀeŶess of algoƌithŵs aŶd ŵodels foƌ siŵilaƌ pƌoďleŵs. • Use logiĐal 
reasoning to explain how an algorithm works.  Represent algorithms using structured 

laŶguage. •UŶdeƌstaŶd aŶd applies paƌaŵeteƌ passiŶg. • UŶdeƌstaŶd the diffeƌeŶĐe 
between, and uses, both pre-tested e.g. ͚ǁhile͛, aŶd post-tested e.g. ͚uŶtil͛ loops.   • ApplǇ a 
ŵodulaƌ appƌoaĐh to eƌƌoƌ deteĐtioŶ aŶd ĐoƌƌeĐtioŶ.       • KŶoǁs the ƌelatioŶship ďetǁeeŶ 
data ƌepƌeseŶtatioŶ aŶd data ƋualitǇ.   • UŶdeƌstaŶds the ƌelatioŶship between binary and 

eleĐtƌiĐal ĐiƌĐuits, iŶĐludiŶg BooleaŶ logiĐ.   •UŶdeƌstaŶds hoǁ aŶd ǁhǇ ǀalues aƌe data 
tǇped iŶ ŵaŶǇ diffeƌeŶt laŶguages ǁheŶ ŵaŶipulated ǁithiŶ pƌogƌaŵs.   • KŶoǁs that 
processors have instruction sets and that these relate to low-level instructions carried out 

ďǇ a Đoŵputeƌ.       • KŶoǁs the puƌpose of the haƌdǁaƌe aŶd pƌotoĐols assoĐiated ǁith 
ŶetǁoƌkiŶg Đoŵputeƌ sǇsteŵs.     • UŶdeƌstaŶds the ĐlieŶt-server model including how 

dynamic web pages use server-side scripting and that web servers process and store data 

eŶteƌed ďǇ useƌs.       • ‘eĐogŶises that peƌsisteŶĐe of data oŶ the iŶteƌŶet ƌeƋuiƌes Đaƌeful 
pƌoteĐtioŶ of oŶliŶe ideŶtitǇ aŶd pƌiǀaĐǇ. • UŶdeƌtakes Đƌeatiǀe pƌojeĐts that ĐolleĐt, 
analyse, and evaluate data to meet the Ŷeeds of a kŶoǁŶ useƌ gƌoup.       • EffeĐtiǀelǇ 
designs and creates digital artefacts for a wider or remote audience.  
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Understands a recursive solution to a problem repeatedly applies the same solution to 

sŵalleƌ iŶstaŶĐes of the pƌoďleŵ.     •‘eĐogŶises that soŵe pƌoďleŵs shaƌe the saŵe 
ĐhaƌaĐteƌistiĐs aŶd use the saŵe algoƌithŵ to solǀe ďoth. • Uses Ŷested seleĐtioŶ 
stateŵeŶts.   • AppƌeĐiates the Ŷeed foƌ, aŶd ǁƌites, Đustoŵ fuŶĐtioŶs iŶĐludiŶg use of 
paƌaŵeteƌs.     • KŶoǁs the diffeƌeŶĐe ďetǁeeŶ, aŶd uses appƌopƌiatelǇ, pƌoĐeduƌes aŶd 
fuŶĐtioŶs.     •UŶdeƌstaŶds aŶd uses ŶegatioŶ ǁith opeƌatoƌs.   • Uses aŶd ŵaŶipulates one 

diŵeŶsioŶal data stƌuĐtuƌes.   • DeteĐts aŶd ĐoƌƌeĐts sǇŶtaĐtiĐal eƌƌoƌs.   • UŶdeƌstaŶds hoǁ 
Ŷuŵďeƌs, iŵages, souŶds aŶd ĐhaƌaĐteƌ sets use the saŵe ďit patteƌŶs.     • Peƌfoƌŵs siŵple 
opeƌatioŶs usiŶg ďit patteƌŶs e.g. ďiŶaƌǇ additioŶ.     •UŶdeƌstands the relationship between 

ƌesolutioŶ aŶd Đolouƌ depth, iŶĐludiŶg the effeĐt oŶ file size.   • DistiŶguishes ďetǁeeŶ data 
used iŶ a siŵple pƌogƌaŵ ;a ǀaƌiaďleͿ aŶd the stoƌage stƌuĐtuƌe foƌ that data.   • 
Understands the von Neumann architecture in relation to the fetch-execute cycle, including 

hoǁ data is stoƌed iŶ ŵeŵoƌǇ.     •UŶdeƌstaŶds the ďasiĐ fuŶĐtioŶ aŶd opeƌatioŶ of loĐatioŶ 
addƌessaďle ŵeŵoƌǇ.  • KŶoǁs the Ŷaŵes of haƌdǁaƌe e.g. huďs, ƌouteƌs, sǁitĐhes, aŶd the 
names of protocols e.g. SMTP, iMAP, POP, FTP, TCP/ IP, associated with networking 

computer systems.    
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• UŶdeƌstaŶds that iteƌatioŶ is the ƌepetitioŶ of a pƌoĐess suĐh as a loop.   • ‘eĐogŶises that 
diffeƌeŶt algoƌithŵs eǆist foƌ the saŵe pƌoďleŵ.     • ‘epƌeseŶts solutioŶs usiŶg a stƌuĐtuƌed 
ŶotatioŶ.     •CaŶ ideŶtifǇ siŵilaƌities aŶd diffeƌeŶĐes iŶ situations and can use these to solve 

pƌoďleŵs ;patteƌŶ ƌeĐogŶitioŶͿ.   • UŶdeƌstaŶds that pƌogƌaŵŵiŶg ďƌidges the gap ďetǁeeŶ 



b 

 

 

 

algoƌithŵiĐ solutioŶs aŶd Đoŵputeƌs.   • Has pƌaĐtiĐal eǆpeƌieŶĐe of a high-level textual 

language, including using standard libraries ǁheŶ pƌogƌaŵŵiŶg.     •Uses a ƌaŶge of 
operators and expressions e.g. Boolean, and applies them in the context of program control.   

• SeleĐts the appƌopƌiate data tǇpes.     • KŶoǁs that digital Đoŵputeƌs use ďiŶaƌǇ to 
ƌepƌeseŶt all data.   • UŶdeƌstaŶds hoǁ ďit patteƌŶs ƌepƌeseŶt Ŷuŵďeƌs aŶd iŵages.   • 
KŶoǁs that Đoŵputeƌs tƌaŶsfeƌ data iŶ ďiŶaƌǇ.   • UŶdeƌstaŶds the ƌelatioŶship ďetǁeeŶ 
ďiŶaƌǇ aŶd file size ;uŶĐoŵpƌessedͿ.   • DefiŶes data tǇpes: ƌeal Ŷuŵďeƌs aŶd BooleaŶ.   • 
Queries data on one table usiŶg a tǇpiĐal ƋueƌǇ laŶguage.   • ‘eĐogŶises aŶd uŶdeƌstaŶds 
the fuŶĐtioŶ of the ŵaiŶ iŶteƌŶal paƌts of ďasiĐ Đoŵputeƌ aƌĐhiteĐtuƌe.   • UŶdeƌstaŶds the 
concepts behind the fetch-eǆeĐute ĐǇĐle.     • KŶoǁs that theƌe is a ƌaŶge of opeƌatiŶg 
systems and appliĐatioŶ softǁaƌe foƌ the saŵe haƌdǁaƌe.   • UŶdeƌstaŶds hoǁ to ĐoŶstƌuĐt 
statiĐ ǁeď pages usiŶg HTML aŶd CSS.     • UŶdeƌstaŶds Ŷetǁoƌks   
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• DesigŶs solutioŶs ďǇ deĐoŵposiŶg a pƌoďleŵ aŶd Đƌeates a suď-solution for each of these 

paƌts.       • ‘eĐogŶises that diffeƌeŶt solutioŶs eǆist foƌ the saŵe pƌoďleŵ.     • UŶdeƌstaŶds 
the difference between, and appropriately uses if and if, then and else stateŵeŶts.   • Uses a 
ǀaƌiaďle aŶd ƌelatioŶal opeƌatoƌs ǁithiŶ a loop to goǀeƌŶ teƌŵiŶatioŶ.     • DesigŶs, ǁƌites 
aŶd deďugs ŵodulaƌ pƌogƌaŵs usiŶg pƌoĐeduƌes.         • KŶoǁs that a pƌoĐeduƌe ĐaŶ ďe used 
to hide the detail with sub-solution.         • Peƌfoƌŵs ŵoƌe Đoŵpleǆ seaƌĐhes foƌ iŶfoƌŵatioŶ 
e.g. usiŶg BooleaŶ aŶd ƌelatioŶal opeƌatoƌs.       • AŶalǇses aŶd eǀaluates data aŶd 
information, and recognises that poor quality data leads to unreliable results, and 

iŶaĐĐuƌate ĐoŶĐlusioŶs.     • UŶdeƌstaŶds ǁhǇ aŶd ǁheŶ Đoŵputeƌs aƌe used.   • 
UŶdeƌstaŶds the ŵaiŶ fuŶĐtioŶs of the opeƌatiŶg sǇsteŵ.     • KŶoǁs the diffeƌeŶĐe ďetǁeeŶ 
phǇsiĐal, ǁiƌeless aŶd ŵoďile Ŷetǁoƌks.   • SeleĐts, ĐoŵďiŶes aŶd uses iŶteƌŶet seƌǀiĐes.   
•DeŵoŶstƌates ƌespoŶsiďle use of technologies and online services, and knows a range of 

ǁaǇs to ƌepoƌt ĐoŶĐeƌŶs. • ‘eĐogŶises the audieŶĐe ǁheŶ desigŶiŶg aŶd ĐƌeatiŶg digital 
ĐoŶteŶt.   •UŶdeƌstaŶds the poteŶtial of iŶfoƌŵatioŶ teĐhŶologǇ foƌ ĐollaďoƌatioŶ ǁheŶ 
computers are networked.   • Uses Đƌiteƌia to eǀaluate the ƋualitǇ of solutioŶs, ĐaŶ ideŶtifǇ 
improvements making some refinements to the solution, and future solutions.   
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Designs solutions (algorithms) that use repetition and two-way selection i.e. if, then and 

else.   • Uses diagƌaŵs to eǆpƌess solutioŶs.   • Uses logiĐal ƌeasoŶiŶg to pƌediĐt outputs, 
shoǁiŶg aŶ aǁaƌeŶess of iŶputs.   • Cƌeates pƌogƌaŵs that iŵpleŵeŶt algorithms to achieve 

giǀeŶ goals.   • DeĐlaƌes aŶd assigŶs ǀaƌiaďles.   • Uses post-tested loop e.g. ͚uŶtil͛, aŶd a 
seƋueŶĐe of seleĐtioŶ stateŵeŶts iŶ pƌogƌaŵs, iŶĐludiŶg aŶ if, theŶ aŶd else stateŵeŶt.   • 
Understands the difference between data and informatioŶ.   • KŶoǁs ǁhǇ soƌtiŶg data iŶ a 
flat file ĐaŶ iŵpƌoǀe seaƌĐhiŶg foƌ iŶfoƌŵatioŶ.   • Uses filteƌs oƌ ĐaŶ peƌfoƌŵ siŶgle Đƌiteƌia 
seaƌĐhes foƌ iŶfoƌŵatioŶ.  •KŶoǁs that Đoŵputeƌs ĐolleĐt data fƌoŵ ǀaƌious iŶput deǀiĐes, 
including sensors and applicatioŶ softǁaƌe.   • UŶdeƌstaŶds the diffeƌeŶĐe ďetǁeeŶ 
haƌdǁaƌe aŶd appliĐatioŶ softǁaƌe, aŶd theiƌ ƌoles ǁithiŶ a Đoŵputeƌ sǇsteŵ.   • 
Understands the difference between the internet and internet service e.g. world wide web.   

•Shoǁs aŶ aǁaƌeŶess of, aŶd ĐaŶ use a ƌaŶge of iŶteƌŶet seƌǀiĐes e.g. VOIP. • ‘eĐogŶises 
what is acceptable and unacceptable behaviour when using technologies and online 

services.  
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●UŶdeƌstaŶds that algoƌithŵs aƌe iŵpleŵeŶted oŶ digital deǀiĐes as pƌogƌaŵs.  • DesigŶs 
siŵple algoƌithŵs usiŶg loops, aŶd seleĐtioŶ i.e. if stateŵeŶts.   • Uses logiĐal ƌeasoŶiŶg to 
pƌediĐt outĐoŵes.   •DeteĐts aŶd ĐoƌƌeĐts eƌƌoƌs i.e. deďuggiŶg, iŶ algoƌithŵs.   ●Uses 
aƌithŵetiĐ opeƌatoƌs, if stateŵeŶts, aŶd loops, ǁithiŶ pƌogƌaŵs.   •Uses logiĐal ƌeasoŶiŶg to 
pƌediĐt the ďehaǀiouƌ of pƌogƌaŵs.   •DeteĐts aŶd ĐoƌƌeĐts siŵple seŵaŶtiĐ eƌƌoƌs i.e. 
deďuggiŶg, iŶ pƌogƌaŵs.   • ‘eĐogŶises diffeƌeŶt tǇpes of data: teǆt, Ŷuŵďeƌ.     •AppƌeĐiates 
that pƌogƌaŵs ĐaŶ ǁoƌk ǁith diffeƌeŶt tǇpes of data.   •‘eĐogŶises that data ĐaŶ ďe 
stƌuĐtuƌed iŶ taďles to ŵake it useful.     ●‘eĐogŶises that a ƌaŶge of digital deǀiĐes ĐaŶ ďe 
ĐoŶsideƌed a Đoŵputeƌ.     • ‘eĐogŶises aŶd ĐaŶ use a ƌaŶge of iŶput aŶd output deǀiĐes. • 
UŶdeƌstaŶds hoǁ pƌogƌaŵs speĐifǇ the fuŶĐtioŶ of a geŶeƌal puƌpose Đoŵputeƌ.   • 
Naǀigates the ǁeď aŶd ĐaŶ ĐaƌƌǇ out siŵple ǁeď seaƌĐhes to ĐolleĐt digital ĐoŶteŶt.     • 
Demonstrates use of computers safely and responsibly, knowing a range of ways to report 
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d uŶaĐĐeptaďle ĐoŶteŶt aŶd ĐoŶtaĐt ǁheŶ oŶliŶe. ●Uses teĐhŶologǇ ǁith iŶĐƌeasiŶg 
independence to purposefully organise digital content.    
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• UŶdeƌstaŶds ǁhat aŶ algoƌithŵ is aŶd is aďle to eǆpƌess siŵple liŶeaƌ ;ŶoŶ-branching) 

algoƌithŵs sǇŵďoliĐallǇ.   • UŶdeƌstaŶds that Đoŵputeƌs Ŷeed pƌeĐise iŶstƌuĐtioŶs.   • 
DeŵoŶstƌates Đaƌe aŶd pƌeĐisioŶ to aǀoid eƌƌoƌs.  ●KŶoǁs that useƌs ĐaŶ deǀelop their own 

programs, and can demonstrate this by creating a simple program in an environment that 

does Ŷot ƌelǇ oŶ teǆt e.g. pƌogƌaŵŵaďle ƌoďots etĐ.   • EǆeĐutes, ĐheĐks aŶd ĐhaŶges 
pƌogƌaŵs.   • UŶdeƌstaŶds that pƌogƌaŵs eǆeĐute ďǇ folloǁiŶg pƌeĐise iŶstƌuctions.   

‘eĐogŶises that digital ĐoŶteŶt ĐaŶ ďe ƌepƌeseŶted iŶ ŵaŶǇ foƌŵs.     • DistiŶguishes 
between some of these forms and can explain the different ways that they communicate 

iŶfoƌŵatioŶ.  ● UŶdeƌstaŶds that Đoŵputeƌs haǀe Ŷo iŶtelligeŶĐe aŶd that Đomputers can do 

ŶothiŶg uŶless a pƌogƌaŵ is eǆeĐuted.   • ‘eĐogŶises that all softǁaƌe eǆeĐuted oŶ digital 
devices is programmed.       
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●Dƌaǁs a stoƌǇďoaƌd foƌ aŶ eǀeƌǇdaǇ aĐtiǀitǇ ● kŶoǁs aĐtioŶs ǁill ƌesult fƌoŵ a seƋueŶĐe of 
iŶstƌuĐtioŶs ●Giǀes aŶotheƌ pupil a seƌies of pƌeĐise iŶstƌuĐtioŶs to ŵoǀe aƌouŶd oďjeĐts, 
●UŶdeƌstaŶds ǁhat aŶ algoƌithŵ is ●UŶdeƌstaŶds that algoƌithŵs aƌe iŵpleŵeŶted oŶ 
digital deǀiĐes as pƌogƌaŵs ●IdeŶtifies the oƌdeƌ of aĐtioŶs that ǁill happeŶ fƌoŵ sequence 

of iŶstƌuĐtioŶs ● Uses logiĐal ƌeasoŶiŶg to ideŶtifǇ outĐoŵes ● KŶoǁs Đoŵputeƌs Ŷeed ŵoƌe 
pƌeĐise iŶfoƌŵatioŶ thaŶ huŵaŶs, ●PlaŶs aŶd eŶteƌs a seƋueŶĐe of iŶstƌuĐtioŶs foƌŵiŶg aŶ 
algoƌithŵ speĐifǇiŶg distaŶĐe aŶd tuƌŶs, ●Deďugs a siŵple pƌogƌaŵ ● Uses simple logo 

pƌogƌaŵ ● Looks at siŵilaƌities ďetǁeeŶ a flooƌ ƌoďot aŶd logo oŶ a sĐƌeeŶ 
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● Oƌdeƌs a seƌies of piĐtuƌes iŶto the ĐoƌƌeĐt seƋueŶĐe ● DisĐusses aŶ eǆistiŶg stoƌǇďoaƌd ● 
IdeŶtifies aŶd talks thƌough a ƌaŶge of algoƌithŵs ie. Fiƌe alaƌŵ, ƌeĐipe, ǁashiŶg haiƌ ● 
Understands a simple set of instructions, and can both physically follow and give forward, 

ďaĐkǁaƌd aŶd tuƌŶ iŶstƌuĐtioŶs to ŵoǀe fƌoŵ oŶe poiŶt to aŶotheƌ ● KŶoǁs that Đoŵputeƌs 
Ŷeed eǆaĐt iŶstƌuĐtioŶs aŶd ŵake eǀeƌǇ effoƌt to aǀoid eƌƌoƌs ● KŶoǁs that deǀiĐes aŶd 
softǁaƌe ĐaŶ ďe ĐoŶtƌolled ďǇ sǁitĐhes ● CaŶ eǆploƌe the ƌesults of pressing a button on a 

robot and can create simple programs using symbols. 
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