
 
 
 

Computer Science  
MAT Subject Identification Criteria  

 
 
General characteristics of a more-able pupil in Computer Science  
 

 Has a growth and logical mind set  

 Has an inquisitive nature - “What if? What then? What else is new? What could happen in the 
future? style questions  

 Creative, innovative, strategic, analytical and tenacious in the approach to solving problems.  

 Persistent and resilient, even if a problem cannot be solved in the first attempt.  

 Motivated to learn new concepts and languages not taught in lessons including a desire to explore 
additional areas independently beyond the given breadth of the Computing curriculum. 

 Independent in their studies, when solving problems and creating solutions.  

 Focused on the detail when analysing problems and creating solutions.  

 Curious and enthusiastic when problem solving.  

 Makes connections between concepts they have learnt within and between subjects.  

 Inclined to want to help others develop their own understanding, e.g. explaining the logic of 

required steps. 

 
Abilities of a more-able Senior pupil in Computer Science  
 

 A comprehensive understanding of how instructions are stored and executed within a computer 

system, how types of data can be represented and manipulated digitally using binary digits. 

 An understanding of the individual (moral), social (ethical), legal and cultural opportunities and 

risks of digital technology on society. 

 An ability to apply, in all scenarios, the fundamental principles and concepts of computer science 
including; abstraction, decomposition, logic, algorithms and data representation. 

 An ability to analyse complex problems in computational terms through practical experience of 
solving such problems including writing efficient programs to do so. 

 An ability to use two or more text-based programming languages, to solve complex computational 
problems, compiling without error and using efficient, modular, data structures. 

 The ability to demonstrate a thorough understanding of the components that make up digital 
systems, and how they communicate with one another and with other systems. 

 

 
 
 



Abilities of a more-able Senior-Prep pupil in Computer Science  
 

 A comprehensive understanding of the hardware and software components that make up 
computer systems and how they communicate with one another and with other systems. 

 A comprehensive understanding of how instructions are stored and executed within a computer 
system and be confident in the knowledge of how data of various types can be represented and 
manipulated digitally in the form of binary digits. 

 An ability to reflect on the social, economic and ethical issues raised by the use of technology and 
be able to communicate this in an articulated and well-presented manner. 

 An ability to efficiently design, use and evaluate computational abstractions that model the state 
and behaviour of real-world problems and physical systems. 

 An ability to use two or more programming languages, at least one of which is textual, to solve 
computational problems, compiled without error, using complex, and modular, data structures. 

 An ability to understand and demonstrate the use of several key algorithms in order to reflect 
computational thinking and implement logical reasoning when comparing and justifying 
alternative algorithms for the same problem. 

 An ability to undertake creative projects that involve selecting, using, and combining multiple 
applications, preferably across a range of devices, to achieve challenging goals, including collecting 
and analysing data and meeting the needs of known users thus demonstrating ICT capability 
significantly above that expected for their age. 

 
 
Parents can support a more-able pupil in Computer Science by encouraging them to: 

 

 Programme in two or more text-based programming languages. You will find many online 
courses/sites which facilitate this.  Fig. 1 on the next page shows a flowchart which might help 
inform your child which languages they may want to learn. The ‘Online Resources’ section below 
will offer a selection of websites your child could use. 

 Enrol on MOOCs or watch online seminars/TedTalks. There is a plethora of topics to explore, such 
as Quantum Computing, Self-driving vehicles and the Impact of Social media on our Society. 

 Join a coding club inside/outside of school, attend externally hosted computing events or take part 
in the competitions (listed below). 

 Visit museums related to computing and technology, such as 

 The National Museum of Computing, Milton Keynes - https://www.tnmoc.org/ 

 Science Museum, London - https://www.sciencemuseum.org.uk/home  

 The National Space Centre, Leicester - https://spacecentre.co.uk/  

 Jodrell Bank Discovery Centre, Manchester - https://www.jodrellbank.net/  

 Museum of Technology, The History of Gadgets and Gizmos, Spalding - 
http://www.museumoftechnology.org.uk/index.php  

 Create their own blog, stream their creations on sharing platforms. 

 Subscribe to a computing/technology magazines. Examples are: PCMag and WIRED. 
 Watch films/documentaries related to computing e.g. The Imitation Game, Ready Player One, Mr. 

Robot and BBC Click. 

 

 

https://www.tnmoc.org/
https://www.sciencemuseum.org.uk/home
https://spacecentre.co.uk/
https://www.jodrellbank.net/
http://www.museumoftechnology.org.uk/index.php


Fig. 1: https://s3.amazonaws.com/learneroo-images/main/PickingaProgrammingLangauge.png 

 

 

 

Competitions suitable for more-able Computer Science pupils 

 
Cyber Discovery is the most effective and fun way to master technical skills and security concepts, as 
a gateway to the industry or just to up your digital skills! As you embark on your journey, you will 
become an agent for the virtual Cyber Protection Agency, where you will stop criminal gangs who are 
using their cyber skills to do damage online. You will have a go at real-world cyber attacks, learning 
how cyber security experts play a vital role in protecting our hospitals, banks, army, and police 
services - https://joincyberdiscovery.com/ 
 
CyberFirst Girls Competition aims to support girls interested in a career in cyber security. The NCSC 
are working hard to get more girls interested in a career in cyber security. The CyberFirst Girls 
Competition provides a fun but challenging environment to inspire the next generation of young 
women to consider a career in cyber security - https://www.ncsc.gov.uk/cyberfirst/girls-competition 
 
Bebras is an international initiative aiming to promote Informatics (Computer Science or Computing) 
and computational thinking among school students at all ages. Every child has the opportunity to take 
part in the initiative and then those who score highly are supported to go further onto the next stages 
of the competition - http://www.bebras.uk/ 
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MathWorks Math Modeling (M3) Challenge is a contest for high school juniors and seniors in the U.S. 
and sixth form students in England and Wales. Through participation, students experience what it’s 
like to work as a team to tackle a real-world problem under time and resource constraints, akin to 
those faced by professional mathematicians working in industry - https://m3challenge.siam.org/ 
 
The OpenUK Kids competition and supporting course is designed to help equip students with the 
skills, knowledge and experience in Open Technology to begin their learning path around the meaning 
of “Open”, using the UK designed MiniMU glove kit, inspired by Imogen Heap’s MiMU glove and BBC 
micro:bit, to kick off a skills learning process that will help the UK meet the challenges of tomorrow’s 
technology and build future leadership in Open Source Software, Open Source Hardware and Open 
Data - https://openuk.uk/kidscompetition/ 
 
 
The Alan Turing Cryptography Competition is aimed at secondary school children in the UK up to 
Year 11 (England and Wales), S4 (Scotland), Year 12 (Northern Ireland). Pupils do not need to be a 
computer whizz or a mathematical genius — ‘you just need to keep your wits about you and be good 
at solving problems!’ - https://www.maths.manchester.ac.uk/cryptography_competition/ 
 
The Bank of England student technology competition challenges students, aged 16 to 18, to show 
how they would use data to measure the impact of climate change on the economy. Students are 
asked to create meaningful data visualisation that explores how climate change affects the economy. 
https://www.bankofengland.co.uk/education/competitions/technology-competition 
 
The FXP Festival Teams participating in FXP Festival 2021 will be challenged to work together over a 
nine-week period to design and develop a computer game, based on a surprise theme, which will be 
revealed at the start of week one. Each module will be supported by a recorded session (up to one 
hour) provided by an expert in the game development industry, following which teams will have the 
remaining six weeks to put what they’ve learned into practice, feeding into their overall project - 
https://fxpfestival.com/fxp-2021/ 
 
Wolfram Challenges are an expanding collection of Challenges for both beginners and experienced 
programmers. Find a track that fits your interests in coding, math, word puzzles, computational 
thinking and more… https://challenges.wolfram.com/ 
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