
What is Computing Science? 
 
Here is a collection of definitions, not prescriptive,  of Computing Science taken from the web.  Also included is the summary of 
the rationale for current SQA Nat 5 Computing Science course and the current Experience and Outcomes.   
 
You may find them useful when considering the question “What is Computing Science”.  If you have time, search the web or ask 
AI what Computing Science is. 
 
Britannica 
Computer science, the study of computers and computing, including their theoretical and algorithmic foundations, hardware 
and software, and their uses for processing information. The discipline of computer science includes the study of algorithms and 
data structures, computer and network design, modeling data and information processes, and artificial intelligence. Computer 
science draws some of its foundations from mathematics and engineering and therefore incorporates techniques from areas 
such as queueing theory, probability and statistics, and electronic circuit design. Computer science also makes heavy use of 
hypothesis testing and experimentation during the conceptualization, design, measurement, and refinement of new algorithms, 
information structures, and computer architectures. 
 
Computer science is considered as part of a family of five separate yet interrelated disciplines: computer engineering, compu ter 
science, information systems, information technology, and software engineering. This family has come to be known collectively  
as the discipline of computing. These five disciplines are interrelated in the sense that computing is their object of study, but 
they are separate since each has its own research perspective and curricular focus. 
 
Code Academy 
Computer science is the study of computers and how they work, including software, hardware, and algorithms. An algorithm is a  
list of instructions for completing a task. In computer science, an algorithm tells the computer what to do and how to do it.  
Computer science is an umbrella term that covers everything from artificial intelligence and data science to robotics, game 
development, cybersecurity, and more. While you might think of computers like laptops or desktops, computer science involves 
everything to do with computing. That means everything from cell phones to ATMs to wearable technology like Fitbits.  
 
It’s also a way of thinking: 
 
“Computational thinking is about understanding how computers solve real-world problems. There are things we do every day 
that use computational thinking. If I’m meeting a friend at a restaurant, and I know where the restaurant is, I’ll naturally find the 
shortest or most efficient path there. Being able to recognize how we think computationally and translating that to 
programming is a big part of gaining that foundational computer science knowledge.” 
 
MIT 
Computer science deals with the theory and practice of algorithms, from idealized mathematical procedures to the computer 
systems deployed by major tech companies to answer billions of user requests per day. 
 
Primary subareas of this field include: theory, which uses rigorous math to test algorithms’ applicability to certain problems; 
systems, which develops the underlying hardware and software upon which applications can be implemented; and human -
computer interaction, which studies how to make computer systems more effectively meet the needs of real people. The 
products of all three subareas are applied across science, engineering, medicine, and the social sciences. Computer science 
drives interdisciplinary collaboration both across MIT and beyond, helping users address the critical societal problems of our era, 
including opportunity access, climate change, disease, inequality and polarization. 
 
University of Oxford 
Computer science is about understanding computer systems and networks at a deep level.  
 
Computers and the programs they run are among the most complex products ever created; designing and using them effectively 
presents immense challenges. Facing these challenges is the aim of computer science as a practical discipline, and this leads to 
some fundamental questions: 
 

• How can we capture in a precise way what we want a computer system to do? 
• Can we mathematically prove that a computer system does what we want it to? 
• How can computers help us to model and investigate complex systems like the Earth’s climate, financial systems or our 

own bodies? 
• What are the limits to computing? Will quantum computers extend those limits? 

 
The theories that are now emerging to answer these kinds of questions can be immediately applied to design new computers, 
programs, networks and systems that are transforming science, business, culture and all other aspects of life.   



University of Glasgow  
Computing science is wide-ranging: from programming and engineering large software systems, to the design and evaluation of 
human-computer interfaces, algorithms, computer and network systems, artificial intelligence, information retrieval and big 
data systems. 
 
University of Edinburgh 
Computer science concerns understanding, designing, implementing and using computing systems. These systems can range in 
scale, and complexity, from the tiny components of a single processor to the globe -spanning internet. 
The core concepts of computing come from mathematics, logic, and engineering, such as:  

• what it means to compute 
• what can or cannot be computed 
• how computers work 

 
Computer science also concerns the practical techniques of programming computers to solve real and difficult problems. There 
are many links to other subjects, including: 

• electronics 
• physics 
• mathematics 
• biology 
• psychology 
• linguistics 
• sociology 

 
University of Dundee 
Computer science is the study of computers and computational systems. It's about understanding how computers work and 
creating new ways for these to solve complex problems. To become a computer scientist, you’ll need to understand concepts 
such as: 

• algorithms 
• data structures 
• programming languages 
• computer architecture 
• software development methodologies 

 
Some computer scientists will specialise in artificial intelligence (AI) and machine learning. Others might choose a field su ch as 
user experience (UX). 
 
As the world changes and technology advances, so does computer science. You can see this in the use of computer science. It's  
in things like smart devices and driverless vehicles. 
 
SQA National 5 Computing Science 
The National 5 Computing Science course encourages candidates to become successful, responsible and creative in using 
technologies, and to develop a range of qualities including flexibility, perseverance, confidence, and enterprise. At this le vel, the 
course covers a common core of concepts which underpin the study of computing science and explores the role and impact of 
contemporary computing technologies. It also includes a range of transferable skills, which opens up a wide range of career and 
study opportunities. 
 
It enables candidates to: 

• apply computational-thinking skills across a range of contemporary contexts 
• apply knowledge and understanding of key concepts and processes in computing science  
• apply skills and knowledge in analysis, design, implementation, testing and evaluation to a range of digital solutions  
• communicate computing concepts and explain computational behaviour clearly and concisely using appropriate 

terminology 
• develop an understanding of the role and impact of computing science in changing and influencing our environment 

and society 
 
The course has four areas of study:  

• Software design and development 
• Computer Systems 
• Database Design and Development 
• Web Design and Development  

 
 



Computing Science Experiences and Outcomes Education Scotland 
 

Organiser Early First Second Third Fourth 

 
Understanding the 
world through 
computational 
thinking 
 

 
I can explore computational 
thinking processes involved in 
a variety of everyday tasks 
and can identify patterns in 
objects or information. 

TCH 0-13a 
 

 
I can explore and comment on 
processes in the world around 
me making use of core 
computational thinking 
concepts and can organise 
information in a logical way. 

TCH 1-13a 
 

 
I understand the operation of 
a process and its outcome. I 
can structure related items of 
information. 

TCH 2-13a 
 

 
I can describe  different 
fundamental information 
processes and how they 
communicate and can identify 
their use in solving different 
problems. 

TCH 3-13a 
I am developing my 
understanding of information 
and can use an information 
model to describe particular 
aspects of a real world 
system. 

TCH 3-13b 

 
I can describe in detail the 
processes used in real world 
solutions, compare these 
processes against alternative 
solutions and justify which is 
the most appropriate. 

TCH 4-13a 
I can informally compare 
algorithms for correctness and 
efficiency. 

TCH 4-13b 
 

 
Understanding and 
analysing 
computing 
technology 
 

 
I understand that sequences 
of instructions are used to 
control computing 
technology. 

TCH 0-14a 
I can experiment with and 
identify uses of a range of 
computing technology in the 
world around me. 

TCH 0-14b 
 

 
I understand the instructions 
of a visual programming 
language and can predict the 
outcome of a program written 
using the language. 

TCH 1-14a 
 
I understand how computers 
process information. 

TCH 1-14b 
 

 
I can explain core 
programming language 
concepts in appropriate 
technical language. 

TCH 2-14a 
I understand how information 
is stored and how key 
components of computing 
technology connect and 
interact through networks. 

TCH 2-14b 
 

 
I understand language 
constructs for representing 
structured information 

TCH 3-14a 
I can describe the structure 
and operation of computing 
systems which  have multiple 
software and hardware levels 
that interact with each other. 

TCH 3-14b 
 

 
I understand constructs and 
data structures in a textual 
programming language 

TCH 4-14a 
I can explain the overall 
operation and architecture of 
a digitally created solution 

TCH 4-14b 
I understand the relationship 
between high level language 
and the operation of 
computer 

TCH 4-14c 
Designing, building 
and testing 
computing 
solutions 
 

I can develop a sequence of 
instructions and run them 
using programmable devices 
or equivalent. 

TCH 0-15a 

I can demonstrate a range of 
basic problem solving skills by 
building simple programs to 
carry out a given task, using 
an appropriate language. 

TCH 1-15a 

I can create, develop and 
evaluate computing solutions 
in response to a design 
challenge. 

TCH 2-15a 

I can select appropriate 
development tools to design, 
build, evaluate and refine 
computing solutions based on 
requirements. 

TCH 3-15a 

I can select appropriate 
development tools to design, 
build, evaluate and refine 
computing solutions to 
process and present 
information whilst making 
reasoned arguments to justify 
my decisions. 

TCH 4-15a 
 



A Brief History of Computing qualifications in schools 
 

• Denotes a revision to the course 
 

 



What changes have been made to Computing Qualifications at SCQF levels 4 - 6 over the years…. 
 
Computing at SCQF level 4 
 

Standard Grade Computing Studies (General) Intermediate 1 Computing Studies 

• Computer Applications (60 hours);  
Computer Systems(20 hours); 
Computer Programming(40 hours);  
Project Work (30 hours); 

• Flexibility (10 hours) 

• Computer Application Software (40 hours);  
Computer Systems (40 hours);  

• Optional Unit  
• [Software Development; Information Systems; The 

Internet] (40 hours) 
•   

2004 Update 

2006 Update • Computer Applications (40 hours);  
Multimedia Applications (40 hours);  

• Optional Unit  
• [Computers and the Internet; Information and the 

Internet] (40 hours) 

• Computer Applications (60 hours);  
Computer Systems(20 hours); 
Computer Programming(40 hours);  
Project Work (30 hours); 

• Flexibility (10 hours) 

2013 National Qualifications National 4 Computing Science Course Specification 

• Software Design and Development; 
• Information Systems Design and Development 
• Added Value Unit 

 
Computing at SCQF level 5 
 

Standard Grade Computing Studies 
(Credit) 

Intermediate 2 Computing  Intermediate 2 Information Systems 

• 1999 Arrangements 

• Computer Applications (60 hours);  
Computer Systems(20 hours); 
Computer Programming(40 hours);  
Project Work (30 hours); 

• Flexibility (10 hours) 

• Computer Systems - including 
applications (40 hours);  
Software Development (40 hours);  
Computing Project (40 hours); 

• Database Systems (40 hours); 
• Information Organisation (40 

hours);  
• Optional Unit [Computer 

Application Software; Expert 
Systems; Hypermedia] (40 
hours) 

• 2006 update 

• Computer Applications (60 hours);  
Computer Systems(20 hours); 
Computer Programming(40 hours);  
Project Work (30 hours); 

• Flexibility (10 hours)  

• Computer Systems (40 hours);  
• Software Development (40 hours);  
• Optional Unit [Artificial Intelligence; 

Computer Networking; Multimedia 
Technology] (40 hours 

• Using Information (40 hours); 
• Database Systems (40 hours); 
• Optional Unit [Expert Systems; 

Applied Multimedia; The 
Internet] 40 hours)  

• 2013 END • 2014 END 

2013 National Qualifications National 5 Computing Science Course Specification 

• Software Design and Development; 
Information Systems Design and Development 

• 2017 Update 

• Software Design and Development; 
• Database Design and Development; 
• Web Design and Development; 
• Computer Systems 

 
  



Computing at SCQF level 6 
 

Higher Computing  Higher Information Systems 

• Computer Systems (40 hours);  
• Software Development (40 hours);  

 
• Optional Unit  

[Artificial Intelligence; Computer Programming; 
Computer Networking; Multimedia Technology] (40 
hours) 

• Database Systems (40 hours);  
• Information Organisation (40 hours);  

  
• Optional Unit  

[Computer Application Software; Expert Systems; 
Hypermedia] (40 hours) 

2006 Update 

• Computer Systems (40 hours);  
• Software Development (40 hours);  

 
• Optional Unit  

[Artificial Intelligence; Computer Networking; 
Multimedia Technology] (40 hours) 

• Using Information (40 hours);  
• Relational Database Systems (40 hours);  

  
• Optional Unit  

[Expert Systems; Applied Multimedia; The Internet] 40 
hours) 

• 2014 END 

2013 National Qualifications Higher Computing Science Course Specification 

• Software Design and Development; 
• Information Systems Design and Development 

• 2018 Update 

• Software Design and Development; 
• Database Design and Development; 
• Web Design and Development; 
• Computer Systems 

  



Current Senior Phase course options at SCQF Levels 4, 5 and 6 
 
  



McKinsey Technology Trends Outlook 2024 
 
When we think about Computing Science and associated technologies in education, we often look at how this area of study can 
lead to positive destinations and careers for our learners.  The McKinsey Technology Outlook 2024 highlights which technology 
trends matter most for companies in 2024. New analysis by the McKinsey Technology Council highlights the adoption, 
development, and industry effects of advanced technologies. View online 
 
Extracts: 
Analysis of 4.3 million job postings across our 15 tech trends underscored a wide skills gap. Compared with the global average, 
fewer than half the number of potential candidates have the high-demand tech skills specified in job postings. Despite the year-
on-year decreases for job postings in many trends from 2022 to 2023, the number of tech -related job postings in 2023 still 
represented an 8 percent increase from 2021, suggesting the potential for longer-term growth 
 

 
 

 
 
Across the 15 technologies, adoption levels vary across different industries and company sizes, as does the perceived progress 
toward adoption. 

 
  

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-top-trends-in-tech


Interesting Links for Consideration 
 
The Curriculum in Scotland 
• The Curriculum Improvement Cycle 
• Scotland's Curriculum 
• Exploring the Four Capacities 
 
STACS and Computing Science 
• Missing Pieces for CS (Scotland) 
• A Brief History for CS in Education 
• Scottish Teachers Advancing Computing Science  
 
Big Ideas in Computing Science 
• The Big Ideas of K-12 Computer Science Education 
• Seven Big Ideas of Computer Science (From the AP CS Principles Curriculum Framework) 
 
Creativity and Computing Science 

• Creativity in Computer Science 
• Studying interrelations of computational thinking and creativity: A scoping review (2011–2020) 
 
Computational Thinking 
• Computational Thinking Is More about Thinking than Computing 
• The cognitive effects of computational thinking 
 
Computing Science Curricula 
• Research review series: computing (England) 
• Reimagining CS Pathways (USA) 
• A changing nation: how Scotland will thrive in a digital world (Scotland) 
 

https://blogs.glowscotland.org.uk/glowblogs/cices/
https://home.scotlandscurriculum.scot/
https://education.gov.scot/media/fyhfck3p/education-scotland-notosh-exploring-the-four-capacities-october-2022.pdf
https://blogs.glowscotland.org.uk/glowblogs/digilearn/files/2024/11/Missing-Pieces-for-CS-pre-reading.pdf
https://blogs.glowscotland.org.uk/glowblogs/digilearn/files/2024/11/A-Brief-History-for-CS-in-Education.pdf
https://www.stacs.scot/
https://www.csse.canterbury.ac.nz/big-ideas/BigIdeas-webdocument-15-Feb-2021.pdf
https://w3.cs.jmu.edu/mayfiecs/cs101/big-ideas.pdf
https://ellipsiseducation.com/blog/creativity-in-computer-science
https://www.sciencedirect.com/science/article/abs/pii/S036013152100230X
https://link.springer.com/article/10.1007/s41979-020-00030-2
https://www.sciencedirect.com/science/article/pii/S0360131523002385
https://www.gov.uk/government/publications/research-review-series-computing/research-review-series-computing
https://reimaginingcs.org/
https://www.gov.scot/publications/a-changing-nation-how-scotland-will-thrive-in-a-digital-world/pages/digital-education-and-skills/

