


V Level in Digital systems and data
Sample scheme of work: Unit F016 – Digital solution design and communication
This sample resource is based on early unit content. We have produced it to show the structure and level of detail you can expect in the full resource. Content remains provisional and subject to change until the specification is accredited and must not be used for teaching. 
About this sample resource 
We have produced this sample scheme of work to give you an early view of how teaching and learning may be planned for this unit. 
The purpose of this sample is to:
illustrate the structure, layout and level of support you can expect in the final published scheme of work
show how a topic area is broken down into lessons, activities, and learning outcomes
help you begin high‑level curriculum planning, while final details are still in development.
What’s included at this stage
This sample includes:
a sample of lessons from a topic area
indicative lesson aims, activities and resources
subject knowledge support for you
a format that matches the structure of the full scheme of work.
It reflects early unit content, which remains provisional and subject to change until the specification is accredited.
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How you should use this sample 
We recommend using this sample to:
understand the level of support provided in the full scheme of work
begin early planning and resourcing discussions
consider how the unit may fit within wider curriculum sequencing
provide feedback to your centre leadership or curriculum team.
Please do not use this sample for teaching. The content remains provisional and subject to change until the specification is accredited.
What will be added in the full version
Once the specification is accredited we will produce a full version of this resource. The full scheme of work will include:
all topic areas for the unit
lesson content aligned to the accredited specification
links to approved resources
additional subject‑knowledge guidance and common misconceptions
indications of opportunities for assessment, differentiation, stretch and challenge.
Next steps
Our comprehensive schemes of work will become a valuable resource for you, offering unit-specific guidance and ideas to meet teacher and student needs. Designed in an easy-to-edit Word format, they will include detailed lesson-by-lesson plans with guided learning hours (GLH), key words and terms, learning outcomes, and teaching ideas with useful links. They will provide subject knowledge support by topic area, ensuring practical application across varied school schedules. Our schemes of work are just one approach you could use to teach our specification and the use of any resources highlighted is optional.
Once the specification is accredited, the full versions of our schemes of work will be available on Teach Cambridge.
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Topic area: Problem solving and digital solution design
Lessons
	! Content remains provisional and subject to change until the specification is accredited. Do not use for teaching.

	Lesson number
	Specification coverage 
	GLH
	Lesson aims and outcomes
	Lesson ideas, key words and activities 
	Useful resources
	Student independent learning – ideas and resources

	For this unit give students a scenario for a digital solution as a ‘project’ to apply the theory topics to.

	1
	4.1 Computational thinking and programming logic
· Computational thinking
· Abstraction
	1
	By the end of the lesson, students should:
understand how abstraction is applied in digital solution design
understand how abstraction is used to solve problems.
	Starter
Introduce the ‘Knight’s Tour’ problem. Allow students to map out all the possible routes a Knight can travel. (reduce the size of the board)
Main task
Link the starter to the Paris tour guide explaining the link to abstraction and the real world. Showing students further examples such as the London Tube map.
Introduce the concept of computational thinking.
Introduce a scenario such as a school wellbeing/sustainability app or similar problem (see knowledge support section). Allow students to read the scenario and create a mind map which features should be abstracted, and which should not (this could also link to 1.2 functional requirements) they can then go on to create a client specification, annotating what the removed and why.
Alternative task
Give students an example of an app or game – a good example is a driving simulator for learning to drive a car. Get students to identify which parts of real-life can be abstracted.
Students can then go onto use the abstracted specification to design the interface for the application – explaining/annotating the decisions made, related to the abstraction.
	Abstraction (mcellin.me.uk/) – abstraction
Knight's Tour (problems.cc/) – Knight's Tour problem
The Tour Guide Activity (teachinglondoncomputing.org/) – Tour Guide activity

	Students should use Cornell note taking to create structured notes to reflect on the lesson.
Students can use the Knight’s Tour resources to create their own implementation of the tube map for the school/college.

	2
	4.1 Computational thinking and programming logic
· Computational thinking
Decomposition
	1
	By the end of the lesson, students should:
understand how decomposition is applied in digital solution design
understand how decomposition is used to solve problems.
	Starter
Option 1 – Complete the ‘drinks order’ task (cup of tea or coffee) – This can be a nice throwback to a year 7 task. 
Option2 - Use a similar approach but offer a much wider complex problem such as organising an event.
Allow students to creatively break down their choices into smaller manageable tasks.


Main task
Introduce the term decomposition as breaking a complex problem into smaller, manageable components.
Allow students to continue with the scenario from lesson 1 – this time focussing on 2-3 of the features identified e.g. reward redemption.
Students should break down the task into smaller chunks, explaining and detailing the inputs and outputs that part of the system provides. This can be further linked to procedural programming and subroutines.
Challenge students to identify:
· which modules are independent?
· which modules require data from others?
Alternative task
Provide students with some existing apps such as Spotify. Allow students to break the app down into its major functional components, then further break them down into individual parts.
	What is Decomposition Computational Thinking? (geeksforgeeks.org/) – decomposition and computational thinking
Computational Thinking (computingatschool.org.uk/) – computational thinking PDF
Computational Thinking – CodeAI (studio.code.org/) – computational thinking lesson plan

	Students should use Cornell note taking to create structured notes to reflect on the lesson.
Allow students, or give an example, to research hierarchy diagrams. Get the students to complete a hierarchy diagram for the scenario app/an app of their choice.

	3
	4.1 Computational thinking and programming logic
· Computational thinking
· Pattern Recognition
	2
	By the end of the lesson, students should:
understand how pattern recognition is applied in digital solution design
understand how pattern recognition is used to solve problems.
	Starter
Give the students a simple maze. Students should decompose the solution into a set of smaller problems or an algorithm. Students should then think about:
which instructions appear more than once?
can we simplify the algorithm?
Students can then introduce the concept of repeats to refine their solutions.
Main task
Introduce pattern recognition and show students various examples such as predictive text, computer vision, machine learning, speech processing for example.
Give students a series of examples of apps such as Netflix, Spotify etc, answering the following questions:
what pattern is being identified?
why is finding the pattern useful?
what would happen if no pattern existed?
One method of teaching pattern recognition can be through the use of machine learning.
Using the google teachable machine, you can generate models to identify images such as classifying between dogs and cats – this can be linked to pattern recognition.
Create Class A = water bottle.
Create Class B = phone.
Train model.
Test with unseen examples.
Discussion questions:
what patterns was the computer looking for?
how accurate was it?
what happened when you showed an object it had never seen?
why did it sometimes make mistakes?
This can then be linked to the app from the previous 2 lessons, looking at what patterns could be recognised such as travel, device usage etc.
Additional resource
Although designed for younger audiences, there are a number of mini games that demonstrate pattern recognition e.g. the plants versus zombies maze task (creating a loop to solve a maze).
	Maze Generator (mazegenerator.net/) – maze generator
Classic Maze #12 – CodeAI (studio.code.org/) – maze activity
Pattern Recognition – Introduction (geeksforgeeks.org/) – introduction to pattern recognition
Google Teachable Machine (teachablemachine.withgoogle.com/) – Teachable Machine

	Students should use Cornell note taking to create structured notes to reflect on the lesson.


	4
	4.1 Computational thinking and programming logic
· Programming logic
· Sequencing
· Selection
· Iteration
	2
	By the end of the lesson, students should:
understand the three programming constructs
understand the role of programming logic when designing digital solutions
understand how sequence, selection and iteration are used to develop digital solutions.

	Starter
Get students to stand up, and call a series of questions such as ‘Sit down if you have an Xbox’ etc. This will link to selection and branching. Alternatively, you can expand upon the drinks order task from lesson 2, giving the instructions in the wrong order and allowing students to reorder them to illustrate sequencing.
Main task
Introduce the concepts of iteration, selection and sequence, showing examples of flowcharts and algorithms. This can be linked to the sustainability app project e.g. Login → View Challenges → Complete Challenge → Earn EcoCoins.
Use this lesson time to teach some of the basics of applab/python or whichever implementation you choose.
Alternative
Instead of the project element, give students tutorials/challenges from sites such as Python Challenges – Beginner Level - 101 Computing
To allow them to practically implement programming constructs, or alternatively they can write pseudocode algorithms.
	App Lab (code.org/) – create apps with JavaScript
The three basic programming constructs (craigndave.org/) – GCSE Computer Science programming constructs

	Allow students to create some basic programs in the language of your choice (or continue with the app lab block based approach)
Instead of the project element, give students tutorials/challenges from sites such as Python Challenges – Beginner Level - 101 Computing


	5
	4.1 Computational thinking and programming logic
Programming logic
Sequencing
Selection
Iteration
	2
	By the end of the lesson, students should:
understand the three programming constructs
know the role of programming logic when designing digital solutions
know how sequence, selection and iteration are used to develop digital solutions.
	Use this lesson to allow students to complete their prototype applications
Students create 2-3 screens:
home screen
challenges screen
rewards screen.
Implement sequencing:
button navigation through screens.
Implement selection:
checking Eco balance for a reward.
Alternative task
Instead of the app lab approach you can use app lab, scratch etc to create some basic programs implementing Ifs etc.
	App Lab (code.org/) – create apps with JavaScript
The three basic programming constructs (craigndave.org/) – GCSE Computer Science programming constructs

	Allow students to create some basic programs in the language of your choice (or continue with the app lab block based approach)
Instead of the project element, give students tutorials/challenges from sites such as Python Challenges – Beginner Level - 101 Computing


	6
	4.1 Computational thinking and programming logic
Programming logic
Sequencing
Selection
Iteration
	2
	By the end of the lesson, students should:
understand the three programming constructs
know the role of programming logic when designing digital solutions
know how sequence, selection and iteration are used to develop digital solutions.
	Use this lesson to allow students to complete their prototype applications.
Implement iteration to create a sustainability quiz (for loop through questions).
Alternative task
Instead of the app lab approach you can use app lab, scratch, Gamelab, turtle etc to implement some basic constructs for example repeats to.
By the end of the lesson, students should create some digital art. A good example of a fully coded approach is P5Js.
	App Lab (code.org/) – create apps with JavaScript
The three basic programming constructs (craigndave.org/) – GCSE Computer Science programming constructs

	Allow students to create some basic programs in the language of your choice (or continue with the app lab block based approach)
Instead of the project element, give students tutorials/challenges from sites such as Python Challenges – Beginner Level - 101 Computing


	7
	4.2 Structured digital solution design
Design
Development
Testing
	1
	By the end of the lesson, students should:
know how structured approaches support the design, development and testing of digital solutions
understand the purpose of structured approaches to designing, developing and testing digital solutions. 


	Starter
Show the class various videos of buggy games such as:
link 1 – No man’s sky
link 2 – Cyber Punk
link 3 – Spiderman 2.
Lead this into a discussion about why testing is important.
Main task
Explain the 3 stages (design development & testing) for this lesson and ensure students are aware of the steps and processes.
Once covered, refer back to the app created for the programming constructs. As the students won’t have designed the app and would have likely just made it, get them to reflect on how a formal design would have improved their final product. This can lead onto the development and finally testing. Allowing students to reflect on any broken code.
Finish the lesson with students creating a test plan for their apps.
Alternative task
Bring up a methodology such as waterfall - give students a scenario such as a new app, or game/website.
Allow students to work in groups or individuals to follow the waterfall methodology through to testing, completing screen designs and test plans.
	What Is Software Testing? (ibm.com/) – software testing
Software Development Life Cycle (SDLC) (geeksforgeeks.org/) – software development life cycle

	Use the link below
17 Different Types of Testing in Software | Perfecto by Perforce
To go beyond the specification and gain further understanding of testing.

	8
	4.2 Structured digital solution design
Evaluation
Refinement

	2
	By the end of the lesson, students should:
know how structured approaches support the design, development and testing of digital solutions
understand the purpose of structured approaches to designing, developing and testing digital solutions. 


	Starter
Display three pieces of client feedback:
‘the login button doesn't work’
‘the app crashes on my new phone’
‘it works, but I'd like a leaderboard feature’.
Allow students to critique the feedback, how useful is it?
Main task
Explain types of refinement & the purpose of evaluating:
corrective: fixing bugs and errors
adaptive: modifying software for new environments or technologies
perfective: improving performance or adding features
preventive: anticipating and preventing potential future issues.
Get students to use the designs from last lesson, or the prior created app on Applab. Allow them to score and evaluate the solutions and give 3 improvements (superficial design changes would be best) - use this as ‘client feedback’ and link to the SDLC.
Alternative task
Give students screenshots or a simple description of an app such as:
Green Futures Sustainability App:
home page
solar power dashboard
challenges page
rewards shop.
Students act as consultants and complete:
	What works well?
	3 positives

	What could be improved?
	3 improvements

	Type of refinement
	Corrective/adaptive/ perfective/preventive

	Justification
	Why it would improve the user experience



	Software Development Life Cycle (SDLC) (geeksforgeeks.org/) – software development life cycle

	Students should use Cornell note taking to create structured notes to reflect on the lesson.


	9
	4.3 Constraints and collaborative decision-making
Design constraints
Technical constraints
Organisational constraints
Resource constraints
	2
	By the end of the lesson, students should:
understand three types of constraints when developing digital solutions
understand how different constraints influence the suitability of potential digital solution.
	Starter
Think of an app or a game you use a lot or enjoy.
Think about how they could be improved in a perfect world e.g. Fortnite – better graphics, 1000 players in 1 game and larger maps.
Ask the students, why don’t they just do that?
This allows students to think about limitations such as time, technology and money.

Main task
Explain to students the definitions of each constraint. Once complete give them some scenarios, students should label/fill in the correct type of constraint and how possibly to mitigate them.
Give each group a different project scenario such as:
college sustainability app
driving simulator
fitness tracking app
online revision platform
food ordering app.
Identify 3-5 likely constraints.
Rank them from most to least significant.
Recommend solutions to the client.
Alternative task
Put students into pairs and give each pair a scenario:
college sustainability app
fitness tracking app
revision planner app
event booking app.
Ask them to design their ideal solution first (5 mins).
Then introduce constraints one at a time such as:
must run on 5-year-old smartphones
users may not always have internet access
must use college branding and colours
must comply with the college accessibility policy
budget reduced by 50%
project deadline moved forward by one month.
Students must:
1. identify the constraint type
2. decide how it affects their design
3. explain how they could mitigate it.
	Design Constraints (uxpin.com/) – constraints in design
Technical Constraints – Software Architectures (brainkart.com/) – technical constraints
How to Manage Constraints in Software Development (apriorit.com/) – software development constraints
What are Resource Constraints? (saviom.com/) – resource constraints

	Students should use Cornell note taking to create structured notes to reflect on the lesson.
This video is from World of Warcraft and covers the technical limitations of changing systems
Start at 16 mins roughly
Students can explain the technical issues and the resolutions blizzard had to implement  

	10
	4.3 Collaborative decision-making
Inclusive collaboration
Responsible collaboration
Responsible collaboration
	2
	By the end of the lesson, students should:
understand how constraints influence collaborative decision making 
understand collaborative decisions and inclusive collaboration
understand the important of inclusive and responsible collaboration in achieving effective outcomes
understand the impact of design decisions on users and organisations.
	Starter
Present students with:
Your team is stranded on a desert island. You can only take 5 of the following 10 items.
Students first decide individually, then in groups.
Afterwards discuss:
was everyone's opinion heard?
did one person dominate?
how were disagreements resolved?
Main task
Give groups the scenario:
The college has £10,000 to spend on ONE improvement.
Options:
more parking spaces
new computers
better Wi-Fi
student common room refurbishment
sports equipment
additional study spaces.
Rules:
every member must contribute at least once
one student acts as an observer
no voting until everyone has spoken.
Students must decide:
which option to choose
why?
how they ensured collaboration was inclusive.
Alternative task
Students are developing an app but can only keep 5 out of 10 features because of budget and time constraints.
They must:
debate which features stay/go
reach a team decision
explain which constraints affected them
justify how their final solution remains inclusive and useful.
	Collaborative Decision Making (thevirtualtrainingteam.com/) – collaborative decision making
Inclusive Collaboration at Work (rallybright.com/) – inclusive collaboration

	Students should use Cornell note taking to create structured notes to reflect on the lesson.
Give students the following statement to write an extended piece of writing to discuss
Evaluate the importance of inclusive and responsible collaboration when making decisions as part of a team developing a digital solution.


	11
	Assessment
	1
	N/A
	Using AI/Exam Builder/SAMS/your own understanding of the course to create a quiz for formative assessment.
	
	

	12
	Feedback
	1
	N/A
	Use this session to feedback answers, correct mistakes and address misconceptions giving students accurate and effective feedback.
	
	




Subject knowledge support for this topic area
	! Content remains provisional and subject to change until the specification is accredited. Do not use for teaching.

	Subject knowledge enhancement
	Details

	Underlying knowledge and understanding
	Students should understand that complex problems can be solved systematically by breaking them into smaller parts, identifying similarities, removing unnecessary detail, and creating logical algorithms. They should understand how sequence, selection and iteration control program flow.
Students should understand that digital solutions are developed through an iterative process of design, development, testing, evaluation and refinement. Each stage informs the next and contributes to a higher-quality outcome.
Students should understand that digital solutions are influenced by limitations including technology, organisational priorities and available resources. Successful projects require collaboration between stakeholders and consideration of different viewpoints.

	Common misconceptions
	Computational thinking is only used in programming.
Abstraction means removing all detail rather than only irrelevant detail.
Decomposition and abstraction are the same thing.
Iteration and selection can be used interchangeably.
A loop will always run forever unless manually stopped.
Testing is only for finding bugs: While identifying defects is crucial, testing also ensures quality, validates requirements, and improves performance and usability.
Testing happens only after development: testing is most effective when integrated throughout the SDLC (e.g., during design and coding).
Constraints are always negative and prevent innovation.
The best technical solution is always the best overall solution.
Everyone involved in a project has the same priorities.
Collaboration simply means working in a group.
Majority opinion should always determine decisions.

	Key concepts
	Abstraction: removing unnecessary detail to focus on what is important.
Decomposition: breaking a complex problem into smaller, manageable parts.
Pattern recognition: identifying similarities and trends within problems.
Sequencing: executing instructions in a specific order.
Selection: making decisions using conditions (IF/ELSE).
Iteration: repeating a set of instructions until a condition is met.
Design: planning how a digital solution will meet requirements.
Development: creating and implementing the solution.
Testing: checking that the solution works as intended.
Evaluation: assessing how effectively the solution meets its objectives.
Refinement: improving a solution based on testing and evaluation feedback.
Technical constraints: limitations caused by hardware, software or technical requirements.
Organisational constraints: limitations arising from policies, procedures or stakeholder requirements.
Resource constraints: limitations relating to time, budget, staffing or equipment.
Inclusive collaboration: ensuring all stakeholders can contribute and be heard.
Responsible collaboration: working ethically, respectfully and professionally towards shared goals.

	Subject knowledge enhancement for teachers 
	Software Development Life Cycle (SDLC) - GeeksforGeeks
Programming Constructs A Level Computer Science | OCR
Collaboration in software development processes: a review on modeling and executing collaborative processes | Proceedings of the 2024 8th International Conference on Software and e-Business
What are Constraints in Software Development and How to Manage Them Efficiently




Summary of updates
	Date
	Version
	Section
	Change

	November 2026
	1.0
	All
	Sample content for early teacher review.
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