
GOLDEN STANDARD

GCSE → A Level
Computer Science
Summer Transition Project



The six-week transition journey PROJECT MAP

WEEK 1 Set up, profile and Python 
basics

Create folders, run first program, baseline confidence.

WEEK 2 Selection, loops and testing

Build a quiz, validate input and test properly.

WEEK 3 Strings, files and text analysis

Read files, split text, count words and improve algorithms.

WEEK 4 Theory foundations

CPU, memory, binary, hex and logic.

WEEK 5 Networks, software and ethics

Explain technical systems in context.

WEEK 6 Capstone and final portfolio

Build, improve, evidence and reflect.Recommended pace: 1-2 hours a day for a focused week, or 60-90 
minutes twice a week across the summer. Students must complete 
the Core pathway first, then move upwards.

My weekly study plan

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5
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Task 0: start with your student profile and diagnostic START HERE

Before completing academic tasks, create a baseline. This helps your teacher understand your confidence, motivation and start ing points in September.

CORE

Answer: why did I choose Computer Science?

List your other A Level choices and why they fit.

Rate your confidence in Python, theory and problem-solving 
from 1-5.

Write one target for coding and one target for theory.

CHALLENGE

Explain one GCSE skill you want to strengthen.

Complete a 20-minute Python diagnostic: variables, 
selection and loops.

Write down three misconceptions you still have.

Create a weekly study timetable.

SCHOLAR

Write a one-page “Who am I as a computer scientist?” 
statement.

Identify one technical area to explore beyond the course.

Create a GitHub or folder-based portfolio structure.

Set a measurable stretch target for the summer.

Reflection: where am I starting from?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Python downloadPython download Replit Replit Trinket Trinket
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https://www.python.org/downloads/
https://www.python.org/downloads/
https://replit.com/languages/python3
https://replit.com/languages/python3
https://trinket.io/
https://trinket.io/


Task 1: set up your Python coding workspace PROGRAMMING

A Level students need to write, test, save and explain code. Set up a reliable space where every program can become portfolio evidence.

CORE

Create a CS Transition folder with subfolders.

Open Replit, Trinket, Thonny or VS Code.

Run print("Hello A Level Computer Science").

Save a screenshot of code and output.

CHALLENGE

Create a coding log with date, aim, bug and fix.

Write a program that outputs text and a calculation.

Add comments explaining variables and data types.

Create a test evidence slide.

SCHOLAR

Set up versioned folders or GitHub commits.

Create a reusable project template with README notes.

Compare two IDEs and justify which is better for A Level.

Write coding standards for your own work.

Reflection: what makes my workspace reliable?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

W3Schools PythonW3Schools Python LearnPythonLearnPython Practice PythonPractice Python
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https://www.w3schools.com/python/default.asp
https://www.w3schools.com/python/default.asp
https://www.learnpython.org/
https://www.learnpython.org/
https://www.practicepython.org/
https://www.practicepython.org/


Task 2: Python foundations - input, output, variables PROGRAMMING

This task builds the minimum confidence needed before moving into decisions, loops and algorithms.

CORE

Ask for name, age and favourite subject.

Output a personalised message using f-strings.

Calculate age next year and in five years.

Use three comments to explain your code.

CHALLENGE

Add validation so age must be a number.

Use at least three data types: string, integer, Boolean.

Create a small menu with two options.

Produce normal, boundary and erroneous test evidence.

SCHOLAR

Create a reusable function for safe integer input.

Use exception handling with try and except.

Add automated test cases using assert statements.

Explain why robust input matters in real systems.

Reflection: how did I move from typing code to understanding code?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Variables Variables Input Input ExceptionsExcepti ons
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https://www.w3schools.com/python/python_variables.asp
https://www.w3schools.com/python/python_variables.asp
https://www.w3schools.com/python/ref_func_input.asp
https://www.w3schools.com/python/ref_func_input.asp
https://www.w3schools.com/python/python_try_except.asp
https://www.w3schools.com/python/python_try_except.asp


Task 3: selection, loops and quiz logic PROGRAMMING

Selection and iteration are the backbone of most introductory algorithms. Your aim is to make code that behaves correctly in different situations.

CORE

Create a five-question quiz.

Use if,  elif and else to check answers.

Keep and display a score counter.

Use a loop to ask all questions.

CHALLENGE

Let the user replay the quiz.

Add input validation for blank answers.

Store questions and answers in lists.

Create a test table showing expected and actual outcomes.

SCHOLAR

Randomise question order.

Load questions from a CSV or text file.

Save high scores to a file.

Add difficulty levels and analyse user performance.

Reflection: what bug taught me the most?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Python if Python if Python loopsPython loops 101 Computing101 Computing
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https://www.w3schools.com/python/python_conditions.asp
https://www.w3schools.com/python/python_conditions.asp
https://www.w3schools.com/python/python_for_loops.asp
https://www.w3schools.com/python/python_for_loops.asp
https://www.101computing.net/python-challenges/
https://www.101computing.net/python-challenges/


Task 4: mini project - text analysis program PROGRAMMING

This project turns programming basics into an algorithmic problem. It deliberately starts simple and grows into genuine A Level preparation.

CORE

Paste a paragraph into a string variable.

Split the text into words.

Count the total number of words.

Calculate the average word length.

CHALLENGE

Read the paragraph from a .txt file.

Count how many times each word occurs.

Count how many words start with each alphabet letter.

Ignore case and remove basic punctuation.

SCHOLAR

Sort frequency output from highest to lowest.

Export results to a CSV file.

Create a simple bar chart of letter frequencies.

Evaluate algorithm efficiency and edge cases.

Reflection: how did I break a large problem into smaller parts?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Python filesPython files DictionariesDicti onari es Python stringsPython string s
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https://www.w3schools.com/python/python_file_handling.asp
https://www.w3schools.com/python/python_file_handling.asp
https://www.w3schools.com/python/python_dictionaries.asp
https://www.w3schools.com/python/python_dictionaries.asp
https://www.w3schools.com/python/python_strings.asp
https://www.w3schools.com/python/python_strings.asp


Task 5: Python capstone - build something useful PROGRAMMING

Choose one final coding project. This becomes your strongest evidence of programming independence before September.

CORE

Choose: calculator, number guesser or revision flashcard 
quiz.

Write a success criteria checklist before coding.

Build a working first version.

Take screenshots of code, output and testing.

CHALLENGE

Add validation, functions and useful error messages.

Use lists or dictionaries to store data.

Add a menu system and replay option.

Write a short user guide.

SCHOLAR

Use file storage, OOP or a simple GUI.

Include a technical design: inputs, processing, outputs and 
data structures.

Refactor code for readability and reuse.

Record a short demo explaining your design decisions.

Reflection: what would I improve if I had another week?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

OCR GCSE challengesOCR GCSE challenges OCR A Level challengesOCR A Level challenges Python projectsPython projects
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https://www.ocr.org.uk/Images/260930-coding-challenges-booklet.pdf
https://www.ocr.org.uk/Images/260930-coding-challenges-booklet.pdf
https://www.ocr.org.uk/Images/269433-code-challenges-for-a-level-21-40-.pdf
https://www.ocr.org.uk/Images/269433-code-challenges-for-a-level-21-40-.pdf
https://www.practicepython.org/
https://www.practicepython.org/


Task 6: theory videos and Cornell notes THEORY

A Level success depends on independent note-making. Watching is not enough: you must convert videos into usable revision notes and quiz questions.

CORE

Watch one video on CPU architecture.

Write Cornell notes: cues, notes and summary.

Highlight ten key terms.

Turn three notes into self-quiz questions.

CHALLENGE

Watch two videos: CPU and compilation or memory.

Create five exam-style questions from your notes.

Write definitions without copying from the internet.

Add one diagram to explain a process.

SCHOLAR

Compare two explanations from different sources.

Write a 12-mark style response using technical terms.

Create flashcards using spaced repetition.

Teach the topic in a two-minute audio or video explanation.

Reflection: how effective were my notes for revision?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Craig’n’Dave CPUCraig ’n’Dave CPU CompilationCom pi lation Isaac CS Is aac CS
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https://student.craigndave.org/videos/ocr-alevel-slr01-alu-cu-registers-and-buses
https://student.craigndave.org/videos/ocr-alevel-slr01-alu-cu-registers-and-buses
https://student.craigndave.org/videos/ocr-alevel-slr05-stages-of-compilation
https://student.craigndave.org/videos/ocr-alevel-slr05-stages-of-compilation
https://isaaccomputerscience.org/home
https://isaaccomputerscience.org/home


Task 7: systems architecture - CPU, registers and performance THEORY

This is a high-value A Level topic. Your final outcome should be clear enough for another student to revise from.

CORE

Draw and label ALU, CU, cache and registers.

Define PC, MAR, MDR/MBR, CIR and accumulator.

Describe the fetch-decode-execute cycle in simple steps.

Explain the purpose of cache.

CHALLENGE

Explain how clock speed, cache size and cores affect 
performance.

Add examples of bottlenecks and trade-offs.

Explain overclocking and its risks.

Create five retrieval questions from your diagram.

SCHOLAR

Explain the Von Neumann bottleneck.

Research pipelining or parallel processing.

Compare CPU and GPU roles.

Write a technical paragraph using precise register transfers.

Reflection: which component is still least secure in my memory?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

CPU videoCPU video FDE cycle FDE cycle CPU performanceCPU performance
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https://student.craigndave.org/videos/ocr-alevel-slr01-alu-cu-registers-and-buses
https://student.craigndave.org/videos/ocr-alevel-slr01-alu-cu-registers-and-buses
https://student.craigndave.org/videos/ocr-alevel-slr01-fetch-decode-execute-cycle
https://student.craigndave.org/videos/ocr-alevel-slr01-fetch-decode-execute-cycle
https://student.craigndave.org/videos/ocr-alevel-slr01-performance-of-the-cpu
https://student.craigndave.org/videos/ocr-alevel-slr01-performance-of-the-cpu


Task 8: binary, hexadecimal and logic THEORY

Representation and logic reward accuracy. Show workings clearly so your teacher can identify misconceptions.

CORE

Convert ten denary numbers into binary.

Convert ten denary numbers into hexadecimal.

Complete truth tables for AND, OR and NOT.

Correct your mistakes in a different colour.

CHALLENGE

Add 00011110 to five binary values.

Use two’s complement for five negative numbers.

Complete XOR, NAND and NOR truth tables.

Draw a logic circuit from a Boolean expression.

SCHOLAR

Simplify a Boolean expression using laws.

Design a half-adder or simple control circuit.

Explain overflow and range limits.

Create your own conversion quiz with answers.

Reflection: what pattern helped me reduce errors?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Number basesNumber bases Logic gatesLogic g ates Visualgo Visualgo

11

https://student.craigndave.org/videos/aqa-gcse-slr13-number-bases
https://student.craigndave.org/videos/aqa-gcse-slr13-number-bases
https://student.craigndave.org/videos/ocr-gcse-slr14-logic-gates
https://student.craigndave.org/videos/ocr-gcse-slr14-logic-gates
https://visualgo.net/en
https://visualgo.net/en


Task 9: networks, systems software and technical explanation THEORY

A Level questions often ask you to explain technology in context. Your job is to connect correct terminology with clear cause-and-effect reasoning.

CORE

Explain LAN vs WAN and client-server vs peer-to-peer.

Define router, switch, NIC, WAP and transmission media.

Compare RAM, ROM, virtual memory and flash memory.

Complete a storage comparison table.

CHALLENGE

Create a diagram showing how a computer accesses a 
webpage.

Include DNS, hosting, TCP/IP, HTTP/HTTPS and packet 
switching.

Compare Windows, Linux, Android, iOS and Unix.

Explain how network performance can be improved.

SCHOLAR

Explain layered networking with examples.

Compare OS design priorities: security, usability and 
performance.

Research a real cyber incident and link it to vulnerabilities.

Build an interactive webpage or presentation explaining the 
network journey.

Reflection: how did I make a technical system easier to explain?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Isaac networksIs aac networks Masswerk UnixMass werk Unix BBC Bitesize CSBBC Bi tesize CS
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https://isaaccomputerscience.org/topics/gcse_networking
https://isaaccomputerscience.org/topics/gcse_networking
http://www.masswerk.at/jsuix/
http://www.masswerk.at/jsuix/
https://www.bbc.co.uk/bitesize/subjects/z34k7ty
https://www.bbc.co.uk/bitesize/subjects/z34k7ty


Task 10: computational thinking and problem solving THINKING

Before writing code, strong computer scientists analyse the problem. This section makes that thinking visible.

CORE

Define decomposition, abstraction, pattern recognition and 
algorithmic thinking.

Create a one-page mind map.

Add one real-life example for each idea.

Add one programming example for each idea.

CHALLENGE

Solve three algorithmic puzzles and show your reasoning.

Write pseudocode before coding one solution.

Trace your algorithm with a table.

Evaluate whether your solution is efficient.

SCHOLAR

Research backtracking or graph search.

Attempt a shortest-route or sorting visualisation task.

Explain time complexity in simple terms.

Compare brute force with a more efficient approach.

Reflection: how did thinking first improve my solution?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Craig’n’Dave termsCraig ’n’Dave terms Sorting visualiserSorti ng visualiser OpenLearn CSOpenLearn CS
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https://student.craigndave.org/specification-key-terminology-and-cheat-sheets
https://student.craigndave.org/specification-key-terminology-and-cheat-sheets
https://visualgo.net/en/sorting
https://visualgo.net/en/sorting
https://www.open.edu/openlearn/science-maths-technology/computing-and-ict
https://www.open.edu/openlearn/science-maths-technology/computing-and-ict


Task 11: emerging technology research report RESEARCH

Choose a technology that interests you and explain it with balance. This task prepares students for extended answers, ethical thinking and source evaluation.

CORE

Choose AI, robotics, self-driving vehicles, quantum 
computing or AR/VR.

Explain what the technology is in plain English.

Give two benefits and two risks.

Write a 150-word conclusion about the next 10 years.

CHALLENGE

Use at least three sources and reference them.

Separate social, moral, cultural, legal and ethical issues.

Explain one technical mechanism behind the technology.

Evaluate whether society should invest further.

SCHOLAR

Compare two expert viewpoints.

Include limitations, uncertainty and counterarguments.

Create a one-page infographic for non-specialists.

Write a 600-word report with Harvard-style references.

Reflection: did evidence change my opinion?

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5

Direct links

Ethics playlistEthics playlist Google privacyGoogle privacy ComputerphileCom puterphile
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https://student.craigndave.org/videos/slr-17-ethical-moral-and-cultural-issues
https://student.craigndave.org/videos/slr-17-ethical-moral-and-cultural-issues
https://policies.google.com/privacy
https://policies.google.com/privacy
https://www.youtube.com/user/Computerphile
https://www.youtube.com/user/Computerphile


Task 12: reading, watching and listening menu ENRICHMENT

Choose at least one from each column. The evidence should not be a summary of the plot; it should explain what you learned ab out computing, problem-solving, ethics or society.

Reading

The Most Complex Machine

Explain one idea about how computers work.

Computational Fairy Tales

Explain one CS concept using the analogy.

Hackers by Steven Levy

Summarise one computing pioneer or ethical issue.

The Code Book

Explain one codebreaking or encryption idea.

Watching

The Imitation Game

Explain what it shows about codebreaking.

Hidden Figures

Explain how maths and teamwork shaped technology.

Computerphile video

Write five technical takeaways.

TED: coding creativity

What argument is made about programming?

Listening

Darknet Diaries

Write one cyber security lesson.

Podcast of your choice

Identify a real-world computing problem.

Teacher playlist

Create five retrieval questions.

Audio revision

Record a two-minute recap.

Darknet DiariesDarknet Diarie s The Most Complex MachineThe Most Complex Machine ComputerphileComputerphile
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https://darknetdiaries.com/
https://darknetdiaries.com/
https://math.hws.edu/TMCM/
https://math.hws.edu/TMCM/
https://www.youtube.com/user/Computerphile
https://www.youtube.com/user/Computerphile


Progress tracker: tick, evidence and reflection STUDENT LOG

Use this as your overview. Each task should have evidence in your folder and at least one reflection entry.

Task Core done Challenge Scholar Evidence save d Reflection

Profile □ □ □ □ □

Workspace □ □ □ □ □

Variables □ □ □ □ □

Quiz logic □ □ □ □ □

Text analysis □ □ □ □ □

Capstone □ □ □ □ □

Video notes □ □ □ □ □

CPU □ □ □ □ □

Binary/logic □ □ □ □ □

Networks/OS □ □ □ □ □

Thinking □ □ □ □ □

Research □ □ □ □ □

Enrichment □ □ □ □ □
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Reflection templates students can reuse LEARNING LOG

Students should paste or copy one reflection after each major task. This helps weaker students notice progress and helps stro nger students evaluate decisions.

Coding reflection

Today I built...
The bug I faced was...
I fixed it by...
Next time I will...

Theory reflection

The most important idea was...
I can explain it as...
A keyword I now understand is...
A question I still have is...

Research reflection

My source showed...
The benefit is...
The risk is...
My judgement is...

Stretch reflection

The extension I attempted was...
It was difficult because...
The strategy I used was...
This links to A Level because...
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Built-in support for a student who may struggle DIFFERENTIATION

The project now reduces cognitive overload.
A weak student is not asked to “just build a program”. They are given a clear Core route, 
small steps, examples of evidence, direct links and reflection prompts that help them 
notice progress.

Core pathway always starts with accessible, concrete actions.

Each programming task moves from working code to testing and improvement.

Reflection logs ask what was difficult and how it was solved.

Progress tracker makes completion visible and less overwhelming.

Resources include beginner-friendly Python and theory support.

Example scaffold

Text analysis begins with a paragraph in a string, then split(), then count, 
then average length. File reading and frequency analysis only come later.
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Built-in challenge for exceptionally bright students DIFFERENTIATION

The Scholar route prevents ceiling effects.
A high-attaining student is pushed beyond GCSE recap into algorithmic thinking, robust 
programming, technical depth, independent source evaluation and portfolio-level 
presentation.

Python stretch includes functions, files, OOP, CSV, testing and efficiency.

Theory stretch includes Von Neumann bottleneck, pipelining and layered networking.

Research stretch requires expert viewpoints, limitations and proper referencing.

Capstone project asks for design decisions, user guide and evaluation.

Students can produce evidence suitable for personal statements or interviews.

Example extension

The quiz task grows into randomised questions, file-loaded data, high-score 
storage and performance analysis rather than stopping at if-statements.
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Teacher assessment rubric FOR MARKING

Use this rubric to give quick formative feedback in September. It rewards effort, improvement and technical independence, not just prior attainment.

Are a Developing Secure Exceptiona l

Organisation Some tasks complete; evidence inconsistent. Portfolio organised with most evidence saved. Portfolio is professional, indexed and easy to assess.

Programming Core programs run with some support. Programs use selection, loops, testing and improvements. Programs show functions, validation, files or advanced design.

Theory Basic definitions and notes attempted. Clear explanations with diagrams and key terminology. Technical depth, comparisons and precise evaluative writing.

Reflection Describes what was done. Explains difficulty, solution and next step. Evaluates decisions and links learning to A Level study.

Research Uses one or two sources. Balanced benefits, risks and conclusion. References multiple sources and evaluates uncertainty.
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Final submission checklist SEPTEMBER READY

Before submitting, students should check that their portfolio proves growth. It is better to show honest improvement than to hide mistakes.

Student profile and confidence diagnostic completed.

At least four Python tasks completed with screenshots.

At least one programming task includes testing evidence.

At least one programming task includes a meaningful improvement.

Two theory video note pages completed.

CPU or systems architecture diagram completed.

Binary/hex/logic practice completed and corrected.

Emerging technology research task completed.

At least one reading, watching and listening reflection completed.

Final reflection written: what I can now do better than before.

Final reflection: my September starting point

Confidence before: 1 2 3 4 5

What I found difficult:

How I solved it:

Confidence after: 1 2 3 4 5
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Direct links bank RESOURCES

All links are included as clickable text. Students should use the links responsibly and record what they used in their portfolio.

Python

LearnPythonLearnPython W3SchoolsW3Schools

Practice PythonPractice Python ReplitReplit

Theory

Isaac CSIsaac CS OCR Isaac specOCR Isaac spec

Craig’n’DaveCraig’n’Dave BBC BitesizeBBC Bitesize

Challenge

VisualgoVisualgo 101 Computing101 Computing

OCR GCSE codingOCR GCSE coding OCR A Level codingOCR A Level coding

Enrichment

ComputerphileComputerphile Darknet DiariesDarknet Diaries

The Most Complex MachineThe Most Complex Machine OpenLearnOpenLearn
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https://www.learnpython.org/
https://www.learnpython.org/
https://www.w3schools.com/python/default.asp
https://www.w3schools.com/python/default.asp
https://www.practicepython.org/
https://www.practicepython.org/
https://replit.com/languages/python3
https://replit.com/languages/python3
https://isaaccomputerscience.org/home
https://isaaccomputerscience.org/home
https://isaaccomputerscience.org/pages/specification_page_ocr
https://isaaccomputerscience.org/pages/specification_page_ocr
https://student.craigndave.org/
https://student.craigndave.org/
https://www.bbc.co.uk/bitesize/subjects/z34k7ty
https://www.bbc.co.uk/bitesize/subjects/z34k7ty
https://visualgo.net/en
https://visualgo.net/en
https://www.101computing.net/python-challenges/
https://www.101computing.net/python-challenges/
https://www.ocr.org.uk/Images/260930-coding-challenges-booklet.pdf
https://www.ocr.org.uk/Images/260930-coding-challenges-booklet.pdf
https://www.ocr.org.uk/Images/269433-code-challenges-for-a-level-21-40-.pdf
https://www.ocr.org.uk/Images/269433-code-challenges-for-a-level-21-40-.pdf
https://www.youtube.com/user/Computerphile
https://www.youtube.com/user/Computerphile
https://darknetdiaries.com/
https://darknetdiaries.com/
https://math.hws.edu/TMCM/
https://math.hws.edu/TMCM/
https://www.open.edu/openlearn/science-maths-technology/computing-and-ict
https://www.open.edu/openlearn/science-maths-technology/computing-and-ict


FINAL MISSION

Arrive in September with evidence.
You do not need to know everything before A Level starts. You do need to show 
curiosity, resilience, organisation and a willingness to improve your code.

I can write and test basic Python.

I can explain key computing theory using technical vocabulary.

I can research responsibly and judge evidence.

I can reflect honestly on difficulty and progress.

Computer Science rewards students who keep going when the first solution fails.
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