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[bookmark: _heading=h.u2tsvy8ysh1v]Designing an interactive learning assistant
[bookmark: _heading=h.lwx7njiye80x]Introduction
This Project Brief is designed to prepare you for the occupational specialism (OS) component of the T Level Technical Qualification in Digital Software Development. You will be presented with a real-world scenario, followed by four tasks to complete:
Task 1: 	Analysing a problem and designing a solution
Task 2: 	Developing the solution
Task 3a: 	Gathering feedback
Task 3b: 	Evaluating feedback
This Project Brief mirrors the Software Development Life Cycle (SDLC) you will be expected to follow when working in industry. 
Project scenario
You work for an EdTech (Educational Technology) company that specialises in personalised learning solutions for schools. The company wants to branch out into a new subject area – Computer Science – to meet the growing demand for programming skills. The company has noticed that while there are a lot of online platforms and video tutorials available to support students learning to code for the first time, beginners often find the transition to text-based programming difficult. Identifying and solving errors can be frustrating without personalised support. 
You are a junior developer who has been asked to design and develop an interactive learning assistant to help secondary school students learn to program in Python. The learning assistant will use rule-based logic (see Glossary) to simulate a one-to-one tutor experience, adapting its questions, responses and feedback based on user input and progress.

The business need
The scenario
The EdTech company has built a reputation for successful interactive learning in languages and mathematics. They want to use their experience to develop a solution that supports students who are learning programming for the first time. 
The problem
Market research into Computer Science shows that while students are comfortable with block-based coding, the move to text-based languages often leads to frustration due to syntax errors and a lack of immediate, personal feedback. Existing resources, such as general video tutorials, are insufficient because they cannot provide immediate, contextual support when a student is stuck on a specific problem or error during a coding task.
You must create a functional prototype of a rule-based learning assistant. The assistant must be able to determine a user’s understanding through interactive questioning. It must also dynamically adjust the difficulty or learning path to create a personalised experience.
Success criteria
For the prototype to be considered a success and move into full production, it must:
1. ask the user multiple-choice questions to determine whether they understand a concept;
2. use branching logic to guide users through different learning paths based on their answers; 
3. provide immediate feedback to users (e.g. hints and explanations) before moving on to a new topic or query;
4. have a user interface that is intuitive and supportive for beginner programmers, evidenced by at least 75% of a minimum of five test users being able to navigate a complete learning path without requiring assistance;
5. track individual user journeys using a robust data structure with the ability to save and load progress to an external file or database;
6. comply with UK General Data Protection Regulation (GDPR) and the Data Protection Act 2018, ensuring that data is stored securely and protects user privacy according to the regulations;
7. meet clearly defined acceptance criteria with testable conditions (e.g. correct branching logic, valid input handling, successful data storage and retrieval);
8. demonstrate consideration of ethical and legal requirements.
Constraints and parameters
To ensure the project is delivered on time for the internal review, the following constraints are in place:
· The core logic must be written in Python. For data management, you are expected to use Structured Query Language (SQL). You may use SQLite (via Python's sqlite3 library) or a full SQL database server, provided you can demonstrate robust data storage and retrieval of user progress.
· The prototype should focus on only two core Python programming concepts (such as variables and if statements).
· The learning assistant must be built using conditional, rule-based logic. 
· You should use a version control system such as Git to manage your codebase throughout development, committing your changes regularly with meaningful commit messages.


Task 1: Analysing a problem and designing a solution
This task requires you to research existing solutions and regulatory requirements before producing a formal project proposal and technical design documentation.
[bookmark: _heading=h.ags750t18nfq]Research
In preparation for developing the prototype, you should carry out research into at least two existing EdTech platforms that support the teaching of programming. Identify how the platforms use interactive elements and immediate feedback to support students. Look specifically at how they handle the transition to text-based programming challenges and error solving. 
You must also research legal requirements like GDPR when storing student names, progress and scores.
[bookmark: _heading=h.jjhbkbpfemvp]Proposal
Based on your research, write a formal project proposal for the Python learning assistant. The proposal should be presented as a document with clear headings for each of the following eight areas:
1. An overview of the business context. 
2. A clear definition of the problem. 
3. A detailed description of the proposed solution.
4. A list of functional and non-functional requirements outlining what the system must do and how it should perform.
5. An overview of the Key Performance Indicators (KPIs) for the solution. A KPI might be: “At least 80% of test users successfully complete a full learning path without encountering an unhandled error.”
6. Justification of how the solution meets the needs of the clients and users. 
7. An overview of potential risks and how these will be mitigated. 
8. A description of relevant regulator guidelines and legal requirements, and how these should be applied in the solution.
[bookmark: _heading=h.v2owb85dtwo]Design documentation
Before developing the solution, you must produce a technical design that clearly maps out how the software will function. This must include the following:
· Interface designs that apply user experience (UX) design principles.
· Data requirements outlining the database structure.
· Algorithm designs detailing your solutions to a selection of different problems (step-by-step logic flow). 
· A test strategy that outlines dependencies, prerequisites, the types of tests that will be carried out, and the order in which you will carry out the tests.
Your design documentation should communicate the proposed solution in a way that is suitable for both technical and non-technical audiences. Documentation should include enough detail that stakeholders understand your proposed solution. It should also allow other developers to work on the solution.
[bookmark: _heading=h.5n8kik5pg0ui]Remember!
· Think about the user. How will a beginner feel using your assistant? When designing your solution, always consider the needs of the user. Your design should be accessible to students of all abilities. For example, it should be: 
· easy to navigate, with a clear structure and consistent layouts;  
· readable – consider options for adjustable font sizes and colour contrast;  
· welcoming and intuitive, so all users can quickly understand how to interact with the system. 
· Plan for progress. Think about how your system will know if a user is ready to move from an easy question to a more difficult one.
· Consider the legal and ethical implications of your solution. Since this tool will store user progress, you must specify how you will adhere to UK General Data Protection Regulation (GDPR) and the Data Protection Act 2018. Think about what Personal Identifiable Information (PII) is absolutely necessary to store and how you will justify its collection.


[bookmark: _heading=h.9v134uai4hz3]Task 2: Developing the solution
You have received approval for your design and must now start developing a working prototype of the solution.
[bookmark: _heading=h.23qzbxxcs5cr]Develop a functional prototype
In this task, you will transform your design into a working prototype. Your prototype must focus on demonstrating the underlying logic and data systems, rather than a large volume of content. There are two main parts to this task. 
1. Rule-based logic: You will use Python to develop the branching logic. This must include selection structures (e.g. if-elif-else) to manage learning paths based on users’ answers to multiple-choice questions and data validation. Remember: The prototype only needs to focus on teaching a maximum of two Python concepts. 
2. Data integration: You will integrate a database and SQL to manage user data, such as storing student profiles and tracking progress across different sessions. (Note: Using SQLite is an acceptable option for implementing these requirements within a Python environment.)
You must use common coding conventions and follow good practice when developing your solution. Your code must be robust, implementing data validation and error handling to ensure that the program does not crash if a user enters unexpected data types. 
[bookmark: _heading=h.jscfvuwlaja8]Asset log 
Throughout the development process you must maintain an asset log. You will document the following:
· All external resources used, such as Python libraries or third-party code snippets, including the version and purpose. 
· Any AI-generated code snippets used. You may use Generative AI (GenAI) to assist with specific code snippets. If you do, you must document:
· the specific prompts you provided the AI;
· the original code output provided by the AI;
· any refinements and testing you performed to ensure the code snippet worked and met project requirements.
For every asset, provide a clear rationale and terms of use, with justification for why it was chosen over alternatives.
[bookmark: _heading=h.4gpufic1ch29]Testing 
You must demonstrate that your solution is reliable through evidence of iterative testing:
· You should include a detailed test plan that covers the test type, the test data used, the expected result and the actual result. 
· Your testing must cover valid, invalid, boundary and erroneous data to ensure the branching logic is robust.
· Evidence should demonstrate how the solution meets the defined success criteria. 
[bookmark: _heading=h.kqzkwfap5l3a]Remember!
· Explain your logic. Use comments in your code to explain how the branching works so another developer can follow your thinking.
· If you use GenAI to help you solve a bug or write a code snippet, make sure you document what you asked and how you checked the result. 
· Test as you go. Do not wait until the end to test your code. Check that your branching paths work every time you add a new question. 


Task 3a: Gathering feedback
[bookmark: _heading=h.mfv225trdpll]In this task, you will demonstrate your prototype to others, observe how they interact with your learning assistant and gather feedback. 
[bookmark: _heading=h.opfnhxbksigu]Creating a feedback plan
Before demonstrating your prototype, you must create a structured plan to ensure the feedback you collect is high-quality and actionable. Your plan should:
· define who your technical audience and non-technical audience will be;
· describe how you will gather feedback. Will you use a digital survey, a recorded interview or a structured observation of a user trying to solve a Python task using your assistant?
· outline specific questions or criteria to measure the user experience.
[bookmark: _heading=h.6jo10ayws572]Peer feedback sessions
You will use your plan and any materials developed for collecting feedback from both technical and non-technical audiences.
You will need to demonstrate the prototype to your chosen stakeholders. During the demonstration sessions:
· take notes on how the user interacts with the branching logic. Do they get stuck in a loop or is the path clear?
· use feedback forms to record data on whether the personalised paths helped the user to understand Python concepts. 
[bookmark: _heading=h.xxse3nh6zuot]Remember!
· Ask open questions. Instead of asking a question such as “Is this good?” try asking questions like “Where did you feel confused?” or “What would make you want to use it again?”
· Record any bugs. If a tester does something unexpected, make a note of what happened so you can discuss it in your evaluation.


[bookmark: _heading=h.fd8aywav70t9][bookmark: _heading=h.x5drze219in]Task 3b: Evaluating feedback
Now that you have developed your prototype and gathered feedback, you need to write an evaluation and prepare a presentation on your findings.
[bookmark: _heading=h.ez672dhvr8o5]Evaluation
Produce a technical evaluation comparing the final prototype against the success criteria in the initial proposal. This document should provide a critical analysis:
· Compare the final solution with the functional and non-functional requirements you wrote in your proposal. Did you meet all of them? If not, why?
· Evaluate the rule-based branching. Was the branching logic robust enough to handle all user scenarios?
· Reflect on any legal or ethical implications (e.g. privacy concerns) of the stored data and the effectiveness of the rule-based logic. 
· Identify two specific areas where the software could be improved to better support beginner programmers.
[bookmark: _heading=h.tfqzlz8p5jt4]Present your design
Prepare a presentation for the EdTech company leadership team, which includes both technical and non-technical members. Your presentation must address the following points:
· Show the key features of your code, specifically highlighting the branching logic and the data visualisation of user progress.
· Explain how the system could be expanded from two Python concepts to a full curriculum.
· Critically compare your rule-based system to a potential GenAI version. Discuss:
· the risk of AI ‘hallucinations’ when teaching coding syntax;
· the difficulty of controlling GenAI output for younger users;
· how GenAI might offer more natural conversation than your programmed rules.
· Suggest how the project should adapt to changing technology or regulatory requirements.
[bookmark: _heading=h.uvpq8utpce18]Remember!
Reflect on both strengths and areas for improvement. It is okay if some parts of your system did not work as planned. Explain what happened and how you would fix it with more time.
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