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Objectives: 

 Decompose the problem 

 Explain the structure of the solution 

 Design a solution to each part of the problem 

 Use algorithms in the design of the solution 

 Create suitable user interface designs 

 List usability features for the solution 

 Identify key variables, data structures, classes and validation 

 Develop test plans for each part of the development 

 Justify all decisions in the design process 

 

 

Help: 

 Use the walkthrough book on teams Files -> Class Materials -> AO3 – 

Programming Project -> “Tackling A-Level Projects OCR COM SCI.” The book 

goes through each section about what to do with tips and examples. 

 Look at the exemplar work on teams of moderated work. Files -> Class 

Materials -> AO3 – Programming Project -> “Exemplar Work.” 

 Use the feedback excel sheet already given to you on OneDrive to help you 

understand what you need to do to get to the higher grade boundaries in 

each section. 

 Email/message on teams Alex Wooding. 
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Decompose the Problem 

You need to break down your problem in a logical way to show you understand 

how to tackle the project itself. This is to demonstrate that you understand how each 

aspect of the project works along side others using a 'decomposition diagram/s'. 

Another way that you can do this if you are struggling is by making a flowchart/s 

showing how you want the finished product to work. (You can hand draw these but 

if it isn't easy to read then you can lose marks easily - I would recommend making it 

on the PC) 

You must also write a justification paragraph as to why you have split each of the 

tasks/objects/entities in the way you have to prove you are making a logical and 

justified conclusion going forward with the project. Link back to why this 

computational method is helping you to solve the problems in front of you. You can 

also have multiple versions of the same diagrams, this shows thought, planning and 

care being taken and provided you explain your reasoning for the changes will 

enable you to get the higher marks. 

Types of diagrams you can use:  

Please use the book for examples of each type to guide you. 

 Decomposition diagrams 

 Class diagrams 

 Data flow diagrams 

 Entity relationship diagrams (E-R Diagrams) 

Think back to our Procedural & Object-Oriented programming lessons to help 

decompose and link back to theory content, this will help in your justifications. Look 

for the lessons on Teams and OneNote if you have forgotten how to implement this 

for your project.  

Procedural programming you're using: Variables, procedures & functions.  

Object-Oriented you're using: Attributes & methods. 

If you have/or need to do research into any technologies i.e Databases, Object-

Oriented programming or suitable languages for your project then I suggest writing 

about it here in a similar way to the research conducted in the analysis. You can 

refer to this research when in the ‘variables/data structures/validation’ part of the 

section also. 

Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 
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Describe the solution 

Algorithms 

You must describe the solution for your project code. Depending on the complexity 

of your project this can be quite extensive and if it is mentioned in your diagrams in 

the previous section, you need to be at least attempting to implement a basic 

solution here.  

This means you must use the diagrams/flowcharts you made earlier to inform how 

your code will work at a very basic level using pseudocode. The better your ‘picture’ 

of how you want it to look now is the more aware you are of the tasks/challenges 

ahead of you and the more prepared you will be. I have placed some examples 

below but suggest you look at the examples on Teams to give you a better idea of 

the level of detail required of the top level bands. 

Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 
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User Interface Designs 

Below are examples of a bare minimum to include on your User Interface Designs. This 

should not be high quality and needs to show more of a skeleton view of the overall 

ideas that you wish to put in place. You get marks of the content not the overall 

aesthetics of it at this point. You must ensure that each of the diagrams you make are 

well thought out and explained in a paragraph linking back to the research and 

stakeholders constantly. You should make a few diagrams based on the nature of your 
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project. E.g. A game would have a home screen, a game view screen and possibly a 

settings screen. 

 

 
 

Usability Features 

You must discuss the usability features you're going to put in place to ensure a good user 

experience. 

You need to answer (without directly answering these questions in the report, i.e. Don’t 

copy and paste them in then answer them): 

1. What makes your program accessible to the user?  

2. What allows them to use your program more easily?  

https://uk-prod.asyncgw.teams.microsoft.com/v1/objects/0-wuk-d4-e013d3777af6220a82b16d1053f77207/views/imgo
https://uk-prod.asyncgw.teams.microsoft.com/v1/objects/0-suk-d1-9f48073eea1e502ff61d4687390ec2d8/views/imgo
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3. What have you found out in your research which will help a user understand, 

navigate and control your program?  

You should link back to your user interface designs and justify why you made decisions 

on layout/button size etc. If you are unsure of what specifically to write, think about how 

people with a disability can use software already available in the public domain and 

see their 'usability features' that have been put in place to make their lives easier using 

the software. 

E.g. 

 Text to speech options  

 Ability to enter data again without the program crashing  

 Colours and fonts to help highlight core information  

 Layout of the GUI at certain points (Enlarged areas/boxes where data needs to 

be entered)  

 Location of menus and core content  

 Ideas to help specific users (Disabilities) 

If you want some more ideas about accessibility please watch this video: 

https://www.youtube.com/watch?v=IkQk8ZbToNo  

Variables/Data Structures/Validation 

1. Variables: You must think carefully about the variables that you are intending 

to use. You will have already thought about them in the section ‘Algorithms’ 

above. This is the opportunity to explain the ‘Name’, ‘Data Type’ and ‘Use’ for 

each of them. 

Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 

 

https://www.youtube.com/watch?v=IkQk8ZbToNo
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2. Data Structures: This can consist of any Databases, Stacks, Queues, Graphs, 

Lists, Tuples and Hash Tables you wish to or have considered incorporating to 

the project. If you have done some research in any of these technologies I 

would suggest linking back to it to justify your decisions going forward. E.g. 

When determining the next player in the game, you can talk about the ability 

to use enqueue and dequeue to move them appropriately.  

If it makes more sense to add an E-R Diagram with the database content 

here, then that is fine to do so. 

Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 
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3. Validation: You must ensure that your solution has some inbuilt validation to 

ensure that bugs, errors or general issues do not occur. You will need to 

explain how and why you are putting these measures in place. If you have 

not already talked about this while making your pseudocode you must 

reiterate your design ideas and reasoning behind doing this. E.g. A user inputs 

an impossible number such as a float that your software cannot handle. You 

code must have a way of ensuring that incorrect input from users would not 

cause the software to stop, crash or output an incorrect result. 
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Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 

 

 

 

 

Describe the approach to testing 

 In-Development test plan 

The purpose of this task is to ensure that you are using ‘iterative testing’ for 

everything that you make. This shows that if you have tried and tested all aspects of 

the code before moving onto the next decomposed task. This uses ‘White-box 

testing as it is based on the code that is written for individual parts of the algorithm or 

sections.  

What needs to be tested? 
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 Syntax errors – Normally detected by the IDE – not needed. 

 Logical errors – Logical paths, e.g. Boolean expressions have been used – 

needed. 

 Runtime errors – Unexpected events happen, e.g. dividing by zero error which 

hasn’t been considered – needed. 

 Validation –  

o Normal – test data should be accepted by validation rules without 

causing errors. 

o Boundary – test data check the max and min values that can be 

entered. The data type should also be correct/ 

o Invalid – test data is of the correct data type, but just outside of the 

validation rules. 

o Erroneous – test data should not be accepted. It will be of the wrong 

data type.  

 Output – Results show where errors may exist. It is possible that each function 

or class you test works individually but causes errors when linked together.  

This is an example of how you would test your user interface but testing should also 

be conducted on code to include the potential errors listed above. 

 

The examples of testing tables are not from the example project used throughout the 

rest of this document. This is an example of it done particularly well in another 

project. 
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 Post-Development test plan 

This is a form of ‘Black-box testing’ that is carried out when the entire solution is 

complete. Good test plans are designed to try to make the system fail as this would 

closer resemble what would happen in the real world when people are using the 

finished software. 

This section should focus on what you will do to focus on qualitative testing, i.e. the 

speed, feel and accessibility of the software. You need to write a few paragraphs 
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about how you have considered this type of testing and what this might entail for 

your project specifically.  

Feedback from the stakeholder should include: 

 What worked 

 What errors there were 

 How these errors impacted the stakeholder 

 What areas for improvement they noticed 

 What their overall feel for the success of the system was 

Example ‘Decompose the problem’, ‘Algorithm’ & ‘Variables/Data 

Structures/Validation’ for the same project so you can see how they link together. 
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Extra beneficial work to your learning: 

There are a number of practice exam papers available on Teams for you as well as 

hard copies in class. If you would prefer a hard copy printed out, please ask for one. 

Otherwise they can be found on teams: Class Materials -> Past Papers -> AS 


