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	Topics
	Thinking abstractly (HT1)	Comment by R Hesmondhalgh: I read this initially as the whole half term, but reading across this is not the case. Time scales need adding.
	Thinking ahead (HT1)

	Thinking procedurally (HT1)

	Thinking logically (HT1)

	Practical programming (HT1)
	Software development (HT2)
	Testing (HT2)
	Algorithms (HT3)
	Practical programming (HT 2 & 3)

	Topic
	2.1.1 Thinking abstractly 
	2.1.2 Thinking ahead 

	2.1.3 Thinking procedurally 

	2.1.4 Thinking logically 

	Practical programming
	1.2.3 Software Development
	3.2.3 Describe the Approach to testing
	2.3.1 Algorithms
	Practical Project

	Topic overview

Pupils will learn…

	the nature of abstraction, and the need for abstraction in programming.
	how to consider all the aspects of a problem so that they can work towards a solution.
	procedural programming and how to identify the components and order of steps to solve problems.
	where decisions need to be taken to solve several problems.
	to write their own programs using the skills and techniques learnt.
	about different methodologies for creating software.
	to identify test data to use.
	about common algorithms and how to create and analyse their own algorithms.
	to write their own programs using the skills and techniques learnt. Students will then move on to prepare for their own coursework projects.

	Components



	Students will learn the need for abstraction and how to abstract using representational abstraction and abstraction by generalisation.	Comment by R Hesmondhalgh: This seems very overarching. What specific components of knowledge will they gain?

This will allow them to decompose problems to help them create a computerised solution.

They will learn how to use abstraction to remove excessive details, use abstraction to group together similarities to identify what kind of problem they are looking at and how data abstraction means that the details for how data is stored can be hidden.
	Students will be able to identify the inputs and outputs for a given situation so that they can ensure the correct inputs are available to the system and the system is able to produce the correct output.

Students will be able to identify the preconditions for devising a solution to a problem so that they are able to identify when the conditions mean the solution can be found.

Students will learn about the benefits and drawbacks of caching so that they can select when to use caching in their own solutions.

Students will understand the need for reusable program components so that they can create and reuse program code in their own solutions.
	Students will be taught how to identify the components of a problem so that they can identify the components of a solution to the same problem.
Students will learn how to determine the order of steps using logic and abstract thinking, so that they are able to produce a solution to the problems they are required to solve.

Students will learn how to break their solutions down into smaller sub-problems so that they can use sub-procedures as part of an overall solution to the problem.
	Students will identify where a decision must be taken in their solutions so that they can successfully create these decisions in code.

Students will be able to determine how decisions affect the flow through the code so that they can trace the value of variables through the program.

Students will be able to determine the logical conditions that affect the outcome of a decision so that they can prove their solution will always work.
	Students will be able to correctly and appropriately use sequence, iteration, branching, variables, functions, procedures, and variables so that they can solve computer problems.

Students will be given numerous opportunities to use the techniques they have learnt to solve increasingly complex problems by combining multiple techniques together.

Students already familiar with simple iteration and selection constructs will attempt more challenging problems so that they can improve their programming skills in line with their current achievement.
	Understand how the Waterfall, Agile methodologies
XP, Spiral model and RAD development models can be used to create and modify programs so that they can pick the most suitable method to develop their own solutions to problems.

Writing and following algorithms

Students should be able to write and follow algorithms using these methodologies so that they can design their own algorithms and algorithms developed by others.

	Students will be able to identify standard, extreme and abnormal data that can be uses to test their projects so that they can prove that their systems produce correct output and can show how their code copes with abnormal data.
	Students learn how they can determine the efficiency of different algorithms using Big O notation so that they can judge the differences between algorithms designed to perform the same function e.g. search.

Students will learn a range of standard algorithms (bubble sort, insertion sort,
merge sort, quick sort, Dijkstra’s shortest path
algorithm, A* algorithm, binary search and linear
search) so that they can recognise these algorithms and incorporate them and aspects of their advantages into their own programs.

Students will learn algorithms for the main data structures (stacks, queues, trees etc) so that they can use these data structures correctly in their own programs.

	Students will be able to correctly and appropriately use sequence, iteration, branching, variables, functions, procedures and variables so that they can solve computer problems.

Students will be given various opportunities to use the techniques they have learnt to solve increasingly complex problems by combining multiple techniques together.

Students already familiar with simple iteration and selection constructs will attempt more challenging problems so that they can improve their programming skills in line with their current achievement.

Students will be given clear guidance so that they are able to create a suitable project for their course based on their previous programming experiences and interests.

	What pupils should already know
(prior learning components)


	Students who studied GCSE computing will have studies aspects of decomposition and abstraction but students new to computing will need to be guided more.	Comment by R Hesmondhalgh: Are there any elements that they would need to know to access this unit? If so what?	Comment by C Brady: No - students can do A level computing without having studied GCSE computing.
	Students who studied GCSE computing will have studies aspects of decomposition and abstraction but students new to computing will need to be guided more.
	Students who studied GCSE computing will have studies aspects of decomposition and abstraction but students new to computing will need to be guided more.
	Students who studied GCSE computing will have studies aspects of decomposition and abstraction but students new to computing will need to be guided more.
	Students who studied GCSE computing will have studies aspects of decomposition and abstraction but students new to computing will need to be guided more.
	Students will be able to write their own programs to solve various problems that have been introduced to them earlier in the course.
	Errors in code can produce run-time errors including causing a program to ‘crash’.

Logic errors can produce the wrong output for a given input.

How to cast.
	Students who studied GCSE computing will have studied aspects of decomposition and abstraction but students new to computing will need to be guided more.
	Students who studied GCSE computing will have studied aspects of decomposition and abstraction but students new to computing will need to be guided more.

	Transferrable knowledge (skills)



	Being able to remove the characteristics that are not needed to solve a problem helps to make the problem easier to understand and tackle. This gives students the ability to tackle more complex problems independently as they have the skills needed to notice and filter out unnecessary details in any problem they are solving.

They also learn how to group similar problems (abstraction by generalisation) and allows students to spot solutions based on similar problems they have tackled before.
	Designing a solution to a problem requires being able to identify the different components of a problem, and working out how each component can be handled in the most feasible way. This can be done by comparing the current problem with similar problems faced and solved in the past. Breaking down complex problems in this way allows these same techniques to be applied to all problems not just computer programming problems.
	Using decomposition to break a problem down into smaller and smaller subproblems allows each subproblem to be tackled as a separate problem. This means that each problem is simpler to manage and it is easier to identify similarities between the current problem and problems faced before. 
	To solve a problem, it is necessary to first limit the practical solutions. Students learn to look at problems and rule out solutions that are not feasible so that they are able to concentrate their efforts to finding workable solutions that they can work towards implementing. 
	Having the chance to write their own code to solve problems gives students the chance to practice the skills in the other sections (2.1.1 Thinking abstractly, 2.1.2 Thinking ahead, 2.1.3 Thinking procedurally, 2.1.4 Thinking logically). Completing increasingly challenging problems give the students the skills needed to solve complex problems and eventually complete their coursework. 
	
	Attention to detail and being able to consider different situations so that each can be methodically checked allows students to develop the skills needed for checking solutions to all sorts of problems.
	Being able to recognise how to judge algorithms based on different characteristics will allow students to judge other things based on multiple characteristics and know when certain characteristics are more important than others. 
	Being able to formally break problems by considering all aspects of the problem helps in all aspects of problem solving.

	Key vocabulary pupil will know and learn


	Abstraction, abstracting, abstract, reality, model,
	Input, output, situation, preconditions, caching, procedures, functions, sub-procedures
	Components, solution, steps, order, procedural
	Logic, conditions, decision, if, select, while, 
	IDE, trace, break point, object, button, list, textbox, 
	Lifecycle, methodology, waterfall, agile, extreme, spiral, rapid
	Extreme, normal, boundary, abnormal, plan, remedial, iterative, 
	Bubble sort, insertion sort, merge sort, quick sort, Dijkstra’s shortest path algorithm, A* algorithm, binary search and linear search, tree, linked list, depth-first, breadth-first

	IDE, trace, break point, object, button, list, textbox, 

	Assessment activities
	End of topic test

Practical programming challenges


	End of topic test
Practical programming challenges

	End of topic test
Practical programming challenges

	End of topic test
Practical programming challenges

	End of topic test
Practical programming challenges

	End of topic test

	End of topic test

	End of topic test

	Projects are assessed using a marking grid supplied by the exam board and are worth 20% of their final mark.

	Resources available
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	Notes

Why this topic is important…

	A fundamental requirement of problem solving is to be able to focus on the elements of the problem needed to solve the problem and ignore peripheral aspects of the problem.

Studying it here allows students to learn official problem-solving techniques that they will be able to use when solving problems including their projects.
	A fundamental requirement of problem solving is to be able to focus on the elements of the problem needed to solve the problem and ignore peripheral aspects of the problem.

Studying it here allows students to learn official problem-solving techniques that they will be able to use when solving problems including their projects.
	A fundamental requirement of problem solving is to be able to focus on the elements of the problem needed to solve the problem and ignore peripheral aspects of the problem.

Studying it here allows students to learn official problem-solving techniques that they will be able to use when solving problems including their projects.
	A fundamental requirement of problem solving is to be able to focus on the elements of the problem needed to solve the problem and ignore peripheral aspects of the problem.

Studying it here allows students to learn official problem-solving techniques that they will be able to use when solving problems including their projects.
	Giving students the chance to put their theoretical knowledge into practical use will help to cement their theoretical knowledge and give them the programming skills they will need to complete their projects.

Studying it here allows students to practice the techniques they have learnt in order to solve a multitude of problems, including their own projects.
	Students will see multiple methodologies that allow individuals and companies to develop software and allows them to see the advantages and disadvantages of the different methodologies and when they can each be used.

Studying it here allows students to consider the different techniques and allows students to consider the most appropriate techniques to use when completing their programming projects.
	Accurate output is critical and so the need to know how to test software using methodical methods will give students the skills necessary to test and evaluate their own code including their projects.

Studying formal testing here gives students the skills they need to test their own projects.
	Searching and sorting are key tasks performed by computers. Algorithms to do these tasks have been developed and improved over a number of years and students will see why it is important to improve the algorithms and development algorism that can work in parallel on modern processors.

Studying it here allows students to see the advantages and disadvantages of different algorithms and helps them to judge code they come across and write themselves.
	Giving students the chance to put their theoretical knowledge into practical use will help to cement their theoretical knowledge and give them the programming skills they will need to complete their projects.

Completing their projects will allow students to use iterative development to produce a solution to a problem of their choosing showing them how to follow a design methodology all the way through incorporating deadlines along the way.

Studying it here allows students plenty of time to complete the coursework needed for the course which is 20% of their final marks.
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