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Key Stage 4 Content
Key Stage 4 GCSE Content

3.1 Programming techniques
Candidates should be able to:
a)	 identify and use variables, operators, inputs, outputs 

and assignments
b)	 understand and use the three basic programming 

constructs used to control the flow of a program: 
Sequence; Conditionals; Iteration

c)	 understand and use suitable loops including count 
and condition controlled loops

d)	 use different types of data including Boolean, string, 
integer and real appropriately in solutions to problems

e)	 understand and use basic string manipulation
f )	 understand and use basic file handling operations: 

open, read, write and close
g)	 define and use arrays as appropriate when solving 

problems.

Key Stage 5 Content
Key Stage 5 A Level Content

2.2 Problem solving and programming
How computers can be used to solve problems and programs can be written to 
solve them
(Learners will benefit from being able to program in a procedure/imperative 
language and object-oriented language.)

2.2.1 Programming techniques a)	 Programming constructs: sequence, iteration, 
branching. 

b)	 Recursion, how it can be used and compares to an 
iterative approach. 

c)	 Global and local variables. 
d)	 Modularity, functions and procedures, parameter 

passing by value and by reference. 
e)	 Use of an IDE to develop/debug a program. 
f )	 Use of object-oriented techniques.

2.2.2 Computational methods a)	 Features that make a problem solvable by 
computational methods. 

b)	 Problem recognition. 
c)	 Problem decomposition. 
d)	 Use of divide and conquer. 
e)	 Use of abstraction. 
f )	 Learners should apply their knowledge of: 
	 backtracking 
	 data mining 
	 heuristics 
	 performance modelling 
	 pipelining 
	 visualisation to solve problems.
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COMMENT
The main differences in context for the sections in the A level related to 
problem-solving and programming are that of complexity and depth that 
students have to study and apply the subject matter. Both qualifications require 
this knowledge for the written part of the assessment, and of course, the 
programming element too.

Before covering programming techniques, it is important that they learn the 
basics of basic and complex data structures as these provide the basis for setting 
up and traversing algorithms. Some students may not have studied computer 
science before joining the subject at A level so this is important.

In the A level it will be the first time that many students have encountered 
recursion, and so it is important to give examples to be able to draw the line 
between both by using examples. Functional programming will need to have 
already been covered to achieve this. At GCSE, Iteration is covered but to a 
much lesser extent and may only consist of one-level loops rather than any 
nested loops. 

This may also be the first time that students use global and local variables, 
and so again this will need to be covered in some sort of an illustrative way 
showing the pros and cons of each. Programming languages handle global 
and local variables differently, and so particularly when teaching a language 
such as Java at A level when a student has studied Python before, then 

private and public methods will have to be covered to help students fully 
understand what is going on.

It is likely that students at GCSE level have created functions before, but may not 
have created any that passed parameters via value or reference, and so these will 
definitely need to be covered.

It is also likely that students will not understand the full benefits of using an IDE, 
especially if they have only used Scratch or IDLE with Python in the past. It does, 
of course, depend on which language you are using as to what IDE you might use.

At GCSE, there is not a focus on Object Oriented techniques such as inheritance, 
encapsulation and polymorphism, whereas at A level there is a focus on this. 
Again, teaching this is a case of picking good analogies and sticking to some 
examples that increase in complexity, as if a student is coming to A level with no 
prior programming experience this could be quite bewildering.

Students at GCSE use computational methods to solve their programming 
problems using recognition, decomposition and may also use some abstraction, 
but will not use divide-and-conquer algorithms. Students at A level will need 
to have knowledge of backtracking, data mining, heuristics, performance 
modelling, pipelining and visualisation, but may not actually use any or all of this 
in their final solutions.
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Teaching Activity (KS4 focus)

Chapter 4 – Guess the number

Students will look at import statements, conditions, Boolean/comparison operators 
and the ‘break’ keyword whilst making a ‘guess the number’ game. This is the typical 
kind of activity that you would want to introduce to build up to the controlled 
assessment element.

Resource: http://inventwithpython.com/chapter4.html
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Checkpoint task

This task is a ‘choose your own adventure’ style activity where students develop a story 
application that changes depending on input from the user.

Teacher Instructions

http://www.ocr.org.uk/Images/253512-problem-solving-and-programming-checkpoint-task-
teacher-instructions.pdf

Learner Activity

http://www.ocr.org.uk/Images/253510-problem-solving-and-programming-checkpoint-task-
activity.doc

http://www.ocr.org.uk/Images/253512-problem-solving-and-programming-checkpoint-task-teacher-instructions.pdf
http://www.ocr.org.uk/Images/253512-problem-solving-and-programming-checkpoint-task-teacher-instructions.pdf
http://www.ocr.org.uk/Images/253510-problem-solving-and-programming-checkpoint-task-activity.doc
http://www.ocr.org.uk/Images/253510-problem-solving-and-programming-checkpoint-task-activity.doc
http://www.ocr.org.uk/Images/253514-data-types-data-structures-and-algorithms-checkpoint-task-teacher-instructions.pdf%0D
http://www.ocr.org.uk/Images/253514-data-types-data-structures-and-algorithms-checkpoint-task-teacher-instructions.pdf%0D
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Teaching Activity (KS5 focus)

Codecademy – Python track

For students that are not confident with programming before the start of the course they 
could go away and work through the exercises at a website such as codecademy.

Codecademy covers topics such as:
–	 Variables and string manipulation
–	 Conditionals and functions
–	 Lists and dictionaries
–	 Looping
–	 Iterating over data structures
–	 Bitwise operators
–	 OOP
–	 File input/output

Resource: http://www.codecademy.com/en/tracks/python
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Challenge and Extension Task

Introduction to Object-oriented programming

Covers how to create objects in Python 3 to do with crops, and incrementally builds a 
farm simulator.

Resource: 
http://www.pythonschool.net/oop/introduction-to-object-oriented-programming/
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We’d like to know your view on the resources we produce.  By 
clicking on the ‘Like’ or ‘Dislike’ button you can help us to ensure 
that our resources work for you.  When the email template pops 
up please add additional comments if you wish and then just click 
‘Send’.  Thank you.

If you do not currently offer this OCR qualification but would like to 
do so, please complete the Expression of Interest Form which can be 
found here: www.ocr.org.uk/expression-of-interest

OCR Resources: the small print
OCR’s resources are provided to support the teaching of OCR 
specifications, but in no way constitute an endorsed teaching 
method that is required by the Board and the decision to use 
them lies with the individual teacher.  Whilst every effort is made 
to ensure the accuracy of the content, OCR cannot be held 
responsible for any errors or omissions within these resources. We 
update our resources on a regular basis, so please check the OCR 
website to ensure you have the most up to date version.

© OCR 2015 – This resource may be freely copied and distributed, 
as long as the OCR logo and this message remain intact and OCR is 
acknowledged as the originator of this work. 

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

For staff training purposes and as part of our quality assurance programme your call 
may be recorded or monitored. © OCR 2015 Oxford Cambridge and RSA 
Examinations is a Company Limited by Guarantee. Registered in England.  
Registered office 1 Hills Road, Cambridge CB1 2EU. Registered company number 
3484466. OCR is an exempt charity.

General qualifications
Telephone 01223 553998
Facsimile	 01223 552627
Email general.qualifications@ocr.org.uk

ocr.org.uk/alevelreform
OCR customer contact centre

We will inform centres about any changes to the specification. We 
will also publish changes on our website. The latest version of our 
specification will always be the one on our website  
(www.ocr.org.uk) and this may differ from printed versions. 

Copyright © 2015 OCR. All rights reserved.

Copyright 
OCR retains the copyright on all its publications, including the 
specifications. However, registered centres for OCR are permitted to 
copy material from this specification booklet for their own internal 
use.

http://www.ocr.org.uk/expression-of-interest
mailto:general.qualifications%40ocr.org.uk?subject=
http://www.ocr.org.uk/alevelreform
www.ocr.org.uk
mailto:resources.feedback%40ocr.org.uk?subject=I%20liked%20the%20OCR%20A%20Level%20Computer%20Science%2C%20Transition%20Guide%2C%20Problem%20Solving%20and%20Programming
mailto:resources.feedback%40ocr.org.uk?subject=I%20disliked%20the%20OCR%20A%20Level%20Computer%20Science%2C%20Transition%20Guide%2C%20Problem%20Solving%20and%20Programming
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