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The contents of this unit are protected by copyright. 
This unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it are supplied to you by PG Online Limited under licence and may be used and copied by you only in accordance with the terms of the licence agreement between you and PG Online Limited. Except as expressly permitted by the licence, no part of the materials distributed with this unit may be used, reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic or otherwise, without the prior written permission of PG Online Limited.
Licence agreement
This is a legal agreement between you, the teaching institution, and PG Online Limited. PG Online Limited grants to you a non-exclusive, non-transferable, revocable licence to use this unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it in the course of teaching by your teachers and/or employees.
The materials distributed with this unit may be copied and used by your teachers and/or employees on a single site only in the course of their teaching. You warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, share in any way any of the materials or part of the materials with any third party, including users on another site or individuals who are teachers and/or employees of a separate institution. You acknowledge and agree that the materials must remain with you, the teaching institution, and no part of the materials may be transferred to another institution. You also warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, procure, authorise, encourage, facilitate or enable any third party to reproduce these materials in whole or in part without the prior permission of PG Online Limited.
In consideration of the licence granted to you, you shall indemnify PG Online Limited against all liabilities, costs, expenses, damages and losses (including but not limited to any direct, indirect or consequential losses, loss of profit, loss of reputation and all interest, penalties and legal costs and all other professional costs and expenses) suffered or incurred by PG Online Limited arising out of or in connection with the exercise by you of your rights granted under this licence. 
Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each topic.
The lesson plans are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Computer Science department. 
The material supplied for this unit includes: 
4 PowerPoint presentations, each designed to cover one topic, which may take more than one lesson
4 worksheets
4 homework sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into five topics and an end-of-unit assessment. Each topic is designed to give enough materials for approximately 1 hour of teaching time, however, this will differ depending on how much depth is considered and whether homeworks are reviewed in the following lesson. The unit covers Section 3.2.10-3.2.11 of the AQA GCSE Computer Science 8525 specification. Structured programming, subroutines, robust and secure programming are all covered in this unit.
 

Learning Outcomes for the unit
At the end of this Learning Aim all students should be able to:
List validation checks that can be used on input data
Understand how to determine the correct output of an algorithm for a given set of data
Complete a trace table for an algorithm
Select and use suitable test data including:
Normal
Boundary
Invalid
Erroneous 
Most students will be able to:
Understand the concept of subroutines
Understand and use parameters to pass data to procedures and functions
Use local variables and explain why it is good practice to do so
Explain the importance of validating input data
Be able to write simple data validation routines
Be able to write a simple authentication routine involving a username and password
Understand the purpose of a given algorithm and how an algorithm works
Understand how to identify and correct errors within algorithms and programs
Identify syntax and logic errors
Some students will be able to:
Learn how to write simple procedures and functions
Know that subroutines may use local variables which are accessible only within the subroutine
Describe and explain the advantages of using a structured approach to programming


Recommended textbooks
These books are published by PG Online both in printed editions and in electronic format. Please refer to www.pgonline.co.uk for ordering and pricing details, to request a free printed copy or to download a free digital inspection copy.
AQA GCSE Computer Science, Robson & Heathcote, ISBN:978-1-910523-22-3
[image: ]
Approved by AQA, this textbook provides comprehensive yet concise coverage of all the topics in the new AQA 8525 GCSE Computer Science specification. Each of the nine chapters in the book corresponds to one of the teaching units in this series and will be invaluable as a course textbook. Practice questions, including some from past examination papers, are included at the end of each chapter. Answers to all exercises are provided in a teacher’s pack which can be downloaded from www.pgonline.co.uk.
ClearRevise AQA GCSE 8525 Computer Science ISBN: 978-1-910523-25-4
Experience + revision science + beautiful design = better results
[image: ][image: ]
A new generation of revision book to capture students’ attention and make revision more effective and more enjoyable.
· Over 500 marks worth of examination style questions
· Answers provided for all questions within the book
· Illustrated topics to improve memory and recall
· Specification references for every topic
· Examination tips and techniques
· Free Python solutions pack


Previous Learning
Students are expected to have an understanding of the programming basics covered in Unit 2A before attempting these lessons. 3.2.1 to 3.2.9.  However, students should have a basic understanding of computer systems from lessons delivered as part of the Key Stage 3 national curriculum.  
Vocabulary
Vocabulary associated with this unit, such as:
Subroutine, procedure, function, parameter, function/procedure/subroutine call, local variable, global variable, return, structured approach, modular, well-documented interface, robust and secure programming, data validation, authentication routine, errors, test data, normal, boundary, erroneous, syntax error, logic error.
Assessment
Homework is given for each lesson. These consist of a mixture of short, factual questions assessing knowledge in isolation and longer questions in which students are asked to analyse a situation or justify their answer to questions.
The final assessment given assesses student’s knowledge of the current unit. In the actual examination, questions may integrate various topics into one question. As such, we strongly encourage teachers to use past papers and specimen papers to assess students and predict outcomes.
Lesson plan
	Topic 1	Procedures and functions

	Objectives:
Understand the concept of subroutines
Learn how to write simple procedures and functions
Understand and use parameters to pass data to procedures and functions
Know that subroutines may use local variables which are accessible only within the subroutine
Use local variables and explain why it is good practice to do so
Describe and explain the advantages of using a structured approach to programming

	Content

	Starter
PowerPoint Guide: Topic 1 Procedures and functions
The starter shows some code on the left which is then written again in the second part of the program on the right. The problem with this code is that if a change is needed to the menu then it must be made in both places. If one change is forgotten, then a bug will appear in the code. The alternative would be to use a procedure and then call it twice.
Main
Using subroutines
Procedures and functions are types of subroutine. Once a problem has been broken down using decomposition, it is possible to implement the individual sub-tasks as procedures and functions. Values are passed to functions and procedures using parameters. Functions (not procedures) can then return back a value once they have finished any processing.
Built-in subroutines
Languages come with built in subroutines. Students of Python will already be familiar with the print() procedure (which has one parameter) and the input() function which has one parameter and returns a string. C# and VB have equivalent functions and procedures. The random function takes two numbers and returns a random number between the two of them.
A program using procedures
The program given shows how a racing game can be decomposed into a number of sub-tasks that can be implemented as procedures. None of the sub-tasks shown need to return anything so all can be implemented as procedures.
Show the showMenu procedure as an example and then ask students to create a procedure for showKeys. Compare their answer with the Answers slide.
Hand out Worksheet 1 and ask students to complete Task 1.
Topic 1 Worksheet 1		
Functions
Remind students that functions can take in inputs through parameters (in this case a and b). They have a function name. When called they will pass the values (5 and 3 in this case) to the parameters in the function. These values are then used in the function before a value is returned. Take them through this process and then show the answers slide with the result. Be aware that a and b in the function are known as parameters. The actual values that get passed to the parameters are known as arguments.
Ask students to create a function to calculate an average score and then go through the Answers slide.
Ask students to complete Task 2 and Task 3 on Worksheet 1.
Why use subroutines?
Go over the reasons given in this slide. Ask students to think of other advantages? Two more are given on the next slide.
Local variables and scope
Discuss the idea of ‘scope’ – the parts of the program in which a variable or constant is recognised.
The key point is that local variables only have scope within the function or procedure they were created in (or other structures such as loops where they can be created). This allows a function or procedure to be completely independent of the program that called it and allows functions and procedures to be reused.
Local and global variables
Global variables can be accessed anywhere in a program. It is common for constants to be created as globals as they often need to be accessed throughout the program. In general, global variables should be discouraged wherever possible as they invariably lead to poor programming style. Before using globals, you should first ask students if there is a way to solve a problem without. For instance, passing values to parameters in a function or procedure and returning a value avoids the use of globals.
What is printed by this program?
The program shows how local variables can act strangely. It is advised that the Python program is run to show their behaviour. See “changenum – local variables.py”. Then ask students to consider the example and questions on the next slide.
Global and local constants
This slide shows the use of global constants. In this case the VAT_RATE constant can be used throughout the program. Take students through the example and the slide that covers the advantages of using local variables.
Ask students to complete Task 4 on Worksheet 1.
Plenary
The plenary asks students to work in pairs to answer some questions on the key concepts of functions and procedures. Once they have had a chance to consider the answers ask them to feedback as a whole class.
Hand out Homework 1.
Topic 1 Homework 1
Topic 1 Homework 1 Answers
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