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Endorsement Statement
In order to ensure that this resource offers high-quality support for the associated Pearson qualification, it has been through a review process by the awarding body. This process confirms that this resource fully covers the teaching and learning content of the specification or part of a specification at which it is aimed. It also confirms that it demonstrates an appropriate balance between the development of subject skills, knowledge and understanding, in addition to preparation for assessment.
Endorsement does not cover any guidance on assessment activities or processes 
(e.g. practice questions or advice on how to answer assessment questions), included 
in the resource nor does it prescribe any particular approach to the teaching or delivery of 
a related course.
While the publishers have made every attempt to ensure that advice on the qualification and its assessment is accurate, the official specification and associated assessment guidance materials are the only authoritative source of information and should always be referred to for definitive guidance.
Pearson examiners have not contributed to any sections in this resource relevant to examination papers for which they have responsibility.
Examiners will not use endorsed resources as a source of material for any assessment 
set by Pearson.
[bookmark: _GoBack]Endorsement of a resource does not mean that the resource is required to achieve this Pearson qualification, nor does it mean that it is the only suitable material available to support the qualification, and any resource lists produced by the awarding body shall 
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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 and 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 lesson.
The lessons 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 Computing / ICT department.
The material supplied for this unit includes:
8 PowerPoint presentations, each designed to cover one lesson
8 worksheets
8 homework sheets
30 Python programs
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into eight lessons (plus a test) in order to fit with most school timetables. It covers the Edexcel Level 1/Level 2 GCSE (9-1) Computer Science specification 1CP1, Topic 2: Programming.  The first lesson in the unit covers data types and arithmetic operations. Sequence, selection and iteration are covered in the next two lessons, followed by lessons on arrays, subprograms, errors and testing, user input and validation. The final lesson covers reading from and writing to a text file. 

Although the lessons can be delivered without students having to use computers, they will benefit from translating their pseudocode solutions to program code and testing them. All the worksheets contain exercises which provide opportunities for practical programming in the language of choice. Sample solutions are provided in Python to many exercises.

Learning Outcomes for the unit
At the end of this Unit all students should be able to:
identify and use variable types integer, real, Boolean, character and string
identify variables and constants in a program
use comments and descriptive names for variables, constants and subprograms to improve readability and explain how the code works
use arithmetic operations including mod and div
use Boolean operators in pseudocode solutions
show the results of basic string manipulation functions
use random number generation
follow through pseudocode solutions to simple problems involving sequence, selection and iteration 
explain why functions and procedures are used in creating solutions to problems
use simple functions and procedures that return values to the calling program
differentiate between types of error in programs (logic, syntax, runtime)
design and use test plans and test data (normal, boundary, erroneous)


Most students will be able to:
write pseudocode solutions to simple problems involving sequence, selection and iteration
use nested selection and iteration statements
use Boolean operations NOT, AND and OR within conditions for iterative and selection structures
use basic string manipulation functions in pseudocode solutions
give examples of and use data structures: arrays and records
use one-dimensional arrays in the design of solutions to simple problems
write simple functions and procedures using parameters
use a trace table to determine what value a variable will hold at a given point in a program
interpret error messages and identify, locate and fix errors in a program
read from and write to a text file

Some students will be able to:
explain why data structures (arrays and records) are needed
use two-dimensional arrays in the design of solutions to simple problems
use, and explain why it is good practice to use local variables in subprograms
determine the strengths and weaknesses of a program and suggest improvements
Previous Learning
Students would benefit from having studied relevant material from the new KS3 National Curriculum and more specifically a Computer Science related GCSE. However, the material presented in this unit will not assume that students have studied these topics prior to this course.
Suggested Resources
No specific software is required for this unit beyond a standard office suite of applications for the presentation and printing of provided resources.
Vocabulary   
Vocabulary associated with this Unit, such as:
Algorithm, data type, integer, real, float, Boolean, character, string, variable, constant, concatenation, assignment, iteration, selection, arithmetic operations, Boolean operations, data structure, array, record, file.
Subprogram, procedure, function, parameter, return value, built-in function, scope, global variable, local variable.
Validation, verification, authentication, syntax errors, logic errors, runtime errors, trace table, dry run, valid data, invalid/erroneous data, boundary data.
Assessment
Assessment will be by means of regular homework and a test with examination style questions.

Topic plans

	Topic 1
	 Data types and operations
	

	Learning Objectives:
· Understand how to use data types (integer, real, Boolean, char, string)
· Understand how to manipulate strings
· Declare and use variables and constants
· Use input, output and assignment statements
· Use arithmetic operators including MOD and DIV
· Understand the benefits of producing programs that are easy to read, e.g. by using descriptive names and comments


	Content
	Resources

	Starter
Your starting point will largely depend on how much programming students have already done. The first slide, Using variables in a program, can be used to find out how much students know about variable types and assignment statements. 
The pseudocode used is that specified in the Exam Board’s Specification document.
Go through the variable types, and the use of constants. In Python, no variable or constant declarations are used. Constants, by convention, are given names written in uppercase to distinguish them from variables. 
A constant cannot change its value during the execution of a program, and defining something such as PI or VAT as a constant can make a program easier to understand and maintain. 
Main
Input and Output statements
Edexcel pseudocode uses separate input and output statements to display a prompt and accept user input. In Python, it is more convenient to combine the two statements as shown on the next slide.
Arithmetic operators
Go over the operators including MOD and DIV (% and // in Python). The normal order of priority for operators applies.
Give out Worksheet 1 and ask students to do Tasks 1 and 2. 
If possible, get students to code these examples and check their answers.
Strings and numbers
Strings and integers or real numbers (“pure binary numbers”) are represented differently in the computer. Any string containing a number has to be converted to its numeric format before it can be used in a calculation. 
Concatenating strings
Strings are joined together using the + sign. Hence “6” + “3” will give “63”
Remember that the first character in a string a is referred to as a[0].  
Character conversion functions are built in to programming languages, and the pseudocode equivalents are listed on the next slide.
In Python, all input is accepted as a string so must be converted using int or float.
Using comments
Encourage students to put comments in their programs right from the word go. Comments at the top could include author’s name, data written and purpose of program. Within the code, comments can explain the purpose of various statements if it is not obvious.
Standards for variable names
Variable names cannot include spaces, and it is best to stick to letters and numbers, with no hyphens or underscores. In a long program it becomes difficult to remember whether or not an underscore has been used. Instead, camel caps are used to separate parts of a variable name. Start with a lowercase letter.

Ask students to do Task 3 on the worksheet.
Again, it will be useful programming practice to code the examples. The equivalent functions in Python or another language can be looked up on the Internet. Python solutions to questions 4 and 5 in Task 3 are included in the folder.

Plenary
Go over worksheet answers.
The final slide summarises the contents of the lesson. Give extra practice with MOD and DIV if you feel it is required. 
Give out Homework 1.
	PowerPoint Guide: Programming L1 Data types and operations















Programming Worksheet 1 Data types and operations
Programming Worksheet 1 Answers
















Initial and surname.py
caesar.py




Programming Homework 1 Data types and operations
Programming Homework 1 Answers 
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