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Teacher’s Guide
Introduction
This teacher’s guide contains detailed lesson plans to accompany the eleven sets of PowerPoint slides, worksheets and practical problems.
The lessons are designed to form a strong base 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:
10 PowerPoint presentations, each designed to cover one lesson
Worksheets, with answers provided, for the first ten lessons
10 homework tasks, each with answers
60 sample Python programs and associated text files
Reference sheet on reading and writing text files in Python
Reference sheet on list handling in Python
Five longer exemplar practical problems and Python solutions which recap the skills learned in the unit
Summary
Although this unit assumes that students have had some exposure to programming in Python, all the basics are covered and students with no experience should quickly be able to catch up. 
Lessons 1 to 9 cover all the basic programming syntax that students will require at GCSE level, giving numerous examples of how to write Python programs to solve different types of problem. Lesson 10 summarises some of the most common programming techniques used, such as validating data entry and creating a menu system with separate functions for each of the menu options. 
It is not expected that each slideshow will match up to a single one-hour lesson. Some topics may come more naturally and other topics may take more time and practice for students to grasp comfortably.




Learning Outcomes for the unit
At the end of this Unit all students should be able to:
· Use basic programming structures of sequence, selection and iteration
· Use a regular expression to validate an input
· Create, manipulate and interrogate lists
· Read from, write to and append simple text files
· Write, test and debug programs to solve simple problems

Most students will be able to:
· Write error-free, well-documented programs 
· Use modular programming techniques to break down a problem into its component parts and write well-structured programs using separate functions called from a main program

Some students will be able to:
· Write error-free programs that extend advanced techniques (e.g. using 2D arrays)


Previous Learning
Students should have some previous experience of Python programming, including basic inputs and outputs, converting inputs to numbers, selection (if-elif-else statements), loops (both while and for loops) and modules (e.g. random numbers). These skills may have been acquired through the PG Online units ‘Introduction to Python’ and ‘Python: Next Steps’.
The first three lessons are a revision of these basic techniques.
Vocabulary   
Vocabulary associated with programming and particularly Python, such as:
Integrated development, IDLE, variable, string, syntax, assignment statement, data type, integer, float, round, BIDMAS, selection, iteration, regular expression, list, two-dimensional list, text file, syntax error, logic error, debug, procedure, function, call, argument, parameter.
Preparation 
Make sure Python 3.x is installed and running correctly. Run through the programs mentioned in the PP Guides.
Assessment
Assessment of this work is intended to be formative throughout, with a variety of worksheets and homework tasks to provide feedback to the teacher. 

Suggested Resources
No additional resources are required for this unit. However, a complementary book may be a helpful accompaniment as a reference text.
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The textbook Learning to Program in Python by PM Heathcote, published June 2017 (128 pages) provides a straightforward guide to the Python programming language and programming techniques. It covers all of the practical programming skills that may be required up to GCSE level and for those at A Level with limited exposure to Python. It is suitable for experienced programmers as well as students or individuals with very little or no programming experience in other languages. 

It teaches basic syntax and programming techniques, and introduces three inbuilt Python modules:

· Tkinter, used for building a graphical user interface, which is an option that some users may like to include in their project work.

· SQLite, which enables the creation and processing of a database from within a Python program. This provides an alternative to writing to a text file when data needs to be stored and retrieved.

· pdb, Python’s debugging module, which can be used to help find elusive logic errors.

Questions and exercises are included in every chapter. Answers to these as well as over 120 Python programs for all the examples and exercises given in the book are provided to students and teachers in a free pack available to download from our website.
The book is published by PG Online both in a printed edition and in electronic format. Please refer to www.pgonline.co.uk for ordering and pricing details and to access a free digital or paperback inspection copy.



Python 3
Python is a free, open-source programming language that was first released in 1991 – named after Monty Python’s Flying Circus. It is a powerful, high-level, object-oriented language which will run on any platform, is easy to learn and used by software developers all round the world. The Python website www.python.org quotes the following claim: 
“I estimate that Python makes our coders 10 times more productive than Java programmers, and 100 times more than C programmers." -- Curt Finch, CEO, Journyx
It can be used for dozens of different applications from Web programming and networking to databases, scientific and numerical applications and games development. 
These notes are written with the aim of enabling the teacher to deliver lessons on Python without necessarily giving the students a mountain of indigestible syntax rules, and to enable a teacher unfamiliar with Python to help students with problems they encounter when using the worksheets. 
The student worksheets accompanying these notes will need minimal introduction, making the lesson largely a process of the students finding out things for themselves while interacting with the computer.  
Installing Python in Windows
Go to the website http://www.python.org/download/  and select Python 3 Windows x86 MSI Installer. Follow instructions to download. You can accept the default configuration. 
Python will also install on MacOS and Linux based platforms.
The Integrated Development Environment 
Python has its own development environment which is known as IDLE. This is where you will write, save and edit programs. IDLE provides two modes in which you can write programs: an Interactive mode and a Script mode. 
The Interactive mode instantly interprets and runs each line of program code as soon as you press Enter. It is a quick way to get started and useful for trying out an instruction to make sure you have the syntax correct. However, in order to save a program so that you can load and run it as often as you like, you need to work in Script mode.

Lesson plans
	Lesson 5 - Using lists
	

	Preparation
Make sure Python 3.x is installed and running correctly. 
Run through the programs mentioned in the PP Guide. Many of them can be found in the Sample Python Programs folder

Learning Objectives:
Understand why lists and arrays are useful
Be able to read and edit data in a list
Know how to declare and append to a list


	Content
	Resources

	Starter
Ask students how many variables would be needed to hold eight values.
They may spot that this is a trick question, but using techniques excluding lists (very similar to arrays in other languages) there is no easy way to use fewer than 8 variables.
Explain that a list is just what it sounds like – a list of values. Analogies might include numbered bullet points, or a chest of drawers.
List items are indexed (addressed) using numbers in square brackets (students must not leave a space between the list name and the index). It is important to point out that the numbering starts with 0 (just as it does with FOR loops). One analogy that might help is that we count storeys in this way – with Ground, 1st floor, 2nd floor, etc.

Lists
Students should copy and test a simple program to create a list of hard-coded values (where the values are written into the code and not input by the user). Using a simple print statement to print the entire list in one go will produce an output in square brackets, with each value separated by a comma.
Explain how to address an individual list item using its index and demonstrate how to change a single value – printing the whole list before and after in order to demonstrate how it has changed.
Demonstrate that students can create an empty list by putting a single value into square brackets and using the ‘*’ operator to create the required number of spaces (or drawers, or bullet points).


Worksheet 5a
Students should now be able to complete Worksheet 5a,Task 1
They may want to refer back to the slideshow in order to help them with the tasks – providing a digital copy on a VLE or similar may prove helpful.
There is a document called Python Reference List Handling in the root folder which you could give to the students to help them with their programs.  It has sample programs to create and update: a list, append values, and sort.
Appending a new element to a list
Ask students to add a new value to the end of a list (e.g. in a list of 4 names [positions 0, 1 2 and 3], add a new value in position 4). The program will fail because there is no position 4.
Instead, explain that if a student doesn’t know exactly how big their list will be at the start they can use the code 
listName.append(‘new value’) to add a new value onto the end of a list – whatever size it is.
List methods
Explain to students that there are various other methods that can be used to manipulate values in a list such as pop(), append(), insert() and remove(). Ask pupils to figure out the printed word in the following slide based on the list methods. A trace table is shown below of the output at each line:

	List index
	0
	1
	2
	3
	4
	5

	word =["c","b","e","g","h","d"]
	c
	b
	e
	g
	h
	d

	word[0] = "e"
	e
	b
	e
	g
	h
	d

	word.pop(2)
	e
	b
	g
	h
	d
	

	word.remove ("g")
	e
	b
	h
	d
	
	

	word.insert(0,"z")
	z
	e
	b
	h
	d
	

	word.pop(3)
	z
	e
	b
	d
	
	

	word.pop()
	z
	e
	b
	
	
	

	word.insert(3,"r")
	z
	e
	b
	r
	
	

	word.append("a")
	z
	e
	b
	r
	a
	

	print(word)
	z
	e
	b
	r
	a
	



Ask students to complete Task 2 on Worksheet 5a where they can use a blank trace table to work through a different example, similar to the ‘Zebra’ one above. A table of method actions is also given to help students with the task. This would also be useful for them in their programming as a handy reference.
Stepping Through Lists
Remind students that in a simple FOR loop it is possible to print out the value of the counter. Using the loop counter variable as the index value it is possible to step through each value in a list, one at a time and print out the value. Note that in the statement
for loop in range(4):
the range goes from 0 to 3 – not from 1 to 4 as you might expect.
It is important for students to understand how this process works, although there is a slightly more straightforward method to search within a list using the code:
if "Paul" in friends:
    print("Found him")
This won’t necessarily identify if there are two identical values, although it is possible to find out exactly which position a value is in using the code friends.index("Paul") - but only if the value is definitely in the list – and so the two blocks of code should usually be used together.
Worksheet 5b
Ask students to complete Worksheet 5b. 
Again, access to the slideshow will be helpful for the students. A solution to the extension task on 2D lists is available in the Sample Programs folder with comments to help describe the code L5 WS5b Extension.py.

Homework
A homework sheet is provided to help reinforce the students’ understanding.
	PowerPoint Guide: Lesson 5 Using lists























Worksheet 5a 
Worksheet 5a Answers
Python Reference List Handling.docx (in root folder)









































Worksheet 5b 
Worksheet 5b Answers


L5 WS5b Extension.py


Homework 5 Using lists
Homework 5 Using lists Answers





	[bookmark: _GoBack]Practical problems

	Learning Objectives:
Review the programming techniques that may be helpful to complete the controlled assessment tasks


	Content
	Resources

	The document Practical Problems - Introduction.doc describes five longer programming projects which students could tackle in advance of any practical task required to be completed as part of their course.  
Folders for each of these tasks show how a program can be developed in stages, with exemplar solutions for each task being provided.
	Practical problems
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