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Aim

	By completing this unit, students will develop their knowledge and understanding of programming by learning a textual programming language.

	Learning Objectives
	Unit Outcomes

	· Know how to use a Python IDE to create, load & save programs.
· Explain & use:
· User input
· Print
· Data structures such as Booleans/strings/integers/lists
· String manipulation and mathematical functions
· Conditional statements (if/elif/else)
· Loops (for/while)
· Functions
· File IO (Read/Write/Open/Close)
· Explain and debug syntax and logic errors
· Code commenting
	· Use a textual programming language to solve a variety of computational problems
· Design and develop modular programs that use procedures or functions.



Python is a high-level programming language. This means that the code you create is very powerful and individual keywords can perform complex operations/tasks.
Programming code can often be quite difficult, especially if you are learning a different programming language than you are used to or learning to program for the first time.
In this guide we will cover some programming basics.
· Getting started with Python
· Data structures
· String & Integer manipulation
· Input
· Conditional statements
· Loops
· Functions
· File IO



Section 1 - Getting started with Python
	In today’s lesson you will learn:

	· What Python is
· How to load the Python programming environment
· How to print information to the screen
· How to create and run a program
· How to Save and open a program
· Types of error messages



1. Start off by loading a Python IDE such as:
a. IDLE (Python GUI)
b. MU
c. Replit
	Explanation
	Try me: Example

	Now that the Python IDE has loaded you can write your first piece of Python code. 
Once you have typed the code press enter. The code will then be compiled and executed (run).  You will get the response:

>>> print(“Hello World”)
Hello World
>>>

Print is a function that is already built-in to the Python environment. The function was called with the criteria “Hello world” and it used this by printing it to the screen. Can you get it to print anything else?
	print(“Hello World”)




1. Now you have written your first program using python we need to practise saving and opening documents. In the future you will write longer programs and it will useful if you can save it.
a. Go to File > Save As
b. Navigate to your Computing folder
c. Open your folder called Python
d. Give the document a suitable name such as Hello.py or HelloWorld.py
e. Click save

2. To open a python script you have already saved.
a. Go to File > Open
b. Navigate to your Computing folder
c. Open your folder called Python
d. Select the document you want to open
e. Click Open


Common Errors
	Often when you write a program and you are testing it you will get an error message. There are 2 main types of error message:
· Syntax error: is an error in spelling or grammar. The error message will often tell you which line the error is on so that you can find it and solve it. When the program is compiled, it is strict when it checks and processes each command. If you mistype the name of a function or lay out the document wrong this will not be what it is expecting and so produce an error.
· Logic error: is a bug in a program that causes it to operate incorrectly/ you will not get an error message when you have an error message, however the expected outcome will not be correct. For example, if you check if a value is greater than 10 but accidentally use a less-than symbol rather than a greater-than symbol, this is a logic error



	Questions:

	Explain what Python is:
	




	What is a Syntax error:
	




	What is a Logic error:
	




	What file extension does python use?
	








Section 2 – Data structures
	In today’s lesson you will learn:

	· What a variable is
· How to read and change a value in a variable
· What an array is
· How to append, insert, remove, pop, count, sort and index items in an array
· How to cast between data types



It is important that we keep data safe, this allows the data to maintain its integrity and not become corrupted and so that the data can be used as intended.
Data types include:
· string (string of characters),
· integer (whole number),
· float (a number with a decimal),
· Boolean (true or false)
	Explanation
	Try me: Example

	A Variable is like a box, it can store data. The data stored in the variable can be altered. You can see what’s inside the box by giving It a name.
For example: Var1 = 1 
Var1 is the name of the variable. The data stored inside the variable is 1. If a program wanted to read what was inside of the variable it can call it by using its name Var1.
	var1 = 1
var2 = “1”
var3 = “string”

print(var1)
print(var2)
print(var3)





List Arrays:
	Explanation
	Try me: Example

	If you need to store multiple pieces of data you can use an array (also known as a list)
	var3 = [1,2,3]
var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var3)
print(var4)

	You can also add items to the array within the code. 
· If you append an item to the list you are adding to the end of it.
· If you insert an item to the list you are adding it to a specific location.
	var3 = [1,2,3]
print(var3)
var3.append(4)
print(var3)
var3.insert(2,4)
print(var3)

var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var4)
var4.append(“Monitor”)
print(var4)
var4.insert(2,”Printer”)
print(var4)

	You can remove items from an array within code.
· You can remove the first instance of an item using remove.
· You can also remove a specific item from a list using pop.
	var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var4)
var4.remove(“Computer”)
print(var4)
var4.pop(0)
print(var4)


	You can count the number of items in a list using the Length command.
	var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var4)
print(len(var4))

	You can sort the items in a list using the sort command.
	var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var4)
print(var4.sort())

	You can find the first instance of a list item using the index function
	var4 = [“Computer”,”Keyboard”,”Mouse”]
print(var4)
print(var4.index(“Keyboard”))





Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	2.1
	var1 = “Dave”
print(var1)

	2.2
	var1 = “Dave”
var1 = “Nigel”
print(var1)

	2.3
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(mylist)
print(mylist[0])
print(mylist[2])
print(mylist[1])

	2.4
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(mylist)
mylist.append(‘banana’)
print(mylist)
mylist.insert(0,”kiwis”)
print(mylist)

	2.5
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(mylist)
mylist.remove(“pears”)
print(mylist)

	2.6
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(mylist)
mylist.sort()
print(mylist)

	2.7
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(len(mylist))

	2.8
	mylist = [‘apples’, ‘pears’, ‘oranges’]
print(mylist.index(“pears”))



	Questions:

	What is a variable?
	


	What is an array?
	


	In program 2.2 var1 has 2 values stored in it. However, only the last value is remembered, why is this?
	





Section 3 – Casting
	In today’s lesson you will learn:

	· What casting means
· Why you would need to cast 
· How you can cast



Casting is when you convert one data type to another. This is particularly useful when you get data from a user in string format but then want to convert it to something else such as an integer. Alternatively, you may need to insert a numerical value into a string being concatenated.
	Explanation
	Try me: Example

	If the wrong data type is used, you will get a logic error. 

e.g. Adding together 2 strings instead of adding together 2 integers.

E.g.
- using strings “2” + “2” = “22”
- using integers 2 + 2 = 4
	var1 = “1”
print (var1 + var1)



	
	var1 = “1”
print (int(var1) + int(var1))




Casting 
	Explanation
	Try me: Example

	Casting a float (number with decimal) to be an integer (whole number) 
	#Float being cast as integer
var1 = 5.123
print(int(var1))

	Casting a string (characters) to be an integer (whole number)
	#String being cast as integer
var1 = “5”
print(int(var1))

	Casting a string (characters) to be a float (number with decimal)
	#String being cast as float
var1 = “5.123”
print(float(var1))

	Casting a float (number with decimal) to be a string (characters)
	#Float being cast as string
var1 = 5.123
print(str(var1))

	Casting an integer (whole number) to be a string (characters)
	#integer being cast as string
var1 = 5
print(str(var1))



Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	3.1
	var1 = input(“Please enter a whole number between 1 and 10”)
var2 = int(var1)
print(var2 * var2)

	3.2
	var1 = input(“Please enter a decimal number between 0 and 1”)
var2 = float(var1)
print(var2 * var2)

	3.3
	var1 = 5
print (“hello, are you thinking of the number ” + str(var1) + “?”)



Section 4 – String & Integer manipulation
	In today’s lesson you will learn:

	· How to split a string
· How to join a string
· How to perform mathematical operations



Sometimes we need to join two or more strings together or to split them apart. This can be useful if you only need to use part of the data or you want to use multiple pieces of data. Performing mathematical operations on variables is useful.
	Explanation
	Example

	You can split a string using the split function. This is useful if you want to use specific parts of a sentence.
When you split a string you will need to save it into an array.
	var1 = “Hello how are you”
print(var1)
var2 = var1.split()
print(var2)


	You can join strings together to create a longer string using the join function.  There are other methods of joining string using %s – more on this later on!
	var1 = “Hello”
var2 = “ “
var3 = “World”
var4 = “”.join([var1,var2,var3])
print(var4)

	There is also a much simpler way to join two strings together, although you can run in to problems using this method.
	var1 = “Hello”
var2 = “ “
var3 = “World”
var4 = var1 + var2 + var3
print(var4)

	You can also use this method to join strings together.
	var1 = "1"
var2 = "3"
var4 = ("%s %s" % (var1, var2))
print(var4)

	If you store numbers as text it will not perform a mathematical sum.
	var1 = “1”
var2 = “2”
var3 = var1 + var2
print(var3)

	To manipulate numbers you need to make sure that the data is not in quotation marks.
	var1 = 1
var2 = 2
var3 = var1 + var2
print(var3)





Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	4.1
	var1 = “Dave”
print(“Hello %s” % var1)

	4.2
	var1 = “Dave”
var2 = “smith”
print(“Hello %s %s” % (var1, var2))

	4.3
	var1 = “Dave”
var2 = “smith”
var3 = “”.join([var1, var2])
print(var3)

	4.4
	var1 = “Dave Smith”
var2 = var1.split()
print(var2)

	4.5
	var1 = “Dave”
var2 = “smith”
print(var1 + “ “ + var2)

	4.6
	var1 = “Dave”
var2 = “smith”
print(var1, var2)

	4.7
	var1 = 5
var2 = 10
var1 = 10
var3 = var1 + var2
print(“%s added to %s is: %s” % (var1, var2, var3))
var3 = var1 - var2
print(“%s minus %s is: %s” % (var1, var2, var3))

	4.8
	var1 = 5
var2 = 10
var3 = var1 / var2
print(“%s divided by %s is: %s” % (var1, var2, var3))
var3 = var1 * var2
print(“%s multiplied by %s is: %s” % (var1, var2, var3))



	Questions:

	How can you separate a string in to two or more list items?
	




	How can you combine two or more list items into a single string?
	




	What does %s mean?
	






Section 5 – Input	
	In today’s lesson you will learn:

	· What user input is
· How to store user input
· How to convert user input
· How to output user input



	User input is when the user feeds data in to the computer for example using a keyboard or mouse. If the computer asked the user for their name and the user typed it in this would be called user input.



	Explanation
	Example

	You can collect user input using the input function. This collects a keyboard response from the user as a string.

As you have stored the input into a variable you can output it to the screen by using the print command.
	var1 = input(“Type a word and press enter: ”)
print(var1)


	If you want to collect a number from the user you will need to convert the input which collects the response from the user as a string into an integer.
If you try and convert a string that isn’t an integer into an integer you’ll get an error!
	var1 = input(“Type a number and press enter: ”)
print(var1)
var2 = int(var1)
print(var2)




Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	5.1
	var1 = input(“Please enter your name: “)
print(“Hello %s” % var1)

	5.2
	var1 = input(“Please enter your first name: “)
var2 = input(“Please enter your last name: “)
print(“Hello %s %s” % (var1, var2))

	5.3
	var1 = int(input("Enter a number: "))
var2 = int(input("Enter a different number: "))
var3 = var1 + var2
print(“%s added to %s is: %s” % (var1, var2, var3))



	Questions:

	What is user input?
	




	What does the command “input()” do?
	






	Extension

	Create a python program that collects 2 numbers, and outputs the numbers added up, divided, subtracted, and multiplied.


Section 6 - Conditional statements
	In today’s lesson you will learn:

	· What a conditional statement is
· The difference between if, elif and else



	A conditional statement is a piece of code that checks to see if specific criteria has been met, if it has then it will run a specific piece of code. If the criteria hasn’t been met then it won’t run.



	Explanation
	Example

	The criteria in this example has been met so the code will run.
	name = “Dave”
if (name == “Dave”):
print(“Hi Dave!”)

	The code in this example has not been met so the code will not run.
	name = “Sam”
if (name == “Dave”):
print(“Hi Dave!”)

	If you want check to see if different alternative conditions have been met and run code you can use elif.
	name = “Sam”
if (name == “Dave”):
print(“Hi Dave!”)
elif (name == “Sam”):
print(“Hi Sam!”)


	If you want to run code in the event that no conditions have been met you can use else.
	name = “Nigel”
if (name == “Dave”):
print(“Hi Dave!”)
elif (name == “Sam”):
print(“Hi Sam!”)
else:
print(”Hi whoever you are!”)





Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	6.1
	bingocall = 21
if (bingocall == 21):
print(“Key to the door”)

	6.2
	bingocall = 11
if (bingocall == 21):
print(“Key to the door”)

	6.3
	bingocall = 11
if (bingocall == 21):
print(“Key to the door”)
else:
print(“Try again”)

	6.4
	bingocall = 11
if (bingocall == 21):
print(“Key to the door”)
elif (bingocall == 11):
print(“Legs eleven”)
else:
print(“Try again”)



	Questions:

	What is a conditional statement?
	



	What does elif mean?
	



	What does else mean?
	



	What is the difference between == and !=
	



	What is the difference between = and ==
	





	Extension

	· Create a python program that calls the nicknames for all the bingo numbers 1-10
· Adapt the program so that the user has to input the number being called
· Can you adapt the program so that it doesn’t call duplicate numbers?
· Can you adapt the program so that it only allows numbers input between a certain range?





Section 7 – Loops
	In today’s lesson you will learn:

	· What a For loop is
· What a While loop is



	A for loop is a loop that runs a specific number of times. 
A while loop is a loop that runs until a condition is met.



	Explanation
	Example

	You can specify that a For loop repeat a set number of times using range. This creates a list of numbers between to values.
	for n in range(0,11):
print(n)

	You can have a For loop repeat for each letter in a sentence
	sentence = “Hello World”
for character in sentence:
print(character)

	You can have a For loop repeat for each item in a list
	list = [“Hello”, “World”]
for word in list:
print(word)

	A while loop is used when you want a loop to repeat an unknown number of times but want it to stop repeating when a specific criteria has been met.
	n = 0
while (n < 10):
print(n)
n = n + 1

	A while loop can be used with user input
	Answer = “”
while (Answer != “q”):
Answer = input(”Type q if you would like the loop to stop”)



Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	7.1
	for n in range(0,5):
print(“loop”)

	7.2
	for n in range(0,5):
print(“loop %s” % n)

	7.3
	n = 0
while (n < 100):
print(n)
n = n + 1










	Questions:

	Which kind of loop repeats for a specific number of times?
	




	Which kind of loop repeats until a condition is met
	




	How could you repeat through each character in a sentence?
	




	How can you set a loop to repeat 8 times
	






	Extension

	Can you use a loop and a conditional statement to print out numbers 1 – 10 but instead of printing 5 have it print five





Section 8 – Functions
	In today’s lesson you will learn:

	· What a Function is
· How to call a Function
· How to pass information to a Function
· How to receive information from a Function



	A Function is when multiple lines of code are grouped together. By grouping code together you can make your code more efficient by not repeating what you have already written.



	Explanation
	Example

	In this example lines of code have been grouped together.

Note that this code will not run until its function has been called.
	def AdditionCalc():
var1 = 10
var2 = 5
var3 = var1 + var2
print(var3)

	In this example you can see how a function is called. This means that the code will run.
	def AdditionCalc():
var1 = 10
var2 = 5
var3 = var1 + var2
print(var3)

AdditionCalc()

	In this example you can see how to pass information to a function.
	def AdditionCalc(var1, var2):
var3 = int(var1) + int(var2)
print(var3)

AdditionCalc(10, 5)

	In this example you can see how to receive information from a function
	def AdditionCalc(var1, var2):
var3 = int(var1) + int(var2)
return var3

var4 = AdditionCalc(10, 5)
print(var4)



Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	8.1
	def myfunc(myfname):
print(“My first name is: %s” % myfname)
myfunc(“Dave”)

	8.2
	def myfunc(myfname, mylname):
print(“My first name is: %s and my last name is %s” % (myfname, mylname))
myfunc(“Dave”, “smith”)

	8.3
	def myfunc(count):
n = 0
while n < count:
print(n)
n = n + 1
var1 = input(“Please enter a number: “)
myfunc(var1)



	Questions:

	Which is a function?
	




	How do you call a function?
	




	How do you pass information to a function?
	




	How do you receive information from a function?
	






	Extension

	Copy the code for task 7.3 and save it as 7.4. Adapt it so that if the user enters a number below 0 the code will tell them the number is too low and then exit.





Section 9 - File IO
	In today’s lesson you will learn:

	· How to open and close a file
· How to read from a file
· How to write to a file
· The difference between write and append



	File input and output is really important as it allows a program to save information that can be used again in the future or to read information that has already been created. If you don’t save information to a file, when the program is closed the information will be lost.



	Explanation
	Example

	In this example you can see that a file is being opened for reading.
	myfile = open(“example.txt”, “r”)

	In this example you can see that a file is being opened and then closed.
	myfile = open(“example.txt”, “r”)
myfile.close()

	In this example you can see that a file is being opened, information is being read and then the file is being closed
	myfile = open(“example.txt”, “r”)
print(myfile.read())
myfile.close()

	In this example you can see that a file is being opened, the first 20 characters is being read and then the file is being closed
	myfile = open(“example.txt”, “r”)
print(myfile.read(20))
myfile.close()

	In this example you can see that a file is being open so it can be appended, written to and then closed.

This means that any information sent to the file will be added to the end of the file.
	myfile = open(“example.txt”, “a”)
myfile.write(“Hello”)
myfile.close()

	In this example you can see that a file is being open so it can be written to, written to and then closed.

This means that any part of the file can be written to and replaced.
	myfile = open(“example.txt”, “w”)
myfile.write(“Hello”)
myfile.close()



· r = read only
· w = write only (replacing file contents)
· a = append (automatically adds data to end of file
· r+ = opened for both reading and writing

Here are some more exercises for you to try:
	Task
	Try out the following code examples and save them into your Python folder.
If you can, add code comments to explain what each line does.

	9.1
	Create a piece of code that creates a document called example.txt and saves the phrase “Hello world”.

	9.2
	Create a piece of code that opens a document called example.txt and reads the contents and prints it to the screen.

	9.3
	Create a piece of code that opens a document called example.txt and appends the file so that “I love Computing” is added.




	Questions:

	How do you open a file for reading?
	




	How do you open a file for writing?
	




	How do you open a file for appending?
	




	How do you open a file for reading and writing?
	




	How do you output a file’s contents?
	




	How do you close a file?
	




	How do you read the first 12 characters of a file?
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