Key Stage 3 Computing
Procedural Python – Lesson 2
Data Types, Casting and Arithmetic
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	Class:
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	Key words
Variable: a named box in the computer’s memory where a value is stored.
Data type: what kind of value it is – a whole number, a decimal number, some text, and so on.
Casting: changing a value from one data type into another, for example text into a number.


1. Data types
Every value in a program has a data type. The computer needs to know the type so it can work with the value correctly. Here are the four you will use most.
	Data type
	What it is
	Examples

	Integer
	A whole number
	7      -40      2026

	Float
	A number with a decimal point
	3.5      0.25      19.99

	String
	Text: any characters inside quote marks
	"cat"      "Year 7"      "7"

	Boolean
	Only two possible values
	True      False



	Watch out! 7 is an integer, but "7" is a string. The quote marks change everything: one is a number you can do maths with, the other is just text.


2. A program that goes wrong
You would expect this program to ask for two numbers and print their total.
	num1 = input("Enter a number: ")
num2 = input("Enter another number: ")
total = num1 + num2
print(total)



But when the user types 4 and then 9, the program does not print 13. It prints this:
	OUTPUT
49


Why does it do that?
The input() function ALWAYS gives back a string, even when the user types a number. So Python does not see the numbers 4 and 9. It sees the text "4" and "9".
And when you use + on two strings, it does not add them – it joins them together. That is why "4" + "9" gives "49".

	+ with strings joins them
	print("Year" + "7")


gives   Year7
	+ with numbers adds them
	print(20 + 7)


gives   27


3. Casting: int() and float()
To fix the program we need to tell Python that those strings should be numbers. Changing a value from one data type to another is called casting.
int() turns text into a whole number
		num1 = input("Enter a number: ")
num2 = input("Enter another number: ")
num1 = int(num1)
num2 = int(num2)
total = num1 + num2
print(total)



	The two new lines cast each answer into an integer.
Now Python knows they are numbers, so + adds them.
4 + 9 = 13 ✓



You can also do both jobs on one line, which is how most programmers write it:
	num1 = int(input("Enter a number: "))



float() turns text into a decimal number
Use int() for things you count (people, sweets, lives) and float() for things you measure (money, height, time).
		price = float(input("Price: £"))
print(price * 3)



	If the user types 2.50, the output is 7.5.
Careful: int("2.50") crashes the program, because 2.50 is not a whole number.



str() turns a number into text
Sometimes you need to go the other way. You cannot join text and a number with +, so cast the number into a string first.
	This crashes
	age = 12
print("You are " + age)



	This works
	age = 12
print("You are " + str(age))





4. Doing maths in Python
Once your values are numbers, you can use these operators.
	Operator
	What it does
	Example
	Result

	+
	add
	8 + 3
	11

	-
	subtract
	8 - 3
	5

	*
	multiply
	8 * 3
	24

	/
	divide
	8 / 3
	2.6666666666666665

	**
	to the power of
	8 ** 2
	64



The problem with /
Imagine you have 35 stickers to share between 4 people. How many does each person get, and how many are left over?
		print(35 / 4)



	That is no help! You cannot give someone 0.75 of a sticker, and it does not tell you how many are left over.



	OUTPUT
8.75



Two special division operators
	Operator
	What it does
	Example
	Result

	//
	How many whole times does it fit? (integer division)
	35 // 4
	8

	%
	What is left over? (modulo, or remainder)
	35 % 4
	3



So each person gets 8 stickers and there are 3 left over. Here is the whole program:
		stickers = int(input("How many stickers? "))
people   = int(input("How many people? "))
 
each = stickers // people
left = stickers % people
 
print("Each person gets:", each)
print("Stickers left over:", left)



	The // gives the whole number part.
The % gives the remainder.
Notice the int() on both inputs – without it the program would crash.


PRIMM TASKS
Work through each stage in order. Do not skip the Predict stage – getting it wrong is part of the learning!
1: Predict
Read this code carefully. Do NOT type it in yet.
	apples = input("How many apples? ")
boxes  = input("How many boxes? ")
print(apples + boxes)



	What do you think this program will do?
	Write your prediction here

	If the user types 6 and then 2, what exactly will be printed?
	>>>


2: Run
	Now type the code in and run it. What was the actual output?
	>>>

	Was it the same as your prediction?    Yes / No
	If it was different, explain what happened


3: Investigate
Change both input lines so they are wrapped in int(), like this:
	apples = int(input("How many apples? "))



	Run the program again. What is the output now when you type 6 and 2?
	>>>

	What does the int() function do? Explain in your own words.
	Your explanation

	Now try typing 6.5 when it asks for apples. What happens, and why?
	Your explanation


4: Modify
Change the program so that it does each of these things. Write the line (or lines) you changed, and explain what it does.
a)  Multiply the two numbers together instead of adding them.
	Write your code here




b)  Work out how many apples go in each box, and how many are left over (use // and %).
	Write your code here




c)  Add a line that prints a friendly message with the answer inside it, for example: You have 3 apples in each box
	Write your code here




5: Make
Write a new Python program for each task below. Save each one with a sensible file name, and paste a screenshot of your code and its output into the box.
1.  Ask the user for two numbers and print the first one subtract the second.
Hint: Remember to cast both inputs with int().
	Screenshot of your code and output




2.  Ask the user for the length and width of a rectangle in metres, then print its area.
Hint: Lengths can be decimals, so use float().
	Screenshot of your code and output




3.  Ask the user how many minutes they spent on homework, then print how many hours and minutes that is (for example 90 minutes = 1 hour and 30 minutes).
Hint: Use // and % with 60.
	Screenshot of your code and output




4.  A cinema ticket costs £7. Ask the user how much money they have and print how many tickets they can buy and how much change they will have.
Hint: Use // and % with 7.
	Screenshot of your code and output




5.  Ask the user for a distance in miles and print it in kilometres. Use the formula:  kilometres = miles * 1.6
Hint: Miles can be a decimal, so use float().
	Screenshot of your code and output




6.  Write a pocket money program: ask how much money the user gets each month, how much they spend on snacks and how much on their phone, then print how much is left.
Hint: Print a title first, then the amount left.
	Screenshot of your code and output




Challenge: spot the mistake
Each of these lines has a bug. Write down what is wrong and how you would fix it.
a)  What is wrong with this, and how would you fix it?
	score = input("Score: ")
print(score + 1)


	

	


b)  What is wrong with this, and how would you fix it?
	print("Total: " + 20)


	

	


c)  What is wrong with this, and how would you fix it?
	height = int(input("Height in metres: "))


	

	


d)  What is wrong with this, and how would you fix it?
	sweets = 25
print(sweets / 4)   # we want whole bags


	

	



