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2 Writing Computer Programs 

 

Now that you have played with the programming building blocks in Python, it 

is time to learn how to put them together to make full computer programs. 

 

Different programs are made by simply putting the blocks together in 

different ways – much as you can make many different models out of one 

basic set of Lego™ building blocks. 

 

You will only be expected to write short programs as this stage. 

 

There is a lot to remember from Book 1 – Playing with Python. To help you, 

your teacher should issue you with a Python Crib Sheet. This summarises all 

of the Python commands that you learned about in Book 1. 
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1. Calorie Counter 

 

Every new program starts with an idea. 

 

That idea is turned into a program statement – simply a sentence or two 

stating what the program is expected to do. 

 

In these notes the ideas and program statements have been made for you. 

 

Write a Calorie Counter program which… 

 

◆ will ask for the number of Calories in porridge, toast, marmalade 

and coffee  

◆ calculates total number of Calories consumed. 

◆ displays this total number 

 

As a programmer, you first task is to analyse this program statement. 

 

The programmer needs to identify the action verbs, which indicate actions to 

be taken and nouns, which indicate possible variables. 

 

I have used a double line to underline the verbs and a single line to underline 

the nouns. 

 

◆ will ask for the number Calories in porridge, toast, marmalade and 

coffee  

◆ Calculates the total number of Calories consumed. 

◆ Display this total number 

 

From here you can rewrite the task using the verbs and nouns, breaking it up 

even further into separate short sentences 
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  Ask for the Calories in porridge. 

  Ask for the Calories in toast. 

  Ask for the Calories in marmalade. 

  Ask for the Calories in coffee. 

  Calculate the total Calories consumed. 

  Display the total Calories consumed. 

 

This is what is called an algorithm. A step-by-step solution to a problem. 

 

Programmers may write these steps down in different ways. For example… 

 

Graphically as a Flow Chart… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Start 

Ask for Calories in porridge 

Ask for Calories in toast 

Ask for calories in marmalade 

Ask for Calories in coffee 

Display total Calories 

Calculate total Calories 

   End 
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Graphically as a Structure Diagram… 

 

 

 

 

 

 

Or in a text format as Pseudocode… 

 

  RECEIVE porridge_calories FROM (INTEGER) KEYBOARD 

  RECEIVE toast_calories FROM (INTEGER)  KEYBOARD 

  RECEIVE marmalade_calories FROM (INTEGER)  KEYBOARD 

  RECEIVE coffee_calories FROM (INTEGER)  KEYBOARD 

SET total_calories TO porridge_calories + toast_calories + 

maramalade_calories + coffee_calories 

  SEND total_calories TO DISPLAY 

 

For the remaining exercises in these notes, programs up to 10 will use 

Structure Diagrams and 11 onwards will use SQA Standardised Pseudocode. 

 

In each algorithm, each step represents one program building block… 

 

'Ask for' or 'RECEIVE' means use a Python input() function. 

NOTE:  you will be taking in whole numbers in this program, so you 

must remember to convert the output from a string to an 

integer, so you actually need to use int(input()). 

'Calculate' or SET means assign a calculation to a variable. 

Display or DISPLAY means use the Python print() function. 

 

 

 

Calorie Counter 

Ask for 
Calories in 
porridge 

Ask for 
Calories in 

toast 

Ask for 
Calories in 
marmalade 

Ask for 
Calories in 

coffee 

Calculate 
total 

Calories 

Display 
total 

Calories 
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If it not already open, run IDLE to start up the Python shell. 

 

From the File menu, choose New File. 
 

This will open a blank document window like the one shown below. 
 

 
 

When you are writing programs, you must write them in a new document 

window – NOT in the Python shell window. 

 

Carefully enter the following program lines… 

 

# 1 – Calorie Counter 

# Your name (don't actually type 'your name'!) 

# today's date (again don't actually type 'today's date'!) 

 

print('1 – Calorie Counter Program') 

print() 

 

porridge_calories = int(input('How many Calories in porridge? ')) 

toast_calories = int(input('How many Calories in toast? ')) 

marmalade_calories = int(input('How many Calories in marmalade? ')) 

coffee_calories = int(input('How many Calories in coffee? ')) 

 

total_calories = porridge_calories + 

toast_calories + marmalade_calories + 

coffee_calories 

 

print() 

print('At breakfast you consumed', total_calories, 'Calories') 

Remember, 
always start 
with these 
three 
comment 
lines at the 
beginning 

You should also display 
the title of your program 
at the start! 

Type all of this 
on one line! 

print() on 
its own, 
leaves a 
blank line 
on the 
screen – 
looks 
better. 
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The finished program in the document window should look like this… 

 

Though obviously with your name and today's date at the top! 

 

Python will not let you execute a program until it is saved. 

 

To save your program, click on the File menu and choose Save. 
 

As part of the preparation for this course your teacher should have asked you 

to create a new folder in your storage space called 'Python Programs'. 
 

Navigate to there now. 

 

Enter the title of the program as… 
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  1 – Calorie Counter 
 

and click on  Save. 

 

Look along the function keys at the top of the keyboard and press the key 

marked F5 to run your program. 
 

First, your program will be checked to see if you made any mistakes when 

typing the program. 
 

 If it finds a mistake, such as a spelling mistake or missing bracket or speech 

mark, the program will not run and instead you will see an error message 

displayed indicating what it thinks is wrong and on which line – but beware, 

sometimes the error can be on the line before! If you get an error message you 

must fix it and then save the program again before pressing F5 to run it. 

 

If there are no mistakes your program will run in the Python Shell window 

and you will see… 
 

 

Enter the following data… 
 

Food Calories 

Porridge 102 

Toast 105 

Marmalade 49 

Coffee 4 
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On the screen you should see… 
 

 

 

If you do, then congratulations! You have just completed your first Python 

program. 

 

If you don't see this or another error is reported, click on the document 

window for the program and see if you can fix it yourself.  

 

If you are still stuck after trying to fix it, ask your teacher for help. 

 

Complete Program Test Data Sheet 1 in your Exercise Book and ask your 

teacher to check it before continuing. 
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2. Garden Centre 

 

You have to write a program for a Garden Centre which… 
 

◆ Asks for amount spent on: tulips, crocuses, snowdrops or daffodils 

◆ Calculates the total spend 

◆ Displays the total spend,  

◆ if a customer has spent a total greater than £30 they will be 

rewarded with a free hyacinth. 
 

Analysing the other sentences for action verbs and nouns gives… 
 

◆ asks for the amount spent on:  tulips, crocuses, snowdrops or 

daffodils  

◆ calculates the total spend 

◆ displays the total spend,  

◆ if a customer has spent a total greater than £30 they will be 

rewarded with a free hyacinth. 
 

This statement has introduced another element to the problem – it contains a 

selection, which I have indicated by using a dotted underline. 
 

Rewriting the problem statement in simple short sentences gives. (it starts off 

exactly like the last program and then adds the selection at the end)… 

 

  Ask for price of tulips 

  Ask for price of crocuses 

  Ask for price of snowdrops 

  Ask for price of daffodils 

  Calculate the total spent 

  Display the total spent 

  If the total spent is greater than £30 

   Display that the customer gets a free hyacinth 

 

This can be represented as a Structure Chart as… 
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On the computer, make sure you are in IDLE and the Python Shell. 

 

From the File menu, choose New File to create a blank document window. 

 

Carefully type in the program below. 

 

# 2 – Garden Centre 

# Your name (don't actually type 'your name'!) 

# today's date (again don't actually type 'today's date'!) 

 

print('2 – Garden Centre Program') 

print() 

 

Using the first program as an example, enter four lines of code that will take in how 

much was spent on tulips, crocuses, snowdrops and daffodils and assign the 

amounts to suitable variables 

 

Again, using the first program as an example, enter a line that will calculate the total 

amount spent on the bulbs and assign the total to a variable called total_spend. 

 

print() 

print('Total spent on bulbs was £', total_spend) 

 print() 

Garden Centre 

Ask for  
spend 

Calculate 
total spend 

Was total 
spend greater 

than £30? 

Ask for 
spend on 

tulips 

Ask for 
spend on 
crocuses 

Ask for 
spend on 

snowdrop
s 

Ask for 
spend on 
daffodils 

Display 
customer 
receives a 

free hyacinth 

Display 
total spend 

Yes 
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 if total_spend > 30 : 

   print('Please accept a gift of a free hyacinth bulb') 

 

Click on the File menu and choose Save. 
  

Make sure you are saving to the Python Programs folder, and save the program as  
 

2 – Garden Centre 
 

Press F5 to execute your program. 
 

If any errors are reported, try to find and correct the errors by yourself – most 

likely causes are spelling mistakes, missing brackets or speech marks. 
 

Once the program opens successfully in the Python Shell window, test it with the 

following two sets of data. 
 

Bulb Spend (£)  Bulb Spend (£) 

Tulips 15  Tulips 5 

Crocuses 6  Crocuses 7 

Snowdrops 8  Snowdrops 12 

Daffodils 10  Daffodils 6 

 
 

Again, if an error is reported you must return to the document window, find 

and correct the error before saving the program and pressing F5 to test the 

program again. The program must work correctly with both sets of data. 
 

Complete Program Test Data Sheet 2 in your Exercise Book and ask your 

teacher to check it before continuing. 

Remember to add the colon 
(:) at the end of the line  
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3. Calorie Reward 

This is a similar program to the last one for you to complete. 
 

You should try to complete this program on your own – Use the first two 

programs as a guide to help you, but if find you are really stuck, seek help! 
 

1. Create a Structure Diagram for this task – get your teacher to check your 

diagram before continuing. 

2. Write a program which: 

◆ Lets the user input the number of Calories consumed at breakfast, lunch 

and dinner. 

◆ Displays the total Calorie intake 

◆ Lets the user input the number of Calories burnt that day 

◆ Displays the net loss in Calories (Calories burnt – Calories consumed) 

◆ Awards a treat if the net loss is more than 100. 
 

Test your program using these two sets of costs: 
 

Set 1  Set 2 

Breakfast 323  Breakfast 352 

Lunch 405  Lunch 483 

Dinner 827  Dinner 706 

Calories burnt 1409  Calories burnt 1667 

 

The output from your program should look similar to this: 

You 

need 

to: 

◆  
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◆ Create a Structure Diagram 

◆ Write your program 

◆ Save your program as 3. Calorie Reward in your Python Programming 

folder. 

◆ Test the program using the two sets of Calories and complete Test Data 

Sheet 3 in your Exercise Book. 

 

Hand in: 

◆ Your Structure Diagram 

◆ A printout of your final working coding. 

◆ A printout from the Python Shell showing the program successfully 

running twice, once with each set of test data. 

◆ Your Exercise Book showing Test Data Sheet 3 completed and ask your 

teacher to check it before continuing. 



 

 
16 Book 2 – Writing Python Programs for Level 4 Computing Science 

 

4. Level 4 – Assessment Programming Task 1 

This is a similar program to the last one for you to complete. 

You should complete this task on your own – it will count towards your Level 

4 Assessment. 

 

 Level 4  – Programming Task 1 

 
◆ 1. Create a Structure Diagram – show it to your teacher 

◆ Create a program which will ask you to enter the cost of 5 laptops. The 

program will calculate and display the total of the 5 laptops and the 

average of the 5 laptops. 

 

Laptop Cost in £’s 

Sungsam 399 

Pear 500 

Dill 340 

Mandroid 269 

Lightbook 199 

 

 

The output from your program should look like: 

 

 

 

Hand in: 

• Your Structure Diagram 

• Your code 

• Your test run  
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5. Average Calories 

 

In the first three programs, the program had to input data into a set of 

different variables. 

 

Often a program has to input data into just one variable, but several times.  

 

This program demonstrates how to do this. 

 

Write an Average Calorie program that… 

 

◆ will input the number of Calories consumed each day for 7 days  

◆ calculates average consumption 

◆ displays this average 

 

Underlining nouns and action verbs in the second sentence gives… 

 

◆ will input the number of Calories consumed each day for 7 days  

◆ calculates the average consumption. 

◆ displays the average consumption 

 

Just like in program 3, a new factor has been introduced – the concept of 

repetition, which I have underlined with a dashed line. 

 

◆ will input the number of Calories consumed each day for 7 days  

◆ calculates the average consumption. 

◆ displays the average consumption 

 

 

Notice that to calculate an average you need to first calculate the total over the 

7 days and then divide this total by 7. This program will use the trick of 

keeping a 'running total' to add up the Calories as they are input. 

 

Writing the statement out in short simple sentences gives… 
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  For each of 7 days: 

   input the number of calories consumed 

   Add this number to the total 

  Calculate the average by dividing the total by 7 

Display the average Calories consumed 

 

This can be represented in a Structure Chart like this… 

 

 

 

 

 

 

 

 

 

 

 

 

On the computer, make sure you are in IDLE and the Python Shell. 

 

From the File menu, choose New File to create a blank document window. 

 

Carefully type in the program below. 

 

# 5 – Weekly Calories 

# Your name (don't actually type 'your name'!) 

# today's date (again don't actually type 'today's date'!) 

 

print('4 – Weekly Calories') 

print() 

 

total = 0 

 

 

for day in range(7) : 

The variable total must 
be set to 0 to create it 

Remember to add the colon (:) 

Average Calories 

For each of 7 days 

input the Calories Add to the total 

Display average Calories Calculate average 
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 calories = int(input('Number of Calories consumed? ')) 

 total = total + calories 

 

average = total/7 

print() 

print('Your average consumption was', average, 'Calories') 

 

Click on the File menu and choose Save. 
 

Make sure you are saving to the Python Programs folder, and save the 

program as  
 

5 – Average Calories 
 

Press F5 to execute your program. 
 

If any errors are reported, try to find and correct the errors by yourself – most 

likely causes are spelling mistakes, missing brackets or speech marks. 
 

Once the program opens successfully in the Python Shell window, test it with 

the following set of data. 
 

Day Calories 

1 1245 

2 1167 

3 1504 

4 1325 

5 1278 

6 1301 

7 1560 

 

Again, if an error is reported you must return to the document window, find and 

correct the error before saving the program and pressing F5 to test the program 

again.  

 

Complete Program Test Data Sheet 5 in your Exercise Book and ask your 

teacher to check it before continuing. 

This is how you keep a running total 
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6. Average Solar Payment 
 

This is a similar program to the last one for you to complete.  
 

Try to complete this task on your own using the last program as a guide, but if 

you need help ask for it. 
 

1. Create a Structure Diagram for this task – get your teacher to check your 

diagram before continuing. 

2. Write a program which: 

 lets the user enter the amount paid for generating solar energy at home 

and feeding it into the National Grid each quarter 

 displays the total amount paid over the year.  

 calculates and displays the average payment per month 

 

Test your program using the following data: 

 

Quarter  Payment 

1 83 

2 217 

3 328 

4 116 

 
The output from your program should look similar to this: 
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You need to: 

◆ Create a structure diagram 

◆ Write your program 

◆ Save your program as 6. Average Solar Payment in your Python 

Programming folder. 

◆ Test the program using the set of payments in the table and complete 

Test Data Sheet 6 in your Exercise Book. 

 

Hand in: 

◆ Your structure diagram 

◆ A printout of your final working coding. 

◆ A printout from the Python Shell showing the program successfully 

running. 

◆ Your Exercise Book showing Test Data Sheet 6 completed and ask your 

teacher to check it before continuing. 
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7. Level 4 – Programming Assessment Task 2 
 

This is a similar program to the last one for you to complete.  
 

You should complete this task on your own – it will count towards your Unit 

Assessment. 
 

Complete a Structure Diagram for the following program – get your teacher to 
check your diagram before you continue. 
 
Create a program which will ask you to: 

• Take in 5 marks out of 100 for 5 subjects 
• Calculate and display the average mark 
• Award a merit if the average is 60 or above 

 
 
 

Test your program using these two sets of marks: 
 
 
Set 1  
French 34 
History 60 
Maths 80 
Computing 67 
English 59 

 
 

Set 2  
French 45 
History 70 
Maths 79 
Computing 57 
English 54 
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Complete it and hand in to your teacher: 

◆ Structure diagram or flow chart 

◆ a printout of the program code 

◆ a printout showing your program running and your completed Program Test 

Data Sheet. 

 

 

The output from your program should look something like this: 
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8. Tuck Shop 

 

This program will show you how to set up a simple menu, accept the user's 

choice and then act on it. 

 

1. Create a Structure Diagram for this task – get your teacher to check your 

diagram before continuing. 

2. Write a program which: 

◆ displays the items for sale: crisps, cans, chocolate and water.  

◆ Asks the users to input their selection 

◆ Asks the user to input how many they want to buy  

◆ knowing the price of each, calculates the cost 

◆ displays the final cost. 

 

As before, highlighting the nouns and action verbs gives… 

 

◆ displays the items for sale: crisps, cans, chocolate and water.  

◆ Asks the users to input their selection 

◆ Ask the user to input how many they want to buy  

◆ knowing the price of each, calculates the cost 

◆ displays the final cost. 

 

The first sentence indicates that some sort of menu is needed. When you 

have a menu, you must also have a selection so that the program acts on 

the chosen option. 

 

If the statement is now re-written as a sequence of short sentences we 

get… 

  Display the menu. 

  Input the user's choice.  

  Input the number they want to buy 

  If the user chose crisps. 

   Calculate the cost. 

  If the user chose cans. 
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   Calculate the cost. 

  If the user wants chocolate. 

   Calculate the cost. 

  If the user wants water. 

   Calculate the cost. 

  Display the cost. 

 

This would be drawn as a Structure Diagram like this… 

 

 

 

 

 

 

 

 

 

 

On the computer, make sure you are in IDLE and the Python Shell. 

 

From the File menu, choose New File to create a blank document window. 

 

Carefully type in the program below. 

 

# 8 – Tuck Shop 

# Your name (don't actually type 'your name'!) 

# today's date (again don't actually type 'today's date'!) 

 

print('8 – Tuck Shop Program') 

print() 

print(""" 

 

Tuck shop 

Display menu Input choice Calculate cost Display cost 

If cans If water If crisps If chocolate 

Calculate cost Calculate cost 
 

Calculate cost 
 

Calculate cost 
 

Input number 

Yes Yes Yes Yes 
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Your choices are: 

1. Crisps at 50p 

2. Cans at 80p 

3. Chocolate at 70p 

4. Water at 40p 

 

""") 

choice = int(input('Enter either 1, 2, 3 or 4 to choose: ')) 

number = int(input('How many do you want to buy? ')) 

if choice==1: 

 cost = number * 50 

if choice==2: 

 cost = number * 80 

if choice==3: 

 cost = number * 70 

if choice==4: 

 cost = number * 40 

 

print('The cost =', cost, 'pence') 

 

 

Click on the File menu and choose Save. 
 

Make sure you are saving to the Python Programs folder, and save the 

program as  
 

8 – Tuck shop 
 

Press F5 to execute your program. 
 

If any errors are reported, try to find and correct the errors by yourself – most 

likely causes are spelling mistakes, missing brackets or speech marks. 
 

This is the 'triple speech 
mark' form of the print() 
function that lets you lay 
out text over several lines – 
very useful for instructions 
or as here displaying a 
menu. 
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Once the program opens successfully in the Python Shell window, test it with 

the following set of data – each one will require a separate run of the program. 

 

Choice Number 

1 3 

2 5 

3 2 

4 6 

5 3 

 

 

Notice that although this program lets you enter a choice that is not on the menu, it 

doesn't report an error. In fact it continues to ask the user to input how many they 

want to buy and then stops displaying an error telling the user that the variable 

'cost' is not defined! 

 

This is because the inputs are not being checked or validated to see if they make 

sense. A good program would do this and reject any entries that don't make sense 

and inform the user. 

 

You will learn how to do this in Program 11. 

 

Complete Program Test Data Sheet 8 in your Exercise Book and ask your 

teacher to check it before continuing. 
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9. Dental Fillings 

This is a similar program to the last.  
 

You should try to complete it on you own using the last program as a guide, 

but ask for help if you feel you need it. 
 

Write a program that  
 
 offers the patient a choice of four dental fillings: temporary, amalgam, 

white, super white. 

 asks how many fillings the patient wants done 

 calculates and displays the cost of the fillings 

 
The costs of the fillings in £s 

 
 

 
 
 
 

 
Test your program using the following data: 
 

Filling Number required 
temporary 2 
amalgam 2 
white 3 
super white 4 

 
The output from your program for the filings should look similar to this: 
 

temporary   8 

amalgam 14 

white 43 

super white 67 
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You need to: 

1. Create a Structure Diagram for this task – get your teacher to check your 

diagram before continuing. 

2. Write a program which: 

◆ Write your program 

◆ Save your program as 9. Dental Fillings in your Python Programming 

folder. 

◆ Test the program using the sets of data in the tables and complete Test 

Data Sheet 9 in your Exercise Book. 

 

Hand in: 

◆ A printout of your final working coding. 

◆ A printout from the Python Shell showing the program successfully 

running for all three choices of pizza. 

◆ Your Exercise Book showing Test Data Sheet 9 completed and ask your 

teacher to check it before continuing. 

 
 


