
                                                                                                                                   

 

 

Class: Game Master: Beginner Computer  
Game Programming (Computer Science)  

Workshop 2: Snake 
Lesson Plan 

 
60 – 80 minutes: The Inspire Scholars Programme for Years 9, 10 & 11 
 
Learning Objectives (skills-based)  

1. Explore how to build and develop a graphical computer game using the Python 
programming language 

2. Investigate how to utilize online development environments 
3. Customise existing programs to generate unique interactive games 

 
Learning Points (knowledge-based)  

1. Programs and games can be written and executed online using tools like replit 
2. Graphics can be drawn using function libraries imported into Python 
3. PyGame is a free set of Python libraries to make building games easier 
4. Colours can be represented as sets of (Red, Green, Blue) values 
5. A function is a block of code which only runs when ‘called’ from the main program 
6. Shapes and on-screen text can be drawn with special functions  
7. Special functions open, close and update graphical windows 
8. While loops can be used to keep a game/program running indefinitely 
9. Game variables can be defined to make it easier to change game settings 

 

Materials required  
A computer, an internet connection, and a free account on replit to edit programs (as created in 
lesson 1 of this workshop). As with lesson 1, the exercises can still be completed on replit without 
creating an account, but students cannot then save their work easily to access later and will not be 
able to view the program in the ‘split-screen’ format demonstrated in the screencaps and video 
demonstrations for the session. An alternative to replit which does not require students to create an 
account to edit the program is trinket.io, and links to both platforms are provided. However, replit is 
the preferred option, and the screencaps/demos in the materials for these sessions are taken from 
replit rather than Trinket. 
 
Video resources  
Videos are included in the resources for this workshop. The videos are designed to illustrate the core 
programming concepts used in the program and show the program being edited to accomplish the 
tasks. They are intended to be used flexibly to support the workshop as required. Students may use 
all or none of these videos independently during the session depending on their prior experience, or 
the teacher may wish to display the video to the class to help run the workshop, in the way that is 
most helpful. 
 
Allow students to play videos as specified when working through this lesson plan to clarify points, 
demonstrate programming statements and view solutions to challenges, ideally using headphones. 
 
Play videos (or sections of videos) directly to the students, or allow them to watch at their own pace 
if using headphones. 
 
 



                                                                                                                                   

 

Session outline 

Time 
(mins) 

Activity Key skills Materials 

15 Starter Activity 
 
0-5m 

• Question to class: Has anyone heard of pixels 
before?  

 

• Explain how computer screens are divided up into 
a grid of small squares, each of which can display 
a colour. We call these squares picture elements, 
or pixels. Write the words "picture elements" on 
the board. To show how we get the word pixels, 
circle the "pi" of picture and the "el" of elements, 
and write "pixel" underneath. 

 

• Each of these pixels can be a different colour, and 
when we have many of them on a screen they can 
form an image. 

 

• Question to the class: Has anyone heard of 
megapixels before? 

 

• Question to the class: What is a Megapixel? 

• Answer: A Megapixel means one million pixels. 
Students may have heard the term "megapixels" 
before because cameras are often described as 
being a certain number of megapixels, for 
example an Android phone might have a 12-
megapixel camera. This describes the resolution 
of the photos a camera can take. A 12-megapixel 
camera can produce an image with 12 million 
pixels in it. Television screens and data projectors 
also display images using pixels. 

 

• Ask students to discuss with each other and try 
the three “Q2. Pixel examples” on their 
worksheets. 

 

• Reveal the answers to the students: A G S 
 
5-10m 

• Teacher to class: All digital images are 
represented in binary – 0s and 1s, and most are 
composed of pixels. Each pixel represents the 
brightness of a colour at that point. In computer 
memory, pixels are stored as grids (arrays) of 
integers. 

• Understand how 
images can be 
stored and 
represented using 
digits. 

• Understand that the 
images shown by 
computers are 
made up of pixels, 
each of which can 
display a different 
colour, based on 
digits. 

 



                                                                                                                                   

 

• Digital images are sometimes black and white, and 
sometimes in full colour. 

 

• Colour images use the RGB system (an acronym 
which stands for Red, Green, Blue).  

 

• Each colour is represented by three numbers 
ranging from 0 to 255, indicating the amount of 
red, green and blue in the colour.  

 

• The order of the numbers is important.  
 
Examples:  
0, 0, 0 represents black – the absence of any colours 
 
255, 255, 255 represents white – like mixing all the 
colours of the rainbow gives white light. 
 
255, 0, 0 represents red – With only red light and no 
blue or green, the colour will be red 
 
10-15m 

• Ask students to discuss with each other and try 
the four “Q3. Colour Examples” on their 
worksheets. 

 

• Reveal the answers to the students: 
0, 255, 0 represents GREEN 
0, 0, 255 represents BLUE 
128, 128, 128 represents GREY 
255, 0, 255 represents MAGENTA/PINK 
128, 0, 0 represents DARK RED 
 

5 Loading and running the snake game 
 

• Students should load and run a graphical snake 
game in replit using a web browser and the link 
provided: 
https://replit.com/join/nwrezojult-sjcinspire 
 

• As a backup, an alternative location to and edit 
and run the Snake program can be found on 
Trinket below. However, functionality on Trinket is 
lower, and so replit should be the first choice. 
https://trinket.io/features/pygame 
The full snake program should be copied across 
from the replit link above to the Trinket code 
window on the left, then click ‘Run’. 
 

• Discover how to 
use programming 
languages online 
without any extra 
software 

 

https://replit.com/join/nwrezojult-sjcinspire
https://trinket.io/features/pygame


                                                                                                                                   

• Students should test the program by clicking ‘Run’ 
several times to understand how the game works. 
The first time the program is run it may take up to 
30 seconds to load. Subsequent runs are 
immediate. 

 

• Students should use their own replit account 
created in the previous lesson to be able to edit 
and save their own version of the program. 

 

10-15 Finding important sections of code 
 

• Remind students that comments in Python are 
there to help the reader, are not executed by 
Python, and are represented with a hashtag and 
are coloured green in replit e.g. 

 
#this is a comment 

 

• Ask students to look through the program in replit 
to try and find the following labelled sections, 
reading the comments to help them find each 
part: 

 
1) Where the colours red, green, blue, black and 

white are defined as groups of number e.g. red is 
(255,0,0) 

 
2) Where the ‘GAME OVER’ section of code is found 

and what it does 
 
3) Where the ‘Score’ section of the code is found, 

and what it is designed to display 
 
4) Where the user’s keypresses are identified to 

control the snake 
 
5) Where the commands to ‘move’ the snake are 

found 
 
6) Where a random variable is used and what it is 

used for (students were introduced to random 
variables in lesson 1) 

 

• Tackle unfamiliar 
material and 
exchange ideas as 
a group 

• Comprehend 
complex material  

• Use relevant 
information to 
make reasoned 
judgements 

• Understand what 
algorithms are, 
how they are 
implemented as 
programs on 
digital devices 

• Use logical 
reasoning to 
predict the 
behaviour of 
simple programs 

• Identify previously 
taught content in a 
new environment 

 

5-10 • Show the students the first video (Vid-1) which 
explains how the snake program operates, 
including PyGame, windows, graphics, 
representing colours, functions, and game loops. 
Allow them to watch at their own pace if using 
headphones. 

 

• Comprehend 
complex material  

 

Vid-1 



                                                                                                                                   

10-15 Editing the colours 
 

• Explain to students that individual lines of code 
can be tested in the python Console (on the right-
hand side by default). 
 

• Ask students to change line 10 from: 
 

background = (0, 0, 0) 

 

        to  
 
background = (50, 50, 50) 

 

then run the program again and note how the 
background colour has changed. They should 
identify that the background has changed from 
black to a dark grey. 

 

• Explain to students again that every colour on the 
screen can be represented using an RGB code 
(Red, Green, Blue). This code consists of three 
numbers between 0 and 255 (28-1), indicating 
how much red, green and blue is used to recreate 
the colour. (0,0,0) represents no red, no blue, and 
no green therefore black, while (255,255,255) 
represents full red, full blue, and full green 
therefore white. 
 

• Ask students to choose their own suitable 
background colour by changing the numbers in 
the ‘background’ variable. 

 

• Explain to students that the snake is currently 
green in colour, defined by the variable on line 9 

 
green = (0, 255, 0) 

 

and drawn in the window on line 88 with the 
command: 

 
pygame.draw.rect(game_window, green, 

pygame.Rect(pos[0], pos[1], 10, 10)) 

 

• Students can change the colour of the snake by 
either changing the word green to blue/red/white 
which are already defied earlier in the program, or 
by defining a different colour as a new variable 
and using that variable’s name in the command 
on line 88 e.g. 

 
pink = (255, 0, 127) 

 

• Remember 
concepts of 
computer 
programming 
previously taught, 
including syntax, 
semantics and data 
types of Python 

• Execute common 
functions code 
libraries 

• Modify existing 
program and 
functions 

• Understand that 
colours can be 
represented as 
sets of (Red, 
Green, Blue) 
values 

 



                                                                                                                                   

5-10 Editing the score 
 

• Ask students to change line 23 from: 
 
score = 0 

 

to  
 
score = 100 

 

then run the program again. They should notice 
that the starting score is shown in the window as 
100 rather than 0.  

 

• The ‘score’ variable is used to keep track of the 
player’s score. 

 

• Explain to students that variables can be used in 
programs to identify important numbers that may 
change during the running of the program, in this 
case the score, which will increase each time the 
snake collects food. 

 

• Explain to students that a variable can be 
increased by one (incremented) by using the 
following command: 

 
score = score + 1 

 

which adds one to the current value of the score 
variable then saves it to the same memory. They 
can test this using the Console on the right hand 
window by entering the following commands: 

 
score = 0 

score = score + 1 

print(score) 

 

• Ask the students to increase the score by a 
number larger than one (e.g. 100), which will 
make the game seem more fun to play as the user 
will achieve a higher score e.g. 

 
score = score + 100 

 

• Use variables in 
programs; work 
with changing 
variables and 
various forms of 
input and output  

 

10-15 Customising the game difficulty 
 

• Ask students to change line 15 from: 
 
difficulty = 10 

 

to 
 
difficulty = 100 

 

• Modify existing 
code to alter 
program logic 

• Understand and 
apply fundamental 
principles and 
concepts of 
computer science, 
including 

 



                                                                                                                                   

then run the program again. They should notice 
that the snake moves around the screen faster, so 
the game is much harder. Encourage students to 
identify where else in the program the variable 
‘difficulty’ is used (hint: they can use Ctrl-F to find 
text in a program). 
 

• They will find it also appears on line 108 as part of 
the pygame.time.Clock().tick(difficulty) statement. 
Explain to students that this is a function which 
Python uses to update the graphics in the game 
window – a higher number means it will update 
the game graphics at a faster rate meaning the 
snake will appear to move faster. 

• Ask the students to select an appropriate difficulty 
that they think will make the game fun to play, 
not too hard but not too easy! 

 

abstraction, logic, 
algorithms and 
data 
representation 

• Analyse problems 
in computational 
terms 

• Have repeated 
practical 
experience of 
writing computer 
programs in order 
to solve problems 

5-10 Gradually increasing the difficulty 
 

• Explain to students that they will now gradually 
increase the speed of the snake as the player 
collects food. They will increase the difficulty 
variable each time the player collects food. 
 

• Explain to students that a variable can be 
increased by one (incremented) by using the 
following command: 

 
difficulty = difficulty + 1 

 

which adds one to the current value of the 
difficulty variable then saves it to the same 
memory. They can test this using the Console (the 
window on the right hand side) by entering the 
following commands: 

 
difficulty = 10 

difficulty = difficulty + 1 

print(difficulty) 

 

• Ask students to find in the program where the 
score is increased by 1 via the same method. 

 

• The score is increased by 1 via the same method 
in line 75.  

 
• Ask students to add another command 

immediately beneath line 75 that increases the 
difficulty variable by 1. They should ensure that 
the command is indented to the same position as 
the above line to ensure it is also part of the if 

• Comprehend 
complex material  

• Design, write and 
debug programs 
that accomplish 
specific goals 

• Develop and apply 
analytic, problem-
solving, design, 
and computational 
thinking skills 

 



                                                                                                                                   

loop, e.g. 
 

if snake_pos[0] == food_pos[0] and snake_pos[1] == food_pos[1]: 

        score = score + 1 

        difficulty = difficulty + 1 

        food_spawn = False 

 

5-10 • Show the students the second video (Vid-2) which 
shows how to edit the program to complete the 
tasks. Allow them to watch at their own pace if 
using headphones. 
 

• Comprehend 
complex material 

Vid-2 

20 Extension Activities 
 

• Depending on time, the following activities can 
either be introduced as extension activities or 
completed in the session. 

• If students complete all the above exercises, 
explain that there are many additional edits that 
can be made to the game, which apply the skills 
they have built up over the two sessions. The 
extension activities are: 

 
1) Change the frame size to give a smaller window to 

change the difficulty of the game. A smaller 
window makes the game more difficult, so choose 
a size that is not too hard, or reduce the difficulty 
variable to compensate for the smaller window. 

 
2) Make each food item appear in a random colour, 

using the random.randrange command each 
time the food is drawn in a random position. 

 
3) Show each food item for 10 seconds before it 

changes position to make the game a little harder. 
 

4) Instead of awarding the player the same number 
of points for each food item, increase the score by 
a random number between 1 and 100 to give the 
game a more ‘random’ nature.  

 

• Recall information 
delivered within 
the session 

• Reinforce 
knowledge with 
further optional 
challenges 

 

 

  



                                                                                                                                   

 
Syllabus links to national curriculum 
 
Syllabus correct from following source, 7th July 2021. 
https://www.gov.uk/government/publications/national-curriculum-in-england-computing-
programmes-of-study/national-curriculum-in-england-computing-programmes-of-study 
Key stage 3 
Pupils should be taught to: 

• design, use and evaluate computational abstractions that model the state and behaviour 
of real-world problems and physical systems 

• understand several key algorithms that reflect computational thinking [for example, ones 
for sorting and searching]; use logical reasoning to compare the utility of alternative 
algorithms for the same problem 

• use 2 or more programming languages, at least one of which is textual, to solve a variety 
of computational problems; make appropriate use of data structures [for example, lists, 
tables or arrays]; design and develop modular programs that use procedures or functions 

• understand simple Boolean logic [for example, AND, OR and NOT] and some of its uses in 
circuits and programming; understand how numbers can be represented in binary, and 
be able to carry out simple operations on binary numbers [for example, binary addition, 
and conversion between binary and decimal] 

• understand the hardware and software components that make up computer systems, 
and how they communicate with one another and with other systems 

• understand how instructions are stored and executed within a computer system; 
understand how data of various types (including text, sounds and pictures) can be 
represented and manipulated digitally, in the form of binary digits 

• undertake creative projects that involve selecting, using, and combining multiple 
applications, preferably across a range of devices, to achieve challenging goals, including 
collecting and analysing data and meeting the needs of known users 

• create, reuse, revise and repurpose digital artefacts for a given audience, with attention 
to trustworthiness, design and usability 

• understand a range of ways to use technology safely, respectfully, responsibly and 
securely, including protecting their online identity and privacy; recognise inappropriate 
content, contact and conduct, and know how to report concerns 

Key stage 4 
All pupils must have the opportunity to study aspects of information technology and computer 
science at sufficient depth to allow them to progress to higher levels of study or to a professional 
career. 

All pupils should be taught to: 

• develop their capability, creativity and knowledge in computer science, digital media and 
information technology 

• develop and apply their analytic, problem-solving, design, and computational thinking 
skills 

• understand how changes in technology affect safety, including new ways to protect their 
online privacy and identity, and how to report a range of concerns 

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study
https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study

