
                                                                                                                                   

 

 

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

Workshop 1: Guess The Number. 
Lesson Plan.  

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

1.  Explore how to build and edit simple computer games using the Python high-level 
programming language 

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

 
Learning Points (knowledge-based)  

1. Programs can be written and executed online using tools like replit 
2. Each new line in Python represents a new command 
3. Variables are containers for storing data values 
4. String variables can be declared by using single or double quotes 
5. Variable names are case-sensitive 
6. Indentation at the beginning of lines indicates code blocks 
7. Comments starting with a #, and are ignored when the program is run 
8. The Python print statement is used to output variables and text 
9. The Python if statement checks conditions before executing blocks of code 

 

Materials required  
A computer and an internet connection, and a free account setup on replit to edit programs easily. 

The exercises can be completed on replit without creating an account, but students cannot then 

save their work easily to access later. 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 worksheets, presentations 

and videos 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 
concepts used in the program and show how the program could be developed to accomplish the 
tasks. They are intended to be used flexibly to support the workshop as required. You may use all or 
none of these videos to help run the workshop, in the way you find most helpful.  
 
Students should watch the videos as specified when working through the lesson plan to clarify 
points, demonstrate programming statements and view solutions to the tasks. 
 

• play videos (or sections of videos) directly to the students as a group, or allow them to watch 
at their own pace if using headphones 

 
Equipment Required (optional) 

If you have access to bread, butter, jam, a knife, a plate, a toaster, the introductory exercise is fun 

to complete for a real piece of jam on toast! 



                                                                                                                                   

 

Session outline 

Time 
(mins) 

Activity Key skills Materials 

15 Starter Activity – Unplugged 
 

• Explain to the class that they’re going to discuss 
and create a set of instructions (a program) to 
make a popular breakfast - jam on toast. Remind 
them what a piece of jam on toast looks like and 
that the aim of this starter activity is to introduce 
them to the order and precision of instructions in 
a computer program.  If you have access to the 
ingredients and equipment required (bread, 
butter, jam, knife, plate, toaster), this exercise is 
fun to complete for a real piece of jam on toast. 
 

• Explain to the students that they must design a set 
of specific detailed instructions (akin to writing a 
computer program) for a robot to make jam on 
toast. 

 

• Begin by asking the class what equipment is 
needed to make the dish. Elicit from them the 
ingredients (jam, bread, butter) and the utensils 
(e.g. knife, plate, toaster, loaf of bread etc.). 

 

• Then ask the class to think about a list of 
instructions they could give to a robot to make 
jam on toast. They’ll make logical mistakes like 
asking you to ‘put jam on the bread’ forgetting to 
take the lid off the jam. 

 

• Encourage them to be detailed e.g. use the knife 
to move jam from inside the jam jar to the toasted 
bread, or putting jam on before the butter etc. 

 

• Exaggerate these mistakes, while also making it 
playful and fun, so that the class becomes aware 
that they must give precise instructions in the 
correct order. 

 

• Remind them that a robot has no ‘common sense’ 
so does not know how to ‘toast the bread’ for 
example, or ‘spread the butter’, instructions 
which intelligent humans can easily follow. 

 

• It’s up to them to debug the process as a group 
(or in smaller groups if the class size is too larger 
for a group discussion). Throughout the exercise 

• Learn about action 
causality and 
specific instructions 

• Simple logic, 
tinkering and 
debugging 

 



                                                                                                                                   

gently coax the class towards clear, unambiguous 
instructions of, say, three to four words. 
Remember to keep this informal – a 
conversational approach is best. 

 

• Efficiency is also important here. For example, I 
can cut the toast on a plate rather than a 
chopping board and still get the same effect and 
saving time and washing up. 

 

• Designing an algorithm like this is likely to take a 
few attempts, and fair bit of tinkering to get right. 
The goal is that over a number of attempts the 
class will come to see that clear and ordered 
instructions can set up a positive and successful 
outcome. 

 
Example Solution Program 
1. Remove one slice of bread from loaf of bread 
2. Place slice of bread into toaster 
3. Press down toaster control to turn on toaster 
4. When toast pops up remove from toaster 
5. Place toast on plate 
6. Remove lid from butter tub 
7. Slide knife from above into the tub of butter 
8. Place 1 gram of butter on sharp tip of knife 
8. Place tip of knife on upwards side of toast with the 
butter between the knife and the bread. 
9. Move knife backwards and forwards across toast to 
spread butter until it has an even thickness. 
10. Repeat steps 6 to 9 with the jam 
11. Repeat steps 1-10 until you have made enough! 
 

5 • Students should load and run a number-guessing 
game in replit using a web browser and the link 
provided:  
https://replit.com/@SJCInspire/GuessANumber1-
20#main.py 
or the Trinket version: 
https://trinket.io/python/b6a14c2725 
Note that functionality is lower on Trinket than 
replit, and so replit should be the first choice. 

 

• Students should run the program by clicking ‘Run’ 
several times to understand how the game works 

• Discover how to use 
programming 
languages with no 
extra software 

 

https://replit.com/@SJCInspire/GuessANumber1-20#main.py
https://replit.com/@SJCInspire/GuessANumber1-20#main.py
https://trinket.io/python/b6a14c2725


                                                                                                                                   

 
10-15 • Ask students to read through the program and 

discuss in pairs/groups what they think each line 
in the program does, including: 

 
1. import random 

number = random.randint(1, 20) 
 

2. name = input("Hello, What's your name?") 
 

3. number_of_guesses += 1 
 

4. if guess < number: 
        print('Your guess is too low') 
 

5. if guess == number: 
    print("Correct! You guessed the number in", 
number_of_guesses, "tries!") 

 

• Key ideas they should discuss include: 
 

1. import random imports the random 
module, which contains a variety of tools 
involving random number generation. 
Among these is the random integer 
function randint, which generates 
random whole numbers between two 
limits, given within the brackets (in this 
case, 1 and 20). This is saved as a 
variable called ‘number’ in line 2 
 
2. input takes an input from the user - in 
this case it asks for their name and waits 
for their input, then saves their input as 
a variable called name 
 
3. +=1 is shorthand way of increasing a 
variable by one – in this case the number 
of guesses. Each time the user guesses a 
number, the variable 
number_of_guesses is increased by one 
 

• 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 

 



                                                                                                                                   

4. if guess < number checks if the 
variable guess is less than the variable 
number. If it is, the program will output 
“Your guess is too low” 
 
5. if guess == number checks if the 
variable guess is equal to the variable 
number, using two equals signs. If it is, 
the program will output  "Correct! You 
guessed the number in x tries!", where x 
is the current value of 
number_of_guesses 
 

 

5-10 • Show the students the first video (Video1) which 
explains how to use variables, if loops, while 
loops, print statements and random numbers, and 
how they are all used in this program. Allow them 
to watch at their own pace if using headphones or 
show them together as a class and take questions 

 

• Comprehend 
complex material  

 

Video1 

5-10 • Explain to students that individual lines of code 
can be tested in the Python Shell (on the right-
hand side of the replit window by default). 
 

• Ask them to copy or type the first two lines of the 
program: 

 
import random  

random.randint(1,20)  

 
into the Shell repeatedly and try changing the 
numbers within the brackets to explore the 
numbers which are output in the Shell. 

 

• They will find that the numbers they enter in the 
brackets give the range within which the random 
number is generated. They will never see a 
number generated which falls outside the range 
they specify in the brackets. 

 

• Learn concepts of 
computer 
programming 

• syntax, semantics 
and data types of 
Python 

• Execute common 
functions code 
libraries 

• Modify existing 
program and 
functions 

 

15-20 • Ask students to read and attempt challenges listed 
in the ‘Challenges.md’ file located on the left-hand 
side file menu by clicking on the file and complete 
their worksheets. The challenges are: 

 
1. Change the range of the number generated 
from 1-20 to 1-40, and change the printed 
instruction to indicate this change. Is the game 
now harder or easier? 
 

• Modify existing 
code to alter 
program logic 

• understand and 
apply fundamental 
principles and 
concepts of 
computer science, 
including 
abstraction, logic, 

 



                                                                                                                                   

2. Increase the number of attempts the user has 
to guess the number from 5 to 8, and change the 
printed instruction to indicate this change. Is the 
game now easier or harder? 
 
3. Add an extra congratulatory printed statement 
if they guess the number on their first try 
 
4. Award the user points depending on how many 
attempts it took them to guess the number. How 
many points awarded is up to the students, but 
they should use the variable number_of_guesses 
in the calculation of points and inform the user 
how many points they have been awarded. 
 

algorithms and data 
representation 

• Analyse problems in 
computational 
terms 

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

5 • Show the students the second video (Video2) 
which explains how to edit the program to 
complete the challenges 1-4. Allow them to watch 
at their own pace if using headphones. 

 

• Comprehend 
complex material  

 

Video2 

10 • Ask students to now change the range of random 
numbers from 1-40 to 1-1000, and discuss in 
pairs/groups how many attempts the user should 
be given to guess the number. 
 

• Students should then increase the limit on the 
number of guesses to 20 and investigate how 
many attempts it takes them to correctly guess 
the number. They should repeat this 10 times 
each and discuss with their partners/other groups 
how many attempts it has taken. 

 

• Ask students to consider the range in the number 
of attempts taken to guess correctly and use this 
range to decide a fair number of attempts to 
allow, e.g. if it takes 14,8,11,12,15,10,9,11,9,16 
guesses while testing, 11 would be a sensible 
number of guesses to allow. 

 

• Remind them that if too few attempts are 
permitted, the game may be too hard to be 
enjoyable, and if too many attempts are 
permitted the game may be too easy. 

 

• Design, write and 
debug programs 
that Accomplish 
specific goals 

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

 

10 • Ask students to award the user points for the 
updated 1-1000 game depending on how many 
attempts it took them to guess the number. How 
many points awarded is up to the students, but 
they should use the variable number_of_guesses 
in the calculation of points (e.g. points = 15 – 
number_of_guesses), and inform the user how 

• Use sequence, 
selection, and 
repetition in 
programs; work with 
variables and 
various forms of 
input and output 

Video3 



                                                                                                                                   

many points they have been awarded. Ask them 
to test their program several times to ensure it 
runs correctly and the user has a fair chance of 
guessing the number correctly. 
 

• Students should watch video3 for guidance on 
these tasks, which also includes how to tackle the 
extension task. 
 

20 Extension Activities 
 

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

 

• At the end of the program ask the user if they 
would like to play again by entering “Yes” or “No”. 
If they enter yes, repeat the guessing game. One 
way this can be achieved is by using a while loop 
before lines 7 and ending on line 19. Remind 
students that indentation is important in Python 
and the whole block of code from line 7-19 must 
be intended to become embedded within the 
while loop. 
 

• 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 

 


