
 

Coding without a Computer - Mazes 
Credit: http://researchparent.com/coding-a-lego-maze/  
In this challenge, students can move through the levels at their own pace, working up to more advanced 
concepts in coding. The idea is to create an algorithm (a set of instructions) to guide a figurine through 
the maze. Lego minifigs are handy for this, but any figurine with a defined front side, so you can tell 
which way it is facing, will work. 
A quick summary of the levels (pick which level to start at based on your students - Level 1 will be far 
too simple for older students, but might be a good way to introduce the activity): 

● Level 1: The student can see the specific problem at hand and step by step walk their figure out 
of the maze using the command cards. This easiest level teaches the student to think from a 
point of reference different than their own. The student’s left may not be the same as the 
figure-in-the-maze’s left, but even the youngest kids can learn this valuable skill of switching 
reference frame. This can either be done by selecting a command card and then executing it, or 
by collecting all of the steps into an algorithm first, and then running through the algorithm. 

● Level 2: Hopefully, by the time they’ve mastered Level 1, the students will realise that it’s a bit 
tedious to tell the character to move forward 7 times in a row. Rather, it would be handy to just 
have a way to say “Do this next command 7 times.” This level introduces the concept of “for 
loops.” 

● Level 3: Older students might be ambitious enough at this point to realize that an awful lot of 
work goes into solving a specific maze using the method of Levels 1 and 2. With the introduction 
of “while loops” and “if statements”, kids can challenge themselves to write as short a program as 
possible to solve a specific maze. The programmer just needs to consider all possibilities at any 
random location for their figure and decide the best generic sequence of actions. For example, 
what should the character do if there’s an opening to their left? What if they’ve hit a dead end? 

● Level 4: While kids will hopefully experience success in Level 3, they will likely find that if they try 
to use their code on a different maze, it may not work. It’s possible that their figure will get stuck 
in what programmers call an “infinite loop”, repeating the same behavior over and over again 
without being able to escape. By introducing a random number generator, older kids can write a 
program that can get their figure out of any maze. 

At the end of this process, the most mature kids will realise that it would be great if their figure could 
remember where it had already been so that it could systematically cover ground instead of seeming to 
wander aimlessly. This could motivate a discussion of more advanced programming concepts such as 
memory and stored variables. 
 
More detailed instructions and explanations (including examples of algorithms) for each level are 
included on the pages after the print sheets for the command cards and mazes. Just print out a set of 
the command cards and mazes for each student/group, and you are good to go. 

   

http://researchparent.com/coding-a-lego-maze/


 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

 

   



 

Coding without a Computer - Mazes - Level 1 
Level 1 is all about teaching students to think from the point of view (reference frame) of the figure in the 
maze (rather than their own). 
 
Place the figure at the start of the maze and give your students all the green cards in 3 piles (Go 
Forward, Turn Right, and Turn Left). 
 
The students need to place the instructions that he or she thinks the character needs to follow into a 
long list (as a first step for juniors, they can start by picking an action and then executing it straight 
away)  
 
An an example, to navigate through the maze, the figure may need to: 

1. Go Forward 
2. Go Forward 
3. Go Forward 
4. Turn Right 
5. Go Forward 
6. etc. 

 
Once the whole algorithm is assembled, the students then work through the steps, moving the figure to 
match the steps. Take a bit of care that left and right turns are executed correctly according to where the 
figure is facing, not where the student is facing. 
 
How did it all go? Were there any bugs in the algorithm?  

Coding without a Computer - Mazes - Level 2 
Level 2 introduces the concept of “for” loops. Once the students are good at 
the Level 1 coding, you can show them how they can use a loop that says 
“For ___ Steps” to do a command rather than just repeating the same card 
over and over. 
For the example above, the solution would look as shown. Notice that the 
command (or commands) inside a “for” loop are indented slightly. 
Not all coding languages are picky about this indent, but some are, and it 
makes the code more human readable anyway, so it’s a good habit to get in.  
At the end of the “for” loop, you place an “End” card to note where the loop 
ends. Again, not all programming languages require this “end” command, 
but many do. 

   



 

Coding without a Computer - Mazes - Level 3 
Level 3 introduces the concept of “If - else” statements. The idea is that nested decisions can be made, 
based on conditions. An example from school life - deciding what to play at recess: 
 
IF Hannah is at school today, 
    -> I will play soccer with her on the oval. 
ELSE IF it is sunny, 
   -> I will play on the monkey bars. 
ELSE 
   -> I will play handball in the quad. 
END. 
 
Basically, when you are writing a program, you think about all the possibilities and evaluate what you 
should do in each case and in what order (or with what priority). 
For example, our character in a maze only faces a limited number of options. It may or may not have 
walls in front of it or to its left or to its right. However, there are so many possible codes that can be 
written based on these limited options. 
 
The student could decide to tell their figure to follow this command: 
IF there is no wall in front of me, 
   -> go forward. 
END. 
That code alone will actually solve one of the provided 
mazes. For mazes that require turns, they may come up 
with something more like the code shown here (don’t show 
the students this - you’ll be surprised how well they can 
come up with similar algorithms on their own with a bit of 
trial and error). 
This code basically translates to the following instructions: “If 
I can turn left, turn left. Otherwise if I can turn right, turn 
right. Otherwise if I hit a dead end, turn around. After I’m 
done checking those conditions, go forward (one step). 
Repeat.” 
The “repeat” comes from the red “while” loop around the 
whole code. By saying “While still in the maze (a bunch of 
code) End” we’re actually saying “keep repeating that bunch of code until you escape the maze.” 
Note: in this example, one piece of code that wasn’t used was ELSE. “IF” means definitely do this if the 
specified condition is true. “ELSE IF” means do this if the specified condition is true AND the “IF” and 
“ELSE IF”s that came before were not true. “ELSE” means do this if everything above has failed. “END” 
means this is the end of the “if” statement (or “while” or “for” loop). 

   



 

 

Coding without a Computer - Mazes - Level 4 
Level 4 introduces the concept of adding some randomness to remove any bias inherent in the order of 
the “if” statements. You’ll notice that the algorithm from Level 3 starts by checking one condition, then 
another and so on. This can result in the figure being stuck in an infinite loop, and travelling through the 
same parts of the maze, because one of the turns is always executed as a priority if the first condition 
checked is met. 
Try using the algorithm from level 3 on all of the mazes and you should see an example of this 
happening. If not, can the students come up with a maze that causes this? 
 
So, how to get around this? 
To solve this problem without introducing more complicated concepts like storing variables, a random 
number generator can be used to remove the priority of one choice over another. 
For example, instead of saying “If I can turn left, turn left,” I could instead say, “If I can turn left, turn left 
half of the time.” 
Since we are not ACTUALLY using computers, instead of using a random number generator function, 
your students can just use a dice roll instead. By introducing this randomness, the character may not 
follow the most logical path to get out of the maze, but it will not get stuck doing the same thing over and 
over and over again. 
 
Here is an example of one possible code that the 
creator of this challenge 
(http://researchparent.com) came up with and 
*thinks* will work for any maze. Like all coding, 
there are many ways to achieve the outcome, so 
this is not the only “right” answer and might not 
be the best, simplest or most elegant answer. 
 
Once again, don’t show this algorithm straight 
away to the students before they have a go on 
their own. Coding is a process of trial and error. 
Lots of testing is almost always required before 
programmers come up with something new that 
works, and sometime new eyes, brains and 
ideas come up with magic! 
 
Send us copies of your algorithms, and we’ll 
have a go at them too! 
Email dayzero@cg.catholic.edu.au, or post in 
the Day Zero Google+ Community (email us for 
details). 
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