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An important feature of the activity we’ve been looking at with kidbots is that there are very 
specific commands available. Just forward, left and right. That’s the situation you have when 
you’re writing a computer program too. There are only a very few specific commands available, 
and you have to work out how to translate your problem or decompose it into those particular 
commands.  
 
The sequences that Joanne and I talked about earlier, like making a cup of tea, or putting on 
your helmet before your gloves, can be less precise. That means that using examples like 
cooking recipes are useful analogies, but they don’t quite have the same level of precision that 
computer programming requires. The grid we used with the children is useful because the 
instructions are unambiguous. 
 
Hopefully it’s becoming clear that with programming there isn’t just one correct answer to 
solving a problem. Even with a simple challenge, you could come up with lots of ways to 
achieve the goal. So, for example, with this very simple challenge here to get the turtle to the 
pineapple I could write a program that goes forward, forward, right, forward. Or I could get it to 
go right first, and then go forward, and then go left, forward, forward. It’s a slightly longer 
program but it still achieves what I wanted. Or, I could even get it to go further. And that 
program still gets to the goal. Let’s try it out. 
 
So already I’ve written three programs that get us to the goal. But in fact, I can write as many 
different programs as I want, because I can just put in four right turn commands, and that won’t 
make any difference to where the turtle is. Here’s a program that makes the turtle go right, right, 
right, right, which makes it turn around on the spot, and then I can put in this program here: 
forward, forward, right, forward. That will do exactly the same thing.  
 
You can see that I can actually generate as many different answers as I want. There’s an infinite 
number of correct answers. That’s really different to what you might be used to, where a 
question typically has ‘the’ correct answer. What this means is that every student in the class 
potentially could write a program that still achieves exactly the same thing. Some of those 
programs might be faster than others, some of them might be easier to understand, but with the 
turtle, the ones that go all around the place and spin round on the spot, well, they are more fun, 
and what’s not to like about that? 



 
The other thing, of course, is that the number of solutions that don’t get to the correct place, 
there’s actually an infinite number of those because there’s lots of different programs that will 
get you to squares other than the pineapple, and for any of those you can insert extra steps that 
don’t make any difference to where the turtle goes. We are suddenly in a situation where there 
is an infinite number of correct answers, and an infinite number of wrong answers. This is one 
thing that makes computer programing really interesting. It can make it a little challenging but 
that’s why debugging, why solving problems, why decomposing, those sort of techniques 
become really important , because you are dealing with a huge range of possibilities.  
 
In the video with the children earlier I challenged them to write a program that could get the bot 
to the pineapple without using a right hand turn. Even in this simple scenario here if the only 
commands I’m allowed is to turn left and go forward, initially the students will say “that’s not 
possible because the pineapple is on the right” but then when they think about it they realise 
that you can achieve a right hand turn by turning left three times. If I start this program off here I 
can tell the bot or the turtle turn left, left, left, then go forward, then turn left, and then go forward 
and forward. That will get it to the pineapple only using the left and forward command. 
Effectively, whenever you want to turn right you can use left, left, left. 
 
This raises some interesting questions about programming languages. It looks like you could 
get anywhere on the grid using only left and forward. So my next challenge is, can you get 
anywhere on the grid using only the right and the forward command? Students will pretty quickly 
realise that that is possible. We call these languages a ‘complete’ language. It is able to do 
anything that we want to do on this grid. It’s a very restricted world but it is complete within this 
world.  
 
The next question is: do we only need any two commands? What if the two commands I only let 
you use were right and left? Could you get anywhere on the grid? Pretty soon students realise 
that all you can do is spin on the spot if you’re only allowed right and left, so that is not a 
complete language - it’s not enough to help our turtles navigate around the grid. 
 
Again, this might seem very pedantic and a very simple scenario, but this is actually 
fundamental to the idea of how we design and use programming languages. In the end, the 
programming languages we use - there are many different ones - but as long as they are 
complete, as long as they can do all the same things as another programming language can do, 
then they are all equivalent to each other.  
 
This might seem a bit academic, but the idea of a complete [programming] language will come 
up again when we look at more conventional programming languages. In fact, it’s the reasoning 
behind much of the wording in the curriculum. Also, this idea will help us make sense of all the 
languages that are out there. But meanwhile, it’s a great puzzle to wrestle with in the simple 
world of moving around on a grid. 
 



So now that we’ve done this exercise we can look at some of the language around progress 
outcome one for computational thinking.  
 
The progress outcome first of all talks about an authentic context. For students of this age it’s 
quite authentic for them to be thinking about basic movement, simple instructions - like moving 
left and right. It says “taking account of the end-user”. That’s enforced by having the tester. 
The programmer has to anticipate how the program will work, they have to take account of the 
end-user. They can’t just adjust things as they go along. It talks about decomposition and, of 
course, that’s breaking a big goal into small steps and ultimately down into the very simple steps 
that we have allowed them to use. The task is non-computerised, in fact they are physically 
walking around in the playground, even getting a bit of exercise. The students are developing 
algorithms, they are coming up with the idea for what should happen and then writing them as 
programs using notations like ‘L’ and ‘R’ and so on. Then they encountered errors or bugs. In 
this context it was quite easy to find a bug because the bot did not end up in the right place. 
Often there is a bit of humour because the bot ends up going off the grid or spinning around on 
the spot. It’s quite good to get used to the idea of celebrating finding a bug because finding a 
bug is a normal part of programming and we want the students to get used to that idea. To 
debug a program it actually just means being determined to get it right. In this environment 
getting the bot to whatever the target is is quite motivating for the students, and it helps them to 
keep on going until they get their program right. That will serve them well as they start working 
with programming languages on computers.  
 
 


