Programming
Aims of the handout
At the end of the session you should be able to understand and use Scratch, be aware of how Scratch helps
you program (and which Scratch commands are key programming principles), and how to repeat, loop or fix
your program.

Scratch
Scratch is designed especially for ages 8 to 16, but is used by people of all ages. It is a visual programming
language that you use through the web browser (https://scratch.mit.edu). You can click and drop puzzle

pieces that control characters and animations on the stage. Scratch is an incredibly popular and easy to use
tool.

Software development
Programming is itself a two step process, starting with deciding how to tackle a problem, thinking through
the steps or rules of the algorithm, before then rolling up your sleeves to implement this in a language the
computer understands. This is just like translating poetry or composing a piece of music, or even planning a
lesson and teaching it. There are many programming languages available, some suited better to some
purposes than others.

Implementing programming
Pair programming
‘Pair programming’ is an exercise where two coders work together sharing a keyboard, screen and mouse,
and working together on the same code. Typically one coder does the actual coding, taking as it were the
driving seat, with the other being something closer to a navigator, thinking of the big picture, keeping track
of variables, procedures, libraries and interfaces so that the other can concentrate on the detail, but also
reviewing all that the first writes.
In many school computer labs, there aren’t always enough computers to go round, and even when there
are, coding is something where it really does help to have a partner to work with. It’s important that both
partners contribute fully to the project, and in this case that both be learning about computing as they do
so. One way to help with this is for the two to swap roles, perhaps half way through the lesson, or even
more frequently.
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Making a ChatBot
A ChatBot is a character you can create in Scratch that

Selection
From the curriculum: “pupils should be taught to: use...selection”.
The concept in a nutshell: Selection (also known as ‘Decision’) is the splitting
of the program flow into two possible paths, based on some condition
being true or false.
Here's an example of from the ChatBot session: The question is ‘can we be
friends’. If the child gave the answer yes
say "Awesome!"
for 4 seconds
else (otherwise)
say "Fine."

Randomisation and variables
From the curriculum: pupils should be taught to: ”... work with variables”.
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The concept in a sentence: variables are a way of referring to a part of the computer’s memory to keep track
of values that we’ll need again – like calculating how many points are accumulated in a game and naming it
‘score’.

Repetition
From the curriculum: “pupils should be taught to: use repetition in programs”.
The concept in a sentence:
In coding and in Scratch you might want your character to do something a certain amount of times. You
could piece together the Scratch blocks over and over to create repetition but this would not be efficient.
Instead you can use the ‘loop’ function which will repeat the actions as many times as you like.

Debugging (fixing code that doesn’t work)
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From the curriculum: “pupils should be taught to: debug simple programs”.
The concept in a sentence: working through the problem step by step to find errors or problems (known as
bugs)
There’s a clear expectation in the programme of study that pupils are taught how to debug programs,
typically their own, but debugging is a set of skills that can be acquired through fixing other people’s code
too, whether the mistakes it contains are deliberate or accidental. Notice the key aspect of the second point
here, about using logical reasoning to detect and correct errors – for the programme of study it’s really not
enough just to keep trying things until they work – we want children to learn to fix their programs by
thinking about them, not merely by dragging lots of different Scratch blocks around!
Example: Rubber ducks
One approach to help children (and other coders) debug their programs is to encourage them to explain
what it does to a rubber duck (or other toy). It's often by putting the ideas of their code into words - almost
recovering the algorithm from the code, that the mistakes get spotted most easily.

Hardware & controlling
The last area we’ll explore is about the interface between computers and the real world – whilst ‘control’
wasn’t mentioned on the old 1999 ICT curriculum, many interpreted the programming requirements as
being about controlling real world systems.
Input and output
For Computing, the
new programme of
study makes it clear
that you don’t have to
do control activities –
you can satisfy the
requirements through
doing simulations
rather than code –
think of programming
a racing car to drive
round a track: it’s
much easier on screen than it is in the real world! That said, if you can afford the kit, it’s great fun, and
hugely motivating, to see how computers can interact with the real world.

Robotics kits
There’s a whole range of hardware kits available for exploring computer control, but the Lego WeDo kit is
worth a particular mention as this interfaces directly with Scratch (including Scratch 2.0 with a browser
plugin), and there’s a strong parallel between the snapping together of lego blocks and the snapping
together of Scratch code blocks. As with programming, at first it’s helpful to follow the step-by-step
instructions, but Lego, including WeDo comes into its own when you make your own robots rather than just
those in the manual. The kit is quite expensive (around £100 a box), it would make sense to share between
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a number of schools if possible. Have a look at it in action here:
http://www.bbc.co.uk/programmes/p01661jg

Scratch alternatives
Whilst we’ve focused (almost) exclusively on Scratch here, for good reasons, there are plenty of other
programming toolkits around, aimed at, or at least accessible to, primary aged pupils.. Here are just some
examples:
1. Hopscotch
Neither Scratch nor Kodu work on the iPad, so if you’re in a school that has completely ditched its desktops
or laptops in favour of tablets you’ll need to look elsewhere for a programming toolkit. One of the leading
contenders is Hopscotch, available for free on the App Store, which has a similar building-block like
interface to Scratch and the event driven approach of Kodu, but is designed with the tablet screen in mind
for programming.
2. TouchDevelop
TouchDevelop is bit of a step up from Scratch, Kodu and Hopscotch, but it’s cross platform – you can create
programs on the web as with Scratch or on any tablet, again via the web browser. Whilst it looks really
complicated, there are lots of gentle tutorials levels, and it’s again been created with a touch interface in
mind for programming – you simply drag the commands into place, as with Scratch etc.

Further reading
See our full list here: further reading materials.
More information about running a code club: https://www.codeclub.org.uk/
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