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Introduction

Compute-IT - A series of print and digital resources that deliver the new
Key Stage 3 Computing Programme of Study

B Are you looking for authoritative and imaginative resources to help you plan for
and teach the new Key Stage 3 Computing Programme of Study?

m Are you looking for lessons that deliver the key strands of the curriculum and core
skills of computational thinking, planning, programming and review?

® Do you want to feel confident in assessing learning outcomes to provide you with a
meaningful record of pupil attainment and progress?

If so, we have the complete solution for you.

Deliver innovative Key Stage 3 Computer Science and ICT lessons for
the new curriculum with confidence - using resources and meaningful
assessment produced by expert educators.

Developed by an expert author team including members of the Computing at Schools

Network and the Department for Education’s Teachers of Excellence in Computer

Science programme, this complete offering for Computer Science and ICT at Key

Stage 3 consists of:

m three student’s books,

m three teacher packs, and

®m a bank of digital resources and assessments delivered via Dynamic Learning an
online service from Hodder Education

Together, these form a cohesive and supportive learning package structured around
the key strands of Computing. Creative and flexible in its approach, Compute-IT
makes Computer Science and ICT for Key Stage 3 easy to teach, and fun and
meaningful to learn.

m Deliver the new curriculum with confidence by following well-structured and
finely paced lessons along a variety of suggested routes through Key Stage 3

® Make your course engaging and interesting using a range of files provided in
different programming languages

®m Ensure progression throughout the course with meaningful tasks underpinned by
unparalleled teacher and student support - including exemplification of expected
outcomes, answers to all activities provided in the student books and as digital
files, and assessment guidance

B Assess learning outcomes confidently with ready-prepared formative and
summative tasks covering the statements outlined in the new programme of study

®m Ensure your students are well prepared for their chosen Key Stage 4 course
by monitoring their work against defined Learning Outcomes and Progression
Pathway statements*

*A note on assessment and the National Curriculum Programme of Study

Hodder Education has teamed up with leading Computer Science educators to define
learning outcomes that are mapped to our own Progression Pathway statements

and the Computing Programme of Study. This provides teachers with much-

needed support when planning their delivery of the curriculum and ensuring that
assessment is meaningful for both educators and learners.
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. Key Term

Abstraction: Working with
ideas or solving a problem

by identifying common
patterns in real situations,
concentrating on general
ideas and not on the detail of
the problem itself.

Generalisation: Taking
concepts used in the solution
of a particular problem and
using them to solve other
problems that have similar
features.

(You used both abstraction
and generalisation when you
tackled the problem of the
malaria outbreak in Kitanga
District in Unit 2.)

. Challenge

Your challenge is to write a program that creates
an artwork based on drawing and positioning
shapes found in Celtic or Islamic art.

m Shapes, patterns and
algorithms

Computer science, art and maths

There are many ways in which computer science is linked
to the world around us and there are very strong links
between maths, art and computer science.

The term abstraction can be used in all three
subjects. In computer science abstraction means finding
generalisations by identifying common patterns in real
situations.

In maths, abstraction involves considering a problem
theoretically, separating it from the everyday contexts
that it has been associated with in the past, so that
generalisations can be used in other contexts. Abstraction,
in art, describes the process of interpreting the subject
rather than depicting it exactly.

Being creative and imaginative are skills that artists
and computer scientists need. Just think of the creativity
that goes into designing the video games you play. The
characters, environments, graphics and game-play are
all developed by designers and programmers working
together.

Mathematicians, artists and computer scientists all need
to solve problems and find patterns in their work. For
example, when trying to find a cure for a disease, scientists
will look for patterns in the medical data of people who are
already ill with the disease.



3.1 Shapes, patterns and algorithms
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Think-IT

3.L1 In what other ways do you think computer science, art and maths are linked? The images
below should provide some food for thought.

The original plans for the London 2012 Olympic and Paralympic Stadium and a photograph of the finished stadium.



Unit 3 Drawing and manipulating shapes

‘ Key Term Shapes

Shapes, and geometrical shapes in particular, play an
important part in maths, art and computer science.

A square is a geometrical shape. The key features of a
square are:

Geometrical shapes:
Shapes that are defined by a
set of mathematical rules.

It has
four sides. All
four sides are of
equal length.

One internal
angle and one external
angle add up to
180 degrees.

All four
internal angles are
the same. All four
internal angles are
90 degrees.

All four
external angles are the
same. All four angles
are 90 degrees.

Think-IT

3.1.2 What shapes can you see around you?! Look at the objects below. Redraw them as shapes
and label their features.




3.1 Shapes, patterns and algorithms

Patterns

Patterns also play an important part in our lives. Patterns
are repeated concepts defined by rules. From number
patterns to visual and scientific patterns, they are
everywhere! Patterns help us to see and understand how
things work.

—
Think-IT
3.1.3 a) What patterns can you recognise in these number sequences?
Il 22, 33, 44 12,4, 816
b) What are the next three values in each series!
€) What patterns can you recognise in the photographs on page 6?

d) Look around you. What repeating patterns can you see?

Algorithms

Theo van Doesburg was an abstract artist. He often
explored the shape and colour of objects by representing
them as geometric shapes.

.
Think-IT

3.1.4 What shapes can
you see in van
Doesburg’s painting?

Van Doesburg's paintings are made up of squares,
rectangles and lines of different sizes. By looking at the
painting in this way, you have undertaken decomposition. ‘ Key Term
Decomposition is used to solve problems by breaking
them into smaller parts. For example, if you want to make
a packed lunch for school, you will naturally break the task
down into smaller parts, making sandwiches, making a something down into smaller
drink and adding your other favourite lunch foods. To solve parts.
the problem of creating a van Doesburg-style artwork, the
challenge is how to create the squares, rectangles and lines
that make up one of van Doesburg's paintings. Let’s start
with drawing a square.

Decomposition: The
process of breaking



Unit 3 Drawing and manipulating shapes

‘ Key Term Designing an algorithm

An algorithm is a set of step-by-step
instructions which, when followed, solve a
problem. We can use an algorithm to help
us draw our square.

Algorithm: A set of step-by-step instructions
which, when followed, solve a problem.

Plan-IT

315 a) Imagine you have to give an alien instructions on how
to draw a square. What would you tell the alien to do?
Write down your instructions and give them to a friend
to try out.

Put
your pen on the
centre of a piece
of paper.

Draw a
5cm line straight
up the page.

Hint: Use the following as a starting point. Can you
improve on these instructions?

® Put your pen on the centre of a piece of paper.
®m Draw a 5cm line straight up the page.

® Turn the pen 90 degrees to the right.

Turn
the pen 90 degrees
to the right.

b) Did your friend manage to draw a square!? Do you need
to adjust your instructions?

Refining an algorithm
Van Doesburg's paintings have lots of shapes in different

places. Each shape has a different location on the canvas,
‘ Key Term . .
but how do we specify that location?
Coordinates: A set of Mathematicians use coordinates to identify a specific
values used to show an exact location by giving two values:
position. In two dimensions & x tells you where the location is horizontally
we use x and y values, where m y tells you where the location is vertically.
X is the distance across the A computer understands coordinates, so it is possible to
page and y the distance up tell a computer where to start drawing a shape using x and
the page. y values to specify the starting point.
y

7
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3.1 Shapes, patterns and algorithms

Plot an x axis and a y axis on a piece of squared paper. Number each axis from 0 to 20.
Draw three squares in different locations and in different colours on the grid.

Write an algorithm for your alien telling it how to draw the squares. How are you going to
tell the him the colour to use for which square and when to pick up and put down the pen?

Using iteration in algorithms Without iteration With iteration
It is important that the writing of Put right foot forward Repeat the following
algorithms is done as effectively as iy itant, faryard Ao e

g . ) ) Y Put right foot forward Put right foot forward
pOSSIble- Makmg an algorlthm short and Put left foot forward Put left foot forward

expressing it clearly helps us to describe =~ Put right foot forward

the pattern of repeated actions more
effectively. One of the ways you can

Put left foot forward
Put right foot forward
Put left foot forward

make an algorithm shorter is to repeat Put right foot forward
instructions; to use iteration. Look at PulJeft \foot forward

the two examples of an algorithm on the

right. The algorithms are basically the

same, but the second one is shorter because we say repeat
the left right pattern five times rather than writing it all out
five times.

\\

‘ Key Term

Iteration: Using

repetition of a process
to create a more
efficient solution.

Look at the instructions for drawing three squares that you wrote for Plan-IT 3.1.6.

Can you use iteration to make your algorithm shorter and

clearer?

To draw a square you need to turn through 90 degrees each time you need to turn a

corner. This is the external angle.
What are the external angles — the angles you
must turn through when drawing the shape — for:
a regular triangle a regular pentagon
a regular hexagon a rectangle?
What would a shape with 360 sides look like?

Write an algorithm for drawing a triangle, a
rectangle, a pentagon and a hexagon.

external internal
angle angle

[11]

On paper draw your own van Doesburg-style artwork, based on geometric shapes. Later,
you will be creating algorithms to enable a computer to draw your design, so think about
the shapes, patterns and colours you use and where they will appear on the page. For
example, will you use squares, rectangles and lines like van Doesburg or will you include
other shapes in your design? Will you stick to bold, primary colours, or introduce other
colours into your artwork? You can be as creative as you like!



Unit 3 Drawing and manipulating shapes

a Drawing and manipulating shapes using
graphical programming software

Unit 3.1 explored van Doesburg's artwork and how to create
an algorithm for drawing a square using iteration. Now
we are going to find out how to use graphical programming
software to create geometrical shapes. We can use
decomposition and abstraction to do this.

Paired programming

‘Paired programming’ is a term used in industry to
describe a method of programming where two
programmers work together on one computer. One
programmer - the driver — writes the code, while the other
- the observer - reviews each line of code (the technical
name for the instructions given to the computer) and
debugs it (the name given to the process of correcting
code), developing ideas and generally looking for

Paired programming in action improvements.

\\

Choose
In Plan-IT 3.1.9 you drew your own van Doesburg-style artwork.

Now, list the geometrical shapes in your drawing.

Place
Using paired programming, write an algorithm for each pen in location
(5,10).

geometrical shape. For example:

Draw
a 5cm line
horizontally from )<
right to left.

1. Choose red pen

2. Place pen in location (5,10).
Turn the pen
120 degrees to
the left.

3. Draw a 5cm line horizontally
from right to left.

4. Turn the pen
120 degrees to the left.

\\iiSiEA 5. Repeat three times. Repeat three
A times.

From algorithm to graphical programming

A computer will not be able to understand the plain
English algorithms you have written. It needs you to
program in a way that ‘translates’ your algorithms into a
language it can understand. You can do this using graphical
or text-based programming software.




3.2 Drawing and manipulating shapes using graphical programming software

Graphical programming represents elements
visually rather than textually, often using
graphics in a drag-and-drop interface.
Graphical programming software is a good
place to start learning how to program, before
moving on to writing program with a text-
based programming language.

setz to G

controls for all players [TH

[Whan play button pressod ¥ |

change all volume by BT

stop tmer
hide all

hide mouse
show all
show mouse
save highscore

load highscore

rapdi

Scratch blocks Daisy the Dinosaur

Compute-IT\\ |

h (oK | 9 -

. Key Term

Graphical programming:

a programming language that allows
users to create programs using

graphics rather than text.

3.2.2 a) Using paired programming, convert the algorithms you have created into your chosen

graphical programming language.

Hint: Have you remembered to

cripts Costumes Sounds
use iteration to write your , -
woron S | G
ithm? 2,
algorlthm- Looks I Control "t
Sound I Sensing 0
In Scratch, this can be done through Pen [ operators y: 0

using the ‘Repeat’ block which you Data
can use to specify how many times an ==
instruction should be repeated.

en space key pressed

b) Write a program that will en this sprite clicked

position the shapes automatically
to create a short animation.

en loudness = m

en I receiwve messagel

|

I Mare Blocks

en backdrop switches to backe turn (4 m degrees

when

set pen color to

[ ove m steps
13




Unit 3 Drawing and manipulating shapes

a Drawing and manipulating
shapes using text-based
programming software

Celtic and Islamic art

Celtic art and Islamic art use patterns and shapes to
represent the natural world in an abstract way.

Examples of Islamic
and Celtic objects




3.3 Drawing and manipulating shapes using text-based programming software

Think-IT

3.3 Both Celtic and Islamic art make use of pattern and shape, but in a very different way to
van Doesburg. What similarities and differences can you see between the two different
artworks below and the van Doesburg painting on page 7! Consider the shapes used and
the way they are positioned.

An example of Celtic art An example of Islamic art

Text-based programming languages . Key Term

Text-based programming requires the user to write code
in the form of a sequence of text-based instructions into
the computer to create a program, rather than dragging
and dropping graphical elements when you use graphical
programming software. The program controls a ‘turtle’, or
cursor, on the screen.

Text-based
programming:

a programming language
that requires the user to
write code in the form

Text-based programming languages are used to create of a sequence of text-
programs that perform many different tasks. Most of the based instructions into
interactivity you experience on websites and mobile apps is the computer to create a
created using text-based programming languages such as: program.

#8 Ruby

A Programmer’s Best Friend

@ python” C++

Python Ruby



Think-IT

Unit 3 Drawing and manipulating shapes

Writing a program to draw shapes using
a text-based programming language
Already knowing how to create a program to draw
geometrical shapes using a graphical programming

language helps when it comes to doing the same thing
using a text-based programming language.

3.3.2 Look at the two sets of instructions below, and match the graphical instructions to the

text-based instructions.

set pen color to

pen down

repeat

move m steps

turn (¥ m deqrees

-t

800

Rigepoei s i —
SetPenColor 3
PenDown

Repeat 4 [forward 100 right 80]

The graphical programming software used in the example is
Scratch and the text-based programming language is Logo.

Plan-IT

3.3.3 Write algorithms for each of the following shapes:
® A red square
m A vellow triangle
® A green pentagon
m A shape of your choice

Most programming languages allow you to use iteration
to clarify the processes being used. For example, we can
create a new instruction to draw a square and name it
‘square’. Then we can re-use that instruction elsewhere in
our program.



3.3 Drawing and manipulating shapes using text-based programming software

In LOGO we can define the instruction ‘square’ as follows:

to square
repeat 4 [forward 50 right 90]
end

e

We can now use the instruction ‘square’ more than once in
our program. For example:

repeat 36 [right 10 square]

Compute-IT\\

3.3.4 Using a text-based
programming language,
enter the code required
to draw the shapes you
wrote algorithms for in
Plan-IT 3.3.3

Do you remember the challenge at the beginning of the unit, to create an
artwork based on drawing and positioning shapes found in Celtic or Islamic

art?
S5 N
Plan-IT Compute-IT
335 a) Design an artwork based on drawing and 336 Using a text-based

programming language,
enter the code required
to draw your artwork.,

positioning shapes found in Celtic or Islamic art.

b) Create an algorithm for your artwork. Use
paired programming, as well as abstraction,
decomposition and iteration.
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