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Introducing ... FREE-RANGE BOOKS

The Team

2021 sees the launch of our new 
imprint for younger readers. This 
exciting new range of titles are 
designed for the 0-7 age range. 
Take a look at our great cute 
titles on pages 4 to 8. 

Kevin Wood had a 
successful career in the 
electronics industry 
before joining the team. 
He has taught business 
management at degree level 
and handles the company’s 
computer support, accounts 
and marketing. He writes 
our science and computing 
titles.

Alix Wood is an experienced 
and imaginative author and 
designer and enthusiastic 
keeper of chickens. Initially 
a primary school teacher, 
she then studied design 
and illustration. A strong 
background in education 
and design means producing 
attractive children’s books 
is the perfect job!

Junior designer Ben 
Macgregor is a talented 
artist, designer, and 
photographer. He is 
currently working on our 
craft titles. A keen extreme 
sports enthusiast too, he 
helps create and consult on 
all our sporty books. 

Alix Wood Kevin Wood Ben Macgregor
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Trim: 279.4 x 215.9mm
Pages: 48
Age Range: 5-7 years

These science-themed activity books 
will keep any 5-7 year old busy and 
entertained. Oh, and they might 
accidentally learn loads about science 
too! Every page contains carefully 
thought-out puzzles with educational 
value. But they won’t notice, because 
they’ll be having too much fun! 

You can use these books as a starting 
point, or as consolidation for home-
school learning. Designed to appeal 
to the 5-7 age range, they feature 
appealing illustrations, that readers 
can interactively write and draw onto.

Accidental Genius

Science Puzzles for ages 5-7
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An asteroid hitting 
Earth 65 million years 
ago may have wiped 
out the dinosaurs! 

Can you fly your spaceship safely 
through the asteroid belt? 

You mustn’t go past any meteors. 
Pick up ten stars on the way.

The Asteroid Belt
Between the planets Mars and Jupiter, there  
is a swirling circle of rocky asteroids. This area is 
known as the asteroid belt.  Sometimes, Jupiter’s 
gravity pulls an asteroid toward Earth. The 
asteroid turns into a burning hot meteor! 

Introducing...

Our new imprint for younger 
readers is launching this year.  
This exciting new range of titles 
are designed specifically for the 
0-7 age range. 

Take a look at our fun but 
accidentally educational science 
activity books, and our cute 
board book treasury.

FREE-RANGE BOOKS
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a cat?Which pet is not...
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Who is not a fish?
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Odd 
One 
Out

FREE-RANGE BOOKS
6 7

Can you spot the odd one out in this fun series of 
early learner books? Illustrated with appealing 
full colour photographs, the books encourage 
the reader to find the odd one out on each 
spread. Ideal for learning about the world we 
live in, and encouraging discussion about the 
differences between things. 

Titles:
Pets
Shapes
Colours

Trim: 150 x 150mm
Pages: 24
Photos: Full colour
Interest level: 2-5 years 
Reading level: 4-5 years

World,  

all language 

rights 

available

Children will enjoy 
poring over the colourful 
photographs. Finding the odd 
one out sometimes isn’t as 
easy as you’d think!
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Make ItMake ItMake It
 S SppOOOOkyky SpOOky

Want to make edible slimy eyeballs? Or maybe you 
fancy turning yourself into a rotting zombie? Getting 
ready for Halloween has never been such gruesome 
fun. Make disgusting snacks, terrifying house 
decorations, creepy outdoor decor, and fantastically 
scary costumes. 

Titles:
Freaky Food
 	 for Halloween
Eerie Outdoor Scenes
 	 for Halloween
Haunted Houses
 	 for Halloween
Creepy Costumes
 	 for Halloween

Trim:  203 mm x 203 mm
Pages: 32
Photos: Full colour
Interest level: 7-10 years
Reading level: 7-9 years

This high-interest series 
is packed full of grade-
appropriate super gross 
projects. Each recipe or 
craft has clear, step-by-step 
instructions, illustrated with 
full colour photographs. 
Information boxes feature on 
each spread, with tips to help 
the reader create the most 
successful creepy outcome. 



Holiday Maker

World-Changing 
ENGINEERS
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US rights sold. Other rights available

Trim: 265 x 210mm
Pages: 32
Photos: Full colour
Age Range: 7-9 years

Titles in the series:
Crafts for Christmas
Crafts for Easter
Crafts for Father’s Day
Crafts for Halloween
Crafts for Mother’s Day
Crafts for Thanksgiving

This six-book series is packed full of fun and usable seasonal 
projects to create for the home, or give as gifts. Clear, step-by-step 
instructions are illustrated with full colour photographs. Each book 
has an introduction to the season, and useful hints and tips to help 
create the perfect holiday. The titles feature 13 different projects, 
with something sure to suit every reader.

Coming Soon ...

World-Changing Engineers is a series of 
biographies about engineers who have made 
some of the world’s most important inventions. 
The books follow the stories of their childhoods, 
their interesting lives, and their discoveries. 

The titles include science notes highlighting 
interesting facts, with straight-forward 
explanations about each engineer’s discoveries. 
With pull-out quotes, information boxes and a 
quiz at the end of each title there is plenty to help 
consolidate learning. The books are completed by 
a glossary, a further reading section and an index.

Titles:
Archimedes
Charles Kuen Kao
Ada Lovelace
Nikola Tesla
Elon Musk
Frank Whittle

Trim:  181 mm x 216 mm
Pages: 32
Photos: Full colour
Interest level: 7-11 years
Reading level: 7-9 years

World,  all language rights available

See the six-book sister series 
“World-Changing Scientists” on page 24
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THE SHIP’S BRIDGE
Dials, wheels, and screens confuse you as you enter 
the ship’s bridge. A small blinking screen on the control 
desk seems to need a three-number code. But where 
is the safe? Out of the window, you see a storm 
approaching. The weather report looks bad. What 
direction should you steer the ship, and how fast? 

29

28

31

30

SHIP’S BAROMETER

STAND BYSLOW
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Storm Coming?
Head as fast 

as possible to a 
port with good 

weather.

Step 3: Th
ink up 5 po

ssible 

solutions.
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Titles:
The Empty Science Lab 
The Hacker’s Hideout
The Engine Room 
The Artist’s Cabin
The Maths Maze

Trim: 216 x 279 mm
Pages: 32
Photos: Full colour
Age Range: 8-14 years

Solve these puzzles on your own, or team up with your friends 
or family. This unique series challenges readers to use their 
subject knowledge to work out the secret escape codes. 
Optional online links to interactive locks and keypads allow 
readers to enter their answers and receive hints to the puzzles. 
Designed to be challenging and rewarding, these titles link to 
the STEAM curriculum in a fun and motivating way.

Escape!
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You can enter your codes into the 
keypad on the linked website to see 
if your answers are correct. Click the 
hint button if you get stuck!

Check out the linked website at
www.escapepuzzlebooks.com

US 

rights sold. 

Other rights 

available



Titles:
Get Hands-On with Fossils!
Get Hands-On with Earth’s Layers!
Get Hands-On with Erosion!
Get Hands-On with Tectonic Plates!
Get Hands-On with Rocks and Minerals!
Get Hands-On with Types of Soil!

Trim:  8.5 x 11”
Pages: 32
Photos: Full colour
Interest level: 9-11 years

Conduct amazing experiments and get hands-on with the building blocks of our 
planet. These full-colour books are packed with interactive fun and information. 
Measure a rock’s density with your own Jolly Balance. Build a stream table to 
study erosion. Make a mold-and-cast fossil, and then excavate it like a pro. Make 
an erupting volcano, or experiment with an earthquake shake table. Open-ended 
questions encourage further thought and study. These books give readers a brilliant 
insight into the science of geology in an engaging, interactive way. 
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Making Mountains 
Mountains are formed when tectonic plates collide, or when magma travels from the mantle up to the surface. Mountain ranges most often form along the boundaries of plates.

Fold mountains form when two  
plates collide and Earth’s crust 
crumples into folds. The Andes, 
Himalayas, and Rockies are fold 
mountain ranges.

Fault-block mountains form when 
blocks of rock at fault lines are 
forced up or down. The Sierra 
Nevada Mountains are fault-block 
mountains.

Volcanoes and dome mountains 
are both types of volcanic 
mountain. Volcanoes form when 
magma erupts at the surface  
and hardens. 

Dome mountains, such as  
Mount St Helens, form when 
magma below the surface forces 
the rock above to bulge.

fold mountain

fault-block mountain

volcanic mountain

dome mountain

BE A GEOLOGIST
Make a Fault-Block Mountain Model

You Will Need:
• a block of foam 
 or a dry sponge
• some card stock
•  double-sided tape
• a bread knife
•  a ruler
•  markers

How To Make It:
Measure the width of your sponge or foam block. Divide the width by five, and make a mark at the four points, on the top and 
bottom of the block. Draw a diagonal line between point 1 on the top and point 2 at the bottom. Draw a second line from point 3 at the bottom to 
point 4 along the top. 
Ask an adult to make 
two cuts through the 
sponge using your 
lines as guides.

Trace around each cut end on some card stock. Cut the four pieces out and stick 
them in place on the foam cut edges 
using double-sided tape.

adult help 
needed

Use your model to see how 
different mountains are made. 
Hold your three pieces back how 
they started. Push each end. The 
center section will rise up forming 
a block mountain. 

Gently pull the ends away 
from each other. The center 
will drop down again. If you 
continue to pull the blocks 
away, the center will sink, 
forming a rift valley. 

Model FaultsHANDS-ONHANDS-ON

Think About This...
Many islands are actually the 
tops of underwater mountains.

Geologists call raised 
areas of fault-block 
mountains horsts 
and the sunken areas 
grabens. The slopes are 

called scarps.
horst

graben

scarp

1 2 3 4

Types of Mountains
Mountains types get their names from how they formed.
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What Lives in the Soil?
Under our feet, the soil is home to all kinds of creatures, 
from microscopic microbes to large burrowing animals. 
Some animals live underground for protection. Others 
depend on the soil for their food.

There are over  
7,000 species of 

earthworm. One type 
of Australian earthworm 

grows to 3.3 ft (1 m) long! 
Earthworms are great 
gardeners. They help  

break up soil and move 
water around.

Moles, rabbits and  
some other mammals  

make burrows in the soil. 
Moles find their food 

underground. They eat 
earthworms. Other mammals, 

such as rabbits, eat plants, 
but use the soil as a safe 

place to hide.

Some things living in 
soil are so tiny you can 
only see them through 
a microscope. These 
creatures are called 
microbes. There are 
more microbes in a 
handful of soil than  
there are people  

living on Earth! 

Beetles, spiders,  
ants, millipedes– 

hundreds of minibeasts 
live underground. They 

improve the soil by 
creating air holes  

and shredding  
organic material.

Plant roots and  
fungi grow in soil. 
One huge fungus 

in Oregon, USA has 
tendrils that spread 

2.4 miles (3.8 km) 
underground!

You Will Need:
•  some different color soils
•  a very large see-through tub or 

bottle with lid
•  some earthworms
• some dead leaves
•  water
• a notebook and pencil

The Geology:
The earthworms will 

usually pull the 
dead leaves down 

into the soil. They 
will also mix the layers 

of soil as they move 
from one layer  
to another. 

How To Make Your Wormery
Ask an adult to help you poke 
some holes around the top of your 
container. Add your soil, one color 
at a time, taking care not to mix the 
layers. If the soil is dry, add a little 
water. The soil should be moist but 
not soaking wet. Place a layer of 
dead leaves at the surface. 

Place the earthworms on 
the leaves and put on 

the lid. Leave the 
container in a cool 
spot. Record what 
happens to the 
soil layers each 
day for a month. 
Write notes, make 
drawings, or take 
photographs. At 
the end of your 
experiment put 
the earthworms 
back where you 
found them.

IMPORTANT–Do not use peat or 
pure sand in this experiment as 
they might harm your earthworms.

BE A SOIL GEOLOGIST
How Do Worms Help Our Soil?

Do A Minibeast Count
You will need:
• an area you can dig
• a shovel
• two buckets
• a garden sieve or mesh
• a notebook and pencil

Ask permission to dig a small hole outside. Put 
the fresh soil in a bucket. Place a garden sieve or 
mesh over a second bucket. Pour the soil onto the 
sieve, a little at a time. Most of the soil should fall 
through, and any worms, beetles and other living 
things will stay on top of the mesh. Make a note of 
the numbers, and different species you find. Then 
carefully put them back where you found them. 

HANDS-ONHANDS-ON

adult help 
needed
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The Outer Core 
The outer core lies between the inner core and the mantle.  

It is made up of liquid iron and nickel. This layer of Earth plays an 

important part in protecting our planet from harmful solar flares 

and strong winds coming from the Sun. How can a layer deep 

under Earth’s crust help protect us from the Sun? 

Make a Magnetic Earth

You will need:
• a bar magnet
• a straw
• your clay model of Earth

• a small compass

Use the modeling clay Earth you made on 

page 5 to make your magnetic Earth. Split 

your Earth in half. Press a bar magnet into one 

half from North to South. Press a straw in the 

other half. Mold your model closed again. 

Move your compass around the Earth and 

watch how the needle reacts. Did you put 

your bar magnet the right way round? 

Earth’s magnetic field does not line up 

exactly with the axis. Magnetic poles 

move a little. The magnetic North Pole is 

close to Earth’s axis now, but a hundred 

years ago, it was in Arctic Canada! 

HANDS-ONHANDS-ON

The liquid iron and nickel spin as 

Earth rotates around its axis. As it 

does so, it turns Earth into a giant 

magnet and creates Earth’s magnetic 

field. Earth’s North Pole and South 

Pole are poles of this huge magnet! 

You Will Need:

• a bar magnet
• iron filings (from hardware stores)

• a large piece of white paper

• pencil or pen
• a small compass

How To Do The Experiment:

Place the bar magnet in the center of a large piece 

of paper. Trace around the magnet and mark north 

and south. 

Put the magnet back in position. Place the compass 

at the corner of one end. Mark a pencil line next to 

the compass arrow, in the direction it is pointing.

Move the compass so the base of its arrow points to 

the line you’ve just made. Mark a new line where the 

arrow is now pointing. Connect the lines to draw the 

magnetic field line. Repeat the process from different 

spots along the magnet to make more field lines. 

The Geology:

Even though magnetic fields are 

invisible, you can see them by 

seeing the effect they have on 

some objects. Field lines circle out 

from the North pole back 

to the South pole. Earth’s 

magnetic field acts like 

a shield, protecting Earth 

from gases and particles 

that would harm our 

atmosphere.

Earth’s axis

Sun

magnetic field

solar 
flares

Think About This...
We believe migrating birds use 

magnetic fields to find their way!

Here’s another cool way to see field lines. Place 

your magnet back in 

position, but under the 

paper. Sprinkle iron 

filings on the paper. 

Tap the paper gently. 

The filings will position 

themselves along the 

field lines you drew!

N S

solar wind

BE A GEOLOGIST

Looking At Magnetic Fields

14 15
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Virus Warrior!Virus Warrior!Be aBe a Previous Titles:
A Kid’s Guide to:

Keeping Safe
Keeping Calm 
   and Happy
Helping Out 
Keeping Busy

Trim: 210 x 210mm
Pages:24
Photos: Full colour
Age Range: 4-7 years

In these testing times young 
children need guidance and 
reassurance. This sensitive 
series helps children understand 
what coronavirus is, and how to 
keep themselves and their families 
safe. Books give tips on how to keep 
happy and positive, how to help out their 
family and community, and how to keep 
themselves busy and active at home. 

Comforting, yet practical, these books 
allay fears, while at the same time 
encouraging and informing children on 
how to take care of their own safety and 
mental health.

Virus Warrior!Virus Warrior!Be aBe a

Eloise 

Macgregor

A Kid’s Guide  

to Helping Out
A Kid’s Guide to 

Keeping Busy

Virus Warrior!Virus Warrior!Be aBe a

Eloise 

Macgregor

A Kid’s Guide to 

Keeping Safe

Virus Warrior!Virus Warrior!Be aBe a
Virus Warrior!Virus Warrior!Be aBe a

A Kid’s Guide to 

Keeping Calm 

and Happy

Eloise 

Macgreg
or

Some territories 
still available
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A brand new title for this season has 
been added to this popular series.  
The book gently answers any questions 
and fears children may have about 
vaccines, and COVID vaccines in 
particular. It looks at how vaccines 
work, if they are safe, and what having 
a vaccine would be like if they need to 
have one.

This Kid’s Guide encourages discussion, 
but does not dictate. It will help allay 
some myths about vaccines, while 
acknowledging that deciding to have 
one or not is a personal choice.

A Kid’s Guide to Understanding Vaccines



DICTIONARYDICTIONARY
OF CODEOF CODE

a

b

c

d

e

f

g

h

i

j

k

l

m

n

o

p

q

r

s

t

u

v

w

x

y

z

@

??Did You Know?
When Email inventor Ray Tomlinson 
sent his first test email, he said the 
words were "insignificant, something 
like QWERTYUIOP". Why? It's just the 
top row of a QWERTY keyboard!

44 45

keyboard - A keyboard is an input 
device. An input device sends data to 
a computer but does not receive any 
information back. When you type 
on a keyboard, the symbols appear 
on the monitor, allowing the user to 
communicate with the computer. Keys 
include letters, numbers, punctuation 
and function keys. There are many 
different types of keyboard layout. 

kilobyte (KB)
Kilo means thousand–a kilometre 
is a thousand meters; a kilogram 
is a thousand grams. A kilobyte is 
approximately one thousand bytes. 
Why approximately? Computers work 
in binary, so they measure memory 
using powers of 2. 

The closest you can get to 1,000 using 
binary is 2 to the power of 10.
(2x2x2x2x2x2x2x2x2x2) = 1024.

Because of the confusion with "kilo" 
normally meaning exactly 1,000, 
the International Electrotechnical 
Commission (IEC) decided to call 
1,000 bytes a kilobyte (kB), and now 
calls 1,024 bytes a kibibyte (KiB), 
instead! Most people still use the 
word kilobyte to mean both, though.
see binary, byte, gigabyte

K
Keyboards

keyboard connection
Most desktop computer keyboards 
connect using USB or Bluetooth. USB 
stands for "Universal Serial Bus." It is 
currently the most common type of 
computer connection. Bluetooth is a 
wireless connection.

laptop keyboard
A laptop keyboard needs to be 
smaller than a desktop keyboard. 
The keys are usually closer together. 
Instead of a row of function keys, 
there is just one function (Fn) key that  
performs functions when used with 
other keys. Press the Fn key with the 
up or down arrow and it will usually 
alter the brightness of your screen. 

What do all the keys do?
Computer keyboards can be used to 
do more than just type. The arrow 
keys can be used to move the cursor 
up, down, left or right. Pressing the 
Command or Control key at the 
same time as another key or keys can 
perform “shortcuts”. For example, 
pressing Command-S on a Mac, or 
Control-S on a PC will save the file 
you are working on. 

function keys

arrow keys

space bar

enter

backspace

tab

caps lock

shift
shift

Insert home page 
up

page 
downEndDel

print 
screen

scroll 
lock

pause

control alt
alt control
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keyboard layout
The modern keyboard is based 
on the old typewriter keys layout. 
Typewriters arranged their keyboard 
characters in a particular way so 
that the metal arms wouldn’t jam 
when typing quickly. Known as the 
QWERTY keyboard, it got its name 
from the first six letters in the upper-
left-hand corner of the letter keys.

The QWERTY key layout 
was used by old 
typewriters

Most keyboards also have a row of 
function keys that act as shortcuts. 
The functions do different things 
depending on the operating system or 
software program you are using.
Some keyboards have multimedia 
buttons that can let you adjust the 
volume, eject a CD, pause, stop, 
rewind, etc. Keyboards can also have 
a separate number pad, which makes 
working with numbers quicker.

Types of keyboard
There are some very fancy keyboard 
designs. Some keyboards split down 
the middle, others even fold in half. 
There are even waterproof, flexible 
keyboards that you can roll up and 
pop in your bag! 

see cursor, data, email, file, function, 
input, operating system, shortcut, 
software, USB

Try typing without the click. Draw 
a keyboard on some paper. Now 
pretend to type something. Does 
it seem weird? Add some sound by 
typing with your fingernails instead 
of your fingertips. Is it easier to tell 
when you have hit a "key"?

Try It!

Some keyboards are mechanical, with 
switches under each key. The keys 
move and click so you can hear and 
feel when you have typed a key. Other 
keyboards use pressure pads known 
as membrane keys. The membrane 
helps protect the keyboard from dirt 
and liquid. People find typing with 
them strange, as they can't hear or 
feel if they have pressed a key. 
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Dear Friends, 

Hope you like my attachment!
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endless loop
A loop is a piece of code that tells 
a computer to do the same thing 
several times. An endless loop, or 
infinite loop, is a loop that never 
stops looping. Sometimes this is 
just what the coder wants–but an 
endless loop can happen due to a bug 
in your code. It can occur if the loop 
has no condition that tells it to stop. 
It can also happen if the code has a 
condition that can never be met, or 
one that causes the loop to start over.
see loop, terminating condition

Email 
Email, short for “electronic mail”, 
allows you to send and receive 
messages anywhere in the world.  
You can add attachments to emails 
by clicking the paper clip symbol. 
Attachments need to be small, usually 
not more than 20 megabytes in size. 

escape key
The Escape key is in the upper-left 
corner of a computer keyboard, often 
next to the Function keys. It is usually 
labeled “esc”.

The Escape key has several uses. It is 
usually used for exiting or “escaping” 
an operation that is running on your 
computer. The Escape key can also 
pause a game or end a presentation. 
Pressing the Escape key can hide the 
browser cursor, too. This can be useful 
if it is in an annoying place while 
you’re viewing a Web page.
see browser, cursor, 
keyboard

end user
The person who uses a product is 
known as the end user. Whenever 
you use a computer or other device 
you are an end user — unless you 
designed the hardware or software 
yourself. It is important to keep the 
end user in mind when you write code. 
You want to be sure that they will be 
able to use the program easily, that 
it does what they need, and that it 
doesn’t have any bugs.
see bug, user

event
An event is an action that causes 
something to happen in your code. 
Programmers write event loops 
which continually check whether a 
particular action has happened. Once 
the event happens, it triggers the rest 
of the code. Software that changes 
its behaviour in response to events is 
said to be event-driven. 

An event can be triggered by the 
action of a user pressing a key on 
the keyboard. 

A computer’s built in clock can 
trigger an event at a certain time. 

A program can trigger an event 
by communicating that a task has 
been completed. 

E

??Did You Know?
If you send an email to several 
people that don’t know each other, 
you can “Bcc” (blind carbon copy) 
which hides the email addresses of 
each person from each other.

To:

From: myemail@Myemail.com

Cc:
Bcc:

Send
Bob

Alice Bill

Can you bug fix these endless loops?
See if you can find the bugs in these 
pieces of code and fix them so the 
loops stop looping.

Impossible condition
1.Find strawberry cake
2.If strawberry cake  

has strawberries  
add cream

3.If strawberry cake  
has raspberries  
end loop

loop

A. Our code just KEEPS adding cream. 
Which word could you change to 
make the loop stop once the cake 
already has some cream?
a. Change “cream” to “strawberries”
b. Change “raspberries” to “cream”

No terminating condition
1.Put one seed in 
 bird feeder
loop

B. Can you think of  
a condition we can add to 
get our code to stop once 
the feeder is full?

Try It!

Answers: A. b. Change “raspberries” 
to “cream”  B. Add something like 

“ If feeder is full, stop. Else, loop”

ethernet
Ethernet is a way of connecting 
computers on a network using cables. 
Ethernet can be used to create a 
Local Area Network, or LAN. A LAN 
is a network of connected devices 
in one location, such as a home or 
office, which allows all the devices to 
communicate with each other.

esc

Wireless networks (WiFi) have 
become more popular, but cable 
networks still have some advantages 
over wireless networks. They are 
less likely to suffer from interference 
and are more secure than wireless 
networks. 
see network, WiFi

Try It!
Below is an example of an event loop.
Your robot dog is programmed to 
spend all day listening for the doorbell. 
The dog constantly asks “Has the 
doorbell rung?” in a loop until the 
answer is “Yes”. When the answer is 
“Yes”, the event triggers him to bark.  

Try writing your own event loop.
see keyboard, loop, program

Has the 
doorbell 
rung?

No

Listen for 
doorbell

Yes Bark

see megabyte
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The “Illustrated Dictionary of 

Engineering” makes an ideal 

companion to our popular 

“Illustrated Dictionary of Code”. 

These child-friendly books help 

learners and educators alike to 

become familiar with the essential 

vocabulary of these STEM topics.

Illustrated
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Dr. Stephen Hawking was a  
world-famous British theoretical 
physicist. A theoretical physicist 
is a scientist who uses math to 
study theories about the universe, 
such as how it began and how it 
might change in the future. He 
is best known for his study of 
black holes. Hawking has written 
books for adults and children.  
His book A Brief History of Time 
was an international bestseller. 

Dr. Stephen Hawking
World -Changing Scientist

Science Notes

Stephen Hawking is probably best known for his 

work studying space. The study of space is called 

cosmology. When he was a child, Hawking and his 

mother and sisters would sometimes lie outside on 

the grass, looking at the stars. The family would 

take turns pointing out different constellations,  

and excitedly watch falling stars. 

Hawking loved science and math 
at school. He found physics 
lessons too easy, so he didn’t 
enjoy them as much as math! He 
was so good at science he was 
called Einstein by his friends, 
after the famous physicist Albert 
Einstein! Einstein is famous for 
his theory of relativity. Einstein’s 
famous theory helped Hawking 
during his study of black holes.  

“All of my life, I have been fascinated by the big 
questions that face us, and have tried to find 
scientific answers to them. If, like me, you have 
looked at the stars, and tried to make sense of 
what you see, you too have started to wonder 
what makes the universe exist.”

Stephen Hawking
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The Hubble Sequence

Hubble began to study the galaxies. 
Looking through the powerful Hooker 
telescope, he began to notice that the 

galaxies he was studying formed different 
shapes. Hubble started to classify the galaxies 
that he saw by their appearance. 

Elliptical galaxies are shaped like an ellipse. 

Lenticular galaxies are sometimes  
called armless spiral galaxies. They are  
disk-shaped, with no spiral arms.

Spiral galaxies have a central bulge with 
spiral arms coming out from the center.

Barred spiral galaxies are like spiral galaxies, 
but the arms come out from the ends of 
a central bar, like ribbons on either end 
of a baton. 

After Hubble’s work, scientists have also added 
another classification, the irregular galaxies. 
These have no regular shape, and therefore 
cannot fit into any of the other classes.

Science Notes
Hubble’s classification became known as the Hubble sequence.  
It is also sometimes called the tuning-fork diagram,  
because of the shape of the image used  
to demonstrate the galaxy types.

When Hubble first published his galaxy classification scheme, the 
existence of lenticular galaxies was just a guess. Hubble believed  
that there must be a stage between the elliptical galaxies and spiral 
galaxies. Later, Hubble and other astronomers found some lenticular 
galaxies, and his belief was proved right. The lenticular class was 
then added to the Hubble sequence.

The Hubble Sequence

Elliptical Spiral

Barred Spiral

IrregularLenticular

a tuning fork
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Science Project 1

Test Leonardo’s Parachute

Another of Leonardo’s inventions was the parachute. 
His drawing shows a sealed linen cloth held open by a 
pyramid of wooden poles. He noted next to his drawing 
that anyone could jump from any height without injury using 
his parachute. In 2000, skydiver Adrian Nicholas tested 
Leonardo’s design, jumping out of a hot-air balloon from 
1.8 miles (3000 m) up. The only modification made was 
to attach a harness to hold the parachutist in place. The 
parachute worked! Nicholas found the ride was smooth, but 
that the weight of the poles could injure a person when they landed.

2

3

You Will Need:
• A4 sheet of paper
• scissors
• glue stick
• two equal lengths 

of string
• paper clips

Cut around your 
parachute along 
the solid lines. 

4

Make a hole at each 
black dot. Thread 
a length of string 
through each set of 
holes. Knot the string.

Fold along the dotted lines. 
Glue the tab to the other open 
edge, to create a pyramid.

How do parachutes work? Objects fall toward 
the ground due to the force of gravity.  
The resistance of any air caught in the open 
parachute slows the speed of the fall down.

Join the strings 
using a paper 
clip. Try out your 
parachute. Add 
more paper clips 
and adjust the 
string until it 
will slowly 
glide 
to the 
ground.

Copy this 
template onto 
your paper.
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You will need:

• some paper

• ruler
• a paper clip

• a pair of scissors

Have you ever wondered how  
seeds spread themselves around?  
Some seeds are designed to use wind-power. 
Make this seed spinner and see how these 
seeds can fly through the air.

Seeds in the wind

What’s happening?
Wind-power helps take seeds away 
from the parent plant. The seeds 
have a better chance of growing 
into healthy plants if they are not 
overcrowded. Many plants use 
animals or birds to spread their seeds 
too. How? They eat the plant’s fruit 
and then poop out the seeds!

Cut a strip of paper 1 1/2 
inches (3.8 cm) wide by  
8 1/2 inches (21.5 cm) long. 

Fold the strip into thirds. 
Crease the folds. Unfold and 
cut a slit from one end to 1/2 
inch (1.27 cm) from one fold. 

Make two 1/2 inch (1.27 cm) cuts on 
both sides along that fold. Fold the 
paper up along the crease, and fold 
the sides inward on the two small cuts.

1 2

3

4
Secure the bottom of your seed 
spinner with a paper clip. Fold out 
the wings and it is ready to fly.

Drop your seed spinner from  
a safe, high place. Watch it 
spin as it falls to the ground. 
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There is a way to record the 
height of the Sun without 
looking at it. Hold one palm flat. 
Line up the astrolabe so the Sun 
shines down the straw and onto 
your palm. Take a reading. Now 
you can track the Sun, too.

YOU WILL NEED:

• your astrolabe

• a daytime Moon

• a friend to help you 

• a notebook and pen

1 2

3 4

Never look at the Sun through your 
astrolabe, as it will damage your eyes.  
Track the journey of the Moon through the 
day, instead. As the Moon travels around 
Earth, it appears to rise and set just as the 
Sun does. Measure the different heights that 
the Moon reaches using your astrolabe.

Using Your Astrolabe

WHAT’S HAPPENING?
Astrolabes can tell you the height of distant 
objects. Try it. Walk away from a tree until 
the astrolabe gives a 45° measurement 
when you look at the tree top. Measure 
the height of the astrolabe above the 
ground, and the distance to the base of 
the tree. The height of the tree will 
equal the height of the astrolabe 
above the ground plus the 
distance to its base!

Sit on the ground. Hold 
the astrolabe so that the 
curved part is closest to 
you. Look at the Moon 
through the straw. 

Ask a friend to write down 
the number that lines up with 
the weighted cotton. In this 
photo the reading is 10ºº. That 
is how many degrees above 
the horizon the Moon is.

Repeat steps 1 and 2 
every half an hour and 
take new readings. Has 
the Moon changed its 
height in the sky?

8 9

WHAT’S HAPPENING?
Vinegar is a weak acid that reacts 
with the chemicals that make 
up the egg shell. The acid starts 
to break the shell down. This 
chemical reactionchemical reaction produces the 
bubbles of carbon dioxidecarbon dioxide. The 
white membrane lining the shell 
becomes thicker and rubbery.

Your egg should feel rubbery. Now see if it 
will actually bounce. Find a hard surface. 
Use a ruler to measure the height you drop 
your egg from. Start by dropping the egg 
from a small height. Gradually increase the 
distance. Did it bounce? At what height did 
your egg eventually break?

4

3

YOU WILL NEED:

• a raw egg

• white vinegar

• a jar
• kitchen towel

• a ruler

1

Eggs have an outer shell, and an inner 
membranemembrane that protects the embryoembryo inside. 
Usually an egg would break if you dropped it. 
Try this experiment and make an egg bounce 
instead. Do this experiment away from pets. 
They may try to eat the raw egg if it breaks.

Make a Bouncy Egg

Place a raw egg 
in the jar. Pour in 
the white vinegar 
until the egg is 
completely covered. 

After 24 hours, 
take the egg out  
of the jar. Gently 
wipe the shell 
from the egg using 
kitchen towel.  

2
Bubbles will start 
to appear on the 
egg. This is caused 
by a chemical in the 
vinegar dissolving  
a chemical in the 
egg shell.
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YOU WILL NEED:

• 6 cups water

• 1/2 cup dish soap, such as 

Dawn (not anti-bacterial)

• 1/2 cup cornstarch  

• 1 tbsp baking powder

• 1 tbsp glycerin

• a spoon

1 2

3

It’s fun to make your own enormous bubbles. 
First, pick the right weather conditions. 
Sunshine and wind may dry out your bubbles 
and make them pop. An overcast day with 
no wind is best. If the weather is sunny, you 
could take your bubbles to a shady area and 
use them there. Try this great bubble recipe. 

Giant Bubbles

WHAT’S HAPPENING?
Bubbles form when the 
atomsatoms that make up water 
attract each other and 
create surface tensionsurface tension. 
The soap helps the water 
stretch and make a sphere 
shape. The glycerin makes 
the bubbles last longer, 
by slowing down the 
evaporationevaporation of the water. 

Put the water in a 
bowl. Distilled water 
works best. Add the 
cornstarch. Mix with 
a spoon until all the 
cornstarch dissolves.

Stir in the remaining 
ingredients. Mix 
carefully so you do 
not create a froth.

Let the mixture rest for 
an hour. Stir occasionally 
as the cornstarch settles 
to the bottom. Don’t 
worry if some cornstarch 
won’t dissolve. 

MAKE A GIANT BUBBLE WANDMAKE A GIANT BUBBLE WAND

You can make a giant bubble wand like 
the one below out of a piece of cable. 
Just form it into a circle and twist the 
bottom to make a handle. You could also 
bend a wire coat hanger into a circle and 
wrap yarn around it. The yarn helps the 
mixture stick to the wand.
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