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Here are a few tips to help you along the way:

Your child should be supervised at all times when conducting these experiments,

but try to give them time

The questions in this book are suggestions. Let your child ask their own

For the grown-ups

This book is full of hands-on activities that will tap straight into your child’s natural
scientific curiosity and engineering creativity. Each activity is designed to let your
child play and learn with all their senses. Together, you can grow their love of
science, their engineering ingenuity, and their understanding of the world.

T
gy

%“ »
,5.%“-*‘\&,‘" .
n. ?ﬁ" g
e AT % Y

and space to lead the direction of play.

questions, and try out their own ideas.

Involve your child in the preparation of each activity. Let them follow the
instructions but also let them try out their own ideas and explore the investigations

in ways that they find interesting. You never know what they might discover!
Adult Alert stars show where your child will need extra grown-up help.

Protect the area where your child will be playing and encourage them

to wear old clothes. Being

to their fullest. Making a mess is part of the fun and learning!
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T.ittle Minds have

‘D.‘g 1 deas.'

You don’'t need safety boots, a yellow hard hat, and fancy tools

to be an awesome engineer. You already have everything

you need: your brain and your amazing senses!

Curious questions

By asking yourself engineering questions,
you create better things. Here are some
questions to ask yourself as you play.

¢ Why am I creating this?

e How can I try making it

a different way?
e What can I hear, smell, see,
taste, and feel?

¢ How can I make this even better?
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Hearing

There are so many
noises to listen to!
What can you hear?

SRR .
Brcun

Your brain is not one of
your senses, but it gathers
information from them all and
tries to understand it.

SO Sight

Awesome engineers
use their eyes to see
how things work.

5 Smell

Use your nose to
find smelly clues!

Your tongue is
great at tasting
different flavours.

Let’s see what

@ Touch’

Your skin tells you how
things feel. Be careful with
objects that might be hot, cold,
sharp, or that might hurt.

we cah do!



@ Painting gravi“‘y

Gravity is the thing that pulls your feet back to the
ground when you jump. Make this awesome paint
pendulum to prove that gravity really is there.

You might want to
do this outside as it
can det messy!

chairs

 large sheet
of paper
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Try changing the - -‘
our of paint in :

& col .
¥ the bottle to make %
really interestingd B

paﬂems

What’s a pendulum?

A pendulum is a heavy thing
at the end of a string. If you push
it, it swings away. It then swings
back, because gravity pulls
it. Your push and gravity’s
pull make it swing.

EXPLORE

‘9 How wil] e
pla
beautify] design? y your
Can yoy feel gravity
Fling you down? Why
or why not?
% What happens if 225
make your s’mng sho LS
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Use little toy
people or make me

from pipe cleaners.

n — Tie the other engs
o .

L SqUO “e\o - ~Of the string to yo
\lo" e('\c)\‘ {ing , little People, Then drop
"prece oL ok

a

them from g height.




Can you count how
many seconds I
take to fall?

square of
material




You may not always be able to feel the air around
. . /

you, but it can be very strong. Make this toy that 2
uses air from your lungs to push a ball up! -

pencil f, You will need: ‘

glue and brush SCISSOrs straw

plate or @ .

something circular &
® @

@ €

sticky tape pPOM-poms
(you could also use tinfoil
balls or a table tennis ball)

%

" Fold the card
in half and
half again.
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Cut away one
segment.

' | flowing through your straw*

&
‘%‘% { Q d
Make the \
remaining }‘_l ;
segments info ;‘ How high can you mee
a cone shape, gour ball float?
and glue together. Can you hear the if
¥

he ball fall back

Snip a tiny A @ 1own after floating UP*
. | |
hole in L

the cone. |

\ow as
H %\Qrd. as

Poke the straw through
the hole and tape in
place. Put the ball in
the cone and blow!

Blowing fast into the straw
 makes a kind of mini wind
N\, cdlled air resistance.



4 There are lots of ways to make a paper plane, but this
'. »° " isour favourite. Welcome aboard!
C...:o..‘:...o

You will need:

el
Fold the PAP
& in halt \en?’qu\/
paper to get @ iddle.
rectangles down J‘-K\eg‘c\igd‘n

o
o
>
o

Fold down the top
corners fo meet
the middle line.
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Fold down the ’ropg‘ ;
corners again to
meef the middle

line as shown.

.
v

Fold the plane in “
half along the
middle line.




engineering

Would paper be a good
material to build a real

plane? Why or why not?
m Why do you think your plane
falls to the ground?

1 hear your plane

Can yo
the air? Can

flying through
4 hear real planes outside?

J

yo

This plane has the same
num]:er of buttons on each
wing. Why do you think this

is important?




How do planes take off?

When a plane moves forwards quickly,
air rushes over the wings creating a force
called lift. This is stronger than the pull
of gravity, so the plane can take off.

Test your paper plane by
throwing it and measuring
how far it travels.
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L0 rescue raft

Your toys are stranded on a desert island! Can you
rescue them by making the best floating raft?




Wind power

A real sailing boat catches
the wind in its sail fo
move forwards.

\S

The €99

seats for your toys. -

Land dhoy! You can
make toy sailors like
us out of corks.

17



Lots of real boats have propellers that spin in the water to
move them forwards. Make your own boat that really moves!




A\
by

Paint and decorate
your boat. You can
also glue yoghurt
pots to the lid

for funnels.
()
Make a propeller > \
Stretch the elastic band f——— ’\N
around both sticks. Cut out g = o
square of plastic from the Jig £ v o«
of another butter tup and N -_—
snip two notches into it to - /

make your propeller. Slide jt
onto the elastic band.

Elastic power

By winding the elastic
band on your prope!\er,
you stretch it and gIve
it energy. Then when
you let it go. i releases
all that energy, spins
the propeller, and
makes your
boat go. '




Put your boats
to the test

' tis best for
| aboard! It's fime to find out which raft or.bloaOI
e re.scuing your toys from the desert island.

Test the bOC\tS to see if they f]oqt/
e

Which material is pesf ——
for making g bogt g
that floats? A plastic
butter tub, g
cardboard €99 box,
Or wooden lolly sticks?
Put them in water to
find outl

The butter typ boat
is a box filled with
air. This makes it

light for jts size
and extrg good
at floating,



How do boats float?

A special force called buoyancy
pushes things up in water
so that they float.

EXPLORE

engineering

Which bogt can hold the
most toys without sinking?

r i\ ) %ich boat feels the
54 lightest qnq which feels

e heaviest?

Have yoy eyer been on

a boat beforep Wh
! at
of boat wqs it? it

buoyancyT

e
the proPe\\e meeeg(s)’xr\c
Blow on the sail - does this you fwist U e faster
make the raft move? prope_“er'.“ 5
What happens to the raft it will 95

if you splash in the water?

21



'~ Sunny, tunny =
i) cooker

Our Sun is a huge ball of burning gas that gives off lots of
heat. It gives our planet light and warmth. You can use the
heat from the Sun to make some yummy treats.

Draw three lines of
d square onto the
box lid ang Carefully
Cut these to




Glue kitchen foil to
ihe inside of the
flap. Make sure
the shiniest side Y

facing out. e




Do this outside on a
warm, sunny day.

CO(er\\V turn
our cooker O
:(hg’( the
gun is Sh.‘n.m.g
straight into ﬁ'

hot and sunny it is.

This might take q little
while depending on how



This heat is making

me dll gooey inside.

- Green energy

The light we get from the Sun is
a renewable energy, or green
energy. That means it doesn't
harm the planet and it will not
get used up. Solar panels use
the Sun’s energy to make
electricity. Some people put
solar panels on their roofs to
power their homes.

h
\

EXPLORE
engineering

How did your treats taste?

Can you feel the Sun’s
heat on your skin?
What other foods could
you cook with the Sun?

J

Help' He is going
to eat us!




:Magiccﬂ
& woodland den

Whether you are creating this little home for
a fairy or a gnome, make it super strong and
safe with the magic of engineering.

two sticks




This den is

called a teepee.




Head to the woods with a
friend (and an adult) to make
a human-sized den!




Which angical

cre atllr esSwe

» your del‘l?

&
Put down leaves
to make a comfy WeqtherP‘rO Of
reat bui\dlng

floor for us!
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Make your garden or windowsill the perfect
place for minibeasts to hang out and be happy!
Who knows what might come to visit?

plant pot

bamboo sticks .

Hang your specig
Nsect home from
for the bees.



What time is
check in?



Building

Bridges are great to get over obstacles, but building
a long and strong bridge can be tricky! Can you play with
shapes to engineer the strongest paper bridge?

Simple beam

A beam bridge is he smz\:}s’:}
bridge. 10 make.one., sei\c\(y
short papel strip with skS
putty between blocks.

O



Long beam

Sometimes you need a long
bridge to go further. Can you make
a longer beam bridge?

Curvy arch

To make an g i

rch brid
a beam bridge ang cgreé
curved strip of paper un

start with
fully slot g
derneath.

Zigzag triangles

Fold a strip of paper 1o make
a zigzag shape. Put it under a
beam to make a truss bridge.




test the strengt])”.

Use toy cars 0

bridge
g this car

ng beam
dge S Long

Gr 0V1ty 1S Pl.ﬂlln

ridge.
and bending the b
down

.)Gravity is a force th.at

pulls objects down. Bridges

need to be strong to hold

against gravity.
Bﬁdg e tes’cing

The strength of g
on how it spreads o
at the arrows to se

Spread out in e

ridge depends
Ut weight. Look
e how weight js
ach bridge.

T bridge

The weight of the cars is

- spread through the arch.
- 34



Sbor’c beam bridges work
fine if they don’t carry
qny’ching too heavy.

[ N
h ;
X "
b : X
oo mzvy\ﬂ\
)“""‘"'“j(i !‘g\b?“ TARITIE, i

Truss bridge
Weight is spread out along
the triangle zigzags.
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A pyramid is a pointy shape with triangular sides.
The Ancient Egyptians built stone pyramids for their kings
and queens. You can make a little one with sugar cube bricks.

You will need:

Spoon some icing sugdar into a
bowl and add water until you
get a thick, sticky paste.

=

e
warm water icing sugar

Builders yse mortar to stick W'
bricks together. Our mortar is

sugar! We don’t knoy if the
Egyptians used Mmortar to

build the Pyramids.



EXPLORE
engineering

How does your pyramid taste?

How do you think the
Egyptians made their
pyramids?

Try prodding or shaking your
pyramid when the icing sugar
has set. How stable is it?

4

4

qid of DJb.S,e
A

‘ Lick your pyramiq to
find out how it tastes but
don’t eqt it!



Moving  ©:7%
pictures

Way before we had cinemas, TVs, and tablets,
¢ people used little pictures to make stories that
7 moved. What picture will you bring to life?

You will need:

double-sided

sticky tape
o SCissors - >
" card pencil

Cut ouf two card

circles. Draw @ flower

on one side and

q butterfly on the
other side.

38



doub\e’s‘ded

Using stick the

: tape. ack
Shc\;\\/('\i\gs pack 10 Y‘D\

aro with the Pe“fn

petween them.

If you spin the pencil fast
enough, your eyes get tricked
into seeing the two pictures

merge together as one.

Roll the pencil quickly
between your hands.
What do you see?

Cartoons

Some cartoons YOu see on
TV are really made up of
lots of still drawings. Each
drawing is slightly different
SO when they're put
together it looks fike the
Characters gre moving.



This really cool toy is a kaleidoscope. Make your own
kaleidoscope to see how light bounces off shiny things.




o0

can decorate Youp.

\ourful 17.
co Pape;. fy% @ Y {}

ov

Fold the card into three
(lengthways) as shown.
Tape the edges together,
then slide the folded card
info the tube. v

The word kaleidoscope
means “look at all the beautiful
shapes” in Ancient Greek.

Shiny things
Things that are shiny reflect
light. Light bounces off them
and this makes it look like there
are two of the same thing -
the real thing and its reflection.
In your kaleidoscope, there
are three shiny mirrors, so it
looks like there are lots of
the same objects.

L
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Place lots of small,
pretty things inside
the lid. You can
- glue some bits and
‘leave others loose.

Cover the inside of the
lid with cling film. Put
the lid back on the
tube, with the cling
film stretched tightly.



EXPLORE
engineering

Someone has to eat the crisps
€ 7 before you can use the tube!
How did they taste?

What happens when you spin

Carefully use
your kaleidoscope around?

scissors to poke
an eye hole into What other reflective things
the other end of can you find?

the tube.
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Make your very own, super simple, finy rockets.
What planet are you heading to, engineer?

D

Cut a strip of paper
and tape the long
sides together to
make a tube. Your
straw should slide

through this.

Draw a small rocket
with your felt tips and
cut it out. Don't make

it foo big or it'll struggle
to lift off.

®



Tape one side of tube !
shut by fixing it fo the
rockef. Leave an
opening fo slip the
tube onto the straw.

Place the rocket
on the straw.
Time for lift off!

Rocket science

Real rockets burn lots
of fuel to launch. As it
burns, the fuel makes
gas. This bursts out of
the rocket and it's so
strong that the rocket
shoots away. It's really
the same as your rocket,
only much bigger!



Look, youre an engineer!

Awesome engineers (like you) use their brains,
C* their creativity, and all their senses to invent amazing

JL things that make the world a little happier. O

\

Ly

There are lots of
different engineers! From
building rockets, to houses, to
computers, each engineer does
something they love.
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