











Hormones are chewicals in the body that send a
wmessage to another part of the body. These hormones
are produced in your brain. Happy hormones are like
little helpers in our brains that make us feel good. We
have thewm because they help in different ways which
we will explain to you soon! This brainy bunch are like a
special group of friends in our brains that make sure we
feel good and create strong connections with the people
we love - such as family. These hormones can be found
in the brain (serotonin can also be found in the gut!)

Oxytocin Dopamine

Your loving friend. When  Dopawine is the

you hug someone you care  cheerleader of the bunch!
about or when you cuddle ~ When you do things that
your pet and you feel all are exciting, like playing
lovey-dovey, oxytocin has  with your friends or
been sent to the brain! It is  sharing toys with your
what makes you feel closer friends, dopamine gets
to your friends and family. released to come and cheer
Oxytocin also known as you on and motivate you!
the love horwone - that

wight be easier for you to

remewmber!

Serotonin

Serotonin - the cool, calm and
collected friend. Serotonin

is the hormone that likes

it when you do something
that makes you happy! For
example, when someone tells
you “Well done!”, serotonin
releases to make sure you also
feel cool, calm and collected.
This horwone also loves to
have sleepovers in your brain
t0 help you sleep!



Help the
happy
hormones
get howme
to their
neuron!



A pentagon is a five sided shape that’s useful for architects and
mathematicians. Here’s a simple way to fold a pentagon from a
single strip of paper, and it only takes a few seconds!

Equipment What to do: Take the strip of paper, and tie a

needed: a strip of  knotin it - as you would in a piece of string. Then,

paper (a piece the | gently pull the ends through until itis tight, and
. size of a margin fold the whole thing flat. Finally, fold the extra end

from A4 - around bits away behind the pentagon, or cut them off.

Tem wide) You have now folded a perfect regular pentagon!

Why does this work?
The pentagon you make is folded so the length of each side of the

. pentagon is the same. If you crease it and unfold it you can see that the
line which was the edge of the pentagon cuts the strip of paper at the same
angle each time (72 degrees - check with your protractor!), and so the
length of this line will always be the same.

Ideas for using your amazing pentagon:

+ Placing the pentagon in the middle of a pizza or cake will allow you to
cut it into five equal pieces

. * You can check whether an angle is exactly 108 degrees by comparing it
to your pentagon

+ Pentagons are very stylish - why not make a necklace or earrings from

| |



All 3 Nottingham City Museum sites (Wollaton Hall, Nottingham Castle, Newstead
Abbey) are now part of the Natural History Museum London’s Urban Nature Project.
There are activities school classes or other groups can do such as making your own
Climate Change snakes and ladders game. This is one we made but you could have a
go at making your own. Ours is about what councils or people living in towns and cities
could do. Send your designs to us at: sue.mallender@nottinghamcity.gov.uk

To play: You
need counters,
buttons, or
small toys,
one for each
player, and a
dice. To start,
throw the dice
and move your
counter along
the numbered
rectangles
matching the
number on the
dice. If you land
on a ladder
climb up! If
you land on

a snake slide
down! Taking

it in turns,

the winner is
the one that
reaches the
Carbon Neutral
rectangle first.
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What is a
Chemical Engineer?

My name is Hannah and | am a chemical engineer.
Chemical engineers help to make lots of things you
use everyday such as; food, drinks, medicines,
batteries, washing liquid and much more! To make
these products, scientists first mix all the chemicals
needed in the lab. This might be in a small test
tube. Chemical engineers then choose the correct
equipment and calculate how much chemicals are
needed to make lots of the product!

Challenge Time! Engineering Challenge!
See if you can complete the word search Using an old water bottle, you
below. The word search is filled with 5 are challenged to design the
words that chemical engineers use nearly best boat possible! Once the
every day! boat is finished, fill it with

baking powder and vinegar
which will react and produce

NOENT CAYGA gas. You will now need to
SFEF HPRLL iogeshomhesackortre
LTSSECORLP ?c:)rz‘:::,ardzl!(ingtheboatdrive
RELPMXTSL

HP I Y I BCR I process
UPHMCAALW PIPE
EAAEAHEAA MIX
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The Secret
Building Control
Superheroes

By Jack Calveley, LABC Building
Control

My name is Jack and | am from LABC Building Control. You may not have
heard of us, but the Building Control team is very important as we are
responsible for making sure all homes and buildings are safe and secure.
The hidden superheroes of the building trade you might say!

| have always been passionate about buildings, the different ways

homes are built, and how they are designed to protect us for a long time
and shelter us from all weather conditions. We don’t wear capes, or a
superhero outfit but if you are lucky, you might see us in our bright yellow
vests and hard hats.

Our main job is to use our superpowers to supervise the work going on
to build a home, check plans for any future work and also making sure all
builders are using the right materials.

What would you look like
as a Building Control

Superhero? Draw
yourself and don’t forget
your hard hat!

DRAW HERE



There are many different ways of generating power, and one of the most exciting comes from

atoms. are tiny particles which make up everything in the universe.

The name for energy created from these atoms is “ " energy. When the core (or nucleus)
of the atom is broken apart, a lot of is released. This is a process called

A nuclear is the machine in a power ﬁlant where this all happens. Some atoms are easier
to split apart than others, like and these are stored as fuel in special

The energ¥ released is used to heat water. The water turns to steam and spins a (like a
windmill). This spinning is used to produce the we can use in homes and schools.

1. Makes steam spin

2. Makes up everything in the
universe

3. The place where fuel is stored

4. The type of energy made

dEEEEEE o

5. A common fuel

7. Produced in a nuclear power plant 6. Released during a reaction
8. Important machine in a nuclear power plant

9. The process when energy is released by an atom
splitting



Superb Stem Cells

Some cells in our body haven't Stem call 1 did't know what |
decided what they want to be yet. wantedtobe efther

These undifferentiated cells are
called stem cells. These cells are
interesting to researchers at the
Biodiscovery Institute (BDI) at the
Uni of Nottingham. They are trying

to turn stem cells into heart cells

©
in order to treat problems with the @
heart.

What is the BDI doing?

In a laboratory at the BDI, there’s a robot named Brian. He plays a huge
role in the investigation into stem cells and works with hundreds of cells at
one time to speed up the process of forming these heart cells.

Why are stem cells important, and how do the BDI raise
awareness?

Not only are stem cells useful for treating iliness, but they can also be
used to test new medicines for safety and effectiveness before they’re
used on us. With stem cells, we’re able to understand how disease
occurs by studying how stem cells become different, specialised cells that
carry out specific roles in our bodies.

Dr Aishah Nasir at the BDI wanted to connect the beauty of stem cells
and art to teach the public about how important stem cells are. Through
the ‘HeART’ project workshops, colourful images of cells are now
available for anyone to see.

| GLOSSARY :

I Undifferentiated - doesn’t have a special function yet. |
‘ @@ : Specific — special or unique to something. :
@ N I Cells - building blocks for all living things. 1
A T A T e



What have engineers
ever done for us?

Engineers have to learn about the world around them because they design and build the world
we all live in. Think about your day so far:

Did you wake up in a building?

Did you use the bathroom to have a wash, use the toilet and brush your teeth?

Did you watch the TV when you ate breakfast?

Did you get in the car to go to school?

Or did you walk to school on the pavement along the side of the road the cars were on?

Civil, mechanical, electrical, structural, material, bio-chemical and automotive engineers
designed and built all the things you would have used to do the above.

Engineers are also looking for new ways to help keep the earth a healthy and safe place for us
all fo live in the future, that is ﬁart of the job of a Sustainability Assessor. They help the teams
to work out how sustainable their projects are, and how to improve this in the future.

Can you answer the question below about important engineers and inventions:

Quiz O
1. Who invented the lightbulb?

2. Which was invented first, the steam train or the
bicycle?

3. Which kitchen appliance was invented by accident:
Fridge, Microwave, Toaster or Oven?

4. Which was invented first, the landline telephone or
the lightbulb?

5. When were fireworks invented?

6. How many kilometres long is the longest bridge in
the world?

7. When was the first boat made? 'a

8. What ancient engineering device stores potential
energy and then uses it to fling an object great
distance?

9. Was Nintendo founded in 1889, 1946 or 19757

10. What makes the bubbles in fizzy pop? i




Colour in the crane
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Could you be an

Ocean Hero?

The ocean takes up a huge part of the planet and is home
to so many animals and plants. Some are large and can be

seen from the coast (if you are lucky) and others are so tiny

that you need a microscope to find them. All of them share
the ocean as their home. Many of us love spending time
at the ocean, maybe you have been at the beach recently.
It is very important that we take care of the ocean to be an
ocean hero and here are some ways you can do that.

 Just look, don’t touch! Many animals and plants are very
sensitive. It is tempting to pick small creatures up, but
imagine gou were sitting in your garden, and someone

disturbed you.

Do not take animals home from the beach, they are not
ets. If you want to have an aquarium at home, it is best
o buy them from a local pet store.

» Why not join the next beach clean-up? Or ask grown
ups to bring a bag and gloves along, so you can pick up
plastic next time. You could even see who gathers the
most beach litter, the winner gets an ice cream?

If you take toys or other items to the beach with you,
make sure gou collect everything at the end of the day
and take it back home. They can end up in the ocean
otherwise, where it may cause a lot of harm.

If you see an injured wild animal on the beach, ask an
adult to call your local response team. Make sure not to
approach the animal, they can carry diseases that we
humans could catch as well.




Interview with
Munsanda Kasanyinga

2) Why did you decide to
choose your career?

| chose to study Biomedical Science (a
mix of biology and medicine) at university
but soon after my placement year |
realised | wanted a more hands-on role in
healthcare. This led me to study Physician
Associate Studies.

1) Tell me about yourself.

| am an experienced hairstylist and make up artist
and | love to transform my clients to look their
best. | started my business called Gracious Hair
Designs because | want to reach more people
with my skills. | want to branch into hair education
more and provide young people with skills they
can use to make a career for themselves whilst
expressing themselves creatively. | am also
training to become a Physician Associate which is
a job where I'll help doctors to treat patients.

3) Why did you decide to change
career paths?

| knew | needed to change as | didn’t enjoy my
placement year working in a lab. | took a gap year
and spent the year working for myself full-time. |
really enjoyed this time expanding and growing
my business. During this time | decided to apply to
become a Physician Associate.

4) Can you give some advice to our young readers?

| would say, don’t feel trapped in a path of life you thought you might enjoy but later had a
change of heart. The moment you feel like you can’t see yourself in a career long-term, that
is the moment you need to think about what will make you happy. For me | want a career

in healthcare but | want to build an enterprise with my business Gracious Hair Designs to
eventually work full-time with what | am most passionate about. | don’t want to limit myself to
one thing so | am finding a balance with both of my passions. You can do it too. Never give up
on yourself, make a plan, seek advice from those that are in an industry you want to go into.

5) What is the best thing about your business/ career?

The best thing about my job running Gracious Hair Designs is that | am able to meet new
people daily and impact their lives by doing their hair. | love the confidence they leave with
when I'm able to help them look their best. With my future career as a Physician Associate, |
am looking forward to being able to listen and help people and make them feel heard.

This interview was completed by Laura from Wilsthorpe School as part
of a one week work placement at Ignite! in July 2023.



To get to the right
answer, you need to ask
the right questions /

When we ask really good questions, we uncover new things, find out better
information and build our learning. Researchers are very good at asking the right
questions at the right time. They think about what they want to find out, and choose
the right types of questions to ask.

Types of Questions

Why is asking (? Closed questions - Closed questions are
questions useful § questions you can answer with a single word
or even just ‘yes’ or ‘no’.
To get information and learn . They sound like: >
new things “Do you like biscuits?”
“Have you got PE toda§?”
To underSt,and Somethmg U Open questions - Open questions will help
more detalil you get longer answers from people than
closed questions. They need more than a
To explore other peoples yes or no answer and often start with words

like ‘how’, ‘why’, and ‘what’, ‘describe’, ‘tell
me about’. Open questions encourage
people to talk and tell you more.

experiences and opinions

To uncover ways to use the

information you have found = Some examples mightbe:
out “If you could invent a new biscuit, what

would it be like?”

Activity
Why don’t you try practising your research question skills by interviewing a friend or
family member?

/
What sorts of open questions could you as%m

Can you turn your closed question into an open question? You can always ask “why?”
after a closed question to find out more!



Now for some contributions from
pupils at The Wells Academy...

(- )

Space

Where everything rests in peace,
Nothing to be disturbed by,
The planets floating around,
Orbiting the Sun.

The sounds, it’s quiet,
The feeling of your body’s muscles loosening,
You are at peace,
You are in Space.

Mercury Facts!

Mercury is a metal that is liquid at
room temperature, which is not
normal for metals.

>

Mercury the metal

You can’t touch mercury with your / \
bare skin.
Did you know that mercury occurs
more rarely than gold?
Mercury the planet
\ J




Activities

Match the picture to the word

k Beaker
i\ Magnet

@ Bunsen Burner

L]
& Microscope

Draw the cow’s habitat




Where are all the
butterflies and moths
in the winter?

Often when we think of butterflies we think of warm days, with colourful
adults flying around from flower to flower in the sunshine. But where are the
butterflies and moths during the winter?

Like other insects, butterflies and moths rely on external sources of heat (like
the sun) to warm up their bodies so that they can be active. In the UK, the
winter is too cold, and butterflies and moths cannot get warm enough to be
active. Butterflies and moths have evolved different ways of coping with the
cold during the winter months.

Some t¥|pes of butterflies and moths go into a dormant state, which is a little
bit like hibernation, so that they can survive the long, cold winter months.
This is called overwinterin?. Although different types of butterflies and moths
can enter this dormant state in either the egg, caterpillar, chrysalis or adult life
stage, the majority of UK butterflies and moths overwinter in the caterpillar
stage. Overwmtermgbcaterpillars might shelter and hide in the leaves of their
food plant, or at the base of plants like grass tussocks.

During the winter, if you look in sheltered spots (like log piles, rock crevices,
hollows in tree trunks), or in sheltered structures (like sheds, bug houses, bird
houses) you might see overwintering adult buttertlies. You might need to look
very carefully to spot them! These dormant adults sit very still, resting with

| their wings closed, so that their darker-coloured underwings are camouflaged
" with their surroundings. Be careful and try not to disturb these overwinterin?

adults. They will not have enough energy to ﬂY around for long, and they wil

not be able to find food or other places to shelter to keep themselves alive.

Some types of UK moths have adults that only fly during the winter. Moths
like the December Moth have very thick ‘fur-like hairs’ on their bodies which
help to keep them warm. Other types of moth, like the Winter Moth have
light, energy-efficient bodies that enable their adults to fly during the colder




Binary code
Alphabet:
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01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101

01001110
01001111
01010000
01010001
01010010
01010011
01010100
01010101
01010110
01010111
01011000

01011001

01011010

Activities

1. Use the binary code alphabet to translate each of the binary
codes (below) to reveal the name of 2 types of UK butterfly that
you could find overwintering as adults.

Butterfly 1
Binary Code Your Letter
01000011
01001111
01001101
01001101
01000001

Butterfly 2

Binary Code Your Letter
01010000
01000101
01000001
01000011
01001111
01000011
01001011

2. Use the binary code alphabet to translate each of the binary
codes (below) to reveal the name of 2 types of UK moth that
you could find flying about as adults during the winter.

Moth 1
Binary Code Your Letter
01000101
01000001
01010010
01001100
01011001

01001101
01001111
01010100
4 01001000

Moth 1
Binary Code Your Letter
01001101
01001111
01010100
01010100
01001100
01000101
01000100

01010101
01001101
01000010
01000101
01010010



Fun Facts

1. You can find butterflies and moths on every
continent in the world except one — Antarctica,
where the temperatures are too cold for them to
survive.

2. Some types of butterfly in the UK can overwinter
in more than one life stage — the Speckled Wood
Butterfly can over-winter as either a caterpillar or a
chrysalis

3. Some types of caterpillar can concentrate
chemicals called cryoprotectants in the cells inside
their bodies. These chemicals stop them from
freezing into little caterpillar-shaped ice cubes!

4.Larva is the scientific word for a caterpillar.

Learn more about butterflies and moths,
visit Butterflies Under Pressure online.



Thank youl!

Each year, the Festival of Science and Curiosity reaches

more children, teachers and families across Nottingham

and Nottinghamshire, and we are so grateful to everyone

who has helped the 2024 festival to inspire curiosity and
ignite passions for science.

The FOSAC team would like to say a huge thank you
to everyone who has been a part of bringing the festival
together for its ninth year, including our Festival Network,
our partners, and our contributors and volunteers who are

running activities, workshopstand events all across the

county.

A very special thank you also goes to our brilliant Confetti
graphic designer Red Fadri and illustrators Jamie Goffin,
Emily Safina, Sunny Platts, Antoni Kubaszczyk, James
Ennin, Sophia Bensalem and Mike Milton for their
exceptional hard work and creativity. Thank you also to
the Year 7 pupils from The Wells Academy who helped us
copy-edit the magazine with their feedback and ideas.

And finally, a massive thank you to everyone who has
participated in the Festival of Science and Curiosity
this year; whether you took part in a workshop, met a
scientist at your school, got your hands on real scientific
equipment, or read an article in this ma?azine, we really
appreciate your support and hope you found something
new that's ignited your curiosity!

With love,
FOSAC Team and Board of Trustees
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