


Science is central to our economic future and to
our health and wellbeing as individuals and as a
society.

In a modern and ambitious society like ours,
improving accessibility to sciences for all is
vital.

Scotland offers many exciting and rewarding
careers in the sciences and engineering. Using
everyday items in our homes and applying
science can be fun for families.

Every day can be a science day for families.

If you would like to tell us how you got on or
share some fun photos, you can contact us at
parentzone@educationscotland.gov.uk

The experiments are split into sections,
depending on the age and stage of your child.
The exciting thing is, you might find
experiments of interest to your family in any
of the examples. So look around, find out,
ask questions and try things out together and
see what happens. Scientists call this
experimenting!




Hello! We're Babble and Dabble
and we are your scientists. We
will take you through this
booklet and explain the science
behind each experiment.




1 -

Fun with younger children
 Tornado in a bottle

*  Make your own rainbow
e Sinkers and floaters

e The ant trail

Older and Bolder
« Invisible ink
« Build a balloon rocket
« String telephone
* Monster toothpaste
«  Walking water
Amaze your friends!
« Science of the cupcake
*  Mentos volcano
* Match inaglass
Glowing jars
CD hovercraft




Tornado in a bottle

Make your own mini fornado that's a lot safer than one you might see on the
television. Follow the instructions and enjoy the cool water vortex you createl!

nWhaT you'll need:

Water

A clear plastic 2 litre bottle with a cap (that won't leak)
Glitter

Dish washing liquid

Instructions:

Fill the plastic bottle with water until it reaches around three quarters full.
Add a few drops of dish washing liquid.

Sprinkle in a few pinches of glitter (this will make your tornado easier to see).
Put the cap on tightly.

Turn the bottle upside down and hold it by the neck. Quickly spin the bottle in
a circular motion for a few seconds, stop and look inside to see if you can see
a mini tornado forming in the water. You might need to try it a few times

before you get it working properly.
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Spinning the bottle in a circular
motion creates a water vortex that
looks like a mini tornado. The water
is rapidly spinning around the
centre of the vortex due to an
inward force (centripetal force)
directing an object or fluid such as
water towards the centre of its
circular path.

Vortexes found in nature
include tornadoes, hurricanes
and waterspouts (a tornado
that forms over water). Have a
look here for a bit more help if

you need it!
https://youtu.be/M90mmqgtoM_k



https://youtu.be/M9OmmqtoM_k






https://youtube.com/watch?v=4ziRXe-w9yg

Sinkers and floaters

Try this fun family experiment and you will have your own little Archimedes shouting out "Eurekal"

What you'll need:

Two glasses of water (about three quarters full). You could also use the bath, sink or basin
Sticky tape that you can write on

Towel (in case the water spills)

Objects from around your home, garden or local park (for example cork, sponge, stones)
Two slices of bread

Instructions:

1. With your child write "water level" on the sticky tape and stick it onto the glasses with an arrow
pointing up.

2. Put your objects into the glasses one at a time and take notes (does the water go up? Does the
water stay the same? Does the object float or sink?) Talk to your child about what is happening to
the water.

3. You will be able to see the water level rise when the objects are put in the water.
4. Put a full slice of bread on the surface of the water and you will see that it floats (until it gets
soggy!)

5. Make small balls out of the other slice of bread and watch as they sink.




The science behind this experiment is density
and displacement. The water in the glass will
try to support the solid objects that you put
in. Objects that are heavy for their size
usually sink, and objects that are light for
their size usually float. The exception
happens when the shape or volume of the
object (its density) controls if it will sink or
float.

Displacement happens when an object is put
into a liquid, pushing the liquid out of the way
and the object takes its place. The volume of
the liquid displaced (moved) can then be
measured, and from this the volume of the
object in the liquid can be worked out by
measuring from the first water level to the
water level when the object is in the glass. To
find out more about Archimedes and
displacement have a look here:
http://www.english-for-
students.com/Eureka-Eureka.html



http://www.english-for-students.com/Eureka-Eureka.html






https://youtube.com/watch?v=f4evB1gWK5Y

Invisible ink

Making invisible ink is lots of fun. You can pretend you are a secret agent and keep your
secret codes and messages hidden from others!

What you'll need:

Half a lemon
Water
Spoon

Bowl

Cotton buds
White paper
Lamp

Instructions:

Squeeze some lemon juice into a bowl and add a few drops of water.

Mix the water and lemon juice with a spoon.

Dip the cotton bud into the mixture and write a message onto the white paper.

. Wait for the juice to dry so it becomes completely invisible.

= . When you are ready to read your secret message or show it to someone else, heat the

paper by holding it close (but not too closel) to your lamp.
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Lemon juice is an organic substance
that mixes with oxygen (oxidizes)
and turns brown when heated.
Diluting the lemon juice in water
makes it very hard to see when you
put it on the paper. No one will know
it is there until it is heated and the
secret message is revealed.

Other substances that work in
the same way are orange juice,
honey, milk, onion juice or
vinegar. Why not give them a go
too! Have a look here for a bit
more help if you need it!
https://www.youtube.com/watc

h?v=Be- OgewRIM



https://www.youtube.com/watch?v=Be-_OgewR1M






https://youtube.com/watch?v=N6NIgPIh7HU

String telephone

Making a string telephone is a fun way to talk to your family and friends. Scotland's own
Alexander Graham Bell who was a scientist, inventor, engineer and innovator is credited with
inventing the first practical telephone.

What you'll need:
&

« 2 paper cups or tins

* A long piece of string

« A pencil or something that will pierce the tin (children should be supervised when using
sharp objects)

* Friend/family member

Instructions:

1. Poke a small hole just big enough to fit the string through the centre of the base of each
paper cup or tin with a sharp object, such as a pencil for cups or a metal skewer for tins.

2. Pull the end of the string through one of the cups/tins and tie a knot in it to keep it in place.

3. The knot should sit inside the base of the cup/tin, repeat these steps with the second
cup/tin. Your string telephone is now ready to test.

4. Hold one paper cup/tin up to your mouth and talk loudly into it. Your family member or frieg

should walk away as far as the string will stretch and keep it tight.
Your family member or friend should hold the other cup/tin up to their ear.
If the string is tight they should be able to hear your message.
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A string telephone works
because of the vibrations your
voice causes along the string.
The vibrations travel like waves
along the string and when they
reach the other end of the
string, they hit the second cup
and turn back into sound.

This is what your family
member or friend can hear.
Have a look here for a bit
more help if you need it!
https://www.youtube.com/w

atch?v=LiLiQ DIFNY



https://www.youtube.com/watch?v=LjLiQ_DlFNY






https://www.youtube.com/watch?v=rmBOLiYEfl4

Walking water

This easy colourful science experiment can be done with simple items you have in your kitchen right now.
Choose two colours (red, yellow, blue) that will mix to make a different colour. For example mix red and
yellow to make orange or mix blue and red to make purple.

What you'll need:

2 x paper towels

3 x glasses

Blue food colouring
Yellow food colouring

Instructions:

1. Place the three glasses side by side. Starting on the left hand side, fill that glass with water. Squirt a
generous amount of blue food colouring into the water.

Leave the next glass empty.

Now fill the glass on the far right hand side with water and add a generous amount of yellow food
colouring.

Fold a paper towel in half lengthways and again so that it will fit intfo the neck of your glass easily. Now
place one end of the paper towel into the blue water and bend the paper towel over the edge of the glass
i so that the other end sits in the empty glass in the middle.

Do the same on the other side: place one end of a paper towel into the yellow water, and bend it over so
that the other end rests in the empty glass in the middle.

Watch and wait.

In about 30 minutes or so, the water will start ‘walking' up the paper towels and over into the middle
glass.

After about two hours you will have a mix of the two colours in the centre glass.
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The process of water moving
along the paper towel (conduit)
is called capillary action.

This is how flowers and plants
move water from the ground
beneath them, up through their
stems and into their petals and
leaves. Have a look here for more
information if you need it!
https://www.youtube.com/watch?

v=k8Y1roKjVxo



https://www.youtube.com/watch?v=k8YtroKjVxo







Mentos volcano

One of the most popular experiments of modern times is the Diet Coke and Mentos Eruption. This

experiment is a lot of fun and sure to amaze your family (assuming you do it outside rather than in
the living room)!

What you'll need:
« Large bottle of Diet Coke

« About half a pack of Mentos
Paper plate (optional)

Instructions:

1. Make sure you are doing this experiment in a place where you won't get in trouble for getting
Diet Coke everywhere. Outside on some grass is perfect; don't try this one in your family

lounge!!
2. Stand the Diet Coke upright and unscrew the lid. Put some sort of funnel or tube on top of it
. so you can drop the Mentos in at the same time (about half the pack is a good amount). Doing
this part can be tricky but just take your time. You could try to make a funnel from a paper
plate.

3. Time for the fun part, drop the Mentos into the Diet Coke and run like mad! If you've done it
properly a huge geyser of Diet Coke should come flying out of the bottle, it's a very
impressive sight. The record is about 9 metres (29 feet) high!
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Fizzy drinks are bubbly because of the
carbon dioxide that is in them. It
doesn't get released from the liquid
until you pour it into a glass and drink
it; some also gets released when you
open the lid. This means that there is a
whole lot of carbon dioxide gas just
waiting to escape the liquid in the form

“ of bubbles.

Dropping something into the Diet Coke
speeds up this process by both breaking
the surface tension of the liquid and also
allowing bubbles to form on the surface
area of the Mentos. Mentos sweets are
covered in tiny dimples (a bit like craters
on the moon), which dramatically
increases the surface area and allows a
huge amount of bubbles to form.

Have a look here for more information if
you need it!
https://youtube.com/watch?v=LjLiQ DIF

NY



https://youtube.com/watch?v=LjLiQ_DIFNY






https://youtube.com/watch?v=pwNFnOx5iEg

Glowing jars

It's fun to create things as a family that will impress your friends and light up your house or
garden.

What you'll need:

* As many jars as you want. These can be any size, sometimes it is good to mix the
shapes and sizes.

* Glow sticks. Use as many as you want and you can even mix up the colours. Be
careful when you crack the glow sticks as there will be tiny pieces of broken glass
Glitter. You can use as many colours as you like.

Instructions:

Wash your jars and let them dry.

Crack the glow sticks and cut one end of f. Carefully empty the contents into the jar and

shake to make sure the paint sticks to the glass. The more glow sticks you use, the more
illumination you will create.

Add glitter, close the jar and give it a good shake.
. It may not look like it now but your jar is ready. In daylight it would look like an ordinary
VN jar but its real beauty will be reflected at night or in dark places.

ar . Simply charge it with day light or with a lamp and bring it into any dark place.




Luminous paint gives off visible light
(through fluorescence,

phosphorescence, or radioluminescence).

Fluorescent 'glows’ when exposed to

long-wave "ultraviolet" frequencies (UV).

These UV frequencies are found in
sunlight and some artificial lights.
Human eyes perceive the changes as the
unusual ‘glow’ of fluorescence.

There are both visible and invisible fluorescent
paints. The visible paints appear under white light o
be any bright colour, turning peculiarly brilliant
under black lights. Invisible fluorescent paints
appear transparent or pale under daytime lighting,
but will glow under UV light in a limited range of
colours. Since these can seem to 'disappear’, they
can be used to create a variety of clever effects.
Have a look here for more information if you need it!
https://www.youtube.com/watch?v=QDwowoqFILY



https://www.youtube.com/watch?v=QDwowoqFlLY






https://www.youtube.com/watch?v=Wedl2y2ORXA




http://www.parentzonescotland.com

http://www.educationscotland.gov.uk/stemcentral/index.asp

http://engagingwithfamilies.co.uk/

http://www.jamesdysonfoundation.co.uk/

http://www.compoundchem.com/

http://www.physics.org/marvinandmilo.asp

http://www.rsc.orq/resources-tools/education-resources/

https://www.rsb.orqg.uk/

http://sciencemadefunkids.net/

http://www.math4children.com

http://billnye.com/

http://www.sciencekids.co.nz/

http://www.bbc.co.uk/schools/websites/4 11/site/science.shtml

http://www.lovemyscience.com/

http://weirdsciencekids.com/FunExperiments.html

https://www.madaboutscience.com.au/store/experiments-all-0.html

http://www.livescience.com/29447-science-experiments-for-kids.hitml
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Carbon dioxide
Carbohydrates
Capillary action

Crystalline
Density

Exothermic
Fluorescence
Friction
Glycerides

Hydrogen peroxide

Particle
Phosphorescence
Protein

Radioluminescence
Refract

Thrust

Vortex

a colourless, odourless, incombustible gas, CO2, that is in carbonated beverages
like fizzy juice.

compounds containing carbon, hydrogen, and oxygen. Carbohydrates provide
energy and you can find them in foods like pasta and potatoes.

the movement of a liquid along the surface of a solid caused by the greater
attraction of the liquid's molecules to the surface of the solid than to each other.
having the characteristics or structure of crystals.

the quantity of something per unit measure, especially per unit length, area, or
volume.

a chemical change that is accompanied by a release of heat.

light emitted during absorption of radiation of some other (invisible) wavelength.
the rubbing of one object or surface against another.

formed between one or more fatty acids and glycerol. Glycerides are found in plant
oils and animal fats.

chemical compound, H202, a colorless, syrupy liquid that is a strong oxidizing agent
and, in water solution, a weak acid.

any very small part of matter, such as a molecule, atom, or electron.

a fluorescence that persists after the bombarding radiation has ceased.

any of a large group of nitrogenous compounds of high molecular weight that

are essential constituents of all living organisms.

luminescence that is induced by radiation from a radioactive material.

to deflect (light, for example) from a straight path by refraction.

to push or drive quickly and forcefully.

whirling mass of fluid or air, especially a whirlpool or whirlwind.







