THEME :  SCIENCE in the World around us

A 2-week Science Program

This covers most of the Scientist badge, 

	7:00
	Opening Parade ()

-     DIBS

-     Flag & Escorts

	7.05
	Week 1 - Safety Precautions – 

Discuss the safety precautions to be taken before and while conducting experiments.

	7.05
	Week 2 - Volcano demo  - cubs to assist if needed – need vinegar, bicarb, red food colour, bottle (2lit), volcano (pre-made)

	7.10


	Science Activities

See below

Bases 1-5  - first week

Bases 6-10 - second week.

	8.20


	All cubs to assist with packing up in time for Parade

	8.25


	Closing Parade

-DIBS

-Flag


2nd week – same schedule, with only the first item changing as per above.

ACTIVITY NOTES.

Budget  - $4/cub (covers equip needed plus SCIENCE BADGE (L1 or L2 - their choice – completion of the badge requires the cub to individually complete EITHER worksheet for the badge, L1 or L2)

Cubs divide into 5 groups. 5 bases to be set up - one leader/parent per base. Allow about 10-15 minutes per rotation. Each leader to state the purpose of the base, describe what the cubs will learn at that base, how that relates to them, and describe what they will do.

	#
	BASE
	ACTIVITY
	SECTN
	MATERIALS LIST

	1
	Star-lit night
	Crystal Stars
	L2-3a
	epsom salts, water, spoon, sponge, black paper, star stencil, hairdryer

	2
	Mix it up
	Mixing Liquids
	L2-3b
	Bottle with lid, water, food colour, vegetable oil, metho.

	3
	Breaking-up
	Rainbow effect through water in a glass
	L2-3c
	Light source(s), white card, glass, water, glass prism or crystal 

	4
	Let’s split
	Climbing Colours
	L2-3d
	Paper, towel (in strips), tall glass, textas, water.

	5
	Time to be charged.
	Battery making #1
	L2-3e
	10c x3, 2c x3 per cub. Short wires, blotting paper, salt, water, led globe(s), multimeter

	6
	Take-off
	Flying Tea-bags
	Jst4fun
	Tea bags (emptied), matches, fireproof base

	7
	Which Way?
	Magnetic Field Jar compass
	L1-3b +

B-4a(iii)
	Jars, pencils, card pieces, needles, cotton

	8
	Can’t Breathe
	A basic fire extinguisher
	L1-3a
	Birthday Candles pre-stuck in jars, vinegar, bi-carb, matches,

	9
	Time to be re-charged.
	Battery making
	L2-3e
	Lemons, Galvanised nails, copper coins (2c), copper wires, sm. Clips, led globe(s)

	10
	What colour it that?
	Make and spin a colour wheel
	L2-3d
	Card, circle to trace, textas/pencils, scissors, pencil for centre


This program utilises 5 bases to split a large pack into smaller, more manageable groups. Each base should end up with about 3-5 cubs at a time.

Each activity is on a new page so each leader/parent has a set of instructions for their activity.

Equip List Summary

Week 1

Epsom Salts

Black paper/Cardboard

Sponge

Star Stencil Sheet

Hairdryer

Spoon

Veg Oil

Food Colour

Methylated Spirits

Water

Jars (or use glasses)

Strong torch(es)

White card

Paper Towel

Textas (a few)

Copper Hookup Wire

Multimeter (voltmeter)

LED Globes

2c & 10 pieces (3 per cub on base)

Blotting Paper (1 or 2 sheets)

Salt

Week 2

Volcano (pre made) 

Teabags

Matches

Fire-safe base (saucer etc)

Cotton

Needles

Small card pieces

Jars

Birthday Candles in jars

Bi-carb

Vinegar

Matches

Lemons (4)

Galvanised Nails

Copper Coins

Copper Hook-up Wire 

Small (bulldog) clips

LED Globes

Textas/pencils

SAMPLE printed colour wheel if possible

White card

Circle template (cup)

Scissors

Star-lit Night

Growing Crystal Stars

Instructions - 

1. Dissolve Epsom Salts in about a ½ cup of HOT water. Keep adding until no more will dissolve.

2. Dip a sponge in the solution, place stencil over black paper, and dab/rub the sponge over it. Carefully remove stencil. Repeat as necessary to “cover” the sheet. 

3. Gently dry the paper using the hair dryer (saves time when in “bases” format).

What happens- 

The Epsom Salts dissolve in the hot water. 

When you use it to paint on the black paper, and warm it, the water evaporates, and the Epsom salts are left behind, forming crystals on the paper.

Notes-

This requires a VERY concentrated solution of Epsom Salts, and maybe a spare person to assist with drying the card.

A few stencils are needed, preferably in plastic – they can then be dried on the bottom after each use.

Don’t put too much water on the page- it takes too long to dry.

Mix it up.

Density of Liquids – water and oil don’t mix.

Pour water into a bottle until about 1/3 full.

Now add a couple of drops of food colour to the water.

Add about another 1/3 of vegetable oil, then about the same of methylated spirits.

Add a few more drops of food colour.

Put the lid on and turn the bottle upside down.

Will the liquids mix?

Why does the oil float on top of the water rather than mixing with it?

When 2 liquids separate themselves into layers, like the oil and water do, we say they are immiscible (incapable of mixing or attaining homogeneity). 

Now you can see why it does no good to use water to put out an oil/grease fire.

Breaking Up

Create your own Rainbow

Using a glass jar full of water, and a bright light source, try to get a rainbow to appear on a piece of card held on the other side of the glass.


It may take a few tries at getting the card at the right angle to display a rainbow effect.

If possible use a crystal rather than a glass to get a more visible effect.

The darker the room can be, the better the effect your light will have through the glass/crystal.

Try different lights – eg. a candle and observe how the rainbow spectrum changes.

Observe the differences in the colours produced by each light source.

If you have sunlight, use a mirror to direct the sunlight through the prism/jar.

What you are seeing is the various wavelengths of light broken apart. Sunlight is comprised of seven different colours.

A light bulb actually produces more red & orange colours.

A fluorescent light has more blue and yellow.
Let’s Split

Climbing Colours

Aim – to discover the hidden colours inside ink.

Each cub should use a different colour marker for this, then compare their results.

1. Cut some strips of paper towel, long enough to reach the bottom of the glass.

2. Draw a dot with a text 2-3 cm from the bottom of the paper strip.

3. place the strip into 1cm of water in the glass, leaning against the side of the glass. NOTE – the dot MUST be above the water level.

4. The water should rise up the paper strip, and carry the ink upwards with it. As it does so,  the colours in the ink will separate.

Why – many ink colours are actually made up of several colours, not just one. A the water carries the ink upwards, these colours separate because of differences in density, and thus the speed they can travel.

Compare results between cubs, and see how different coloured inks vary in composition.

Time to be Charged

Battery making #1 – a cash battery

You need (per cub)

3 10c pieces

3 2c pieces

3 3cm square pieces of blotting paper

Salt 

Water

Dissolve a tablespoon of salt in a glass of water and soak the blotting paper pieces in it.

Place coins and wet paper in a pile – 2c, paper, 10c, 2c, paper, 10c, 2c, paper 10c.

Hold the stack together with your fingers, and add a short wire to each outer side (ie outer 2c and outer 10c) then connect the wire ends to a multimeter to test if there is any actual voltage. It will read with well under 1volt.

Now try touching the ends of the two wires to your tongue.

You might get a mild tingling sensation from the electricity generated.

Why - 

The salt creates a conductor for the electrons to flow from one metal type to the other. Although only a low charge is produced, the moisture and sensitivity of the tongue allows you to feel the electric current as it passes thru your tongue. Note that your fingers are touching the two battery terminals, but you cannot feel the current through them.

Take-off!

Flying tea Bags

Carefully remove the staple and string from a tea-bag, and unfold it.

Tip the tea-leaves into a spare cup to be added to the garden later.

Open the tea-bag into a tall cylinder and stand it on a saucer/board.

It is VERY easy to blow over, so avoid any breeze or your own breath affecting it.

Light a match and touch it to the TOP of the cylinder.

Before the flame reaches the bottom pf the tea bag, it takes off. The fame goes out quickly, but the ash will continue to fly upward.

Why?

Tea bags are made from very lightweight, soft paper. When you light it, the flame produces heat. Although you cannot see it, the heat is rising all the way to the ceiling. The tea bag also gets much lighter as it burns, and eventually it becomes light enough to hitch a ride on the rising hot air.

Which Way?

Making a jar compass

To create this compass, you need:-

A glass jar,

A needle

A magnet

A piece of cardboard,

A string, 

A pencil

1. Stroke the needle with one end of the magnet to magnetise it.

2. Tie one end of the string to the small piece of cardboard, and the other around the pencil.

3. Push the needle though the middle of the jar

4. Suspend the board and needle in the middle of the jar, laying the pencil across the mouth of the jar.

5. Leave to stand freely in the jar. Ensure the board and needle do not make contact with the jar. Ithe needle should point north-south.

Why?

The magnetised needle is free to turn, and aligns it self with the magnetic filed of the earth. Bringing the magnet towards the side of the jar will affect the direction of the needle in the same way it would affect a pocket compass.

Can’t Breathe

Making a basic Fire Extinguisher

Fire extinguishers work by displacing the oxygen at the point of the fire, thus stopping the flame. 

1. Light your candle and drip some wax into the bottom of the jar. Quickly blow out the candle and stick the base of the candle into the molten wax (unless already done for you). The candle must be shorter than the jar.

2. Place a couple of teaspoons of baking powder around the candle at the bottom. 

3. Light your candle. 

4. Gently pour enough vinegar into the jar to make the powder fizzle & pop (not onto the flame). 

What happens to your candle?

What happens-

A basic soda-type extinguisher contains similar ingredients to our experiment, and when activated, the powder is added to the liquid.  The mixture of Baking powder and vinegar produces carbon dioxide gas. The flame does not easily burn in carbon dioxide, unlike in oxygen. As Carbon Dioxide is also heavier than other gasses in the atmosphere, so it sinks to the bottom of the jar, and as it builds up, the flame goes out. 

If you happen to have a Soda-type fire extinguisher in your hall, it can be pointed out how it works like this experiment.  

Note – empty the “old” mix out into a sink before the next group tries this experiment.

Time for a Re-charge

Making a different battery

(different week, different battery)

Can lemons really make a battery?

Working together as a group, take 1 lemon each, and stick a galvanised nail carefully into one end (sticking up, not out the end) and a 2c coin into the other end (you may need to cut a slot for the coin to fit into).

Test one lemon with a volt/multimeter, - assuming the coin to be the positive (red) side. You should show just under a 1v charge.

Connect the nail from one lemon to the coin from another, and continue until all are connected in a line, leaving one nail  and one coin unconnected at the two ends. If your wires do not have clips, use bulldog (etc) clips to attach them.

Test the voltage of all four.

Add a longer wire to each of those,  and connect the wires to a Light Emitting Diode (LED) or a 3v torch globe.

NOTE – LED’s only work in one direction of current flow – the longer lead is generally the positive (+) side, and it should be attached to the wire coming from the knife.

The citric acid in the lemon enables the electrons to flow from one metal to another, enabling us to light a LED globe.

Note – if the voltage drops after a few groups have tried this experiment, extract the coins & nails, and insert them into the other half of the lemons (ie. underneath).

What Colour it that

Make and test a colour wheel

Cut out a circle of WHITE card, and divide it into six even wedges.

Colour the wedges – 

Yellow

Orange

Red

Purple

Blue

Green

Try to have each colour more or less the same “darkness”.

Push a pencil through the middle of the disc, and spin it like a top.

What colour do you see?

In the same way that we saw the light split into separate colours using a prism (or jar of water), as the wheel spins, the colours mix visually and white begins to be visible.

Note – 

The lighter the colours, the easier this seems to work.

Scientist badge

Level 1 worksheet

Cub’s name: …………………………………………………..

State the safety precautions you should take when you are working on an

experiment.

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

List 3 different areas of science, and explain what is studied in each area.

1. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

2. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

3. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

Scientist badge

Level 1 worksheet Pg 2

Find out about a famous scientist and how his or her work has affected the world.

Who:……………………………………………………………………………………

How:……………………………………………………………………………………………… 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

Scientist badge

Level 2 worksheet

Cub’s name: …………………………………………………..

State the safety precautions you should take when you are working on an

experiment.

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

List 5 pieces of equipment found in a scientific laboratory and, using illustrations, explain how the scientist may use them

1. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………

2. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………

3. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………

Scientist badge

Level 2 worksheet Pg 2

4. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………

5. ……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………

