KS1 Soil-Net Scripts

New Set v8.1 5/1/06 SHH

Introduction

KS1 Scripts based on original texts by Professor Peter Bullock. A school-room context, and thus parental consent is implied in each of these KS1 scripts.
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Title Sequence (can skip)
Optional: <from home page> Introduce cast, vehicles, overall objectives and subject orientation
[image: image1.png]


Welcome
[Opening Scene: Badger’s classroom deep within his set. Badger is the young male class teacher and is standing to the front of his class. His (electronic) whiteboard is behind him. Written on the board is ‘Welcome, click to begin class’. Viewed from rear,  the class at their tables are all the youngsters (gender indicated) including; Wiggles the worm (f-hermaphrodite), ladybird (f), centipede (f), mole (m), snail (m), ant (m). Lesser characters may also be visible to rear; woodlouse, beetle.] 
Topic Selection
[Screen clicked. Badger quickly scribbles on board and the 9 topics appear as selectable menu items. This ‘choose a class’ view is also the one returned to after a topic is completed. User selects a topic to commence.]
Appearances Checklist
Checklist of which creature appears in which topic lesson:
	
	Mole
	Cent
	Snail
	Ant
	Ladyb
	Wiggles
	Badger

	What is soil
	(
	
	
	
	
	(
	(

	Why does soil matter
	
	
	(
	
	(
	
	(

	How do soils form
	(
	(
	
	
	
	
	(

	The beginning of soil
	
	(
	
	(
	
	
	(

	Soil under the microscope
	
	
	
	
	
	(
	(

	Properties of soil
	
	
	(
	
	(
	
	(

	Why and how soil differs
	(
	(
	
	
	
	
	(

	Soil as a living being
	(
	(
	(
	(
	(
	(
	(

	Soil plants and food
	
	
	
	(
	
	(
	(

	TOTAL
	4
	4
	3
	3
	3
	4
	9


Topic I
What is Soil

Sub-Theme Menu Options include:

The Farm

The Town
The Garden

Who Lives here?
[Scene: Wiggles and Mole are in the vehicle – which becomes a hovering rotor-bladed vehicle. Secret hatch opens. Vehicle ascends above wood, flying higher until they are looking down on a patchwork landscape – Farm is visible. Badger’s wood and fields below. Cut to porthole view]
[Sub Theme: The Farm]

Badger
We’re going to see what soil really is. Look out and tell me what you can see.
Wiggles
Wow – we’re really high up! Look at the fields below.

Badger
Soil means different things to different people. Look at those fields – to the farmer, soil is where crops are grown.

<<Popup: Badger says “Can you help me find three things that grow in soil?” >>

“Wheat” (Yes)
[Design notes for animated rollover/sound effects:  Sandwiches on plate / munching noise] 
“Carrot” (Yes)
[Design notes for animated rollover/sound effects: Jiggle & rabbit / munch]
“House” (No)
[Design notes for animated rollover/sound effects: smoking chimney, bee flies past / buzz]
“Tractor” (No)
[Design notes for animated rollover/sound effects: Jiggle tractor / engine noise]
“Tree” (Yes)
[Design notes for animated rollover/sound effects: Wind rustles leaves / wind]
[On correct selection, object disappears. Badger says ‘Yes that’s correct’. Items left counter increments. Otherwise Badger says ‘Unlucky – try again’. On completion, or on quitting the topic continues.]
Badger
Well done, soil is very important to the farmer. Now let’s move on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Vehicle moves away from the fields to over a town. Visible are roads, houses, railways and a park/recreation ground with swings. Cut to porthole view]
[Sub Theme: The Town]

Mole
Wheeeee! We’re going over the town. Look at the houses and roads, and a playground and a railway too.

Badger
Yes Mole, when they were being built, the soil was moved first!

Mole
Is soil important then?

Badger
After building, the soil was put back all around. Houses and roads are built in soil.
<<Popup: Badger says “Can you help build a road?” >>

[Screen shows greenfield site. The 3 road-building vehicles wait at side, engines throbbing]
“Bulldozer”
[Design notes for animated rollover/sound effects: on selection, vehicle drives across field bulldozing soil / engine noise]
“Tarmac laying”
[Design notes for animated rollover/sound effects: on selection, vehicle drives across field laying tarmac / engine noise]
 “Grading vehicle”
[Design notes for animated rollover/sound effects: on selection, vehicle drives beside road grading embankments, grass grows on banks / engine noise]
[Alternative – Can you help build a house. Clear land, pile of bricks, add roof, add pretty garden etc…]
Badger

Well done, soil is very important to builders. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Vehicle moves down over a house garden where washing is out on the line (including children’s football strip and school uniform; white shirts x2, grey skirt, grey trousers). Flowerbeds and a vegetable plot are visible in the garden. Muddy boy/girl are playing with toy vehicle (copy of Badger’s vehicle) in mud patch. Cut to porthole view]
[Sub Theme: The Garden]
Wiggles
Look how muddy those children are in the garden! Do they live in the soil Badger?
Badger
No they’re just muddy. To some people, soil is just mud or dirt that needs to be washed off. But as you can see soil is really important for growing flowers and vegetables.
Wiggles
What lives in the soil in this garden?

Badger
Help me find 3 things that live in the soil.
<<Popup: “Find 3 things that live in the soil?” >>
“Muddy children” – Badger: No, they just look muddy!
[Design notes for animated rollover/sound effects: they play with truck in the mud / child brummmm]
 “Dog” – Badger: No, the dog just digs in the soil!
[Design notes for animated rollover/sound effects: digs to bury bone / woof]
“Beetle” – Badger: Yes, this beetle lives in the soil
[Design notes for animated rollover/sound effects: Beetle rears up horse-like waving legs in friendly manner]
“Mite” (magnifying glass) – Badger: Yes, this mite lives in the soil
[Design notes for animated rollover/sound effects: Magnifying glass enlarges revealing waving mite / squeak]
“Bacteria” (microscope) – Badger: Yes, these bacteria live in the soil
[Design notes for animated rollover/sound effects: Microscope enlarges revealing bacteria, cilia pulsing]
“Flowers – Badger: Yes, these flowers like good soil”
[Design notes for animated rollover/sound effects: Petals unfold and plant grows up]
“Vegetables  – Badger: Yes, these vegetables like good soil”
[Design notes for animated rollover/sound effects: Carrot & Rabbit appears / munching]
[Play for a short while onscreen before voiceovers commence?]
Badger

Well done, soil is very important in the garden. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Heading home now. Vehicle starts to descend towards Badger’s wood. Cut to interior of vehicle]
Mole
Badger, soil is everywhere isn’t it!

Badger
Yes Mole, soil is everywhere, like a special layer covering the world. Soil is a magical substance that, with air and water, allows life to exist.

[Vehicle is now back in underground garage. Cut back to Badger’s classroom. The pair are seated once more]
Badger
Well done. I hope you both understand more about soil now.

Wiggles
Thanks Badger, that was great. I never knew soil was so important! I think soil is amazing. 
Topic II
Why does Soil Matter?

Sub-Theme Menu Options include:

Growing food
The Forest
The Hills
The Town
The Riverbank
Buried Treasure
[Scene: Ladybird and Snail are in the garage. Vehicle becomes a black and white striped ‘shuttle’ spaceship with porthole windows. Smoke billows, sounds and craft takes-off. Rocket blasts through the clouds into darkening blue sky until a hemispherical planetary view is seen below rocket, UK farmland scene – ref. Jon’s stylised planet view in (Fig1, p6, Design Doc5). Cut to porthole view]

[Sub Theme: Growing food]
Badger
We’re going to see why soil matters. Look out of the window and tell me what you can see.
Ladybird
The world is round from up here Badger.

Badger
Look down at the farmland Ladybird. The more people there are, the more food they need! Soil is very important for growing food. Show me where your sandwich comes from. 
<<Popup: “Show me where your sandwich come from?” – user rolls over to see:>>

[Design notes: Sequence game. On correct selection, object becomes greyed out unless selected.]
“Field of wheat” Badger says: Wheat growing in the farmer’s field
[Design notes for animated rollover/sound effects: Wheat sways in wind / wind]

“Combine harvester” Badger says: Wheat is harvested in the field
[Design notes for animated rollover/sound effects: Combine’s blades turn / engine noise]

“Sack marked Flour” Badger says: Flour is made from grains of  Wheat
[Design notes for animated rollover/sound effects: Mouse runs round and round / squeak]

“Bread Loaf” Badger says: Bread is made from the flour
[Design notes for animated rollover/sound effects: loaf splays open into slices / breadknife slicing (sawing) noise]

“Sandwich in wrapper” Badger says: Here’s your sandwich
 [Design notes for animated rollover/sound effects: wrapper unfolds / packaging wrapper noises]
Badger
Well done, lots of our food starts off growing in the soil. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship passes over the Amazon rainforest. Snail is too short – only his eyestalks can reach up to porthole – cute or what! Cut to porthole view]
[Sub Theme: The Forest]
Snail
Where are we now?

Badger
You are over the tropical rain forest now Snail. Soil is very important for growing trees for timber and fuel.

Snail
I love trees – but I’ve never seen so many before!

Badger
Many forests are in danger as too many trees are cut down and the soil under them destroyed. Show me what comes from the forest.
<<Popup: “Show me what comes from the forest?” – user rolls over to see:>>

“Trees – Trees are cut down for timber”

[Design notes for animated rollover/sound effects: Lumberjack chainsaw / sawing]

“Lorry loaded with tree trunks – Tree trunks are taken to a timber mill”

[Design notes for animated rollover/sound effects: Lorry bouncing along / lorry noise]

“Planks – The timber is sawn into planks of wood”

[Design notes for animated rollover/sound effects: Giant serrated saw bench saw spins / bench saw sound effects]

“Table – This table is made from planks of wood”

[Design notes for animated rollover/sound effects: table enlarges and wiggle-shake / Hammering or sawing sound effects]

Badger
Well done, this table was made from wood from the forest. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship moves on over chalk downlands – South Downs. Beautiful flower meadow below. Cut to porthole view]
[Sub Theme: The Hills]
Ladybird
Oooh – look Badger, I can see lots of flowers.

Badger
…and bigger plants called shrubs too, as well as more trees. There are so many plants – all growing in soil, making our world a wonderful place.
Ladybird
Soil helps to provide a home and food for all those plants and animals.

Badger
All these plants and trees grow in the soil.  They give a home to animals in a natural environment like this hillside. Can you help me spot the plants and animals.
<<Popup: “Can you help me spot the plants and animals?” – user rolls over to see:>>

“Trees – Yes, this tree grows in the soil”

[Design notes for animated rollover/sound effects: Tree blows in wind / creak]

“Shrubs – Yes, this shrub grows in the soil”

[Design notes for animated rollover/sound effects: Bush blows in wind / leaf rustle]

“Wild Flowers – Yes, these flowers grow in the soil”

[Design notes for animated rollover/sound effects: Flowers blossom & bee / bee buzzing]

“Walkers (family) – These people enjoy the countryside”

[Design notes for animated rollover/sound effects: wave / laughter]

“Butterfly – This butterfly lives in the countryside”

[Design notes for animated rollover/sound effects: flutter / ?]
Badger
Well done, lots of plants grow in the soil. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship moves on over a townscape. There are houses, roads and a railway in view. Cut to porthole view]
[Sub Theme: The Town]
Snail
Look at all those buildings and roads down there Badger.

Badger
Yes, and they are all built on soil. Soil helps to support buildings for our towns, cities and roads.

Snail
What happens to the soil – where does it go?

Badger
It’s there, but under concrete. Every year, enough houses and roads are built to make a new city.  

Snail
Is that a good thing Badger?

Badger
We do need buildings, but buildings reduce many of the useful ways soil can be used. So we must be careful where we build. Find four things built in the soil.
<<Popup: “Find four things built in the soil” – user rolls over to see:>>

“Road – This road is built on top of soil”

[Design notes for animated rollover/sound effects: road peels back showing soil & car drives past / horn blows]
“Bridge – This bridge is resting in the soil”
[Design notes for animated rollover/sound effects: bridge lifts up showing soil & people wave from top / laughter]
“House – This house is built into the soil”
[Design notes for animated rollover/sound effects: House lifts up showing soil & sun comes out on garden / bee buzzes]
“Railway – The railway is built on top of soil”
[Design notes for animated rollover/sound effects: Railway peels back showing soil & train drives past / horn blows]
 “Tree – No, this tree is growing in the soil”
[Design notes for animated rollover/sound effects: Wind blows leaves / wind]
“Car – No, this car drives on the road”
[Design notes for animated rollover/sound effects: drives round in tight circle / horn beeps]
Badger
Lots of things are built in the soil. Now let’s move on.

[Alternative: As mouse moves over Greenfield site, roads, railways, houses etc. pop up pop pop pop until screen is covered and all exposed soil is gone! ‘Oh dear – all the soil is covered now’]

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship moves over a riverbank. It is raining and river flows by. Cut to porthole view]
[Sub Theme: The Riverbank]
Ladybird
It’s really wet here!
Badger
Did you know the soil collects most of the rain that falls?
Ladybird
Do you mean like a sponge Badger?

Badger
(chuckling) Soil does hold water, yes Ladybird. But water also flows though soil to the rivers, and deep down to the rocks below.

Ladybird
So most of the water in rivers has come through the soil?

Badger
Yes – and ends up providing water for plants and animals to drink! Can you follow where the rain goes?
<<Popup: “Can you follow where the rain goes?” – user activates each circular stage of the interactive diagram:>>

“Raincloud – Rain drop falls down on the hill into the soil”

[Design notes for animated rollover/sound effects: Raindrop falls to the ground / plop]
“Young Plant – Plants take moisture from the soil”
[Design notes for animated rollover/sound effects: Plant becomes larger on taking in water / slurp]
“Glass of water – Our drinking water comes from deep underground”
[Design notes for animated rollover/sound effects: handpump cranks & water overflows glass / splash]
“River – Water flows through soil to the river”
[Design notes for animated rollover/sound effects: duck and 3 ducklings float past / quack]
“Seaside waves – River water flows out to the sea”
[Design notes for animated rollover/sound effects: waves crash onto shore / wave sound effects]
Badger
Well done, lots of water goes through the soil. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship moves over roman archaeological remains (visitor centre next to outline of building foundations). Cut to porthole view]
[Sub Theme: Buried treasure]
Ladybird
What’s that Badger?

[View emphasises building remains somehow – slight glow around them to draw attention?]
Badger
These are where Roman people built their houses hundreds and hundreds of years ago.

[Note – 1,700 years ago to be precise, if it seems appropriate to be so!]
Snail
Roman times – wow! Are there still buried objects in the soil Badger?
Badger
I’m sure there are – waiting to be found. Soil is important as it protects old objects like building remains, coins and even dinosaur bones! See if you can find four buried objects in the soil.
<<Popup: “See if you help me find four buried objects in the soil?” – user rolls over to discover:>>

 [Design notes: Digging game. Show soil depths. Click on invisible items to reveal them – spade cursor. Show a non-selectable dinosaur fossil skeleton deeper down]
“Gold coins – These Roman coins were found safe in the soil”
[Design notes for animated rollover/sound effects: coins sparkle / chinking of moneybag coins]
“Viking helmet ”
[Design notes for animated rollover/sound effects: Horns spin round / clown horn’s parp]
“Roman sword” (Alternative = roman shield)
[Design notes for animated rollover/sound effects: Sword shown as complete / battle clash noise]
“Dinosaur remains/bones”
[Design notes for animated rollover/sound effects: Dinosaur winks opens mouth / Roar]
Badger
Well done, many old objects are found in the soil. Now let’s move on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pressed, whoosh – spaceship is now back in underground garage. Cut back to Badger’s classroom. The pair are seated once more]
Badger
Well done both of you. What did you learn?
Ladybird
Thanks Badger – I see why soils are so important in our lives now!

Topic III
How do Soils Form?

NOTE: Incorporates Jon’s edits as per his email of 21/12/05

Sub-Theme Menu Options include:

Parent Material
Climate

Relief / Landscape

Organisms / Vegetation (Life)

Time

Humans/Farm
[Scene: Mole and Centipede are in the drill vehicle. View of oak woodland glade]
 [Sub Theme: Parent material]
Badger 
We’re going to see what helps form soils. One of the most important things is the rock underneath the soil. Let’s go and see the rock. Drill down through the soil.
[‘Drill’  icon revolves/flashes ready for user to click. On selection sounds of drilling and view though port hole slowly pans down. Clear layers (horizons) of soil give way at first to a rubble layer and finally to solid rock (containing dino bones etc.)]
Mole   

 How deep down is rock Badger?
Badger 
 It can be different depending on the soil, but here the rock is about one metre deep.
Centipede       How does rock become soil?
Badger
Rock is broken down into smaller and smaller pieces by water and acids flowing though the soil, and by organisms, and eventually it becomes soil particles. Just like pebbles make sand on the beach. Some rocks are hard to break down and then soils can be shallow. Try breaking up some rock into smaller pieces.
<<Activity: Use tools on drill to break up rock into smaller pieces (grab and crunch arm with metal ‘glove’, or laser gun etc. User must see solid rock breaking down into fragments >>

[Design notes: Non-sequential game. Can continue until all rock is powdered. Select forward to continue]
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: Climate]
Badger  
Well done. Lots of things can help break rock down, like water freezing and thawing, and hot temperatures. When it's warm, soil forming processes work faster. Let’s go up into the air now.
[‘Helicopter’ rotor icon revolves/flashes ready for user to click. On selection sounds of rotors are heard and view though porthole shows ascent into clouds. A huge thunderstorm is in motion – lightning strike goes past window and heavy rain falls]
Mole

All of this rain falls down to the soil doesn’t it, and so does snow.

Centipede
And when the water freezes, it can crack rocks.
[Thunderclouds clear to reveal brilliant sunshine – rays, warm]
Badger  
Yes ice can help chip away at rock. But chemicals in soil water can also dissolve rock too, and that works fastest when it’s sunny and warm.
Mole    
So rocks are breaking down in all weathers – but it just takes a long time! Yes it can take 500 years for just one centimetre of soil to form
 [Sub Theme: Relief]
[View down shows Oak woodland in valley floor and steep rocky hillside going up beside with little plant growth on it (soils are thinner here and support less plants)]
Badger 
We’ll go down again – but before that, do you see that big hill over there? Tell me what you can see.
Centipede
It is a big hill … I’m not sure?
Mole
There aren’t many trees on the hillslope – not like the forest down in the valley.

Badger
Yes – the soils are very thin on the steep slopes and can’t support many plants like trees. On really steep slopes soils get washed into the valley by rain. Let’s go down now.

[‘Forward/next’ button ‘lands’ us back into the oak forest glade once more. The view shows the soil surface. Worms pop their heads up. Falling leaves are dragged down into the soil. Soil is being ruffled around by small soil creatures.]
[Sub Theme: Life]
Badger 
Look at these forest soils. There are thousands of animals and organisms here helping to form soils. All digging the soil up, eating leaves and leaving their droppings!
Centipede
Droppings! That sounds rude Badger!

Badger
I know what you mean - but it isn’t really! All our droppings help to make rich soil and are good for the trees – but only after they rot down, and that takes time.

[A big leaf that falls onto the centre screen.]
I know - let’s use the time machine and see what happens to that big leaf.
[Time machine ‘transform’ button takes us forward in time over 2 years. During this sequence, there is a blur or little activity around the leaf, which quickly breaks down into leaf skeleton and ultimately new soil particles.]
[Sub Theme: Time]
Mole
Wow – look at that! From leaf to soil takes two years.

Badger
That’s right. Now go forward again, 500 years into the future to see how fast soil forms.

[‘Time machine transform’ button takes us forward in time over 500 years. At the end there is a futuristic scene (wiggles in space suit floats by waving etc.) The key point is the soil is now one centimetre deeper – it takes that long to form. ‘Measurement’ button flashes – press to reveal arm with tape measure that measures off the soil depth as 1cm]
Centipede
Wow – only one centimetre of soil forms in 500 years!
Badger
That’s why we need to look after our soil. Let’s go back now.

[‘Time machine transform’ button takes us back to start. Here is the leaf again.]
Badger
The last thing to show you is how humans can affect the soil. Let’s go to the farm.
[‘Forward’ button takes us to farm. View of farmer’s field. This is now an activity.]
[Sub Theme: Humans/Farm]
Badger
Here we are at a farm where soils have to be cared for in order to grow strong and healthy crops.

Mole
I know that farmers plant their crops.

Centipede
..and they harvest crops!

Badger
That’s right. But there are many other process involved.
Badger
Can you work out the order in which the farmer looks after their land and all the things they do?

<<Activity: Place soil management activities in the right sequence – perhaps drag and drop items from a palette onto the field (as per school garden) >>

[Design notes: Sequential game. Order must be right – ‘No try again’ etc.]
 “Add Fertilizer” Badger says: Fertilizers add goodness to the soil
[Design notes for animated rollover/sound effects: Fertilizer sacks marked ‘NPK’ or ‘Fertilizer’]

“Add Lime” Badger says: Lime improves the soil 
[Design notes for animated rollover/sound effects: Lime is a white powder]

“Add Manure” Badger says: Droppings and Ploppings (chuckle)
[Design notes for animated rollover/sound effects: Tractor ‘Spreader’ implement (Google it!)]

“Ploughing” Badger says: Ploughing breaks up the soil and mixes it all up
[Design notes for animated rollover/sound effects: Tractor / plough]

“Add Crop Seeds” Badger says: The seeds for the crop are planted
 [Design notes for animated rollover/sound effects: Tractor ‘seed drill’ implement (Google it!)]
“Irrigate” Badger says: Water the soil if it’s too dry
 [Design notes for animated rollover/sound effects: Irrigation reel spraying field]
“Pest control” Badger says: Pesticides to keep weeds out of the field
 [Design notes for animated rollover/sound effects: Tractor spray]
“Harvest” Badger says: The crops are harvested when ready
 [Design notes for animated rollover/sound effects: Combine harvester]
Badger
Well done, we found out about how lots of things can help to form as well as to change soil. Remember the most important of these are the rocks beneath the soil, the climate, the landscape, vegetation such as forest, organisms, time, and of course humans.  Let’s go back now.
Topic IV
The Beginning of Soil
Sub-Theme Menu Options include:

2,000 million years ago: Precambrian
400 million years ago: Devonian
300 million years ago: Carboniferous
260 million years ago: Permian
150 million years ago: Jurassic

2 million years ago: Early Pleistocene
1.5 million years ago: Pleistocene
[Sub Theme: Setting Out]

[Scene: Centipede and Ant are in the garage. They climb in to vehicle (shaped like a black and white striped dodgem with high curved pole to rear). Levers are pulled, pistons pump, cogs turn, whirring etc. and date blurs backwards.]

[Sub Theme: 2,000 million years ago: Precambrian]

[Brief view of dodgem vehicle sitting all alone on a wide open, barren greenish clay plain with distant volcanoes - sounds. Cut to porthole view with some soil depth showing]
Badger
This is 2,000 million years ago, when the very first soils were forming.

Centipede
That IS a long time ago! Were there any centipedes then?

Badger
No, this was before any animals. Look there are no plants either. Nobody can live in these thin soils. Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 400 million years ago: Devonian]

[Lever pulled – lights flash, dateline whirs etc. Brief view of dodgem sitting in Devonian landscape – some low forest – sounds. Switch to porthole view]

Badger
Yes Ant, this is 400 million years ago - the ‘Devonian’ Age.

Ant
I can see plants and animals now, and clouds.

Badger
This is when creatures and plants first started to create deeper living soils as we know them. Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 300 million years ago: Carboniferous]

[Lever pulled – lights flash, dateline whirs etc. Dodgem sits in Carboniferous landscape – rich forest of mosses and giant horsetails, Giant millipedes, cockroaches, scorpians and dragonflies scuttle about. The dinosaur ‘Erythrosuchus’ rumbles past (5m long and teeth at business end - look it up!), and swamp in foreground – sounds. Switch to porthole view]

Centipede
Wow – look at all the animals.

Badger
Yes (chuckling) – think of all those dinosaur droppings helping to build up the soil! Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 260 million years ago: Permian]

[Lever pulled – lights flash, dateline whirs etc. Vehicle sits in a Permian landscape – vast arid desert with sand dunes (sand storm in distance). Switch to porthole view. Soil is sandy over rock]
Badger
Here we are in the Permian era, 260 million years before our time.

Ant
Wow – it’s like a desert. Is this the same spot?

Badger
Yes it is Ant. The world was always changing. Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 150 million years ago: Jurassic]

[Lever pulled  – lights flash, dateline whirs etc. Vehicle sits in a Jurassic landscape – dense sub-tropical forest/cycads, raining, mountains/volcanoes in distance. T.Rex approaching vehicle. Switch to porthole view. T.Rex peers into porthole, snorts to fog up window, roars and vanishes.]
Ant
Wow – more dinosaurs, and it’s raining now too. It’s really changed.

Badger
Yes Ant, this is the Jurassic era. Look at the lovely soils under all those trees.

Ant
So are the soils must be always changing?

Badger
They never stop changing. Let’s go to a time 2 million years before our time. An ICE AGE! Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 2 million years ago: Early Pleistocene]

[Lever pulled – lights flash, dateline whirs etc. Vehicle sits in an icy early Pleistocene landscape – glaciers, bare icy tundra ground. Switch to porthole view.]
Centipede
Brrrrrr – it’s cold. Where has all the soil gone – and the forests?

Badger
The ice has scraped away the soil like a bulldozer Centipede. You can see the rock underneath again.

<Holographic Popup of Glacier pushing/bulldozing soil along>

Centipede
So when the ice age finished, did soils start to form again?

Badger
That’s right. The soils had to start all over again.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: 2 million years ago: Pleistocene]

[Lever pulled – lights flash, dateline whirs etc. View slowly resolves itself to a Pleistocene landscape 1.5 million years ago – no ice, soils forming, scrubland and low bushes. Cut to porthole view]
Ant
The ice has gone now. But there aren’t any trees like before.

Badger
They’ll grow back in time and soil will form again Ant. Did you know it takes about 500 years for 1 centimetre of soil to form on bare rock?

Ant
Wow - that is a long time!
Badger
Now it’s time to come back home. Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Sub Theme: Going Home]

[Lever pulled – lights flash, dateline whirs etc. View slowly resolves itself to current landscape – back in Badger’s deciduous woodland. View of Centipede and Ant]
Centipede
That was great – a real time machine. Soils were always changing as the world changed, forming and reforming – and I saw my early relatives!

Topic V
Soil under the Microscope
Sub-Theme Menu Options include:

x10 magnification
x50 magnification
x200 magnification

x1,000 magnification
[Cut to Badger’s old wooden desk covered in parchments, magnifying glass, scientific paraphernalia and centred is a magnificent old brass microscope – but with clear signs of technology – digital zoom level etc.. Badger scrapes some soil from study wall and places under a slide. Voiceovers are concurrent with interactive view of microscope.]
[Sub Theme: x10 Magnification]
Wiggles
Badger, please can you show me what soil looks like with a microscope – you promised you would!

Badger
Very well – let’s look what we can see first at ten times magnification.

[Sidebar showing magnification lights up at x10. Cut to monocular view]

Wiggles
Oooh! What are all the dark pieces?

Badger
Those are pieces of old plant and animal remains, all breaking down in the soil.

Wiggles
Do you mean like old leaves?

Badger
Yes, ‘organic matter’ is the remains of plants and animals. Organic matter helps keep water in the soil and provides food for more plants and animals.

Wiggles
Is that why soil can feel damp and wet? It’s like a sponge?
Badger
Yes, that’s the water being held in the soil. Have a look and then zoom in.
Wiggles
I can see lots of grains – what are they?

Badger
The biggest pieces are fragments of rock and stone.

<<Popup: “What can you see at x10?” – user rolls over to see:>>

[General Design notes: [x10] magnifying monocular view. Mouse can pass over each component causing pop-up. Next to scope view is a zoom in and Zoom out button taking you respectively in and out. Explanations could be voice-overs]
“Stone fragments – These are particles of rock and stone”

[Design notes for animated rollover/sound effects: particles have brief glowing ‘halo’ to identify them]
“Soil particles – These are particles or crumbs of soil”

[Design notes for animated rollover/sound effects: crumbs of soil]
“Root hairs – These are tiny root hairs”
[Design notes for animated rollover/sound effects: root hairs grow and extend / soil pushing & growing noises]
“Organic matter – These are plant and animal remains rotting in the soil”
[Design notes for animated rollover/sound effects: cellulose and fibrous material]
 “Airgaps between soil particles – Gaps in soil can hold moisture”
[Design notes for animated rollover/sound effects: drop of water / squelch noise]
“Worm – Larger soil animals like worms are easily spotted”
[Design notes for animated rollover/sound effects: worm wriggles along / squelch noise]
[View changes to zoomed resolution. Magnification readout now shows ‘x50’]

[Sub Theme: x50 Magnification]

Badger
Now you are looking at smaller grains of sand.

Wiggles
Wow – do you mean like down on the beach?

Badger
Not completely – the beach has only got sand. Look more closely and you will see smaller particles too. This is called silt - you don’t get that on the beach. Have a look and then zoom in to see the silt.
<<Popup: “What can you see at x50?” – user rolls over to see:>>

[General Design notes: [x50] magnifying monocular view. Mouse can pass over each component causing pop-up. Next to scope view is a zoom in and Zoom out button taking you respectively in and out. Explanations could be voice-overs]
“Sand particles – Particles of sand”

[Design notes for animated rollover/sound effects: particles have brief glowing ‘halo’ to identify them]
[View changes to zoomed resolution. Magnification readout now shows ‘x200’]

[Sub Theme: x200 Magnification]

Wiggles
I can see the silt now – it’s really small. How big is silt compared to sand Badger?

Badger
A grain of sand is the size of a pinhead and a grain of silt is the size of the sharp end of the same pin.

Wiggles
Look, there’s a little soil animal – a friendly little one too!

Badger
Yes, you and I are not the only ones living in the soil Wiggles! There are also many, many other smaller animals. Soil is home to billions of other animals, too small to see without my microscope.

Wiggles
Wow! That’s a very big number! Is silt the smallest part of soil then?

Badger
No, there’s more to come. Have a look and then zoom in.
<<Popup: “What can you see at x200?” – user rolls over to see:>>

[General Design notes: [x200] magnifying monocular view. Mouse can pass over each component causing pop-up. Next to scope view is a zoom in and Zoom out button taking you respectively in and out. Explanations could be voice-overs]
 “Silt particles – Particles of silt”

[Design notes for animated rollover/sound effects: particles have brief glowing ‘halo’ to identify them]
“Soil mite – Tiny mites live in the soil, too small to see by eye”

[Design notes for animated rollover/sound effects: mite creature waves to viewer]
[View changes to zoomed resolution. Magnification readout now shows ‘x1,000’]

[Sub Theme: x1,000 Magnification]

Wiggles
Wow, there are little particles in-between the silt. They are really small!

Badger
These are particles of clay Wiggles. These are really tiny compared to the silt.

Wiggles
Clay! Is that the same clay as my pottery set?

Badger
Yes (chuckling)… soil contains clay like your pottery set Wiggles, silt and then sand like the beach – but all mixed up together.

<<Popup: “What can you see at x1,000?” – user rolls over to see:>>

[General Design notes: [x1,000] magnifying monocular view. Mouse can pass over each component causing pop-up. Next to scope view is a zoom in and Zoom out button taking you respectively in and out. Explanations could be voice-overs]
 “Clay particles – Particles of clay”

[Design notes for animated rollover/sound effects: particles (plate-like) have brief glowing ‘halo’ to identify them]
Badger
(Chuckling) You carry on now, try zooming in and out.
Wiggles
Thanks Badger.

[User may zoom in and out until they select return to class to quit]
Topic VI
Properties of Soil
NOTE: Incorporates Jon’s edits as per his email of 21/12/05

Sub-Theme Menu Options include:

Texture
Structure and Pore-spaces
Water
Soil Chemicals
[Scene: Snail and Ladybird are in the car vehicle. They are at the top of a sandy hill. The valley below has thick clay and very different driving conditions! Soil Type screen readout shows ‘Sand’]
[Sub Theme: Texture]
Badger  
We are going to look at the various properties of soil. Here we are at the top of the hill. It’s sandy up here, but clayey down in the valley below. Drive down the hill and see what happens. Keep watching the ‘soil type’ screen.

[View changes to landscape passing as we descend the hill. The vehicle has a left and right steer button to direct the vehicle. Trees and bushes go past either side. Passage is easy over sandy soil (soil type screen reads ‘Sand’) and vehicle sticks, slips and spins wheels (sounds) in valley clay soils (soil type screen reads ‘Clay’). Continue activity until ‘Next’ button pressed.]
During vehicle movement Snail “Whahooo!”; Ladybird nervously “Watch out”  (and “Go left” when right button pressed and vice versa etc. etc.)

Snail   
Badger, in wet conditions, it is much harder to steer the car on clay soils than sandy soils!

Badger  
Yes, they have different ‘textures’. The Soil Machine wheels can slip on the very small clay particles but when we are on the sand particles we can grip much better. Now Lets look at the soil underground. Transform the car to the drill.

Transform button pressed. Drill controls appear. Dig down Revolving drill icon pressed. Dig down into the soil. Soil surface is visible in top of the screen. Soil screen is split – to the left side soil is ‘Sand’, to the right side, soil is ‘Clay’.
[Sub Theme: Structure and Pore-spaces]
Badger
Soil is made up of lots of particles. It is the way these particles are held together that gives soil a ‘structure’. In between the particles are lots of gaps which can hold air or water. These are called ‘pores’.
[Consider adding sentence: ‘Think of pores like a room, and the soil around them like the walls, ceiling and floor. There are corridors between rooms and pores too’]

Move the magnifying glass around to look at the difference between sand and clay.
Button pressed. Vehicle extends arm (with metal glove holding magnifying glass attachment). Magnifier arm control used to show either the sand of the clay structure. Note the clay structure has tiny, tiny flat particles with very, very small pores. Also clay has large cracks or fissures running through it. Sand is a regular matrix of larger evenly sized interlocking grains (like marbles) with pore spaces clearly and evenly distributed between.
Ladybird
I can see the gaps are much bigger between the sand particles than they are in the clay. The sand particles are more round too. I think the clay particles are flatter.

Badger
That’s right. Clay particles are shaped like tiny dinner plates which can all slide over each other. That’s why the car was sliding around.

[Sub Theme: Water]
Crash – thunderstorm, followed by sounds of heavy rain. View above surface level shows blue water ponding up.

Badger
Aha – its raining! Now we can see how the water moves through each of the different soils. Watch carefully now and tell me what happens.

Water starts to flow down through soil Rainfall sounds cease and rain stops.

Clay Water hardly penetrates (pores are not interlinked and are very small anyway) – perhaps show blue water getting a little into the top centimetre. However, the clay is also deeply fissured / cracked. Water rushes into cracks and stays there – penetrating out slightly from sides of crack. The clay soil is a mixture of cracks and blocks of clay particles containing very fine pores. The water will move through the cracks very easily but very slowly into the fine clay pores. Note: When there is enough rain the cracks in the clay seal up and water finds it difficult to get into and pass through the soil

[Note: It would be useful if we could get over the comparison between clay soils when they are dry (lots of big cracks and blocks), compared with when they are wet and sealed up with water staying on the surface because the pores are too small to let the water through quickly and the soil becomes waterlogged.]
Sand Water rushes through - winding amongst all the interlinked pores. Most water passes straight through all soil and then is gone A little water stays in the sandy soil where it surrounds some of the particles.
At end, sandy soil is dry again. Clay soil fissures contain some soil water and there is moisture left in soil too.

Snail
I saw the water run through the sandy soil really quickly!
Ladybird
Yes and the water hardly went into the clay soil, apart from all the cracks in it – they soon closed up.

Badger
That’s right. The water that does flow through is on its way to the rivers and to underground water stores. While water is in the soil, it can be used for drinking by plants and animals.

Let’s look closely at some of that water left in the clay soil. It contains several natural chemicals. These chemicals dissolve in the water and affect how acid the soils are. They are an important property of soil.
Magnifying glass shows a greatly magnified collection of soil particles. Each one has a thin water film surrounding it.

Ladybird
I see the water in the soil. Do different soils have different chemicals in them then?

Badger
Yes they do. Think of a boggy heathland on a moor. Here the soils are very acid. Only plants like heather, moss and reeds can grow happily.

Picture shows heathland view, showing heather, moss and reed clumps.

Badger
On the other hand, think of woodland full of Beech trees growing in chalky soil. Here the soil is not at all acid, and plants like bluebells can grow happily.

Picture shows Beech woodland view, showing beech trees and bluebells.

Badger
We’ve seen some of the properties of soil. Now it’s time to go back.

Topic VII
Why and How Soils Differ

Sub-Theme Menu Options include:

Tropical Rain Forest

Desert

Tundra

Woodland

[Scene: Mole and Centipede are in the rocket vehicle – blast off into space. Vehicle ascends above wood, flying higher until they are looking down on planet. Cut to porthole view]

[Sub Theme: Tropical Rain Forest]

Badger
We’re going to see how soils around the world can be very different from each other. Let’s find out why that is. First of all let’s go to the tropical rain forest and look at tropical soils.

Mole
Wow – we’re off to the jungle.

[Lever pressed, vehicle zooms down to jungle scene. Tall jungle trees have long ‘liana’ hanging down. Have wiggles swing by calling out as ‘Tarzan of the worms’ etc. Need impression of intense heat, sounds, and lots of water. There is an abundance of life. In the foreground a soil pit is dug down, spade leaning in pit, revealing deep soils of a pale reddish colour apart from the top which has a thin dark layer.
Badger
Look at these tropical soils. There is so much water here that soils just get washed and washed. Look also at the thin organic topsoil which has to try and store the nutrients for those huge trees above. All the amazing life in the jungle depends on a delicate balance with this soil.

Centipede
Is that Tarzan swinging on those ropes?

Badger
(Chuckles - knowingly) Hmmm - it could be! Actually those aren’t ropes; they are actually the roots of climbing plants that grow all the way down to the soil from high up above ground – often more than 100 metres! Jungle soils are often very deep but they are also very fragile – let’s go on now, to the desert.

[Activity: Watering can (rain) applied washes brown ‘goodness’ out of thin soil leaving white bleached soil]

[Sub Theme: Desert]

[Scene: Lever pressed. Rocket flies off to the Sahara. We see a view of distant sand dunes stretching away to left. Possible dry bones that wink on rollover etc. On right of screen is the edge of a lush oasis (palm trees with dates, luscious citrus bushes and water body. Camels in oasis drinking – rollover effect is humps fill up. Sidewinder snake, scorpions etc. on dune - rollover effect]

Badger
Here we are in the Sahara desert; there is very little rain or plant life here. It gets as hot as an oven and strong winds often blow the sand around. You can see there is no dark layer at the top of the soil because very little can grow here, so there is no rich supply of nutrients for the plants
Mole
I don’t see many plants on the sand dunes, but I see an oasis - and there is lots growing there.

Badger
In the desert, where there is water there are some plants and better soils can form. On the dunes, it’s too dry and the soil blows around too much for many plants to take root. Let’s go on to the Tundra.

[Activity: Create and direct a sand storm. Move mouse to bring it around screen - over the dunes to lift up sand etc., crouching camel covers over eyes with feet etc…]
[Sub Theme: Tundra]

[Scene: Lever pressed. Rocket flies off to the Russian steppes. We see a view of long rolling grasslands with dark skies. It is very, very cold and patches of snow are on the ground. There is possibly a frozen mammoth? Certainly clouds of midges (buzzing on rollover). A soil pit is dug, spade leaning in it. The soils are coloured darkish/brown (peaty). Sparkles indicate soils are frozen solid at a depth.]
Badger
These are the Arctic wastes. It’s very cold here and daylight is short. There is little chance for many plants to grow here apart from grass, heath and stunted trees.

Centipede
Brrr! It looks like even the soils are frozen here!

Badger
They are indeed. The soils here are often frozen solid all year long. Only the top layers thaw out during the short summer growing season. When it thaws it’s very wet here and still cold. This is a difficult climate and difficult soils for anything to grow. Brrr, it is cold here!
[Activity: spade icon – allows you to dig down to ice but then sounds ‘clang’ as you hit solid ice and can dig no further etc… Mosquito sounds - buzz]
Badger
Let’s go back to our Oak woodland now.

[Sub Theme: Oak Woodland]

[Scene: Lever pressed. Rocket flies off to a typical British deciduous Oak woodland. We see a view of oak trees. Low shrubs (holly) and wood rushes etc. Squirrels frolic in branches, a deer looks up etc. A soil pit is dug, spade leaning in it. The soils are well layered, drained and deep. Dark at surface layer and decreasing browns with depth.]
Mole
Ooh – it’s lovely here in the woodland. I really feel at home.

Badger
So do I Mole, this is the Oak woodland. Did you know woods like this used to cover the whole of Britain a few hundred years ago before they were cut down to make farmland and for timber to build sailing ships.

Mole
I love the soils here – I could dig and dig and dig! It’s a perfect condition for really rich deep brown soils here.

[Activity: Help mole dig soil up (mouse up down, left and right) – leaves a tunnel everywhere in soil he goes. When soil tunnel intersects another tunnel something should happen. User can also create/push up mole hills somehow.]

Badger
Well done, we’ve seen how soils around the world can all be very different from each other. Now it’s time to go back.

Topic VIII
Soil as a Living Being

[Scene: This is different to all the other topics. Following the ‘soil school’ theme – this is going to be play time. Badger is sitting at his desk shuffling papers. The school bell rings and he looks up]

Badger
I hope you have been enjoying soil school. Now it’s break time. I want you go outside to play in the soil. Remember - just be yourselves!

[All creatures leap up – papers scattered high, ‘wahooo’ etc…All creatures rush out. Scene changes to the view of the soil outside. This view is scrolling (left/right – large arrow buttons with bounce) similar to KS2 view. The scene is a 3D view of the soil. We can see a cutaway of the soil going down the screen. On surface, soil stretches back to a generic grassy, bush, woodland  tree backdrop.

Soil is brown, rich and crumbly. Good structure. At depth we see air pores and worm channels. Roots of surface plants are visible at depth.

User controls include a magnifying glass viewer as per ‘garden’ mock up as shown previously]

All animals are spread out along scene within the soil and all going about their business. There can be more than one of each animal – with differing activities. Each has a relevant mouse rollover as follows:

	Beast
	Location
	Rollover
	Note

	Mole
	Digging away underground – head-on view doing breast stroke
	Molehill pushed up
	Churns soil up – mixing it up

	Worm
	Wriggling through soil (contraction/expansion)
	Defecates soil behind into channel (sounds)
	Worm castes evident on surface. Leaves pores/gaps in soil

	Ladybird
	Above ground – eating aphids
	Spreads wings takes off circles and lands
	

	Ant
	Dragging leaf along
	Defacates (sounds)
	

	Fungi threads
	Surrounding plant roots
	Slurping sound and cartoon ‘bulge’ of water passes from soil up roots
	Roots can ‘grow towards soil water’ on rollover. Make sure fungus is greatly evident.

	Beetle
	In leaf litter
	Rolls dung ball along
	May pull dung underground.

	Centipede
	In leaf litter
	Rustles leaves, scurrying
	

	Mite (Collemba)
	Just below surface
	Pulls a leaf down from surface into soil
	

	Mouse
	Scurrying around, eating a nut
	Defecates onto soil (noise)
	

	Nematode worms
	Wiggle through soil
	Squeeze through soil gaps / pores
	Tiny worms

	Plant
	Growing down and out
	Roots grow out towards soil water
	

	Bacteria
	Teeming in soil
	Breaks down leaf to organic fragments
	Could draw as a single celled animal, with a cartoon Cyclops eye and waving cilia (hairs) around outside – munch munch munch. Use magnifying glass to see.


Exiting: Tree root evident above and under it is a tunnel where Badger (Head) is visible, waiting. Rollover on Badger and he says “Click in the tunnel to return to soil school after break time”.

Need to impress the huge amount of defecation going on! Poo, Poo, Poo and sound effects. Also the teeming activity of life in a healthy soil. Interaction between animals.

Topic IX
Soil Plants and Food
Sub-Theme Menu Options include:

Under woodland
Under the field
Under the vegetable patch
[Scene: Wiggles and Mole are in the garage. They climb in to vehicle (shaped like a fairground black and white striped dodgem with high curved pole to rear). Lever pressed. Whooshh – off they go.]

Badger
You must travel down the tunnels to learn about plants, soils and food production.
 Wiggles
Wheeeee

[Sub Theme: Under woodland]
[Cut to tunnel scene – root hairs are hanging down into tunnel, bigger roots pass down through. Cut to porthole view]
Badger
Here we are Wiggles, under the wood up above. Look at all the plant roots.

Wiggles
Wow, there’s so many roots here – big and small.

Badger
Did you know plants may have more roots underground than stems and leaves above? If you joined all these tree roots up, they’d stretch out for many kilometres!

Wiggles
Are all the roots here from the same plant Badger?

Badger
No Wiggles – just as all plants wants space and light above ground, so their roots want water and goodness in the soil. Can you find me the roots of three different plants?
<<Popup: “Can you find me the roots of three different plants?” – user rolls over to see:>>

[General Design notes: roots hang into tunnel]
 “Oak tree” These are Oak tree roots
[Design notes for animated rollover/sound effects: roots are strong and deep]
“Beech tree” These are Beech tree roots
[Design notes for animated rollover/sound effects: roots are shallow and matted]
“Bluebell” These are Bluebell roots
[Design notes for animated rollover/sound effects: roots are white and stem like]
Badger
Let’s go on.

[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pulled. Vehicle zooms along tunnel. Wiggles
‘Wahooooo’ (Mole peers ahead nervously. Cut to porthole view]
[Sub Theme: Under the field]
Badger
Now here we are under the farmer’s Barley field. These are the roots of a field of Barley.

[Tunnel roof shows matted fibrous uniform roots coming down]
Wiggles
There are lots of little roots here – it looks almost like hair Badger.

Badger
These roots grow down looking for water and goodness in the soil. Roots and water find it is easier to pass through some soils than others.

Wiggles
Does the water come from rain Badger?

Badger
Yes Wiggles, and in Springtime from melting snow.

Wiggles
I’ve seen the farmer spraying water on the crops too.

Badger
Yes, that’s called irrigation. Farmers do that when the soil is too dry and doesn’t have enough water. Let’s go on.
[Next theme icon flashes ready for user to click. On selection next theme commences]
[Lever pulled. Vehicle zooms along tunnel. Cut to porthole view]
[Sub Theme: Under the vegetable patch]
Badger
Now we are under the town. There is a vegetable patch above us. Look at the plant roots coming down.

Mole
Do carrots have roots Badger?

Badger
The carrot itself is the root Mole, it’s called a ‘tap root’. Just like parsnips and beetroots. Can you help me match the vegetable to the root?
<<Popup: “Can you help me match the vegetable to the root?” – user interacts with quiz:>>

[General Design notes: View of various vegetable roots sticking down into the tunnel (beans, carrot, parsnips, beetroot, and potato) – very fine root hairs visible on them. Mouse can pass over each root causing pop-up. Explanations could be voice-overs]
“Beans – This is a bean root”

[Design notes for animated rollover/sound effects: vegetable expands and jiggles left/right on mouseover]
 “Carrot – This is a carrot root”

[Design notes for animated rollover/sound effects: vegetable expands and jiggles left/right on mouseover]
“Parsnip – This is a parsnip root”

[Design notes for animated rollover/sound effects: vegetable expands and jiggles left/right on mouseover]
“Beetroot – This is a beetroot root”

[Design notes for animated rollover/sound effects: vegetable expands and jiggles left/right on mouseover]
“Potato – This is a potato root”

[Design notes for animated rollover/sound effects: vegetable expands and jiggles left/right on mouseover]
[Next theme icon flashes ready for user to click. On selection next theme commences]
Badger
Well done, all plants have roots. 

Mole
Badger – how do plants take water and goodness in?

Badger
Take your magnifying glass Mole and look carefully. See if you can see how roots grow.
<<Popup: “See if you can see how roots grow” – user rolls over to see:>>

[General Design notes: View of fine root hairs for bean plant through a magnifying glass – showing finer and finer hairs branching off. Root hairs and surrounding grains of soil all have thin blue film of water around them. Mouse can pass over each root causing pop-up. Explanations could be voice-overs. See http://www.ffp.csiro.au/research/mycorrhiza/root.html#system]
 “Main (Seminal) Root – This is the main root going down”

[Design notes for animated rollover/sound effects: root wiggles left/right on mouseover]
“Branching (Lateral) Root – This is one of the sideways branching roots”

[Design notes for animated rollover/sound effects: root wiggles left/right on mouseover]
“Fine Branching (second and third order lateral) Root – This is one of the finer sideways branching roots”

[Design notes for animated rollover/sound effects: root wiggles left/right on mouseover]
“Mycorrhizal Association – This is a special fungus that helps plant roots to work”

[Design notes for animated rollover/sound effects: root wiggles left/right on mouseover]
[Next theme icon flashes ready for user to click. On selection next theme commences]
[View of branching roots, emphasising a blue film of water surrounding root, Mycorrhizal fungus evident at root tip]

Badger
See the thin layer of water around the root Mole. Most water is taken in at the tips of the root hairs. Look carefully, there is a special fungus around the root hair which helps take goodness into the root.

Wiggles
What do you mean by goodness Badger?

Badger
I mean plant food Wiggles. As well as water, plants need ‘nutrients’ the same as humans.
Wiggles
What happens if there aren’t enough soil nutrients Badger?

Badger
The plants won’t be healthy then. That’s why farmers often add fertilisers – it’s really plant food.

Wiggles
Soil is very helpful isn’t it Badger. 

Badger
Soil is VITAL to the growth of plants which in turn feed the world. Well done, let’s head back to the classroom now.
[Next theme icon flashes ready for user to click. On selection topic ends]
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