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YOUR CHALLENGE

Build the Earth twice. First below the ground: a play dough Earth you cut open. Then

above it: two cloth plates crashing together to raise a mountain range.

» TWO UPLOADS — THAT IS ALL

STEP 4 — one photo of your Earth, cut
open, all four flags standing.

STEP 8 — one video, 2 to 3 minutes, both
models in the shot.

Everything else stays in this packet.

A THE ONE BIG TRAP

Wrap, do not stack. Every layer goes all the
way around the one before it, like a coat,
instead of sitting on top like a hat. Stack them
and your cut in Step 4 will show no rings at all.

HOW THE EIGHT STEPS FIT TOGETHER

¢ THE ONE BIG IDEA

The mantle inside the Earth moves, and it
never stops. The crust on top is cracked into
plates that ride on it. That is why the ground
can crash together and build mountains.

HOW TO USE THIS PACKET
Every page in here goes with one step in your
project instructions. Keep both open side by
side.
Do one step a day. Each step uses what
you built the day before.

Werite in pencil. You are guessing on
purpose in Step 1.

Steps 1-4  Below the crust — guess, build the four layers, cut it open.

Steps 5-7  Above the crust — meet your plate, design a model, test it twice.

Step 8 Explain both models on video.



STEP1 - GUESS WHAT IS INSIDE

A GUESS BEFORE YOU READ

Do not look anything up, and do not turn this page yet. Draw what you think is inside the
Earth. Draw every layer you think is there, and write a label on each one. Being wrong
here costs you nothing. Guessing nothing costs you the whole point.

This is the Earth, cut in half. Draw your layers inside it, and label each one.

MY GUESS, IN WORDS
How many layers did you draw?

Which one do you think is the hottest?
Which one do you think is the thickest?



STEP1 - NOW READ THIS

THE FOUR LAYERS, FROM THE MIDDLE OUT

1. INNER CORE — solid metal, and the hottest place on Earth. Almost as hot as the
surface of the Sun.

2. OUTER CORE — liquid metal, moving all the time.
3. MANTLE — thick rock that moves very slowly. This layer is most of the Earth.
CRUST — the hard, thin layer you live on. It is by far the thinnest of the four.

NOW GO BACK AND COMPARE
One thing my guess got righf:

One thing I did not expect:

¢ MY DOUGH PLAN — FILL THIS IN BEFORE YOU BUILD
Which layer do you think will need the MOST dough?

Which layer will need the LEAST?

¢ THINK DEEPER
Why would a scientist write down a guess they expect to be wrong?



STEP 2 - BUILD THE CORE AND THE MANTLE

BUILD LOG
© Inner core rolled into a ball.
= Outer core wrapped all the way around it, with no gaps.
©  Mantle wrapped around both cores, and it is the thickest layer so far.

- Rolled smooth. No inner colors peeking through.

A WRAP, DO NOT STACK

Each layer has to go all the way around the one before it, like a coat — not sit on top of
it like a hat. If you can still see the layer underneath, keep wrapping.

THE DOUGH REPORT
Which layer used the most dough?

Did that match your plan on page 3? YES NO
If it did not match, what surprised you?

¢ THINK DEEPER
The mantle is the thickest layer by far. Why does that matter for what happens up on
the surface, where you live?



STEP 3 - ADD THE CRUST, AS THIN AS YOU CAN

BUILD LOG — TICK EACH ONE WHEN IT IS TRUE
- Fourth color flattened as thin as I could get it, then thinner.
= Wrapped around the whole ball, with no bare spots.

- Ball put somewhere safe. Not cut open yet.

¢ THE APPLE CHECK

The real crust is thinner than the skin on an apple. Yours is going to come out about ten
times too thick, and there is nothing you can do about it — dough will not go that thin.
You lose no points for that. You do have to know it.

Compared to the real Earth, my crust came out
TOO THICK TOO THIN JUST RIGHT

WRITE IT DOWN
Why could you not make the crust thin enough?

¢ THINK DEEPER
If your model gets the crust wrong on purpose, is it still a good model? Why?



STEP 4 - CUTIT OPEN

BEFORE THE FLOSS GOES IN
Go back to your drawing on page 2. Circle the one layer you are surest you got right.
Then write it here.

I am surest about:

FLAG CHECK — ONE TOOTHPICK FLAG PER LAYER
- INNER CORE
- OUTER CORE
- MANTLE
1 CRUST

AFTER THE CUT
One thing my guess got right:

One thing that surprised me:

The layer that is bigger than I thought:

» THIS IS YOURFIRST UPLOAD
Photograph the cut side with all four flags standing in it, and upload the photo. If a flag
has fallen over, stand it back up first — we have to be able to read all four.

¢ THINK DEEPER
Your guess and your model are both pictures of something nobody has ever seen. So how
do scientists know what is really down there?



STEP5 - LABEL WHAT IS HAPPENING ABOVE

SIX THINGS TO KNOW ABOUT YOUR PLATE
Your plate is the INDIAN PLATE. It is a piece of crust, riding on the mantle.
It is moving north, straight into the EURASTIAN PLATE.
It moves about 5 cm a year — roughly the length of your thumb.
It has been crashing into Eurasia for about 50 million years.
That crash built the Himalayas, including Mount Everest.

Those mountains are still getting taller, because the crash never stopped.

DO THESE FIVE, IN THIS ORDER
1. Read the six facts about your plate, up above.

2. On the picture on the next page, write INDIAN PLATE in the left box and
EURASIAN PLATE in the right box.

3. Write HIMALAYAS in the box pointing at the peaks. Mount Everest is in there.
4. Draw one arrow on each plate, in the direction it is moving.
5. Add labels for MANTLE and CRUST in their correct box.

Coloring is not required. The picture is outlined, so color it in if you want to — labels and arrows
first, color after.

TWO QUESTIONS ABOUT THE PICTURE ON PAGE 8
What is the hot layer underneath doing to the two plates?

Two plates pushing together make a
CONVERGENT DIVERGENT TRANSFORM

¢ THINK DEEPER
Nothing pushes the plates from the side. So what is moving them?



STEP 5

WHAT IT LOOKS LIKE ABOVE THE CRUST
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Turn this page sideways. Label the boxes, then draw one arrow on each plate to show which way it is moving
optional.

. Coloring is



STEP 6 - DESIGN YOUR MOUNTAIN MODEL

PICK YOUR PLATES — TICK THE TWO YOU WILL TRY
- Two bath towels
- Two hand cloths
- Two dish towels

Something else:

MY PLAN, DRAWN FROM THE SIDE

Sketch what sits on the table, and draw an arrow where each hand pushes.

¢ MY PREDICTION — FILL THIS IN BEFORE YOU PUSH
What will happen where the two plates meet?

How tall will my mountain get?

What will T measure it with?

= Everything is set up on the table, and I have not pushed anything yet.

¢ THINK DEEPER
Why do scientists write down what they expect before they run a test?



STEP7 - TEST YOUR MODEL

A SLOW AND EVEN

Push fast and the plates just slide over each other. Push both plates slowly, at the same
speed, and the material folds upward — which is what the real rock does. Measure with
your ruler both times.

TEST 1 TEST 2 — NEW MATERIAL
Material: Material:

How tall it got: How tall it got:

What happened where they mef: What was different this time:

WHAT THE TWO TESTS SHOW
Which material built the taller mountain, and why do you think it won?

One way my model matches the picture on page 8:

One way it does not match:

¢ THINK DEEPER
Real mountains take millions of years to rise. Your model takes four seconds. What does
that change about what your model can prove?



STEP 8 - EXPLAIN BOTH MODELS ON VIDEO

ALL THREE IN THE SHOT — TICK EACH ONE
~ My cut-open Earth, with the layers showing
© My labeled picture from page 8
© My mountain model, pushed up

SAY ALL SIX OF THESE ON CAMERA

1. Set all three where the camera can see them: the cut-open Earth, the picture, and
the mountain model.

Name the four layers, from the middle out, pointing at each one.
3. Say what the mantle is doing, and what it carries on top of it.

4. Name your two plates, show which way each one is moving, and say what type of
plate it is.

Show your mountain model, and say what a mountain is made of.

6. Say one thing your models get wrong on purpose.

» THIS IS THE ONLY UPLOAD
Two to three minutes. Hold the camera still, talk like you are teaching somebody who has
never heard of a plate, and watch it back once before you send it.

¢ THINK DEEPER
If you had to teach this to a younger child using only one of your two models, which one
would you pick, and what would they miss?



