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Mountain Mash 

Ever wonder how mountains are made? Usually, 
it takes millions of years, so it’s not much fun to 
watch! But in this Smart Art, you’ll see how it’s 
done in just a few minutes!

Most big mountain ranges, including the Himalayas in Asia, the Andes in South America, 
and the Alps in Europe, are made up of fold mountains. Fold mountains are mountains 
that were formed when the giant plates that make up the Earth smashed together and 
crumpled up. This happens in super-slow motion over millions of years, but you can 
speed it up by following these steps!  
 
What You’ll Need:  
Three colors of modeling clay  
Wax paper  
A plastic knife  
 
What to Do:  
Roll the clay out in rectangular flat sheets on the wax paper, one sheet for each color. 
Each sheet should be about 10 centimeters wide, 24 centimeters long, and one 
centimeter thick.  
 
Stack the sheets of clay on top of one another, like you’re making lasagna. These layers 
of clay represent different layers of the Earth’s crust. The bottom layer is the oldest rock; 
the top layer is the newest rock.  
 
Cut the clay in half with the plastic knife. These two stacks of clay represent two 
continental plates.  
 
Set the two halves down on another sheet of wax paper, so their edges face one another. 
 
 
SLOWLY push the "continents" together until they collide.  



 
When they crumple together, draw a picture of what you see. Then separate them a little 
bit and push them together again.  
 
What happened this time? Draw another picture of what you see. Mash them together a 
few more times until you’ve got some serious mountains going!  
 

What happened to the edges of the clay when you pushed them together? Did it look like 
a mountain right away, or did you have to do it over and over again?  
 
What happened to the layers of rock on the edges that smashed into each other? If you 
found a very old piece of rock on the top of a real mountain, why do you think that would 
be?  
 
If you’ve got your Case Journals, answer the questions in it now!  



Volcano Baseball 

Volcanoes are one of nature’s most powerful 
forces. In this activity, the pressure’s on as you 
try to set off a grand-slam eruption!

What You’ll Need:  
A set of Volcano Baseball playing cards  
Four chairs for bases  
Station cards for the bases  
 
 
How to Play:  
In this game, you and your friends are all powerful volcanoes. The object is to be the first 
to erupt. You do that by rounding four bases, just like in baseball.  
 
Here’s the path you’ll take:  
HOME PLATE: This is where pressure builds up in the hot, liquid rock called magma, 
found deep inside the Earth.  
 
FIRST BASE: Once the pressure’s high enough, carbon dioxide dissolves into the 
magma.  
 
SECOND BASE: The magma rises to the surface. As it rises, the pressure drops.  
 
THIRD BASE: Because the pressure drops, the carbon dioxide escapes from the magma 
as a gas and forms bubbles.  
 
Once enough of these gas bubbles form, the volcano blows its top and you’re headed for 
home!  
 
To play, everyone starts off at home plate. Leave the cards in the center of the bases, 
where the pitcher’s mound would be.  



 
Choose an order for people to take turns. You’ll take turns in this order throughout the 
game, no matter what base you’re on.  
 
On each turn, a player picks one card from the center deck. Usually it will have between 
zero and 5 points on it. Those points represent pressure building, gas dissolving, magma 
rising, or bubbles forming, depending on what base you’re on. Save the card and don’t 
show it to anyone else.  
 
Once you get a total of 10 points in your hand, you’re ready for the next phase of the 
eruption! Show your cards, discard them face up in the center, and move up to the next 
base!  
 
Nobody can pick from the discard pile. If the center deck runs out, shuffle the discard pile 
and turn it face down.  
 
Sometimes you’ll get a card that says "SWITCH!" When you draw this card, you can use it 
right away, or say nothing and save it for a future turn. When you use it, you can make 
anyone ON THE SAME BASE AS YOU switch cards with you – even if you don’t have the 
same number of cards!  
 
Two tricky things about the Switch card:  
 
1. You can’t know what another player actually has in their hand before you switch, and 
you can’t switch back, so guess wisely!  
 
2. Once you move up to the next base, you have to throw away your Switch card with the 
rest of your cards.  
 
The first one to make it back to home plate (and ERUPT) is the winner!  

The eruption of a volcano is a chain reaction: heat underground creates pressure, which 
dissolves the carbon dioxide gas in the magma, which means the gas escapes when the 
magma rises to the surface, which creates bubbles, which causes the eruption. Why do 
you think the game made you collect 10 points before moving to the next level?  
 
If you’ve got your Case Journals, answer the questions in it now!  























When I Was Your Age... 

Mountains, rivers, and canyons may seem like 
they’ve always been the same. But they change 
with age just like you do. It just takes a lot longer. 
In this Write Away, you’ll take a look back at life 
from an "earthy" point of view.

You’ll need:  
A six-sided die (optional)  
 
What to Do:  
Pick a natural structure from this list, or roll the die to pick one at random:  
 
1) The Grand Canyon, Arizona  
2) Mount Everest, Nepal  
3) The Big Island of Hawaii  
4) A "hoodoo" in Bryce Canyon, Utah  
5) A "cirque" in Glacier National Park, Montana  
6) Crater Lake, Oregon  
 
Imagine you’re telling your life story to a younger natural formation. What would you say? 
Write about what it was like growing up.  
 
Use this form below to help you tell your story.  
 
To learn about these formations, click on More Info.  

These formations haven’t stopped changing. In the future, they’ll all look different. Think 
about what’s been happening to the formation you wrote about. How do you think it will 
look a million years from now?  
 



If you’ve got your Case Journal, go ahead and answer the questions in it now!  

The Grand Canyon, Arizona  
 
Before the Grand Canyon was a canyon, layers of rock were deposited in the area, like 
thick blankets. For hundreds of millions of years, those layers were building up instead of 
wearing down.  
 
The canyon itself was mostly carved out by the Colorado River, which carries away bits 
of rock as it flows. That started about five or six million years ago, and it’s still going on 
today.  
 
Besides the river, heavy rainfalls, melting snow, and small streams have shaped the 
inside of the canyon. Today, you can see each of the different layers of ancient rock that 
make up the canyon, because each layer has a somewhat different color. The colors 
come from the different combinations of minerals that make each layer unique.  
 
For more information see the National Park Service’s page on the geology of the Grand 
Canyon:  
 
http://www.aqd.nps.gov/grd/parks/grca/#geology  
 
 
Mount Everest, Nepal  
 
At over 29,000 feet, Mount Everest boasts the highest peak on Earth. It’s part of the 
Himalayas, a stunning mountain chain in Nepal, near India.  
 
The Himalayas are the result of a collision between two giant continental plates: India 
and Asia. Continental plates are big hunks of land that float on top of the Earth’s hot, 
liquid mantle (a layer of the earth made of molten rock and minerals).  
 
Today, India and Asia are connected, right where the Himalayas were. But hundreds of 
millions of years ago, they were totally separate. Yet they were slowly drifting toward each 
other.  
 
At a top speed of 6 inches per year, those continents were no speed demons – but 
because they’re so big, even a very slow collision can cause some major mayhem.  
 
When they collided, the heavy parts of the Indian plate sank underneath the Asian plate 
and into the ocean. The lighter parts crumpled up into the Himalayan mountains. This 
happened in super-slow motion, over millions of years.  
 
For more information, see NOVA Online’s “Birth of the Himalaya”  
 
http://www.pbs.org/wgbh/nova/everest/earth/birth.html  
 



 
The Big Island of Hawaii  
 
The Hawaiian Islands are all actually underwater volcanoes. They began when hot 
liquid magma (melted rock) under the Earth’s surface erupted from beneath the ocean 
floor, like a zit popping. After the magma erupted, it cooled and hardened, forming layers 
of rock. Eventually, these layers of rock piled up until they poked out above the surface of 
the water.  
 
The oldest Hawaiian islands, like Kauai, are no longer volcanically active, and covered 
with lush green plants. The Big Island of Hawaii is the youngest island. Its central 
volcano, Mount Kilauea, is still erupting. Many parts of the Big Island are covered with 
black volcanic rock, because lava recently flowed there. Other areas, which have been 
left alone for a while, are thick with green plants.  
 
For more information, see “How Our Hawaiian Islands were Formed”  
 
http://tqjunior.thinkquest.org/5410/island_formation_web_page/  
html_folder/formation_intro.html  
 
 
A “hoodoo” in Bryce Canyon, Utah  
 
Hoodoos are weirdly shaped rock formations that occur in many places, especially in the 
American Southwest. Bryce Canyon National Park in Utah is famous for its hoodoos. 
Hoodoos are striking because they can be long, tall, and skinny, like fingers; rounded and 
smooth, like mushrooms; or hollowed-out, like archways.  
 
Hoodoos are the result of millions of years of erosion, mostly from water. Rain is one big 
shaping force. When rains come to a dry place like Bryce Canyon, only a thin layer of soil 
absorbs the water. The rest builds up and runs off in a flood, carrying bits of rock away 
with it.  
 
Snow and ice are also powerful shaping forces. When snow melts in the winter sun, the 
water can rush into cracks in the rocks. At night, when the snow re-freezes, it expands 
and pushes the rocks apart. This is called frost wedging. Melting snow and ice also 
carries away bits of rock in the spring thaw.  
 
Hoodoos often get their strange shapes because the original rocks are made out of 
different kinds of minerals. The softer minerals dissolve and wash away, leaving the 
harder minerals behind.  
 
For more information see the National Park Service’s guide to Bryce Canyon:  
 
http://www.nps.gov/brca/geowind.htm  
 
 
A “cirque” in Glacier National Park, Montana  
 
Cirques are large bowl-like valleys carved into the ground. They’re footprints left behind 
by glaciers – huge, slow-moving slabs of ice. Glaciers creep across the land at rates of 



several inches per year, picking up hunks of rock, twigs, earth, and other stuff as they go. 
A cirque is formed when the glacier rotates in a spiral, like water going down a drain. The 
rotating motion carves out a round well that’s deep in the center.  
 
Cirques are usually found in high places. After it’s formed, a cirque can fill with water and 
become a lake called a tarn.  
 
For more information, see this page from About.com:  
 
http://geology.about.com/library/bl/images/blcirque.htm  
 
Or check out Glacier Links for Kids:  
 
http://www.athropolis.com/links/glacier.htm  
 
 
Crater Lake, Oregon  
 
Crater Lake is the deepest lake in the United States and seventh deepest in the world. 
(It’s nearly 2,000 feet deep!) Yet it was formed relatively recently, in Earth time.  
 
The lake sits on top of the Cascade Mountains, which were once a hot spot for active 
volcanoes. On the spot where the lake now stands, a volcano called Mount Mazama 
began forming about 420,000 years ago. It grew into a big, sprawling volcano with several 
vents.  
 
About 7,700 years ago, Mount Mazama blew its top in a huge, powerful eruption. The 
eruption spewed out so much lava and hot ash that it emptied itself out. The hollow shell 
of the mountain couldn’t support its own weight, and the whole mountain collapsed in just 
a few days! Native Americans probably saw this happen. This may explain why for 
centuries, Native American shamans (healers and spiritual guides) did not permit their 
followers to even look at the lake.  
 
Over the years, the crater that was left behind filled with rain and melted snow, creating 
the lake we see today.  
 
 
For more information see the National Park Service’s page on Crater Lake:  
 
http://www.aqd.nps.gov/grd/parks/crla/  



Shape It Up 

Mountains, rivers, and canyons don’t just spring 
up out of thin air. It takes millions of years to 
shape them. In this Mind Game, you’ll get to see 
how that works without waiting so long!  
 
Ready? Go to the activity now! 

What to Do:  
 
When the game begins, you’ll see two pictures.  
 
The picture on the left is your GOAL. In other words, that’s what you’re trying to make.  
 
The picture on the right is what you’re starting out with.  
 
Across the bottom of the screen are buttons, representing different forces of nature: wind, 
flowing water, volcanoes, and glaciers. Click on the button that you think is needed to 
reach your goal.  
 
If you pick the wrong button, we’ll tell you, and you’ll get another chance.  
 
If you choose correctly, you’ll get a new set of buttons to choose from. These represent 
different amounts of time: 100 years, 10,000 years, or 20 million years. Click on the 
amount of time that you think will get you closest to your goal – without going past it!  
 
Once you choose your time, see what you end up with. Does it match your goal? If not, 
try again! If it does, move on to the next challenge!  
 
Finished? On to the debriefing!  

How did you choose which forces to use? Were you surprised by how much time it took to 



reach your goal? What would happen if you had even more time?  
 
If you’ve got your Case Journals, go answer the questions in it now!  



Reunite Pangaea 

Have you ever heard the expression "The world 
keeps getting smaller?" Well, about 200 million 
years ago, the planet wasn’t any smaller, but it 
sure would have been easier to get from one 
place to another. In this Fab Lab, you’ll 
reconstruct what that world looked like!  

200 million years ago, all the continents of the world were part of one giant super-
continent called Pangaea. What did it look like? Why don’t you try and figure it out?  
 
What You’ll Need:  
 
Scissors  
A stopwatch (optional)  
Map of the World  
 
 
What to Do:  
1. Your printable map should have two pages: The first page has a map of the world as 
we know it today. The second page has all the continents separate from another, like 
puzzle pieces.  
2. Using your scissors, cut out the continents and major islands from the SECOND page:  
 
North America  
Greenland  
South America  
Africa  
Madagascar (it’s a large island off the southeast coast of Africa)  
Eurasia  
India (It’s attached to Asia now, but cut it out as a separate piece)  
Australia  
Antarctica  
 
3. Now lay your continents out on a separate sheet of paper, so that they match the map 



of the world today.  
4. Try and figure out how these continents and islands would fit together millions of years 
ago, when they were one big continent!  
 
If you get stuck, click here for hints.  
 
If you’re playing with a group:  
 
You can turn this activity into a race. Whoever makes a picture of the real Pangaea first is 
the winner. Choose an adult or a friend to be the Leader. He or she can print out a picture 
of the real Pangaea here.  
 
When you think you’ve got it right, tell your Leader. He or she will check your picture 
against the real Pangaea. If it’s close enough, you’ll be told your finishing time. Add 30 
seconds to your time for every hint you took.  
 
The person who finishes with the best final time is the winner!  

Take a look at the Map of Pangaea as scientists believed it once looked.  
 
Scientists believe that over hundreds of millions of years, the continents broke apart and 
moved into the positions they’re in today. That theory is called continental drift. And it’s 
still going on! Come back to Earth in a hundred million years and the world map may look 
very different!  
 
If you’ve got your Case Journals, answer the questions in it now!  

1.Look at the edges of the continents. Think of them as pieces of a puzzle. They don’t fit 
together exactly, but they’re pretty close!  
 
2.Use Africa as the center of your picture.  
 
3.Continents are big and heavy. They don’t do a whole lot of fancy twists and turns. So 
putting them back together might be easier than you think!  
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Go With the Flow 

Water really gets around. Sometimes it’s up in 
the clouds, sometimes it falls down as rain, 
sometimes it flows in rivers, and sometimes it 
ends up in your drinking glass. But it never 
appears out of thin air, and it never really 
disappears. It just changes from one form to the 
next. In this Smart Art, you’ll show how that 
happens! 

You’ll need:  
Go With The Flow Start Images  
 
What to Do:  
In this Smart Art, you’ll help complete an illustrated story about the changes that water 
goes through.  
 
Start by clicking on "Go With The Flow Start Images," above, and printing them. Four 
pages will print.  
 
Each kid doing the activity should choose ONE of these pages to start with. (Make more 
copies if you need to. It's okay if some kids start with identical pictures.)  
 
Now look at your page. It should look kind of like a newspaper comic strip -- except that 
most of the panels are blank! However, you’ll notice that the first panel has been drawn 
in. It’s a picture of water in some form.  
 
What would happen to the water after this? Where would it end up next? Draw that in the 
very next panel.  
 
When you’re done, trade pictures with another kid, or pass your picture to the kid on your 
left.  
 
Now look at your new picture. This time, there should be TWO panels drawn in. What 
happens after this? Draw where the water goes next in the next panel, and then pass 
your picture to someone else.  
 



Keep passing the pictures around, drawing in one panel at a time. When you’re finished, 
you should have several completed picture-stories.  
 
To do this right, you’ll want to know about the water cycle. Look in the More Information 
section if you have any questions.

There’s no limit to the number of different stories your team may have come up with. Try 
and find two stories that started from the same drawing. Did they follow the same pattern? 
Were both equally believable?  
 
If you’ve got your Case Journal, go ahead and answer the questions in it now!  

There are all kinds of ways that water moves around and changes its form. Here are 
some of them:  
 
Evaporation: When lakes, rivers, and oceans get heated up, the water rises off the 
surface as vapor and into the air.  
 
Condensation: If water vapor gets high enough in the Earth’s atmosphere, it can clump 
together and form clouds.  
 
Precipitation: Also known as rain, snow, sleet, or hail! That’s when water falls from the 
clouds in liquid or solid form.  
 
Collection: There are all kinds of places where water can be stored for a long time: in 
lakes, rivers, oceans, and other bodies of water; in the snow on mountaintops, in the ice 
of icebergs and glaciers, or in the ground, where it’s known as groundwater. Eventually, 
the water can escape these places by evaporating, melting, or trickling out to another 
place.  
 
Animals and Plants drink water (or absorb it through their roots). Later on it comes out, 
either through sweat, urine, or transpiration (something plants do that’s like sweating 
through their leaves).  
 
Water can also flow from one place to the next. For example, most rivers flow into 
oceans. Water can melt off the top of a mountain and flow into a lake. Groundwater can 
trickle out of the ground and into a body of water.  
 
And don’t forget irrigation: man-made systems of sewers, water pipes, and plumbing. 
That’s how water gets into your house, school, or a public fountain. Usually the water 
comes from a lake, river, or man-made body of water called a reservoir.  
 
If you want to learn more about the water cycle, check out these Web sites:  
 



KidZone’s Water Cycle Page  
 
http://www.kidzone.ws/water/  
 
The EPA’s Water Cycle Page  
 
http://www.epa.gov/region07/kids/wtrcycle.htm  
 
"Follow a Drip through the Water Cycle" (from the U.S. Geological Survey)  
 
http://ga.water.usgs.gov/edu/followdrip.html  
 
"Water: A Never Ending Story"  
 
http://www-k12.atmos.washington.edu/k12/pilot/water_cycle/





















Solar Spin 

When it’s morning in Milwaukee, Wisconsin, it’s 
midnight in Melbourne, Australia! How can that 
be? In this Move Crew, you’ll demonstrate how it 
happens!

What You’ll Need:  
A flashlight  
 
How to play:  
Phase 1  
Pick one kid to be the Sun. That kid uses a flashlight that will shine directly on the "Earth." 
 
Now pick two kids to play two halves of the Earth. One kid will be the Western 
Hemisphere: that’s the half of the Earth that contains North and South America. The other 
will be the Eastern Hemisphere: Europe, Asia, Africa, and Australia.  
 
The two Hemispheres should stand back to back, and link hands. Then they can start 
slowly walking around the Sun in a circle. That’s just like the Earth’s orbit.  
 
Meanwhile, the Sun shines its light on the Earth. Keep still and shine your light directly on 
the kids playing the Earth. (In real life, the Sun shines in all directions, of course.)  
 
Once you’ve got the hang of this, move on to phase 2!  
 
Phase 2  
Besides orbiting the sun, the Earth also rotates. To do this, the two kids playing the Earth 
should spin around in little circles, like a top. Keep on orbiting the Sun at the same time, 
and try not to get dizzy!  
 
Now, pick two kids to live in the Western Hemisphere, and two kids to live in the Eastern 
Hemisphere. Have them sit on opposite sides of the Earth’s orbit.  
 



Whenever their "hemisphere" faces the Sun, it’s daytime, so the kids should act awake: 
stand up, stretch, yawn, jump up and down, and so on.  
 
Whenever their "hemisphere" faces away from the Sun, it’s night-time, so the kids should 
lie down and pretend to sleep. (But keep one eye open so you know when it’s daytime 
again!)  
 
See how smoothly you can do this. If it’s a piece of cake, try Phase 3!  
 
Phase 3  
If you want a tougher challenge, have all four kids pick a different spot on the Earth. (For 
example, they might pick the Western Hemisphere’s left kneecap, or the place where the 
two Hemispheres join hands). Each kid should get up and go to sleep as day breaks and 
night falls in their spot.  

What happens when two towns are on the opposite sides of the Earth? Can it ever be 
morning in both spots at the same time? Why or why not?  
 
Do you have relatives in another Time Zone? Have you ever called them and found out it 
was another time of day where they live? Why do you think that happens?  
 
If you’ve got your Case Journal, go ahead and answer the questions in it now!  



My Life as a Drip 

Think about the water you drank from the school 
fountain today. Where do you think it came from? 
How far do you think it traveled in a day? A 
week? A year? How long do you think it’s been 
around? In this Write Away, you’ll tell the life 
story of a single drop of water.

You’ll need:  
A six-sided die  
 
What to Do:  
In this activity, you’ll imagine that you’re a drop of water, and write a short story about 
your life. We’ll give you the beginning and the ending; your job is to tell what happened in 
between.  
 
To choose your beginning, roll the die and take the sentence that matches the number 
you rolled:  
 
1) "Once I was floating around inside a cloud…"  
2) "Once I was just a drop of water in the middle of the ocean…"  
3) "Once I was a little flake of snow on the top of a mountain…"  
4) "Once I was trapped in the ground underneath a river…"  
5) "Once I was part of a huge, thundering waterfall…"  
6) "Once I was lying in a puddle in the middle of a parking lot…"  
 
Now choose your ending. Roll the die again and pick the sentence that matches the 
number you rolled.  
 
1) "…and that’s how I ended up in this lake."  
2) "…and then some fifth-grade kid drank me up."  
3) "…and now I’m just part of an iceberg."  
4) "…and then a dandelion sucked me up with its roots."  
5) "…and now I’m stuck here in this sewer."  
6) "…and I’ve been floating around in this swimming pool ever since."  



 
Make sure it takes at least three steps to get from your beginning to your ending. In other 
words, at least three different things should happen to your drop of water in between the 
beginning and the ending we’ve given you.  
 
Need more info? No problem! Just see below.

Now think again about that water you drank today. How long do you think it’s been 
around? The answer is, pretty much as long as the Earth has! It just keeps moving from 
place to place, and from solid, to liquid, to gas.  
 
If you’ve got your Case Journal, go ahead and answer the questions in it now!  
 
 

There are all kinds of ways that water moves around and changes its form. Here are 
some of them:  
 
Evaporation: When lakes, rivers, and oceans get heated up, the water rises off the 
surface as vapor and into the air.  
 
Condensation: If water vapor gets high enough in the Earth’s atmosphere, it can clump 
together and form clouds.  
 
Precipitation: Also known as rain, snow, sleet, or hail! That’s when water falls from the 
clouds in liquid or solid form.  
 
Collection: There are all kinds of places where water can be stored for a long time: in 
lakes, rivers, oceans, and other bodies of water; in the snow on mountaintops, in the ice 
of icebergs and glaciers, or in the ground, where it’s known as groundwater. Eventually, 
the water can escape these places by evaporating, melting, or trickling out to another 
place.  
 
Animals and Plants drink water (or absorb it through their roots). Later on it comes out, 
either through sweat, urine, or transpiration (something plants do that’s like sweating 
through their leaves).  
 
Water can also flow from one place to the next. For example, most rivers flow into 
oceans. Water can melt off the top of a mountain and flow into a lake. Groundwater can 
trickle out of the ground and into a body of water.  
 
And don’t forget irrigation: man-made systems of sewers, water pipes, and plumbing. 
That’s how water gets into your house, school, or a public fountain. Usually the water 
comes from a lake, river, or man-made body of water called a reservoir.  
 
If you want to learn more about the water cycle, check out these Web sites:  



 
KidZone’s Water Cycle Page  
 
http://www.kidzone.ws/water/  
 
The EPA’s Water Cycle Page  
 
http://www.epa.gov/region07/kids/wtrcycle.htm  
 
"Follow a Drip through the Water Cycle" (from the U.S. Geological Survey)  
 
http://ga.water.usgs.gov/edu/followdrip.html  
 
"Water: A Never Ending Story"  
 
http://www-k12.atmos.washington.edu/k12/pilot/water_cycle/





Gravity Launch 

You'll never fall off the Earth because gravity's 
always there to pull you back. Here's a Mind 
Game where you use that force to accomplish 
your mission to space.  
 
Ready? Go to the activity now!  

What to Do:  
 
This game has 3 challenges:  
 
Round 1: Reach a base on the other side of the Earth.  
 
Round 2: Reach a base on the far side of the Moon.  
 
Round 3: Connect with TWO bases, one in front and one on the far side of the Moon.  
 
You have 3 controls to pilot your ship:  
 
Thrust: How much force your rocket ship will use to fly.  
Angle: Set up the path you'll take off on your mission.  
Launch: Blast off.  
 
Experiment with different settings and see if you can complete each of your goals in as 
few tries as possible.

Did you find you spent more effort working against gravity? Or did you launch your ship 
and let gravity take over for you? Use your Case Journals to record all your results now!  
 





Dunk and Flip 

What’s inside an empty cup? What’s weighing 
down on the grass in an open field? What's 
strong enough to hold up a truck or knock down a 
tree? The answer to all of these is air! Think the 
air’s just a whole lot of nothing? Try this Fab Lab 
and see for yourself!

What You’ll Need:  
Paper towels  
A clear plastic cup  
A watertight container deep enough to contain the entire cup  
A few sheets of newspaper  
A ruler, yardstick, or wooden stick at least 12 inches long  
 
Part One: Dunk!  
1. Fill the container about halfway with water.  
2. Crumple up a paper towel and stick it in the bottom of the cup. Pack it in tight, so it 
doesn’t fall out easily.  
3. What do you think will happen to the paper towel if you put the cup in the water upside 
down? Write down your answer before you move on.  
4. Turn the cup upside down and slowly sink it into the water. Keep going until the entire 
cup is underwater.  
5. Slowly bring the cup back out of the water.  
6. When the cup is completely out of the water, flip it back over and take out the paper 
towel.  
7. Write down your observations. Is the paper towel wet or dry? Why do you think that is?  
 
Part Two: Flip!  
1. Place the ruler or wooden stick on a table. About half of the stick should hang over the 
edge of the table, like a diving board.  
2. Tap the end of the stick that’s hanging over the edge of the table very gently. Then tap 
it with a little more force. Keep doing this until the stick flips off the table.  
3. Try this a couple of times. See if you can feel exactly how much force it takes to make 
the stick flip over.  



4. When you’re ready, put the stick back on the table again. This time, lay a piece of 
newspaper flat over the part of the stick that’s on the table. (Half of it should still stick out.) 
The newspaper should be perfectly flat, with no air under it.  
5. What do you think will happen when you hit the stick now? Write down your prediction.  
6. Tap the stick with the same amount of force as before. What happened? Tap it harder 
if you need to. See how hard you have to hit it to make it flip over.  
7. Crumple up the newspaper into a ball. Put it back on top of the stick and hit it again. 
What happened this time? 

What kept your paper towel from getting all wet? The answer is air! When you sunk the 
cup into the water, there was air trapped between the water and the paper towel. The air 
takes up space, so the water couldn’t go all the way into the cup and get the paper towel 
wet.  
 
How about the stick? You guessed it – air again! When the stick was under the flat 
newspaper, it was pinned down by all the air weighing down on the surface of the paper. 
In fact, the air can put thousands of pounds of pressure on just a normal-sized piece of 
paper.  
 
If you’ve got your Case Journal, go ahead and answer the questions in it now!  
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Contraption! 

Rube Goldberg (1883-1970) was a famous 
cartoonist who used to draw all kinds of crazy 
"inventions." The inventions were really systems 
with lots of wacky parts. For example, he once 
designed a pencil sharpening-machine that 
involved a woodpecker, an electric iron, a kite, 
and a flannel shirt. In this Smart Art, you’ll come 
up with your own weird system!

What You’ll Need:  
A six-sided die (optional)  
Case Journal Page (optional)  
 
What to Do:  
You’re going to design an invention. The first question is: what will your invention do? 
Pick from the list below or roll the die to choose one at random:  
 
1. Brush your teeth  
2. Polish your shoes  
3. Rake leaves  
4. Pick up your dirty clothes  
5. Erase the blackboard  
6. Mop the floor  
 
Now, your job is to draw an invention that does this thing automatically. The invention has 
to use at least four of the following parts:  
 
A hockey stick  
A blender  
A hamster on an exercise wheel  
A live chicken  
An electric fan  
A tuba  
A water fountain  
A pogo stick  
A skateboard  



A balloon  
A magnet  
A spatula  
A see-saw  
A slide  
 
You can add your own ideas too, as long as you use at least four of these!  
 
When you draw your invention, make sure that all the parts work together. In other words, 
every part should affect one of the other parts of the system. There shouldn’t be anything 
that’s just for decoration.  

Think about systems that you see in real life, like your body, a car, a school, and so on. 
How was the system that you drew different from systems like these?  
If you’ve got your Case Journals , go ahead and answer the questions in it now!  



Sum of Your Parts 

Sometimes, a system can work even if one part 
is broken. For example, if some gears on a 
bicycle are broken, the bike might still work--just 
not as well. And sometimes, adding an extra part 
might actually make it run worse!  
 
Here's a challenge that let's you build a human 
"system" and then take away pieces to see how 
things have changed.  

What You’ll Need:  
A pencil with an eraser on the end  
A six-sided die  
A roll of tape  
A marker  
A stopwatch or a nearby clock  
Diagram of the Playing Field  
 
How To Set Up:  
Create a playing field on the floor or a table top. Use the roll of tape to create this pattern. 
It should be about 4 feet long and 3 feet wide.  
 
Use the marker to create the part of the field that has "x x x x x" written on it.  
 
Give everyone a job to do. Each kid is a single part of the system. (See the list below.) If 
you have less than six kids on your team, give out the parts starting with #1, and leave 
out the parts at the end.  
 
Place the die in the lower left triangle with the "1" face up.  
 
Give the pencil to the person who is going to be part #1 ("the Driver").  
 
What to Do:  
The team is a "system" that moves a die from the start space (in the lower left) to the end 
space (in the lower right.) The challenge is to see how many times you can do this in two 
minutes.  



 
Each time the die goes off the playing field, you have to start over again.  
 
Each team member is a separate part of the system:  
 
Part #1) "The Driver" Use the pencil to push the die around the field. You can touch the 
die only with the pencil’s eraser. If the die rolls over, touches the tape or leaves the 
playing field, you have to start over again – unless another player can help you (see 
below).  
 
Part #2) "The Flipper" If the die rolls over so any number other than "1" is showing, you 
may reach in and flip it so the "1" is face up again. The Driver can continue from that spot 
WITHOUT starting over.  
 
Part #3) "The Jumper" If the die is right next to the "x x x x x" wall, you can reach in and 
pick up the die. Then put back down on the other side of the wall, as if it "jumped" over 
the wall.  
 
Part #4) "The Bumper" If the die gets too close to the tape, you can tap it with your finger 
and push it back on the playing field.  
 
Part #5) "The Time Stopper" Anytime the Driver has to start over, you can stop the clock 
so it doesn't waste any time. It's your job to start/stop your watch, or just keep track of the 
time.  
 
Part #6) "The Replacer" If you're in the system, the Driver never gets to touch the die. If, 
for any reason, the die has to go back to the start, it's your job to pick it up and put it 
there.  
 
Play a two-minute round with all team members performing their parts. Then, pick a part 
(other than #1) to remove from the system and try again. Did your score get better or 
worse?  
 
Keep removing different combinations of parts and see how this changes your score.  

When you took parts away, did it always get harder? Was there a piece that made the job 
easier when you took him/her out of the system?  
 
 
If you’ve got your Case Journals, free up your thumbs and answer the questions in it now! 
 







Systems Within Systems 

Think about a system – you, for example. Your 
whole body is a system. But can you think of 
smaller systems inside your body? Now think 
outwards – are you a part of any system that you 
can name? In this Write Away, you’ll look at 
systems inside systems, inside other systems!  
 
Ready? Go to the activity now! 

What You’ll Need:  
A six-sided die (optional)  
 
What to Do:  
Pick a system from the list below or roll the die to choose one at random:  
 
The Solar System  
The Interstate Highway System  
A car factory  
A major sports league, like the NBA or the NFL  
A musical group (orchestra, rock band, etc)  
The United States of America  
 
First, write down the name of your system. Next to that, try and explain what it is or what it 
does (in about one sentence).  
 
Then, write down three different parts of that system, and how those parts help the 
system work.  
 
Then, think about the three parts. Are any of these parts also kind of system? (Are they 
made up of other parts that work together? If the answer is yes, then it’s a system too!)  
 
Choose the part that seems most like its own system, and circle it. Now, write down three 
important parts of THAT system.  
 
Now look at those three parts. Are any of those parts also systems themselves? Choose 
one, circle it, and write down three important parts of THAT system.  



 
Finished? On to the debriefing!

Do you think you could have gone even further? Where do you think the systems finally 
stop getting smaller?  
 
Now think about the system you started with. Is that just a part of another system? What 
system would that be?  
 
If you’ve got your Case Journal, answer the questions in it now!  



Break It Down 

If a button breaks on a machine, such as a radio 
or a computer, you can probably still make it 
work, just not so well. But if an important 
electronic chip inside breaks, you’re in trouble! In 
this activity, you’ll see if how much you can knock 
out of a system without stopping it completely!  
 
Ready? Go to the activity now!  

What to Do:  
 
On the screen, you’ll see a system of blocks with tubes and levers inside. Marbles drop 
into the top of the system and come out on the right side. As long as they keep hitting the 
lever at the bottom, the flag will keep waving and the system will keep running.  
 
Your job is to remove as many blocks as you can, without stopping the marbles from 
hitting the flag pole lever.  
 
To remove a block, just click on it!  
 
If the flag on the right starts going down, it means your system isn’t working as well as it 
was before.  
 
You'll score one point for every block you were able to remove before the flag hit the 
bottom of the pole.  
 
Finished? On to the debriefing!  
 

How did you decide which blocks to remove? Did some of them turn out to be more 
important than others? Were there any blocks that the system was actually better off 
without?  
 



If you’ve got your Case Journals, go answer the questions in it now!  



Thumbs Away! 

One of the greatest systems around is your body. 
Inside and out, it’s packed with parts that work 
together to do amazing things. Take away one of 
these parts, and your body probably wouldn’t 
work nearly as well. In this Fab Lab, you’ll find 
that out first-hand!

What You’ll Need:  
Heavy tape, yarn, or two pieces of fabric, like bandanas or long handkerchiefs.  
A shirt or coat with buttons or a zipper (that you can unbutton or unzip without totally 
undressing!)  
Loose-leaf paper  
Paper clips  
A tennis ball or another soft ball  
 
What to Do:  
With your palm facing up, curl your thumb into the palm of your hand.  
 
Wrap the tape, yarn, or fabric around your hand so your thumb can’t move. If you’re using 
yarn or fabric, tie it up tight. Make sure all of your other fingers are free to move normally.  
 
Do the same with your other hand. You may need someone to help you!  
 
Your job now is to try and do the following things without using your thumbs:  
 
1. Write your full name (clearly enough so someone else can read it!)  
2. Button up a shirt or a coat, or zip up a coat that’s completely unzipped  
3. Pass out five pieces of loose-leaf paper to five different people  
4. Clip several pieces of paper together with a paper clip  
5. Play catch with a tennis ball and another thumbless kid. Each of you must catch the 
ball three times in a row.  
 
Your challenge is to do all of these things in under five minutes. Go!  
 



When you’re finished, try to do some other ordinary things without your thumbs. What 
happens?  

Your thumbs are an important part of the system that makes up your hand. (Other parts 
include your fingers, your palm, and your wrist). What happened when part of the system 
was missing? Was it harder to do things than you expected?  
 
If you’ve got your Case Journals, free up your thumbs and answer the questions in it now! 
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What's New? 

Think of the first three machines you used today. 
How many of those were around 200 years ago? 
In this Smart Art, you’ll take a look back in time to 
show just how much things have changed!

What You’ll Need:  
A picture of a modern day house.  
 
What to Do:  
Look at the picture of the modern day house.  
 
What’s going on here that couldn’t have been done 200 years ago? What tools and 
machines are they using that weren’t around back then?  
 
Imagine that all these people in the house have to get the exact same stuff done, but it’s 
the year 1800. How would they do it?  
 
Draw a picture in your Case Journal of what the same house would look like 200 years 
ago. Make sure that everything that’s being done in this picture is still getting done 
somehow!  

How many things did you have to change? How much longer do you think it would take 
these people to do their chores?  
 
Was there anything in both houses that stayed the same?  
 
If you’ve got your Case Journals, go ahead and answer the questions in it now!  









Divide and Conquer 

The Industrial Revolution really got going with the 
invention of the assembly line. Before then, most 
things were made one at a time--and each one 
was put together by a single person. With this 
activity, you'll see what happens when people 
divide up tasks and work together.

What You’ll Need:  
 
The big bag of "automobile parts" (If this is the first time playing this activity, you'll need to 
spend a minute or two preparing all the pieces)  
 
You can use this picture to help you put the car together.  
 
A stopwatch or a nearby clock to record your times  
 
 
How to Play:  
 
The goal in each round is to make completed cars out of ALL the parts.  
 
ROUND ONE  
 
1.Sort the auto parts into piles. Each pile should have only one kind of part in it.  
 
2.Look over the assembly instructions.  
 
3.In this round, each player will put together as many cars as possible, all by themselves, 
from start to finish. Everyone works at the same time.  
 
4.Record the time it takes for the whole group to make all the cars.  
 
ROUND TWO  
 



1.Take the cars apart and sort the parts into piles again.  
 
2.This time, assign everyone a specific job. For example, one person’s job might be just 
to put the wheels on.  
 
3.Everyone takes ONLY the piles of parts that they need to do their job.  
 
4.Line up in the best order you can think of to get the job done quickly. The person who 
has to put the first pieces together should be on one end. The person who has to put the 
last pieces together should be on the other end.  
 
5.To make the cars, each person does their job and passes what they’ve done down to 
the next player.  
 
6.Record the time it takes to make all the cars in an assembly line.  

Which method was faster? Why do you think there was a difference?  
 
Did the assembly line get better with practice? If you had to make 100 cars, which method 
would be better?  
 
If you’ve got your Case Journals, answer the questions in it now!  











Power of One 

Every day, you and your family use a lot of 
different kinds of fuel: gasoline for cars and 
buses; natural gas for heating and cooking; 
electricity, which is made from other energy 
sources like coal or nuclear power; and so on. 
But suppose your whole world had just one 
energy source? In this Write Away, you’ll imagine 
what that would be like.

What You’ll Need:  
A six-sided die (optional)  
 
What to Do:  
Imagine that you live in a city with only one source of power. Choose from the list below, 
or roll the die to pick one at random.  
 
1. Geysers  
2. Waterfalls  
3. Flocks of sheep  
4. A volcano that keeps erupting slowly  
5. A colony of big birds  
6. Tightly coiled metal springs  
 
Write about what life in this strange town would be like. Fill in the blanks in your Case 
Journal.

Look at your story again. Does everything you wrote about use ONLY your energy 
source, or does it require other kinds of energy? Is it possible to do everything with just 
one kind of energy? Why or why not?  
 
If you’ve got your Case Journals, go ahead and answer the questions in it now!  
 





The March of Progress 

Every year, you get better and better at almost 
everything you do. The same thing happens with 
technology, but sometimes it takes a lot longer 
for the changes to happen. In this Fab Lab, you'll 
follow the growth of some of the most important 
kinds of technology in the world!

What you need:  
A set of "The March of Progress" cards  
 
About the game:  
The object of the game is to collect all the cards from one suit, IN ORDER. By doing that, 
you'll be re-creating the development of an important technology in history.  
 
There are five suits in the game, which represent different lines of technology: Land 
Travel, Communication, Flight, Timekeeping, and Farming.  
 
Within each suit, there are five different cards, numbered 1 through 5. The cards 
numbered "1" show the earliest forms of that technology. The cards numbered "5" show 
the latest technology. The other cards are steps in between.  
 
Just like in real life, you can't skip from step 1 to step 4! So for example, you can't skip 
from a hot-air balloon right to the space shuttle. You've got to go through the passenger 
planes and jet planes first.  
 
Here's how to play:  
Everyone sits in a circle.  
 
Shuffle the cards and deal four cards to each player.  
 
The player to the left of the dealer goes first.  
 
On each turn, a player starts by drawing one card from the deck.  
 



Now the player has two choices. EITHER:  
1. DISCARD any card that you don't want, face up, into a discard pile in the center of the 
circle, OR:  
2. PLAY one of your cards. You do this by laying the card down, face up, in front of you. 
See "RULES FOR PLAYING CARDS" below.  
 
Players may draw from the discard pile if they choose, but only the top card.  
 
If the center deck runs out, shuffle the discard pile and turn it over face-down.  
 
The first person to play a complete set of cards from one suit is the winner!  
 
RULES FOR PLAYING CARDS:  
You have to play your cards in order, by suit. So:  
 
The first card you play can be from ANY suit, but it MUST be a #1 card.  
The next card you play must be a #2 card from the SAME suit.  
The next card you play must be a #3 card from the same suit, and so on.  
 
So for example, you can't play a #1 and a #3, and then play a #2 later. And you can't play 
a #1 from Farming and then a #2 from Flight.  
 
You can save cards in your hand, but you always have to discard or play exactly one card 
on every turn.  
 
* Exception: You can play any #1 card at any time, but if you already have other cards 
laid down YOU MUST DISCARD THEM ALL ON THAT TURN. This is called "Switching 
Off."  

What did you find out that you didn't know before? Were there stages of your technology 
you'd never heard of? How much time passed between some of the important stages on 
your cards?  
 
If you’ve got your Case Journal, go ahead and answer the questions in it now!  
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