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Workbook

Click on a wheel to the
left to get started!

Icon Designs

Contact & Credits

Intro

Ollie

Kickflip

In this unit you will learn the 3 basic parts of
the skateboard and 3 basic skateboading
moves - the Ollie, Kickflip, and Grind.
While learning the moves, you’ll be introduced to the physics behind the moves - from
friction and force to Newton’s laws.
Come on and skate! - Just click the “Intro”
wheel to begin!

Grind
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How to Use This Media

Navigation

Activity Icons - Prompts for what to do

This button will take you to
the Introduction - Parts of
the Board lesson.

Think a moment about the concept or
question.
Watch a movie, observe and learn.

Clicking here will take you to
the Ollie lesson.

Discuss your learning or a question with a
partner.

This section covers the
Kickflip.

G

Discuss your learning or the question with
the class.

Here you’ll learn about the
physics of the Grind.

Write. Complete a workbook activity.

The title will take you to the
table of contents.
ELE

ENT

This will take you to the
cover page.

Complete an activity on the computer.
Do the hands-on activity.
Workbook:
Activity 1.1

Back
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Reminder: Complete activity
in workbook.
Self-check your work.
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Introduction to Skateboarding: What do you already know?

Activities
Think. Take a minute and think
about what you already know about
skateboarding.
Write down a few thoughts in your
workbook for Activity 1.1.

Workbook:
Activity 1.1

Discuss your answer with a partner.
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Slide 4

Forward
ELE

ENT

G
Introduction to Skateboarding: Goals

In this section, you will learn
about the three fundamental
parts of every skateboard.
You will be using the names for
these parts throughout this unit.
You will complete an activity at
the end of this section to test
your knowledge.
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Introduction to Skateboarding: Parts of the Board

The deck of the skateboard is the
traditional “board” part of the skateboard as it is made from wood.
Decks are typically made from 7 to 9
plies of wood laminated together. A
ply is one layer of wood.

Deck

A deck is the first point of contact
between the skater and the ground.
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Introduction to Skateboarding: Parts of the Board

The wheels of the skateboard are an
essential physical component.
Wheels contain the bearing seat, core,
and bearing. These parts function as
one unit and allow the board to roll.

Wheels

Wheels are the first point of contact
between the board and the ground.
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Introduction to Skateboarding: Parts of the Board

There are two trucks on a board.
The trucks hold the wheels and
attach to the deck.
Each truck is made up of an axle
and hanger. Think of the axle on a
car - it holds the wheels and is a
part of the suspension system.
Trucks are the suspension system
of a skateboard.
Truck
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Introduction to Skateboarding: Parts of the Board

For more information on wheels, decks, trucks,
and their inclusive parts, click on this link:
Skatewarehouse Skateology http://www.skatewarehouse.com/skateology.html
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Introduction to Skateboarding: Check-in

Activities
Review. Okay, so now you’ve learned
the three basic parts of the board.
Write. Go to your workbook and
complete Activity 1.2 to show off your
knowlege!

Workbook:
Activity 1.2

Self-check your work by returning to
the parts of the board in this lesson.

Back
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Trick #1: The Ollie - Welcome!

Back
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Trick #1: The Ollie - Survey

Activities
1) Have you ever heard of the “Ollie?
- If yes, write about the Ollie in your
workbook. You can draw to help
illustrate what you know.

Workbook:
Activity 2.1

- If no, write down what you imagine
the Ollie might be.
2) How do you think physics and the
Ollie might be connected? Answer
this question in your workbook.
Back
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Trick #1: The Ollie - Goals

In this section, you will learn what the
Ollie looks like and how it is performed.
Then we will break down the Ollie, stepby-step with movies and show how
physics makes the Ollie happen.
You will then complete a few computer
and workbook activities to show off
your knowledge about the Ollie.
Your teacher may even ask you to do the
Ollie on a skateboard!
Back
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Trick #1: The Ollie - What’s It Look Like?

So what does the Ollie look like?
You’re going to watch a few short videos
of a skater performing the Ollie.
The first one, at the right
, is a
video of the entire trick. Click the
play button
to watch it!
Hit the pause button
to pause the
movie. Hit rewind
to replay the
movie from the beginning.

Back
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AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”
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Trick #1: The Ollie - Step-by-Step

Here we’ll show you the Ollie in three
simple steps:
1. Snap the tail
2. Level out board with front foot
3. Land
The movie will play each step in slowmotion so that you can follow along.
On the next pages we’ll break down the
physics of each of these steps.
Use the controller
the movie clip.
Back
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AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”

to navigate
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Trick #1: The Ollie - Sequencing Check

Activities
Write. Now that you’ve seen the video of
how to do an Ollie a few times, check
your understanding of the steps by
completing Activity 2.2 in your
workbook.

Back
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Workbook:
Activity 2.2

Forward
ELE

ENT

G
Trick #1: The Ollie - Step-by-Step - Step 1

Okay, let’s look at Step 1.

nose

In Step 1, you “flip the tail.” Well, this calls
for some more vocabulary about the
board.
The board has two ends:
- the “frontside”, or nose, and
- the “backside”, or tail.
As the terms suggest, the nose points
forward and the tail points backwards
when you’re riding on the board.
tail
Back
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Trick #1: The Ollie - Step-by-Step - Step 1 Forces

In the video you watched, the skater was
already moving. The moves of the Ollie
can also be tried out from a standing
position.
As the skater stands on the board, the
skater’s weight is pushing down on the
board.
Gravity is pushing down on the board,
too.

Weight
Gravity

Ultimately, the ground is pushing up on
the board, and the board in return
pushes up against the skater.
This “pushing” is called a force specifically, it’s called compression.
Back
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Trick #1: The Ollie - Step-by-Step - Step 1 Center of Mass

Activities
Play the video of the first step again.
What do you notice about the skater’s body
as she goes into the first step?
Discuss your answer with a partner.
AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”

Back
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Trick #1: The Ollie - Step-by-Step - Step 1 Center of Mass

The skater crouches down. By doing this,
she is lowering her center of mass.
Think of your own body. Where is the
“middle” of your body?
If you guessed around your waist, hips,
and belly button - you’re about right.
Now, try this:
- try standing straight up and
jumping without lowering and
bending.

Lower
Center
of Mass

Did it work?
Now try jumping by bending your knees
first.
What happened?
Back
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Trick #1: The Ollie - Step-by-Step - Step 1 Friction and Tension

Activities
Play the video of the first step again.
Watch the skater’s back foot, then front
foot.
- What are her feet doing on the board?
Discuss your answer with a partner.
AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”

Back
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Trick #1: The Ollie - Step-by-Step - Step 1 Friction and Tension

As you watched, her back foot pushed
down on the tail of the board.
- This is compression on the tail.
Her front foot pulled up along the nose of
the board - creating friction that caused
tension.
- Friction is caused by rubbing - her foot
was rubbing along the board as she
dragged it to the nose.
Friction
- Tension is pulling. As she dragged her
foot along the board, the friction caused
tension so her foot actually pulled the
nose of the board up.
Back
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You have now learned that force
can be a push or a pull.

Tension
Compression
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Trick #1: The Ollie - Step-by-Step - Step 2

Activities
On to Step 2: Level out board with front
foot.
Okay, watch the video again of the
second step.
Pay close attention to the skater’s front
foot.
- What do you think is going on? Discuss
this with a partner.

Back
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AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”
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Trick #1: The Ollie - Step-by-Step - Step 2 More Force

Activity
As you watched the video in slowmotion, what force did you see
the skater apply to the board
with her front foot to level it
out (make it “straight” again)?
Discuss this with the class.

Back
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Trick #1: The Ollie - Step-by-Step - Step 2 More Force

Activity
The forces she used were
compression and gravity.
In your own words, and
using the diagram to the right,
explain how these two forces
acted on the skater and the
board to do this step in the trick.
Write your answer in the workbook
for Activity 2.3.

gravity

compression

Workbook:
Activity 2.3

Back
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Trick #1: The Ollie - Step-by-Step - Step 3

Activities
The final, and some say the most
important step - landing!
Watch the video again of the third step.
Pay close attention to the skater’s body
positioning through the step.
- How does the skater land the Ollie?
Discuss this with a partner.

Back
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AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”
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Trick #1: The Ollie - Step-by-Step - Step 3 - Force & Motion

Activity
Landing the Ollie takes force, a shift in center
of mass, and motion.
When we talk about motion, we talk about
direction as well. We’ll talk about motion in
the next section.
Answer these questions in your workbook for
Activity 2.4:
- What forces act on the skater and board in landing the Ollie?
- How does the skater’s center of mass change in
landing the Ollie?
- What roles do motion and direction have in
landing the Ollie?
Workbook:

Back
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Activity 2.4
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Trick #1: The Ollie - Step-by-Step - Step 3 - Force

The forces acting on the Ollie
are a combination of friction,
compression, and gravity.
Compression occurs as the
skater shifts her weight
towards her front leg on the
deck.
As she shifts her weight, she is
also pushing down as she
straightens her legs.

center of mass
Compression

This causes the the skater’s
center of mass to shift towards
the front of the board.
Back
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Trick #1: The Ollie - Step-by-Step - Step 3 - Force

Gravity pushes the skater and
the board to the ground.

Gravity

The skater’s center of mass finds
the midpoint (middle) of the
deck.
Friction between the wheels
and the ground takes over
upon landing, causing the
board, and rider, to slow down.

Back
Slide 29

center of mass

Friction
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Trick #1: The Ollie - Motion

Activities
Now that you’ve learned all the steps in
detail, let’s talk about motion through the
Ollie.
Think about these questions and answer
them in Activity 2.5 in your workbook:
- What causes the skateboard and skater
to move?

Workbook:
Activity 2.5

- Is direction important in completing the
Ollie?
- How do the skater and board stay
“together” during the Ollie?
Back
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Trick #1: The Ollie - What causes the skater and skateboard to move?

Activity
How do things move?
In our case, how does the skateboard
move?
Watch this video to see how the Ollie,
and all other skateboarding moves, are
started.
AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”

Back
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Trick #1: The Ollie - What causes the skater and skateboard to move?

Activity
What did you see in the movie?
People and most objects around us tend
not to move unless some form of energy,
or work, is used to make them move.
Make sense?
This energy, or work, is caused by forces
acting upon or caused by the object.
Think about this:
- What forces caused the skater and the
skateboard to move in the Ollie?
Discuss your answer with a partner.
Back
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Trick #1: The Ollie - The Push...and Newton’s First Law

A push by the skater makes the skater on
the board move? Right?
So what’s so special about this push?
If we look at this push (and there is a physics
word for this! Do you know what it is?) we’ll
see there’s alot going on here.

Back
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This is what we’re going to explore in the
next few slides...
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Trick #1: The Ollie - The Push...and Newton’s First Law

We know the board couldn’t move without the skater, or something else, causing
it to move, right?
Well, this is the natural tendency of the
board - to keep doing what it’s doing. In
this case, it’s resting until something
causes it to move.
There’s a word for this natural tendency it’s called inertia.

OR...

All objects tend to resist changes in their
state of motion. They like to rest. Or, if
they’re already in motion, they like to stay
in motion.
Back
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Trick #1: The Ollie - The Push...and Newton’s First Law

Activity
You have inertia, too.
What’s your natural tendency?
Discuss this with the class.

Back
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Trick #1: The Ollie - The Push...and Newton’s First Law

Activity
Let’s look more closely at the push:
-Many forces are acting at the
same time to get the skateboard
and skater moving.
-You’ve studied these forces and
how they apply to the Ollie.
Can you label the four forces on
this diagram?

(Between wheels
and ground.)

Write. Try it in your workbook,
Activity 3.1.
Workbook:

Back
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Activity 3.1
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Trick #1: The Ollie - The Push...and Newton’s First Law

Activity
Here’s the diagram you
labeled
.

Gravity

Center of
Mass

Self-check your work now.
If you labeled it all correctly,
SCORE! Great job!
If you need to, cross out any
errors you might have made
and write the correct label.
Review the beginning of the
Ollie lesson, ask a friend, or your
teacher if there’s something
you don’t understand.
Back
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Compression
Friction
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Trick #1: The Ollie - Newton’s First Law

Activity
Now we know the forces.
But wait! There’s more...
Let’s talk about balance.
Try this activity:
Choose a partner. Stand arm’s length
apart from your partner. Place your
hands out in front of you and match your
palms to your partner’s, like in the
picture.
Now, without pushing just hold this
position. Do either of you move?
Back
Slide 38

Forward
ELE

ENT

G
Trick #1: The Ollie - Newton’s First Law

Activities
No. The forces you’re both exerting with
your hands are in balance.
Now try this activity:
One partner push against the other
person’s palms until this person moves
(but doesn’t fall!).
Think about these questions:
- Who is applying the greater force?
- Are the forces between the two of you in
balance or unbalance?
- What is causing the motion?
Write your observations and answers in
your workbook for Activity 3.2.
Back
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Workbook:
Activity 3.2
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Trick #1: The Ollie - Newton’s First Law

Activities
Now, think about the skater Gravity
on the skateboard, when
she’s just beginning the Ollie.
Review the diagram you
labeled in Activity 3.1.
- Which forces are unbalanced
when the skater moves?
Write your observation and
answer in your workbook for
Friction
Activity 3.3.

Center of
Mass

Compression

Workbook:
Activity 3.3

Back
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Trick #1: The Ollie - Newton’s First Law - The Law of Inertia

So, you’ve just learned about inertia and
unbalanced forces.
Congratulations! You’ve just learned
Newton’s 1st Law of Motion and
applied it to skateboarding.
Formally stated, the law is:
An object at rest tends to stay at rest
and an object in motion tends to stay in
motion with the same speed and in the
same direction unless acted upon by an
unbalanced force.
Let’s take a closer look...
Back
Slide 41
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Trick #1: The Ollie - Newton’s First Law - The Law of Inertia

Activities
Let’s really clarify these concepts of
inertia, unbalanced forces, and motion.
Think about this:
- What happens to a skater if in their
attempt to do the Ollie their board gets
stuck?
- Where does the board go?
- What happens to the skater?
Write about this in Activity 3.4. You can
draw pictures to help explain, but also
describe it in words!

Workbook:
Activity 3.4

Share your answer with the class.
Back
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Trick #1: The Ollie - Newton’s First Law

Activities
You’ve seen videos or
commercials of this happening,
right? They’re called “bloopers”
and there tend to be alot of
them in skateboarding.
Black Out - by Satva Leung: Bonus clip - Chaos 1 excerpt

Just in case you haven’t seen
such bloopers, here’s a few for
you to view and observe what
happens.
Go ahead and watch the videos
- we’ll use them in the next
activities.
Ghetto Blasters - by Jake Oelman - clip excerpt

Back
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Trick #1: The Ollie - Newton’s First Law - The Law of Inertia

So what happened to the skater and
board if we describe it using physics?
~
The board’s inertia, once in motion,
was to stay in motion until an outside,
unbalanced force acted upon it.
- In this case, that outside unbalanced
force was the pavement (or change in
pavement) that caused the board to stop.
~
The skater’s inertia, once in motion,
was to stay in motion - and he did!
- That is, until gravity took over and he
fell and hit the ground after being
thrown off the board. Ouch!
Back
Slide 44
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Trick #1: The Ollie - Newton’s First Law - The Law of Inertia

Activity

Buckle Up!

Think about this:
- Why does the law require you to wear a
seatbelt in the car?
Discuss your answer with the class.
Write about these questions in Activity
3.5 in your workbook:
- Can you describe what happens when you
do wear a seatbelt using physics?
- How about when you don’t wear a seatbelt using physics?
- Can you think of another example where
inertia and Newton’s First Law are very
Back important for personal safety?
Slide 45

Workbook:
Activity 3.5
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Trick #1: The Ollie - How do the board and skater stay together?

Activities
We’ve talked about inertia and an
object’s (or person’s) natural tendency to
remain in the state they are in - either
resting or in motion.
So let’s think about one of the questions
presented at the beginning of this
section:
- How do the skater and the board seem to
stay together through the motion of the
Ollie - even if the skater isn’t touching the
board in the second step?
Write your answer to this question in
Activity 3.6 in your workbook.
Back
Slide 46

Workbook:
Activity 3.6
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Trick #1: The Ollie - How do the board and skater stay together?

Activities
Play the video of the Ollie again - the
whole trick. Watch the skater and the
board and notice how the board keeps
going even without the skater on it.
Why do you think the board and skater
keep going - even if they’re not touching?
Discuss your answer with a partner.

Back
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AKA: Girl Skater with Lauren Mollica in Trick Tips - “Ollie”
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Trick #1: The Ollie - How do the board and skater stay together?

The ability for the skater and the board to
seemingly stay together through the air
is caused by their motion in a direction.
This motion in a direction is called
momentum.
When the direction of motion is linear - in
a line - we can represent the momentum
with arrows.
These arrows have special names. They
are called vectors. We have used them
in this tutorial, but we will be exploring
them more in the Kickflip and Grind
sections.
Back
Slide 48
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Trick #1: The Ollie - Review!

Activities
Review. You have learned alot of
vocabulary and physics concepts about
the Ollie - including:
- compression, tension, gravity,
friction, and center of mass;
- inertia, unbalanced and balanced
forces (Newton’s First Law); and,
- motion, momentum and vectors
Write. Go to your workbook and
complete Activity 3.7 to show off your
knowlege!
Self-check your work by returning to
the Ollie lesson and talking with your
classmates and teacher.
Back
Slide 49
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Workbook:
Activity 3.7
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Introduction to Skateboarding - Activity 1.1

1. Take a minute and think about what
you already know about skateboarding.

2. Write down a few thoughts here:

3. Discuss your answer with a. partner

Back
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Introduction to Skateboarding - Activity 1.2
1. Label the parts of the skateboard.

B.
C.

A.

2. What is part A made up of?

3. What does part A do? How is this important to science?

4. What is part B made of?

5. How is part B important to skateboarding?

6. What smaller components is part C made of?

7. What is important about part C?
Don’t Forget!

Back

Activity 1.2
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Trick #1 - The Ollie - Activity 2.1

1) Have you ever heard of the “Ollie?
- If yes, write about it here. You can draw to
help illustrate what you know.

- If no, write down what you imagine the Ollie
might be.

2) How do you think physics and the Ollie
might be connected?

Back

Activity 2.1
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Trick #1 - The Ollie - Activity 2.2

A. List the steps of the Ollie in order as they
happen:
1.

1.

2.
3.
2.
B. Describe what the skater has to do in each
step, in your own words. Keep it short and
simple.
Step 1:
3.

Step 2:

Step 3:

Back

Activity 2.2
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Trick #1 - The Ollie - Activity 2.3

Using the diagram below, explain in your own
words how gravity and compression acted on
the skater and the board to do Step 2 in the Ollie.

Back

Activity 2.3
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Trick #1 - The Ollie - Activity 2.4
- The following questions are meant to make you think
about what you already know, apply your knowledge to a
new situation, and make a prediction.
- So, think about each question first, and then give it your
best “guess”.

1. What forces do you think act on the skater and
board in landing the Ollie?

2. How does the skater’s center of mass change in
landing the Ollie?

3. What roles do motion and direction have in
landing the Ollie?

Back

Activity 2.4
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2.4
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Trick #1 - The Ollie - Activity 2.5
Ready for more prediction questions?
Okay! Remember, think about each question first, and then
give it your best “guess”.

1. What do you think causes the skateboard
and skater to move?

2. Is direction important in completing the
Ollie?

3. How do the skater and board stay
“together” during the Ollie?

Back

Activity 2.5
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Trick #1 - The Ollie - Activity 3.1
Recall and vocabulary reinforcement.

-Many forces are acting at the same time to
get the skateboard and skater moving.
-You’ve studied these forces and how they
apply to the Ollie.
Can you label the four forces on this diagram?
The forces are represented by the arrows.

C.

A.

D.
B.

Back

Activity 3.1
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Trick #1: The Ollie - Activity 3.2

Use the diagram below and the hand-push
activity you did in the module, slide 39, to
complete this activity.
Think and write about these questions:
1) Who is applying the greater force?

2) Are the forces between the two of you in
balance or unbalance?

3) What is causing the motion?

Back

Activity 3.2
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Trick #1: The Ollie - Activity 3.3

Review the diagram below.
Write your thoughts and observations to the
following question:
- Which forces are unbalanced when the skater
moves?

Gravity

Center of
Mass

Compression
Friction

Back

Activity 3.3
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Trick #1: The Ollie - Activity 3.4

Think about and write your answers to the
following questions. You can draw pictures
to help explain, but also describe it in words!
- What happens to a skater if in their attempt to
do the Ollie their board gets stuck?
1) Where does the board go?

2) What happens to the skater?

Back

Activity 3.4
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Trick #1: The Ollie - Activity 3.5

Buckle Up!

Write your answers to these questions using
the physics vocabulary you have learned so
far.
1) Can you describe what happens when you
do wear a seatbelt using physics?

2) How about when you don’t wear a seatbelt
using physics?

3) Can you think of another example where
inertia and Newton’s First Law are very
important for personal safety? Write about it
here.

Back

Activity 3.5
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Trick #1: The Ollie - Activity 3.6

Write your answer to this prediction
question. You can use drawings to help
answer the question - but label the drawings
and use words as well.
- How do the skater and the board seem to stay
together through the motion of the Ollie - even
if the skater isn’t touching the board in the
second step?

Back

Activity 3.6
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Trick #1: The Ollie - Activity 3.7 - Review
You will now demonstrate what you’ve learned about physics and the Ollie. Take a moment to answer
these questions. Do not go back to the tutorial - try all the questions first to test your
knowledge. If you don’t know an answer, make a best guess and put a star next to the question.
Multiple choice: circle the BEST answer.
1) A person in a head-on car collision who is not wearing a seat belt continues to move forward at the
original speed of the car because of _____.
a) gravity
b) friction
c) inertia
d) weight
2) Newton’s first law of motion states that an object stays at rest unless a(n) ________ acts on it.
a) strong force
b) balanced force
c) gravitational force
d) unbalanced force
3) A force is which one of these?
a) a push
b) a pull
c) a push or a pull
d) neither of these
4) It would probably be easiest to ride a bicycle across a sidewalk rather than gravel because of
_______.
a) compression
b) tension
c) gravity
d) less friction
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Trick #1: The Ollie - Activity 3.7 - Review
Fill-in-each-blank with a vocabulary word from this unit. Each word will only be used once.
compression
rest
inertia

tension
center of mass
momentum
unbalanced
motion
vectors
direction
gravity
balanced

The skater and board are initially not moving - they are at __________ . The natural tendency of the
board to remain at rest is called ____________ . When objects or people are at rest, the forces
acting on them are in ______________ . A skater starts the ____________ of the Ollie by applying
an ______________force, or a push called ________________ , to the ground while standing with
one foot on the board. Going into Step 1 of the Ollie, the skater is now standing on the board with
both feet. She also shifts her __________________________ by crouching down. In Step 2, she
places compression on the tail of the board with her back foot while her front foot is pulling up on the
board, creating ______________ between the board and her foot. The forward
________________ of the board and the skater make them seem like they are moving together, even
if the skater isn’t touching the board at times. ________________ , or the force of the Earth on the
skater and board, causes the skater to land the Ollie. The arrows used to show ________________
of the forces applied in the Ollie are called ________________ .
FINAL: Pick up a permission form from your teacher to take home and have signed by a parent or
guardian. Return the slip by the due date your teacher assigns.
Write the due date here: _____________________ . Once it has been signed and returned,
you will be able to try the Ollie on a skateboard in class, if your teacher has the resources!
STOP!
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AKA: Girl Skater
with Lauren Mollica in Trick Tips - “Ollie”

http://www.akagirlskater.com/highband/resources/tricktips/tricktips.html#
[video edited and modified for this educational project]

Black Out
Bonus Clip - “Chaos 1” excerpt

Produced by Salva Leung, copyright 2001, 2002 Trinidad Entertainment

Ghetto Blasters
clip excerpt

Produced by Jake Oelman, copyright 2001, 2002 Trinidad Entertainment

Content Inspiration:
Skateboard Science
The Exploratorium, San Francisco

http://www.exploratorium.edu/skateboarding/index.html
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