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How can you get young people interested in science and mathematics? What 
efforts are there to integrate the experiences of middle school students into the 
things they need to do and learn in school? How can action sports, like 
skateboarding and bicycle motocross (BMX), be used to teach physics, algebra, 
data collection, and help students to grow in their engagement and motivation 
in science and mathematics? The answer lies in part to an approach I have 
termed as Action Science.

Action science is an example of the use of transformative educational strategies 
to enhance the study of science for K-16 students. The term “action science” 
can be defined as the use of familiar objects, circumstances and situations 
within the lives of students in order to explain specific concepts in science built 
around student interests, including action sports like skateboarding and BMX.

In schools, the approach to these topics is also done in very traditional manners 
that employ content delivery mechanisms that are often not put in relevant 
terms for the K-16 learner.

About Action Science



Hi, my name is 
Bill Robertson

But you might know 
me better as Dr. 

Skateboard.

Welcome to Dr. 
Skateboard’s 
Action Science.

A comic that 
explores the 
concepts of 

physical science 
found in 

skateboarding and 
BMX.

In this comic, you will 
become familiar with 
various types of . . .



So let’s get moving 
and learn about 
simple machines! 

Although not all simple 
machines are used in 
skateboarding and BMX . . .

a number are present.Simple machines are any 
device that makes work 
easier with a single motion.

Simple Machines, 
what they do and 

how they help riders 
perform tricks and 

maneuvers on 
boards and bikes. 

Simple machines do 
not allow you to do 
less work . . . 

but they do make 
the work easier in 
three main ways.



Or by changing the 
direction of the 
force exerted.

By lessening the 
force exerted.

By changing the 
distance over which 
a force is exerted.

The skateboard has an 
upturned area on the nose 
(or front) of the board, as 
well as on the tail (or 
back) of the board.

The first type of 
simple machine to 

explore is the lever

which is found 
readily on a 
skateboard.

The upturned kick 
acts as a lever 
for the rider 

and helps to lessen 
the force exerted 
by the rider

while performing 
tricks on ramps, in 
the street or on 
the flat ground.



The lever action of a 
skateboard allows a rider 
to have greater control of 
the board and to make 
tricks easier to do.

is an example of a 
fulcrum, or a fixed 
point aound which 
a rigid lever moves.

The place where 
the trucks and the 
deck come together

The lever on a 
skateboard allows 

the rider to perform 
ollies, nollies

tail slides and 
blunts to name a 
few choice tricks.



On a skateboard, this means the 
urethane wheels complete with 
sealed bearings and the trucks.

The fulcrum action

allows the 
rider to control 
the movement 
of a trick

by applying or 
releasing pressure to 
the fulcrum point.

A second simple machine 
to explore is the wheel 
and axle.



The wheel and axle 
simple machines on 
both skateboards 
and BMX

allow riders to change 
the direction over which 
a force is exerted.

In BMX, the bicycle wheel 
and axle that runs through 
the center of the tire

is the wheel and axle 
simple machine.

On the skateboard, 
the wheel and axle 
simple machine allows 
the rider to roll

carve, grind and spin.



for the frame of the bike 
to enhance maneuvers.

The wheel and axle can 
be found in a number 
of modern technologies

And by changing 
the direction of 
the force exerted.

including motorcycles, cars, 
buses and airplanes.

The wheels and axle on 
a BMX bike can also 
serve as fulcrum points



A screw can be defined as 
an inclined plane wrapped 
around a cylinder.

The screw is another simple 
machine that is found in 
both skateboarding and BMX.

On a skateboard, the screws 
hold the deck to the trucks.

This allows a skateboarder 
to use the levers while 
rolling along on the wheels 
and axles.



To keep the brakes in 
place and working

In BMX, the screw

helps keep the wheels 
on the axles.

Wheel and AxleWheel and Axle

and also helps the rider to 
control the turning radius of 
the trucks.

The screw action also allows the wheels 
to stay on the axles 
of the trucks

ScrewsScrews



Inclined Plane

Inclined Plane

that both bikers 
and skaters use is 
the inclined plane, 

or a ramp.

Another 
example of a 

simple machine

in order to gain or 
control movement.

The inclined plane 
helps riders

lessen the amount 
of force needed

And to keep the 
pedals on so . . . 

. . . a rider can create 
speed to launch and fly.



And use the longer distance of the ramp to lessen the force 
needed to accomplish the work done in doing a trick.

Or the skateboarder 
can roll down an 
inclined plane.

It can also make 
work easier

by lengthening the 
distance over 
which work is 
being performed

What are 
simple 

machines?

For example, a 
skateboarder can 
drop off a platform 
onto the ground

and cover the vertical 
distance in one big drop.



What are some examples 
of these simple machines 
that you might find 
around your house?

Around your 
neighborhood?

LeverLever Wheel and Axle

They are devices that 
make work easier in 
a single motion.

We have looked at four different 
simple machines that are found 
in skateboarding and BMX.

Wheel and Axle

ScrewScrew

Inclin
ed P

lane

They are the lever the wheel and axle the screw and 
the inclined plane.



We have looked at 
four basic simple 
machines found in 
skateboarding and 

BMX so far

the lever, the 
wheel and axle, 

the screw, and the 
inclined plane. 

There are two more simple 
machines to mention

the pulley and 
the wedge.

Which brings 
our total to six 
simple machines.PulleyPulley

WedgeWedge

Around your city? See what you 
can find out on 

your own.



If you take two or more 
simple machines and put 
them together

you will get a 
compound machine

of which both 
skateboards and 
BMX are examples.

A physicist or 
an engineer

Did you ever 
think of yourself 
as a physicist or 

engineer

as you were 
riding your 

skateboard or 
BMX?

In many ways, 
the traits that 
make someone a 

scientist

are the same as 
those that make 
BMX riders and 
skateboarders.



studies the interactions 
between concepts and 
physical science

and attempts to create situations 
where the output forces are 
maximized by the input forces.

Skateboarders and 
BMX riders do the 
same thing.

and bigger 
on tricks.

Always trying 
to go higher



What is 
work?

And how do 
simple machines 

contribute
to the ability 

of an individual 
to do work?

By definition, work is 
the amount of force

applied to move an 
object in the direction 
of the force

yet work is only 
accomplished if the 
object moves.

In skateboarding, when a 
rider pushes to get up a 
wall or down a ramp

the work of 
the pushing



adds force over a given 
distance resulting in 
work performed.

by pumping down the 
incline or through the 
point of transition.

to provide an increase 
in the amount of force 
in the same direction

A rider uses the 
slope of a ramp 

or the curve  
of a transition

In 
mathematical 
terms . . .



. . . you can calculate 
the amount of work by 
multiplying the force 
times the distance an 
object moves.

you can calculate 
the work

by multiplying the result by 
the distance covered by a 
rider to get an idea of the 
amount of work involved.

W = F x dW = F x d

Since Work 
equals Force 

times distance 
(W= F x d)

that combine 
more than one 
simple machine

Complex 
machines, like 

skateboards and 
BMX bikes



In other words, you 
notice the work that 
they do while riding.

Mathematically, 
Power is equal 
to Work divided 
by Time.

Since Power is defined 
as the rate at which 
work is done

the less time it takes a rider 
to accomplish a run, the 
more Power they deliver.

When you see a 
rider going fast

you probably notice 
that they cover various 
distances in a short 
period of time.

can also 
demonstrate 
the idea of 

Power and its 
relationship to 

Work.



Simple machines are any 
device that makes Work 
easier with a single motion.

Although not all simple 
machines are used in 
skateboarding and BMX 
a number are present

Compound machines 
result from taking two or 
more simple machines and 
putting them together

both 
skateboards 

and BMX bikes 
are examples 
of compound 
machines.

These include 
the lever, the 

wheel and axle, 
the screw, and 
the inclined 

plane.

In this 
comic

the concepts 
associated with 
Simple Machines 

have been 
covered.



So the faster 
you can go

the more power 
you can exert.

The Power of a 
machine, including 
simple machines

is the amount 
of work divided 
by the time.

Simple 
machines help 
make work 

easier by either 
decreasing the 

force

or the 
distance 

required to 
do work.

So the next 
time you go 

skateboarding or 
go out riding 

your BMX bike



with various 
types of simple 
machines, what 

they do  

In this comic, 
you have 

become familiar

remember that physics 
plays a big part in 
your success

and that simple 
machines make 
work easier.

and how they 
help riders 

perform tricks 
and maneuvers 

both on 
boards and 

bikes.

Thanks for reading 
Action Science with 
Dr. Skateboard, and 
be sure to check out 
the other comics on 
Force, Motion, and 
Newton’s Laws soon!



Dr. Skateboard is Bill Robertson, a Ph.D. in Education and a skateboarder for over 
forty years. Bill has done hundreds of demonstrations nationally and internationally 
in festivals, events and in academic settings. He has performed for thousands of 
students in elementary, middle, and high school levels throughout the United States, 
in Canada, Mexico and into South America. Bill has been an educator for over 
twenty–five years. His academic areas of expertise are science education, curriculum 
development and technology integration. He also teaches and does research in the 
areas of problem-based learning and action science.

About Dr. Skateboard



Dr. Skateboard’s Action Science Simple Machines comic 
book is the first installment of a series of graphic 
novels based on the fundamental physical science 
areas, which include forces, motion, Newton’s Laws of 
Motion and simple machines. The overarching theme of 
Dr. Skateboard’s Action Science Simple Machines comic 
book is the appeal of skateboarding and BMX as 
teaching and learning vehicles for young people, adults 
and families in a format that is well presented, easily 
accessible and conceptually correct.

www.drskateboard.com

@drskateboard

@drsk8board

@drskateboard

Dr. Skateboard’s Action Science Simple Machines is a 
collaboration between Bill Robertson and Creative Studios at 

The University of Texas at El Paso.


