
Simple Machines
Teacher Notes: This is one of the most fun topics in elementary science and one which has  
an abundance of toy resources and fun activities.  There are lots of good kits and toys for  
this topic, all of which come with preset activities.  Those are good, but don't feel like you  
have to invest.  Just playing around with household items and taking note of the simple  
machines you use every day can be fun.  Some older kids may be capable of the simpler  
math formulas involved in simple machines, but try to save it for middle school when it can  
take center stage.  This topic is really the culmination of the previous topics on force, motion,  
and energy.  Be sure to reference all the concepts you've learned so far as you play around  
with simple machines.

Key Concepts
Machines make work easier.

There are different definitions of the simplest machine, but most people say there are six 
simple machines: the wedge, the inclined plane, the wheel and axle, the lever, the screw, the 
pulley, and the lever.

Compound machines are made up of more than one simple machine.
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Books
Simpler Books

Simple Machines (Rookie Read-About Science) by Allan Fowler

Pull, Lift and Lower by Michael Dahl

Roll, Slope and Slide by Michael Dahl

Scoop, Seesaw and Raise by Michael Dahl

Twist, Dig and Drill by Michael Dahl

Tires, Spokes and Sprockets by Michael Dahl

Cut, Chop and Stop by Michael Dahl

* How Do You Lift a Lion? by Robert Wells

More Complex Books

* Moving Heavy Things by Jan Adkins

* The New Way Things Work by David Macauley

Books with Experiments

Science Experiments with Simple Machines by Sally Nankivell-Aston and Dorothy Jackson

Machines by Janice Van Cleave

Fiction and Cross-Subject Tie Ins

Tools by Ann Morris
A simple picture book showing photos of people using tools all around the world.

* Archimedes and the Door of Science by Jeanne Bendick
A chapter book for older students about math, science and history as related to Archimedes, 
the classical scientist credited with the idea behind several simple machines.

Pyramid by David Macauley
This book about the building of an Egyptian pyramid, shows the inclined plane in heavy use, 
as well as many other simple machines.



How a House is Built by Gail Gibbons
A simple picture book full of simple machines in the story of the building of a house.

Videos
Shorts

“Operation Lever” from the National Film Board via Youtube
http://www.youtube.com/watch?v=KhI0tgcHEaM

“Pitagora Suichi” on Youtube
http://www.youtube.com/watch?v=NzAQ-jYfEqA 
A collection of short Rube Goldberg machines from a Japanese TV show.

“OK Go: This Too Shall Pass” on Youtube
http://www.youtube.com/watch?v=qybUFnY7Y8w 
A video by the pop rock group OK Go that features an extremely complex Rube Goldberg 
machine.

Watering a Plant on Zoom
http://www.teachersdomain.org/asset/phy03_vid_zplant/ 
A clip from PBS's Zoom about a compound machine that waters a plant.

“Which Tire?” on Youtube
https://www.youtube.com/watch?v=f62Z8Ev9OXA
This Japanese short lets you guess which tire will roll down the ramp the fastest.

“Sketchbook Machines” via The Kid Should See This
http://thekidshouldseethis.com/post/45797997477
Fun little animations of machines.

“Inclined Plane” Eureka
http://www.youtube.com/watch?v=suDJARX0nMA 
“The Lever”
http://www.youtube.com/watch?v=OuPyvTQBwfQ 
“Mechanical Advantage”
http://www.youtube.com/watch?v=8hrFBYp5LYs 
“The Screw and the Wheel”
http://www.youtube.com/watch?v=yngNoWnwomw 
“The Pulley”
http://www.youtube.com/watch?v=nMJgexvovx0 
Series Two of the show Eureka explains simple machines.  Each episode builds on the 
previous one.  Note that math formulas beyond the understanding of most elementary age 
students are included as well.

http://www.youtube.com/watch?v=NzAQ-jYfEqA
http://www.youtube.com/watch?v=nMJgexvovx0
http://www.youtube.com/watch?v=yngNoWnwomw
http://www.youtube.com/watch?v=8hrFBYp5LYs
http://www.youtube.com/watch?v=OuPyvTQBwfQ
http://www.youtube.com/watch?v=suDJARX0nMA
http://thekidshouldseethis.com/post/45797997477
https://www.youtube.com/watch?v=f62Z8Ev9OXA
http://www.teachersdomain.org/asset/phy03_vid_zplant/
http://www.youtube.com/watch?v=qybUFnY7Y8w


Movies and TV Episodes

“Simple Machines” Bill Nye the Science Guy

“Coral Castle” Dragonfly TV
http://pbskids.org/dragonflytv/show/coralcastle.html
Dragonfly TV investigates how a local landmark was built with simple machines.

“Mechanical Marvels: Clockwork Dreams” from BBC
https://www.youtube.com/watch?v=8OAA7yn_Km8
This hourlong documentary is about the creation of automata.  You can see how many simple 
machines go into building a much more complex piece of machinary.

Other Resources
Lego Simple Machines Set
http://www.legoeducation.us/eng/product/homeschool_simple_machines_pack_with_printed_
teacher_s_guide/2426 
This set comes with Lego blocks and a teacher guide to explore simple machines.

K'nex Introduction to Simple Machines Sets
http://www.knex.com/Shop/home.php?cat=359 
K'nex also offers a number of small simple machines sets.

Engino Simple Machines Sets
http://www.engino.com/mechanical/simple_machines.html 
The Engino line makes simple machines sets.

Incline Plane Set
http://www.hometrainingtools.com/inclined-plane-set/p/MC-INCLPLN/ 
This set allows you to test incline planes. 

Pulleys
http://www.hometrainingtools.com/search.asp?ss=pulley&x=-1082&y=-34 
These inexpensive pulleys are from a science supply store, but you can also find pulleys at a 
large hardware store.

Gears
http://www.learningresources.com/product/gears!+gears!+gears!--174-+gizmos-reg-.do
This gears set lets you play around with mechanical parts.  There are other versions out there 
that are also fun to use.

http://www.learningresources.com/product/gears!+gears!+gears!--174-+gizmos-reg-.do
http://www.hometrainingtools.com/search.asp?ss=pulley&x=-1082&y=-34
http://www.hometrainingtools.com/inclined-plane-set/p/MC-INCLPLN/
http://www.engino.com/mechanical/simple_machines.html
http://www.knex.com/Shop/home.php?cat=359
http://www.legoeducation.us/eng/product/homeschool_simple_machines_pack_with_printed_teacher_s_guide/2426
http://www.legoeducation.us/eng/product/homeschool_simple_machines_pack_with_printed_teacher_s_guide/2426
https://www.youtube.com/watch?v=8OAA7yn_Km8
http://pbskids.org/dragonflytv/show/coralcastle.html


Activities
Quick and Easy

Play Some Computer Games

Materials: your computer and possibly your smartphone or tablet

Why: I don't usually advocate online learning for elementary science, but there are some 
great interactive websites and apps for playing with simple machines.

Procedure:  Check out some of the free online games and websites listed below:

Simple Machines from the Chicago Museum of Industry
http://www.msichicago.org/fileadmin/Activities/Games/simple_machines/

Rube Goldberg Game from PBS ZOOM!
http://pbskids.org/zoom/games/goldburgertogo/

Robot Machine Game from Wonderville
http://www.wonderville.ca/asset/robot-factory

You can also check out these apps.  Note that some of them are not free:

Monster Physics (iOS)
Pirate Physics (iOS, Android)
Tinkerbox HD (iOS, Android)

Simple Machines Scavenger Hunt

Materials: None

Procedure: Send your student(s) around the house to find examples of simple machines. 
Some things they might discover includes hammers (levers), knives (wedges), toy cars 
(wheels), blinds (pulleys), or stairs (inclined planes).

Extensions: You can take photos of the simple machines or draw pictures of the ones you find 
to make your own simple machines book.

http://www.wonderville.ca/asset/robot-factory
http://pbskids.org/zoom/games/goldburgertogo/
http://www.msichicago.org/fileadmin/Activities/Games/simple_machines/


How Much Can You Lift?

Materials:
* ruler
* pencil with a flat side or something similar
* lots of pennies
* Paper and pencil or your science notebook

Why: You can experiment with levers and fulcrums to see what lifts the most.

Procedure:  
1. Place the ruler on top of the pencil at the four inch mark.
2. Place a stack of 10 pennies at the end of the ruler between the 11 and 12 inch marks.
3. Test and record how many pennies being placed on the other end of the ruler between the 
one and two inch mark.
4. Remove the pennies you used to lift the stack and move the fulcrum (the pencil) up the 
ruler.  Try it at five, six, seven, eight, and nine inches.
5. Repeat the procedure each time you move the fulcrum.  When does it take less pennies 
and when does it take more to lift the ten penny stack?

Extensions: You can easily do a supersized version of this activity with a yard or meter stick, a 
small block and some items to use as weight (heavy dominos, card decks, paperback books 
of about the same size, etc.).  A larger lever may help you see how moving the fulcrum 
changes the lever's power more easily and a yardstick allows you to measure just like a ruler.

More Involved

Simple Machines Scavenger Hunt Field Trip

Materials: none, though you can bring your science journals and a pencil

Procedure: This is the same as the scavenger hunt above, where you look for simple 
machines around the house.  However instead of the home, you can head to a large 
hardware store such as Home Depot.  Instead of finding just a few examples of each simple 
machine, you will find dozens.

Extensions: Take photos and put them in your journal.  Or make a tally sheet for your journal 
and see how many (completely different) examples of each type of simple machine you can 
find.  If you do that, make a prediction before you go.  What type of simple machine to you 
expect to find the most examples of?



Playground Trip

Materials: a playground

Why: You can see many simple machines on a playground and experiment with them.

Procedure: Choose a playground with as many different types of equipment as you can.  Ask 
your student to look for and identify, and then try out, as many different simple machines as 
possible.  Some things to look for: merry-go-round (wheels), old-fashioned see-saw (lever), 
slide (incline plane), twisty slide (screw), and steps (incline plane).

Wedges and Screws

Materials:
* screwdriver
* wood screws
* hammer
* nails
* a disposable wooden board (you can get a scrap from most large lumber suppliers if you 
don't have anything already)

Why: You can compare the work of inserting the nails (wedges) and screws without simple 
machines.  Note that the tools are also levers.

Procedures: Before beginning, try pushing or even hammering in a nail the wrong way. 
Without a simple machine, inserting the metal is obviously hard.  Next, hammer in the nail. 
What simple machine is at work?  Next, put in the screw with the screwdriver.  What simple 
machine is at work?  Which is easiest?  Which will stay in the board the best?

Note: Many younger students will need help to get their nail and screws started.  A safety talk 
may be in order before you begin this activity, but most children can learn to hammer in a 
nail at age six.  Unless there's some reason to hold off, encourage your kids to try this.



Up the Ramp

Materials:
* yard or meter stick
* stack of books
* three rubber bands
* large wooden block or a substitute item such as a small box with something 
inside for weight
* pushpin
* pencil and paper or science journal

Why: This will allow you to see a rough measure of how the ramp reduces the 
amount of work needed to move the block.

Procedure:
1. Turn the rubber bands into a chain by tying or looping them together.
2. Attach the rubber band chain to one end of the block with the pushpin.
3. Place the block next to the stack of books.  When you lift the block, use the 
yardstick to measure and record how far the rubber band stretches to lift the 

block up to the top of the stack.
4. Now turn the yardstick into a ramp by propping it onto the stack of books.
5. Drag the block up the ramp and measure how far the rubber band 
stretches as you drag it.

Car Race

Materials:
* large plank or piece of cardboard
* stack of books
* Matchbox or other small toy cars
* masking tape

Why: Play around with ramps to see how they boost the force of the cars.

Procedure: Use just one or two books to prop up your plank to make a ramp.  Set the car or 
cars at the top and let them roll down.  Use the masking tape to record how far they went. 
Then reset the ramp by adding more books and repeat the procedure.  How much farther can 
you make the cars go?

Extensions: Record the data in your science journals.  Record the height of the ramp and the 
distance the cars travel.  You can make a line graph to compare the data.



Paper Ball Toss

Materials:
* paper
* wooden blocks (or substitute) to serve as the fulcrum
* large piece of heavy cardboard (at least 1.5 ft. long) to serve as the lever
* paper cup
* tape or glue

Why: Play around with levers and fulcrums in this simple catapult experiment.

Procedure:
1. Cut the top off the cup so it can be much smaller.  Glue or tape it to one end of the 
cardboard near the edge.
2. Set up the blocks to serve as the fulcrum of the lever.
3. Make small paper balls, the right size to fit in the cup.
4. One by one put the paper balls in the cup and push down on the lever to catapult them 
across the room.
5. Move the cardboard plank up and down along the fulcrum.  Will the catapult fling the 
paper balls farther if it's closer to the cup or farther away?

Extensions: Measure the distance of the fulcrum from the edge of the lever and how far it 
flings the balls.  Record in your science journal as you move the fulcrum.  When you finish, 
look at your data.  Is there a correlation?  Can you make a line graph to compare the two 
data sets?

Make a Pulley

Materials:
* string
* wire coat hanger
* spool
* paper cups
* pennies
* scissors
* hole puncher

Procedure:
1. Unwrap the wire coat hanger from the top.
2. Thread the spool onto it so that it rests in the center.
3. Re-wrap the top of the coat hanger (it doesn't need to be perfect!).
4. Punch holes in the cups so you can attach a string.  Usually the best way is to tie to strings 
across from each other and let them meet in the middle.
5. Attach one long string between the cups and thread it so it hangs over the spool.  Now you 
have a very simple pulley.



To experiment with it, try putting ten pennies into one cup and rest it on the ground.  How 
many pennies does it take to lift the ten pennies?  Are the results different if you try the 
experiment with the thread not over the spool?  What else can you lift?

More than You Can Lift

Materials:
* a large pulley (see “Toys, Kits, and Other Resources” above)
* rope for the pulleys
* a large object too heavy for your student to lift well, such as a strong bag or suitcase filled 
with bricks

Why: Nothing will illustrate that machines make work easier than actually making work easier.

Procedure: Begin by having your student try to lift the heavy suitcase.  Then set up the pulley 
and tie the rope to the suitcase.  You'll need a secure place to hang the pulley that can bear 
the weight of the suitcase, such as from a door frame or outside from a   Now have your 
student try again and note the difference.

Extensions: With enough pulleys, you can lift something incredibly heavy.  If you have more 
pulleys, experiment with which pulleys work best and making a multiple pulley set up.  Can 
you lift something even heavier than the suitcase?  Weigh the amount you carried and time 
how long it took without the help of a machine.  Then weigh and time with the help of a 
machine.

More than You Can Carry

Materials:
* a wagon or small wheelbarrow
* objects too heavy for your students to easily lift, such as large bricks or heavy boxes

Why: Just like with “More Than You Can Lift” above, nothing will illustrate that machines 
make work easier than actually making work easier.  In this case, you can see how wheels 
and axles help.

Procedure: Your students' task is simply to move the heavy objects across a space such as 
your backyard.  Begin by having them try to move the heavy objects without the wheels, then 
introduce the wheels and discuss the differences.

Extensions: Weigh the amount you carried and time how long it took without the help of a 
machine.  Then weigh and time with the help of a machine.



Open-Ended or Long Term

Simple Machines Mini-Toy Amusement Park

Materials: 
* toy figurines such as Lego minifigs, Polly Pocket dolls, or Playmobil people
* an assortment of stuff for building such as paper cups, paper towel tubes, blocks, wire, pipe 
cleaners, string, toy cars, wheels, cardboard, paper, and any other materials you might have 
on hand
* if you have toys such as Tinker Toys, marble runs, or other mechanical toys, you can 
choose to include them in this activity or not

Preparation: Have the materials ready along with examples of simple machines.

Procedure: Welcome to the Mini-Toy Amusement Park where there are six rides: The Wedge, 
The Screw, The Wheel and Axle, The Pulley, The Inclined Plane, and The Lever!  The 
challenge is to make the rides so the mini-toys can enjoy the amusement park.  Depending 
on the age and inclination of your student(s), the rides can be simple or complex.  The Lever 
might be as simple as a seesaw made of a piece of cardboard and a block.  The Pulley might 
be a cup strung up for the mini-toys to ride inside.  However, the sky's the limit.  The Wheel 
doesn't have to just be a car for the mini-toys.  It could be a Ferris wheel or a Tilt-a-Whirl or 
something of the student's own imagining.  Constructing the amusement park will take most 
student at least a couple of hours to set up and test and may take longer depending on the 
complexity of their plans.

Notes: This activity works really well in a group setting.

Rube Goldberg Machine

Materials:  The materials for this project can be extremely complex or extremely simple.  Your 
student(s) and you should make a list of needed materials before beginning the project.

Preparation: Watch videos of other Rube Goldberg machines, such as the ones linked in the 
Video Shorts section.

Procedure: Your goal is to use a variety of simple machines to create a Rube Goldberg 
machine.  You may give your student a challenge for this project, such as to use at least 
three different simple machines or to make a machine with at least five steps.  Students 
should plan the machine by sketching or writing ideas on a piece of paper, then gather 
materials and begin to build.  This is a project that requires a lot of patience for most 
students.  Even expert Rube Goldberg machine makers often have to set up their creations 
dozens or even hundreds of times before they get them right.  Students will need to test and 
tweak each step.  Most students will need to change their original design and probably scale 
it back.  It looks easy to make a chain reaction with simple machines, but it can take days to 
get even thirty seconds of one to really work.  Don't forget to film your work!



Ideas for Your Journals
* Make a collage of simple machines from magazines.  Label them.

* If you do the scavenger hunts, take photos of simple machines then print and label them.

* Draw (or cut out or print or photograph) pictures of various common levers such as 
scissors, seesaws, hammers, spoons, shovels, soda can tabs, fishing rods, tweezers, etc. and 
label the lever, fulcrum and load on each one.

* Even if you don't create a Rube Goldberg machine, you can draw one.  Label the different 
simple machines you would use.

* Several of the activities above allow for students to collect data, including “More Than You 
Can Lift,” “More Than You Can Carry,” “Car Race,” and “Up the Ramp.”

* There are several online worksheets for simple machines.  Try these about levers:
http://worksheetplace.com/index.php?
function=DisplayCategory&showCategory=Y&links=2&id=346&link1=241&link2=346 
Or this one about gears:
http://www.hometrainingtools.com/images/art/Gears.pdf

http://www.hometrainingtools.com/images/art/Gears.pdf
http://worksheetplace.com/index.php?function=DisplayCategory&showCategory=Y&links=2&id=346&link1=241&link2=346
http://worksheetplace.com/index.php?function=DisplayCategory&showCategory=Y&links=2&id=346&link1=241&link2=346

