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4-H Machine Series 

Exploring Machines 

Introduction 
 

What do pyramids, pirate ships, teeter totters, and 
bicycles have in common? They are all Machines! 
Actually, they are all examples of Simple Machines - 
basic tools that use energy to work and have few or no 
moving parts. There are six kinds of simple machines: 
Inclined Plane, Wedge, Lever, Screw, Wheel and Axle, 
and Pulley. Virtually every machine in the world has at 
least one kind of simple machine in it! 
 

To be an expert at something you first need to know 
the basics. To understand how complex machines like 
car engines, rockets, and robots work, it is important 
to understand the basic science behind them. In this 
project you will learn about the science behind 
machines: from simple machines (from how they work 
to their various uses), to electricity and magnetism 
and how they both work.  

 
You will be doing lots of interesting hands on activities 
and even building  your very own machine!  

Learning is 3D! 
 

To help you get the most out of 
your learning, each project 

meeting has the following parts: 
Dream it! Plan for success 
Do it! Hands on learning 

Dig it! What did you learn? 

.Meet Gizmo! 
 

Gizmo is a machine that 
knows lots 
of exciting 

facts! 
Gizmo will 
share neat 

and 
important 

information 
throughout your manual 

More Machines! 
 

This More Machines box will appear throughout the manual. Check out 
the great website link ideas wherever you see More Machines. These 

links will lead you to fun online content to help you with your  
4-H project. 

 Do It  

  

 Dig It  

 

 Dream It 
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Each section or Skill Builder (or Builder) in this project has activities that will help 
your project group learn to do by doing while learning new skills and having fun! 

What Skills Will You Learn? 

To complete this project, you must: 
 Complete the activities in each Builder OR a similar activity that focuses on 

the same skills, as you and your leader may plan other activities. 
 Plan and complete the Showcase Challenge. 
 Complete the Portfolio Page. 
 Participate in your club’s Achievement (See the inside back cover for more 

information about 4-H Achievements). 

 Members will be able to... Activities Page 

Skill 
Builder 

1 

What is a simple machine? 
 Explain what “work” is  
 Identify the 6 simple machines 
 Demonstrate how  a wedge, inclined plane, 

& lever work 

 Whazzit? 
 A Common Wedge 
 Inclined Plane vs. Lifting 
 The Incredible Lever 

4 
4 
4 
5 

Skill 
Builder 

2 

More Simple Machines 
 Explain how machines save time 
 Demonstrate how a screw and a pulley work 
 Plan and build a simple machine using 

wheels and axles 

 How Screws Work 
 Pulley Power 
 Spool-a-rama 

6 
7 
7 

Skill 
Builder 

3 

Electricity 
 Explain the science behind electricity 
 Identify conductors and insulators  
 Demonstrate how circuits and switches 

work  
 Explain how to stay safe around electricity 

 Electrifying Breakfast 
 Staying Safe with Electrici-

ty 
 A Simple Electric Circuit & 

Switch 

9 
10 
11 

Skill 
Builder 

4 

Magnetism 
 Explain what magnetism is 
 Identify what substances are magnetic  
 Build an electromagnet 

 Marvellous Magnets 
 Making Electromagnets 

12 
13 

Skill 
Builder 

5 

Compound Machines 
 Plan & build a compound machine 
 Show how simple machines work together 
 Demonstrate & explain how your compound 

machine works 

 Create a Contraption 
 

16 

Skill 
Builder  

6 

Monster Machines 
 Plan and create your own machine 
 Demonstrate ability to solve problems 

 Mousetrap Car or Junkyard 
Crane 

 

18 

When you successfully complete your builders, you will showcase what you have learned. 

Showcase  
&  

Portfolio  

 Explain success in using the skills listed 
above 

 Showcase Challenge 
 My Portfolio Page 

21 
23 



Skill Builder 1: What is a Simple Machine? 

SKILLS CHECKLIST 
 

 Explain what “work” is 
 Identify the 6 simple machines 
 Demonstrate how a wedge, inclined 

plane, & lever work 

Important words 
 

Watch for these important 
words throughout this builder:  

Machine, Wedge, 
Inclined Plane, Lever, 

Work, Energy 

Dream it! 
 

To begin any project and be successful you need to plan. In Dream It! you will learn important 
background information on simple machines as well as prepare yourself to have a successful 
learning experience. 
 
Simple machines have few or no moving parts and use energy to make work easier.  
 
There are the six types of simple machines:  
 

Wedge     Inclined plane          Lever                Screw             Pulley         Wheel & axle 

 

 

 

In this builder the focus will be on the wedge, inclined plane, and lever. 

Three Simple Machines 

Inclined plane 
An inclined plane is a flat  
surface set at an angle (its 
ends have different 
heights). It makes it easier 
to lift heavy objects by us-
ing less effort over a long-
er distance.  
Examples are ramps, 
chutes, and slides. 

Lever 
A lever is an arm that 
pushes against a point 
(called a fulcrum).   
Levers are used to lift 
and pry things.  
Examples of levers are 
shovels, wheel  
barrows and see 
saws. 

Wedge 
A wedge is made up 
of a pair of inclined 
planes. Its pointy 
end is used to 
spread things apart 
or lift an object .  
Examples of wedges 
are nails, axes, & 
door stops. 

                             Gizmo Says…. 
 

In science, work is the transfer of energy in order to move an object. 
Pushing, pulling, and lifting are all common forms of work. For 
example, a golfer transfers energy from his or her arms to move the 
club and the energy from the club moves the golf ball. When you use a see-saw 
you transfer the energy in your legs to push up which makes the other person 
move down! Golf clubs and see-saws are examples of simple machines!  
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What you will need: an apple or potato, kitchen knife  

Do it! 
 

Common Wedge 
 

 What is the difference between a good wedge and a poor one? In this activity you will learn 

how the size and shape of a wedge affects how it works. 

 

1. Try cutting your apple or potato with the flat (dull) side  

      of your knife. Now try to cut with the sharp side.  

 

Think about it: What’s the difference between the knife’s two sides? 

Did you notice that a knife is like a wedge?  How does a  knife 

(wedge) make work easier?  

 

 

Inclined Plane vs. Lifting: Who Will Win? 
 

 Let’s see if an inclined plane really does make work easier! 
 

 

 

 
1. Stack some books with one leaning against the others (like a ramp, which is an inclined plane). 

2. Put rice in the sandwich bag and tie it with a twist tie. Cut rubber band and attach one end to 

the bag. Lift the bag in the air and measure the length of the rubber band. HINT: The more the 

rubber band stretches, the more effort is needed to lift the bag. 

3. Now drag the bag up the ramp. When almost at the top measure the length of the rubber 
band. Try putting the ramp at different heights to see which one requires the least effort. 

 
 

Rubber band length:  at start__________  lifting _________   inclined plane__________ 

 

And the winner is!_________________________ 

Safety First! 

Always be careful when 

using any sharp object 

like a knife 
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Whazzit?  
 

Look at the items that your leader has assembled for you.  Are these machines? 

Discuss with other members what the items are, what they do, and how they 

work.. Choose one item to explore further.  Sketch it below.  What type of 

machine is this? 

What you will need: large books, ruler, a cup of  

uncooked rice in a sandwich bag, rubber band strip 



The Incredible Lever 
 

 Let’s see just how levers work! Think of an example of a lever at the  

      playground. In this activity you will use the lever’s power to lift your leader! 

What you will need: Wood block or brick, long & sturdy wood plank, your leader 
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Dig it!  

What’s next? 
 

Now that you have an basic understanding of what the simple machines are and are able to show how 

wedges, inclined planes, and levers work, it is time to learn more about the other simple machines. In 

the next lesson you will demonstrate how a screw, pulley, and wheel and axle make work easier - by 

you building your very own simple machine! 

Think about this builder and 

the activities you did … 
 

Review the Skills Checklist on 

page 3.  What skills have you 

developed?  Do you need more 

practice? 

Record it . . . 
 

Discuss what you have 

learned with your leader 

so that the information 

can be recorded on your 

Portfolio Page. 

Apply it . . . 
 

How could you explain 

to others what work is? 

1. Make a lever with a long sturdy wood plank  & a wood block or brick for the fulcrum 

2. Where will you put the fulcrum (block of wood)? Move the fulcrum to different positions & 

try to lift your leader or another adult by pushing down on the opposite end of the board. 
 

Discuss with other members what happened in this activity:  

 Where was the best position for the fulcrum? 

 

 What other things could this kind of lever be used for? 

More Machines! 
 

For more information on simple machines:  

http://www.explainthatstuff.com/toolsmachines.html 

The Greek scientist Archimedes (c. 287 BC – c. 212 BC) once 

claimed that if he had a point of support, he'd be able to move the 

world! He was referring to the lever's amazing ability to make heavy 

lifting easier. 

Gizmo’s 

 

 

 

Fun Facts! 


