
   

 

Work smarter, not harder. An introduction to how to make simple machines make work easier for us.  
The new module project format allows members and leaders to decide what topics and activities that they 
would like to explore. 

MEMBER GUIDE MUST BE PRINTED & ON DISPLAY AT ACHIEVEMENT DAY Revised 2019 

4-H Year Completion 

In order to complete the 4-H year members are required to: 

 Complete the PCR’s (Project Completion Requirements) as outlined above 

 Complete a Communication Project 

 Complete a Community Service Activity 

 Complete an Agriculture Awareness Activity 

Project Completion Requirements 

Project Items & Record Pages 

 Complete at least five (5) project topics or activities  

 Create at least two tangible items that will be on display at Achievement Day 

 All activities/project meeting topics must be documented on the record page provided.  

 Member Guide must be at the CLUB Achievement Day with ALL  pages completed. 
 NOTE: Although the group may do activities together, project members are expected to document & 

display their own project/activity items at Achievement Day. 

Name: ____________________________ Club: _________________________ Age: ______ 

 

Gears, Gizmos & Gadgets 
Leader Guide 

Exhibition Requirements 

Members are strongly encouraged to participate in the 4-H Classes at PEI Fairs & Exhibitions 

 Members may choose ONE tangible project item to send on the Exhibition Circuit.  
 Group members do not have to send the same items.  
 Chosen item must be approved by the 4-H Specialist at the Club Achievement Day 



 

 

The Project Leader’s Job 

To begin, thank you for volunteering your time to be a 4-H project leader! We appreciate your time and willingness 
to teach today’s youth a new skill and share your knowledge. 
 
Becoming a project leader can feel overwhelming at first, but we hope that this page will make your “job” clear and 
offer some tips to help you be successful. 
 
Responsibilities 
1. Become a screened leader 
 You may have already completed this  step, but it is a very important one.  The best place to go is to the 4-H PEI 
 website and visit this page: https://www.pei4h.ca/4-h-leaders , to see if you have completed all the necessary 
 requirements. Project meetings cannot begin until you have received a “conditional letter” from the Provincial  
 4-H  Office.  
 NOTE: As of July 2019 a new policy has been implemented by 4-H Canada that each project group be 
 accompanied by two screened leaders. Insert more information about what National has to say about this 
 policy and why they think it is important for this policy to be in place. 
2. Set Project Meeting Dates  
 The amount and length of project meetings is determined by you, the project leader. That being said, you are 
 responsible for covering five activities or topics (see project activity ideas pages) with the group. You may decide 
 that you’d like to have five meetings - covering one topic per meeting, or you may decide to spend two 5 hour 
 sessions with your group and cover multiple topics or activities in one meeting. This will also depend on the 
 project you are leading. For instance, if you are leading a quilting project, then the member will be focused on 
 one large item with multiple steps and skills involved. However, a rabbit project may require multiple meetings 
 (and even locations) to cover different activities and topics. Meetings can begin anytime after November 15th.  
 Whatever the case, we highly recommend that Project Leaders set dates in advance of members signing up for 
 the project. This method will ensure the members know what they are signing up for, or enable them to make a 
 decision to not sign up if they cannot commit to the dates listed. We also hope that this will avoid a lot frustration 
 for you, because working around multiple schedules is almost impossible! 
3. Choose Topics and Activities 
 You may choose to work on this step before setting dates for project meetings.  Some topics and activities may 
 be able to be covered in one project meeting, while others may need  their own meeting. Regardless, we ask that 
 you document your project meetings and topics covered on the next page so that the 4-H Specialist can refer to 
 this information at Achievement Day if necessary. 
4. Materials & Supplies 
 While you are responsible for determining what materials and supplies are needed, you are not responsible for 
 covering these costs. Options to consider: 
  A. 4-H Canada has a FCC 4-H Club Fund that all leaders are welcome to apply to. These grants are valued at 
   $500 each. Applications are accepted August through to the end of October. 
  B. Asking for supplies. Depending on what project you are leading, just putting a call out for the supplies you 
   need to friends, family, etc. may be successful 
  C. Determine an estimate total for the materials and supplies needed and set a “project fee” that all  
   members will pay to help cover the additional costs 
5. 4-H Year Completion and Project Completion Requirements  
 The project leader is not responsible for 4-H Year Completion (these components will be completed at the Club 
 level) though each member must complete these components. Project leaders should focus on the Project 
 Completion Requirements, found on the front cover of this guide. These are the items that the 4-H Specialist will 
 expect to see on display at the Club’s Achievement Day (typically scheduled for June-July).  
6. Club Meetings & Events 
 Project leaders are not expected to attend monthly club meetings, but are more than welcome to attend if they’d 
 like to know what is going on at the Club, Provincial or National level of 4-H. Similarly, Club events and activities 
 are  open to project leaders, but it is not necessary to attend. Project leaders are encouraged to attend 
 Achievement Day. This is an event that wraps up the Club’s 4-H year and a celebration of member success. 

https://www.pei4h.ca/4-h-leaders
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The Project Leader’s Plan 
After reviewing the Project Completion Requirements list on the front of this guide, review the Project Activity Ideas 
page/s. You can also pull ideas from past experiences, books, social media, online or you can plan to join a took, 
attend an event or book a guest speaker. The sky is the limit! Regardless of what activities or topics you decide upon, 
you should choose five in total. It might be a good idea to ask the 4-H members in your project group what they 
envision before making a concrete plan. In some cases, the project group members may depict what activities or 
topics based on what project item they have in mind.  
 
Topics and Activities 

1. ____________________________________________________________________________________________ 

Supplies needed: 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

 

2. ____________________________________________________________________________________________ 

Supplies needed: 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

 

3. ____________________________________________________________________________________________ 

Supplies needed: 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

 

4. ____________________________________________________________________________________________ 

Supplies needed: 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

 

5. ____________________________________________________________________________________________ 

Supplies needed: 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 

___________________________________________  ___________________________________________ 



 

 

Gears, Gizmos & Gadgets 

Planning Your Project 
 

 Review & Select the activities which you want to learn more about based on your division level - possible topic 
choices are included on the next page! Leaders and/or members are also invited to research and create their own 
project activity.  

 Discuss with your project leader the project activity outlines as explained in the guide. The Leader Resource 
(available at the 4-H PEI Office) does include more detailed instructions for some project activities.  

 Identify your goals & time-line for completing chosen project activities 

Helpful Resources! 

 
 
 
 
 
 

If you are looking for help with one of your project activities, let your 4-H Specialist know,  

maybe we can help you out! 

Call 368-4833 or drop by the PEI 4-H Office at 40  Enman Crescent, Charlottetown. 

In this project, members will examine, through a hands on approach, the progression in understanding of the 
different kinds of simple machines and locate examples of simple machines in the real world. The project meetings 
are designed to engage the members in the discovery process. It is important to stress to members that we can learn 
just as much from our mistakes as from our successes in the design process. The final project meeting has members 
putting several simple machines together to create a more complex machine.  
 
This project is written with the expectation that the project leader(s) will have a working knowledge about machines 
and how they work. If this is not the case, you may need to do some pre-work or research on the activities or recruit 
assistance for certain sections to avoid frustrations.  
 
Success will be likely if the member has followed the project meetings as set out in this guide and at each step 
undergone at least a minimum amount of self evaluation.  

Remember... 
The multiple intelligence theory teaches us that people learn in at least 8 different ways. All individuals will be 
stronger in some ways of “intelligence” and weaker in others. It follows that the more ways we teach, the more 
members we will reach. Teaching projects using a broad blend of writing, reading, hands on work, artwork, self 
evaluation, discussion, and so on, will help increase the learning potential of all members. 

Projects are designed to teach many skills. However, the 4-H member is always more important than the subject 

matter. Stress cooperation in the activities where possible to develop teamwork and cooperation skills. These are 

valuable skills that will assist them in a number of settings. Ensure the work is completed in a manner that members 

feel good about themselves and their efforts. This can be done by assigning appropriate tasks or roles based on 

member’s individual abilities. Modeling and expecting supportive behaviour (i.e. no “put-downs”) amongst members, 

or by other adults, also contributes to a positive experience. 

https://teachergeek.com/collections/stem-steam-activities  

http://science4fun.info/physics/  

https://teachergeek.com/collections/stem-steam-activities
http://science4fun.info/physics/
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Project Activity Ideas 

Activity #10: Putting it All Together - 
 The Mousetrap Car  

Activity #9: Putting it All Together - 
 Critter Trap  

Activity #5: The Lever- 
 Discover the physics behind a Fulcrum , and 

how there are different classes of levers (First, 
Second and Third ) as well as how the different 
classes can multiply your power  

Activity #6: The Wheel and Axle- 
 Learn about  “Hidden wheels” and how friction is 

a forced used in wheel rotation, as well as the 
impact wheel size can have on a machine  

Activity #7: The Pulley- 
 Learn about the different types of pulleys 

(Fixed, Movable and Combined ) and how they 
work  

Activity #8: Putting it All Together - 
 Contraptions  
 

Activity #3: The Wedge- 
 Discover various wedges and learn how and 

why a wedge works  

Activity #4: The Screw- 
 This activity will show how a screw is used in an 

inclined plane , the various jobs the screw can be 
used for and how they work   

New Format. New activities. New ideas. 
 In its first year of the new project format, the 4-H staff welcome any feedback, questions or concerns about the 

Gears, Gizmo’s and Gadget Project. Please do not hesitate to get in touch. Further instructions are provided in 
the Leader Guide. 

 If you have an idea or topic in mind for a project activity that relates to blacksmithing, be sure to talk to your 
project leader!  The new project format allows you to review, discuss and select activities that interest you and 
your fellow 4-H project members. If you don’t see something that you are interested in, suggest a new idea! 
Have fun with it! 

Activity #1: Simple Machines-  
 Learn how using simple machines can make 

work easier or better. This is applied though 
the equation  : Work = Force x Distance  

Activity #2: . The Inclined plane- 
 Discover some common inclined planes and 

learn how they work. 



 

 

Activity #1– Simple Machines 

Background: What is a Simple Machine?  
 

Science Background for Leaders   
A machine is a tool used to make work easier. To put it another way, machines help you get a job done 
with less effort. Simple machines are "simple" because most have only one moving part, and some don't 
have any moving parts. Simple machines include the lever, the screw, the wheel and axle, the inclined 
plane, the pulley, and the wedge.  
 

The scientific definition of "work" is defined as “a force acting on an object to move                                   
it across a distance”.  

 
Pushing, pulling, and lifting are common forms of work. It's important to remember that when you use a 
simple machine, you're doing the same amount of work — it just makes it seem easier. Remember, any 
type of "work" only happens when you move an object over a known distance.  
 
Since work is achieved by having a force act over a distance, science has figured out a simple mathematical 
formula: Work = Force x Distance. If you keep the amount of work the same and you decrease the amount 
of force, the distance must increase. This is just what happens with most simple machines! They reduce the 
effort (force) needed to get the job done but, you're moving things a greater distance. The equation bal-
ances, no matter what, the amount of work you do is exactly the same.  
 
Producers do work when they move cattle. Rougers do work when they pull weeds in certified seed crops. 
Grain farmers do work when they move grain into a bin. Machines make their work easier. The producers 
use a ramp to move cattle onto a truck. The rougers use a hand shovel to help break through the weeds. 
The grain farmers use an auger to move the grain to the top of the bin. The ramp, the shovel, and the au-
ger are examples of simple machines. 
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Activity #1– Simple Machines 

Machines Save Time:  
Lets see how machines help us do our work faster.  

 
Required Materials 
 electric mixing bowl  
 mixer  
 spoons  
 bowls  
 whipped cream, such as Cool Whip  
 graham crackers 
 
1. Pass out spoons, bowls, and 1/2 c. whipped cream to each member, or a small group.  
2. Set a timer for three minutes.  
3. The leader uses the electric mixer to whip the Cool Whip while the members uses a spoon.  
4. After three minutes, show the different bowls of whipped cream.  
5. Discuss the results.  
6. Put the whipped cream on the graham crackers and enjoy!  
7. Brainstorm other ways machines help. e.g. save time, reduce effort needed, increase force. 
8. Discuss with members which whipped the cream faster.  

Machine Mosaic:  

Required Material 
 magazines, catalogs, flyers, etc. (for members to cut pictures from)  
 scissors  
 pencil crayons, pencils, etc. (art supplies for members whom choose to draw)  
Have members create a mosaic or collage of pictures featuring simple machines. Mount or draw the pictures on  a 
half piece of bristol board. Challenge them to try and find an example of all six simple machines. Some possible pho-
tos may include auto ramps, camper chocks, drill, wheelbarrow, hammer and clothesline pulley.  

Machine Mania:  

Required Materials  
 several simple machines  

 
To give members a clear understanding of the different simple machines. Show them real life examples. Turn it into 
a game.  

 Play Whazit? Collect several simple machines. Have members identify them.  
 Do a scavenger hunt with members - challenge them to each find 3 simple machines- they must identify which 

simple machine it is.  
 Play Memory. Gather several simple machines onto a table. Together with the members, identify each simple 

machine. Cover the table with a table cloth hiding the machines. Challenge each member to remember as many 
simple machines as possible. See if the group collectively can remember all the items.  



 

 

Activity #2: The Inclined Plane 
Background:  
Science Background for Leaders   
The word "inclined" means "at an angle". The word "plane" means "a flat surface". For example, a smooth board is a 
plane. Now, if the plane is lying flat on the ground, it isn't likely to help you do work. However, when that plane is 
inclined, or slanted, it can help you move objects across distances. And, that's work!  
Notice that all inclined planes don't move! An inclined plane helps a person to move or raise heavy objects. It en-
ables a load to be lifted with less force, but the distance over which it moves is greater. The steepness of the inclined 
plane helps determine how much effort (force) is needed to do the work. If a person uses a longer board to make the 
inclined plane, they will need less force to move the object up the ramp. If a shorter board is used (the angle of the 
slope is steeper), more force is required but the distance over which it must be applied is less.  
A common inclined plane is a ramp. Lifting a cow onto a truck is much easier if you move them up a ramp--a simple 
machine. (Try picking each cow up and placing them into the back of the truck.) An inclined plane was used to move 
the huge stones needed to build the Egyptian Pyramids. They used over one mile long, shallow ramps to help get 
them to the top! Another inclined plane is the zipper! Yes, even the see-saw that you played on as a kid!  

Inclined Plane vs. Lifting:  
Required Materials  
•large books  
•rubber band strip (tied to the top of the bag)  
•one cup of rice inside a small plastic sandwich bag (closed with a twist tie) 
• ruler   
 
What is the difference in the amount of work needed to move an object up an inclined plane and lifting it?  
1. Stack the books in one pile.  
2. Lean one book against the other to create an inclined plane.  
3. Place the bag of rice on the table.  
4. While holding the end of the rubber band, lift the bag of rice straight up to the top of your book stack.  
5. Use the ruler to measure the length of the rubber band.  
6. Now put the bag of rice at the bottom of the inclined plane and drag it to the top of the stack of books by pulling 

on the rubber band.  
7. When it is almost to the top, measure the length of the rubber band.  
8. Move the inclined plane to different heights and predict which height inclined planes are the easiest and require 

How Much Work:  
Required Materials 
 ruler (30 cm)  
 shoebox  
 meter stick  
 spring scale  
 weight  
 
What happens to the amount of work needed to move a resistance when the distance of the inclined plane in-
creases?  
1. Place the shoebox on a tabletop.  
2. Place one end of the ruler on top of the shoebox and the other end of the ruler on the tabletop. 
3. Put the weight on the lower end of the ruler.  
4. Attach the spring scale to the weight.  
5. Slowly move the weight up the inclined plane to rest on the top of the shoebox.  
6. Read the spring scale as you move the weight.  
7. Next replace the ruler with the meter stick.  
8. Repeat steps 2 - 7.  
9. Discuss with the members why the weight shown on the spring scale is different.  



 9 

 

 Thick OR Thin?  

Required Materials  

 2 wood blocks  
 1 thick wedge  
 1 thin wedge  
 1 table  
 1 ruler  
 
Activity One  
1. Put the blocks side by side on the table. Use the ruler to measure how long the two blocks are.  (See Figure 1.) 
2. Place the thin wedge where the blocks meet and push down as shown in Figure 2. Now measure the length of 

the blocks. 
3. Put the two blocks back together and repeat step 3 using the thick wedge. Measure the length of the blocks.  
 
Activity Two  
1. Measure the height of the table from the floor.  
2. Push the thin wedge under the leg of a table.  
3. Measure the distance from the floor to the top of the table  
4. Repeat with the thick wedge.  

Background: 

The wedge is the working twin of the inclined plane, made up of a  of inclined planes. Instead of just using 
one smooth side of the unmoveable inclined plane, you can use the pointed edges to do other kinds of 
work. It does its work by being able to move, while the inclined plane always stays in one place. A wedge 
uses force to spread things apart or to raise an object. The longer and thinner a wedge is, the less strength 
(force) you need to do the work. A wedge is able to do three different types of work: connecting (the nail), 
splitting (the knife, axe), and tightening (the doorstop). Some examples are saws, shovels and even a 
woodpecker's beak.  

Activity #3: The Wedge 

Good Wedge                                                      Poor Wedge        

 
A Common Wedge:  

Required Materials  
 Apples  
 Kitchen knives  
 – appropriate knife safety rules should be applied  
Procedure 
1. Pass out an apple (or a potato will work) to each member or small group.  
2. Ask them to cut it up and if they would like a simple machine to do so.  
3. Pass out knives, but insist that they use the dull (flat) side.  
4. After they have struggled for a few minutes, ask them to use the sharp side and see if they notice a difference.  
5. Ask them what the difference is between the dull side and the side they normally cut with.  
6. Explain the difference in the force needed to make the cut. The sharp side of a knife is a wedge. It looks like an 

inclined plane. Explain that a knife is a type of wedge. A wedge converts motion in one direction into a splitting 
motion that acts at right angles to the blade. Nearly all cutting machines use the wedge. Because you must push 
a little farther, the push force you have to use is less.  

7. A very sharp knife requires less effort to cut through the apple / potato because it's blade has been made thin-
ner by sharpening. Remember that a wedge works better if it is long and thin.  

8. While snacking on your apples, discuss other common everyday tools that use a wedge. Have the members 
brainstorm as many suggestions as they can think of. Having a few examples available will help them to visualize 
what wedges are. For example, you might gather a nail, scissors, axe, shovel, doorstop, and saw. 

  

BLOCK BLOCK 

Measure this length 

Figure 1 

 

  

Figure 2 

Wedge 



 

 

Activity #3: The Wedge 

Sharp OR Dull:  

Required Materials  
 Paper  

 Dull Scissors  
 Sharp Scissors  

Procedure:  

 The group will cut paper with both sharp scissors and dull scissors. They will observe that the 
sharp scissors will cut better than the dull scissors.  

 
Discussion : 
 How are the cuts different?  

 

Nails:  

Required Materials  
 Hammer  

 Block of wood  
 Nails  

 Various sizes  
 - Blunt ends  
 - Sharp ends 

 
Procedure :  

 Hammer a very thin nail into a block of wood  

 Hammer a thick nail into the same block of wood.  
 
Discussion: 

 Which was easier?  

 The thin nail is easier to hammer into the wood because the point of the nail (the wedge) is       
thinner.  
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How a Screw Is an Inclined Plane:  
Required Materials   

 Pencil (one per member)  

 Paper (one piece per member)  

 Coloured felt tip marker  

 Scissors  
The purpose of this activity is to demonstrate how a screw is an inclined plane: 
1. Cut a right triangle from the paper. The dimensions should be about 5 inches (13 cm), by 9 inches (23 cm), by 

10.3 inches (26 cm).  
2. Use the felt tip marker to colour the longest edge (10.3 inches) of the triangle.  
3. Position the shortest side (5 inches) of the triangle along the side of the pencil and then evenly wrap the paper 

around the pencil by rolling the pencil.  
4. The marker line will show how the screw pattern is developed by wrapping an inclined plane around a cylinder.  

Activity #4: The Screw 

Background:  

Science Background for Leaders   
The screw is a simple machine that uses an inclined plane to do its work. The screw is an inclined plane that 
is cut into a spiral shape and wrapped around a cylinder or shaft. It can hold two things together; make a 
hole in things; and help lift items. It is kind of hard to see the similarities with a cattle chute, but the screw 
is really just another kind of inclined plane.  
 
Airplane propellers, helicopter blades, and fan blades are screws that screw through the air, propellers on 
boats screw through the water. Drills use a kind of screw called a bit to make holes in objects. Just about 
every machine built requires the use of some form of screw to hold it together.  

How Screws Work:  
Required Materials  
 Same length large screws with different threads  
 Magnifying glass  
 Car jack  
 Swivel chair  
Look at the screws carefully (with a magnifying glass for the smaller ones). 
Note the number of spirals and types for different jobs. 
Allow participants to experiment with a variety of types and sizes of screws. 
Discuss and have the members’ answer the following questions: 
1. What part of the screw is like an inclined plane? [The threads.] 
2. What part of the screw is like a wedge? [The point.] 
3. How does a screw help you work? [By increasing the distance (the track of the thread) less force is needed to 

push the wood apart.] 



 

 

Activity #4: The Screw 

Archimedes Screw:  

Required Materials 

 1 liter pop bottle 

 Wooden dowel 

 Glue  

 Tack  

 Stiff cardboard  

 A sharp craft knife  

 Pea or Canola seed 
 
Some people think that the screw was invented in about 400 BC by Archytas of Tarentum (428 BC - 350 BC) 
and used in presses to remove oils from olives and juice from grapes. But the most famous use of the 
screw principle was Archimedes (287 BC - 212 BC) who used them to raise water for irrigation and for re-
moving ship bilges in the third century. 
1. Cut the bottom off the bottle and cut a triangular hole in the neck of the bottle. 
2. Cut out six cardboard circles, just big enough to fit inside the plastic bottle. 
3. Cut a small hole in the center of each disk, the same diameter as the wooden dowel. 
4. Make a slit in each cardboard disk, from the center hole to the edge. 
5. Now join the cardboard disks to make the screw shape. Take two disks. Glue the edge of the slit in one 

disk onto the opposite edge of the slit on the second disk. 
6. Next, glue the free edge of the slit in the second disk to the opposite edge of the slit in a third disk. 
7. Continue to glue the slit edges in this way until all six disks have been stuck together to make a screw. 
8. Push the dowel through the holes in the centers of the disks, and stretch out the screw along the 

length of the dowel. Glue the two free ends of the cardboard screw firmly to the dowel. 
9. Slide the completed screw into the bottle. Hold it in place with a small tack pushed through the bottle 

cap and into the end of the wooden dowel. 
10. Now test your Archimedean screw. Dip the bottle into a box of seeds and twist the dowel gently with 

your fingers to draw some seeds up out of the box. 
 
 

Discussion Questions 
Find practical everyday examples of the Archimedean screw and de-
scribe the type of work for which it is used. In some parts of Africa, 
farmers still use Archimedean screws to irrigate their crops, lifting 
water from a river into raised irrigation canals. These are powered 

either by animals or by hand.  
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Activity #5: The Lever  

Background:  
Ever try pulling a really stubborn weed out of the middle of a flowerbed?  You know, a deep, persistent weed that is 
about to take over the flowerbed.  With a took, like a hand shovel, you should be able to clear up any weeds that are 
taking over any flowerbed.  Any tool that pries something loose is a lever.  A lever is an arm that pushes against a 
“fulcrum” (or point). 
A Lever has three (3) parts: 
1. Reistance Force or Load - What you are trying to move or lift. 
2. Effort Force - The work done on the lever. 
3. Fulcrum—A fixed pivot point. 
 

**The farther the force is from the fulcrum,  
the easier it is to work the lever** 

 
A class-1 lever: 
Has it fulcrum located somewhat between 
the effort and the load.  A first class lever is 
like a teeter-totter or    see-saw.  One end 
will lift an object (child) up just as far as the 
other end is pushed down. 

 
A class-2 lever: 
The fulcrum is at one end, the effort is at the other 
end and the load is in the middle. A second class 
lever is like a wheel barrow. The long handles of a 
wheel barrow are really the long arms of a lever. 
Other examples are a screwdriver, a catapult, a   
nutcracker, and a stapler.  

 
A class-3 lever: 
The fulcrum is at one end and the effort is applied be-
tween the fulcrum and the load. A third class lever is 
like a fishing pole. When the pole is given a tug, one 
end stays still but the other end flips in the air catch-
ing the fish. Baseball bats, hockey sticks, tennis rack-
ets, and golf clubs all gain speed because the hitting 
end moves faster than your arm. 

      

          Resistance Load 

 

 

                  

  

           

                        Effort Force 

 

 

 

 Resistance Load 

  

                                                      

       

  Effort Force 

    

  

 

            Fulcrum 

    Resistance Load 

 

 

 

 

 

 

 

 

 

       Resistance Load 

 

 

 

 

 

 

 

 

 

There are THREE  Kinds of Levers:  



 

 

Activity #5: The Lever 

Types of Levers:  
Have the members identify what type of lever 
each one is.  
 
Discuss where the force is applied and use the 
diagrams to help them understand why each 
lever is in the class that it is.  
 
Have the members come up with three levers of 
their choice.  

The Load 
(Number of 

washers being 
lifted) 

The Fulcrum 
(Measurement 

where fulcrum is) 

The Force 
(Number of 

washers needed 
to lift load) 

1 7” (17.5 cm)  

1 3.5” (8.75 cm)  

1 10.5” (26.25 cm)  

5 7” (17.5 cm)  

5 3.5” (8.75 cm)  

5 10.5” (26.25 cm)  

2 1” (2.5 cm)  

2 2” (5 cm)  

2 3” (7.5 cm)  

2 4” (10 cm)  

2 5” (12.5 cm)  

The Load 
(Number of 

washers being 
lifted) 

The Fulcrum 
(Measurement 

where fulcrum is) 

The Force 
(Number of 

washers needed 
to lift load) 

2 6” (15 cm)  

2 7” (17.5 cm)  

2 8” (20 cm)  

2 9” (22.5 cm)  

2 10” (25 cm)  

2 11” (27.5 cm)  

2 12” (30 cm)  

2 13” (32.5 cm)  

   

   

   

Lever Multiplication:  
Required Materials  
 1 fulcrum made from a length of dowel  
 glued to a small block of wood.  
 1 - 14” (35 cm) length of wood with marks one inch (2.5cm) apart.  
 20 washers to use as weights 
A lever is a simple machine with a straight stick that rests on a pivot point or fulcrum. Downward motion on one 
end causes upward motion on the other end. Depending on where the fulcrum is located, a lever can multiply the 
force applied or the distance over which the force is applied. 
1. Balance the lever at its center on the fulcrum. 
2. Place one weight as close to the end of the lever as possible. 
3. Place weights on the other end until you are able to lift the load. 
4. Vary the weights and distances as indicated in the chart below or make up your own combinations as the mem-

bers’ interest dictates. 
5. Can the members guess what each value will be before actually balancing it? 

Task Type of Lever 

Pliers 1 

Teeter Totter 1 

Nutcracker 2 

Wheelbarrow 2 

Broom 3 

Uplifting Levers - Crow Bar 1 

Fishing Pole 3 

Tweezers 3 

Dolly 2 
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Activity #5: The Lever 

Guess the Class:  

Required Materials  
 large washers taped together  
 30 cm ruler  
 pencil  
 
What happens when the distance is changed between the fulcrum and the effort force?  
1. Place washers on top of ruler at the 1 cm mark. 
2. Place the pencil under the ruler at the 10 cm. 
3. Push down on the 30 cm mark (effort force). 
4. Move pencil to 15 cm mark and again push down at 30 cm mark (effort force). 
5. Compare your effort force in steps 3 & 4. 
6. Move pencil to 20 cm mark and again push down (effort force). 
7. What class lever is this?  

The Incredible Lever:  

Required Materials  
 wood block or brick 
 plank of wood, 1" thick and at least 4 feet long  
Note: If these materials are not available, use a playground see-saw. 
 
1. The Greek scientist Archimedes 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. In the following 
activity a lever will be used to lift an adult. 

2. Make a lever by placing the plank over the wood block. To take advantage of the properties of the 
lever, make sure the fulcrum (wood block) is closer to the end of the lever on which the adult will 
stand. 

3. Have the adult stand on the short end. Have the member stand on the long end. If the child cannot lift 
the adult, adjust the fulcrum so that it is closer to the side on which the adult is standing. Show the 
members how strong they can be through the use of the lever.  



 

 

Activity #6: The Wheel and Axel  

Background:  
The wheel is thought to be one of the most important inventions in history and has been used for thousands of 
years. With its use, humans have been able to do jobs that would have been impossible to perform before its inven-
tion. Imagine a world today without the wheel and axle. You would not be able to travel, have computers (cooling 
fans) or even ride your bicycle.  
A wheel and axle is really two machines but used different ways.  
In the last section, we talked about the different types of levers. Well, the wheel and axle is just another type of first 
class lever. The axle (a small wheel) acts as the fulcrum, which is in the center. The outside rim of the wheel is like 
the handle of a lever; it just wraps all the way around. 
A door knob or a faucet on a sink are really round levers, and the "fulcrum" is in the middle where the axle turns. 
Imagine if a door knob was replaced with a little rod. It would be much harder to open the door! Once again, there's 
a trade-off: The larger the diameter of the wheel, the less effort you need to turn it, but you have to move the wheel 
a greater distance to get the same work done.  
Another way is to help something travel. Putting wheels and axles on something makes it easier to move. A wagon 
without wheels would drag over the ground. The scraping, or friction, of the box on the ground would make it hard 
for you to pull the wagon. But wheels on axles go rolling smoothly along. Since only the very bottom of the wheel 
touches the ground, there is less surface area to rub — and less friction. Imagine pulling a trailer stacked with hay 
bales without any wheels! The bigger the wheel, the easier it is to make something roll.  

Hidden Wheels:  
Have members brainstorm machines that use the wheel and axles but aren’t obvious because the wheels are hidden. 
e.g. fan inside a computer, electric pencil sharpener, watch. 
 
The Power of Friction:  

Required Materials  
 String  
 Heavy book  
 Pencils  
 
1. Give each participant a piece of string. 
2. Have each participant tie the string around a heavy book and  
 drag it across a table. 
1. Place the pencils under the book and again pull it across a table. 
2. Explain what takes less force and why. 
 (roller because it reduces the amount of friction). 
 

The Wheels on the Bus:  

Required Materials 
 small box (1 per member) 
 extra cardboard for making circles (wheels) 
 Elastics 
 hole punch or pencils (or other implement for safe hole punching) 
 scissors  
 
1. Make cars with different numbers of wheels, such as 4, 5, 6 and 7. Assign a different number of wheels to each 

member.  
2. Have the participants build cars out of a box. For wheels, use cardboard circles held on by rubber bands 

threaded through the middle of the circle (wheel), through the body of the car and/or through the opposite 
wheel. Tape or securely knot the elastics to secure, main thing is to try to make the wheels have some degree of 
turning ability. 
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Activity #6: The Wheel and Axel  

Spool –O– Rama:  

Required Materials  
 spools of various sizes  
 scrap lumber  
 nails  
 a hammer  
 handful of different-sized rubber bands  
 
1. The spools in this activity are really wheels turning on posts called axles, forming a simple machine. 

Place the spools on the board as shown above to start.  
2. Insert a nail into the center of the spool and hammer the nail into the board. The nail should go in far 

enough to hold the spool in place. Turn the spool until it will turn easily.  
3. Loop a rubber band around two or more spools.  

 When you turn one spool, what happens to the others?  
 Does it matter which one you turn?  

4. Try putting a twist in the rubber band. Or use a combination of large and small spools.  
 How does that effect what happens?  

5. Design a challenge.  
 Tape an action figure or small toy to the top of one spool. Make it so that the spool is still able 

to turn.  
 Connect all the spools together in a system you design. Pick the spool you will use to drive the 

system. Can you guess which way the figure will turn? Will it turn faster or slower than the   
driving spool? 

Bikes:  

Required Materials 
 bikes of different wheel diameters 
 measuring tapes 
 
1. We want to compare how far a bike travels when the pedals make one complete revolution or, in bicy-

cle terms, "one crank of the pedal." You will need some space to do this, and this should be done with 
teams walking next to the bike turning the pedal, not riding it. You do not want to let the bike coast. 

2. Do all the bikes travel the same distance? 
3. Why do the bikes travel different distances when each was given the same single revolution or "crank" 

of the pedal? 
4. Look at the wheels. For each bike, measure and record the height of each wheel. The height of the 

wheel can be measured from the ground, through the center of the wheel, to the top. This is also called 
the diameter of the wheel. 

5. Now measure and record how far the wheel roles if it makes one complete revolution. Start with the 
valve stem at the bottom and roll the bike forward until the valve stem is back at the bottom. Measure 
how far the bike traveled. This measure is also called the circumference of the wheel. 

6. Discuss which bike would require the most and the least effort from the rider to cover the same         
distance.  



 

 

Activity #6: The Wheel and Axel  

Wheel Of Sails:  

Required Materials 
 scissors  
 rulers  
 sheets of paper (one per member)  
 pencil  
 quarter  
 paper hole punch  
 straw (one per member)  
 play dough  
 thread  
 paper clips  
 
1. Cut a 15 cm square from a sheet of paper. 
2. Draw two diagonal lines across the paper square so that you have an “X”. 
3. Use a quarter to draw a circle in the center of the square. 
4. With a hole-punch, make one hole in each corner of the square. 
5. Make a hole through the center of the circle with the point of a pencil. 
6. Use the scissors to cut the diagonal lines up to (but not through) the edge of the circle in the center.  
7. To form a paper wheel-of-sails, fold the corners with the holes over the center, one at a time, aligning 

all the holes with the hole in the center of the paper. 
8. Push a drinking straw through the holes and position the paper wheel in the center of the straw. 
9. Wrap a small piece of clay around both sides of the straw next to the paper wheel to keep the wheel in 

place. 
10. Tie one end of a thread to the straw about 5 cm from one end of the straw. Tie the free end of the 

thread to the paper clip. 
11. Hold your hands upright in front of your face, with your thumbs pointing towards your body. 
12. Cradle the ends of the straw in the grooves formed between your index fingers and thumbs. DO NOT 

grip the straw.  
13. Blow toward the paper windmill, observe the movement of the paper wheel, straw and paper clip.  

Members’ Machine Works Achievement Day Requirements 
Encourage the members to save the cars, spool-a-rama(s) and wheel – of sails  
for display at achievement. Suggesting a “4-H Shoebox” is a good way to keep  

fragile 4-H projects safe until achievement time 
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Activity #7: The Pulley 

The Background:  
A pulley is a simple machine made with a rope, belt or chain wrapped around a grooved wheel. As the wheel rotates, 
the rope, belt or chain moves either up or down. This grooved wheel (pulley) turns freely in a frame called a block.  
Pulleys are wheels that, when strung together, allow a person to lift an object. A pulley works two ways. It can 
change the direction of a force or it can change the amount of force needed to lift an object. Given enough pulleys, a 
very powerful machine can be created, although you might have to pull two meters of rope or cable through the pul-
leys in order to lift an object one meter.   
 
A pulley that is attached to an unmoveable object e.g. a ceiling or wall, is called a fixed pulley. The wheel of a fixed 
pulley turns, but the pulley itself does not move. A fixed pulley only changes the direction of effort. It does not re-
duce the effort needed; sometimes you may have to apply more effort than the load. When you pull down on the 
rope, the load moves up. Pulling down is easier than pulling up because you use your body weight when pulling 
down.  
 
A movable pulley is a pulley that moves with the load and is attached to the object you are moving. One end of the 
rope is attached to an unmoveable object. The other end of the rope goes down through the pulley attached to the 
load and then back up to the top. Pulling on the other end of the rope causes the load to move up. The movable pul-
ley allows the effort to be less than the weight of the load but does not change the direction of effort. The load is 
supported by rope on both sides of the pulley, which means that half as much effort is needed to lift the load. The 
force needed to move an object is less, but the distance through which the force must move is longer.  
A combined pulley makes life easier as the effort needed to lift the load is less than half the weight of the load. The 
main advantage of this pulley is that the amount of effort is less than half of the load. The main problem is that the 
rope travels a very long distance.  

A Simple Pully:  

Required Materials  
 wire coat hanger or other heavy bendable wire 
 wooden or heavy plastic spool  
 string  
 cup hook  
 board (fixed)  
 weight (anything heavy – workboot with laces works well) 
 
1. Cut the bottom of the coat hanger and insert the spool into the open 

ends of the wire.  
2. Adjust the wire so that the spool turns easily, and then bend the ends 

down to keep the wires from spreading.  
3. Screw a cup hook into a fixed board.  
4. Hang the coat hanger pulley on the cup hook.  
5. Loop a string once around the spool.  
6. Attach a weight to the end of the string.  
7. Pull the string to lift the weight.  
8. What would happen if you used two pulleys instead of only one? Try it and find out.  



 

 

Activity #7: A Simple Pulley 

Flagpole Pulley:  
Required Materials 
 coat hanger pulley from last activity  
 Paper 
 
A flagpole uses a fixed pulley.  
1. Cut a two-meter piece of string, thread the string over the pulley, and tie the ends of the string together.  
2. Make a paper flag.  
3. Fold a tiny edge of the flag over the string and tape the back to hold the flag to the string.  
4. Have your partner hold the pulley up in the air in one place. Adjust the string so the flag is hanging at the bottom 

of the loop.  
5. Using a marker, make a mark at the top of the string where it rests on top of the pulley.  
6. Pull down on the string opposite the flag until the flag has reached the top.  
7. Observe the distance the string is pulled down and the distance the flag moves. Look at where the black mark on 

the string ends up. Discuss: When you pulled down on the string, what way did the flag move? Was it the same 
or the opposite way that the string moved? Which moved the furthest the string or the flag?  

More Pulleys: 
Required Materials  
 three members  
 two broom handles  
 one ten foot long piece of twine or rope 
 
What happens when you increase the number of pulleys?  
1. Have one member tie the end of the twine onto one of the broom handles. 
2. Have two members stand across from each other holding opposite ends of the broom handles (one in each 

hand). Have them hold the broom handles so that they are parallel and about two feet apart. 
3. Wrap the twine around the broom handles twice. (like a pulley system)  
4. Have the third member pull on the twine as the other two members try to hold the broom handles apart. 
5. Now wrap the twine around the broom handles two more times and repeat step 4 again. 
6. Discuss what happened and use this observation to show members how pulleys work.  

Message on a Pulley:  
Required Materials 
 2 spools 
 string (12 meters) 
 2 pencils 
 Paperclips 
 Message 
 
A PULLEY lets us change the direction of the force we use to do work. 
Can you use a pulley to help you send messages across the room?’ 
 
1. Put the pencils through the spool centers. 
2. Tie the ends of the string together to make a loop. 
3. Have one member hold the ends of one pencil (allowing the spool to turn freely). 
4. Have one member hold the other spool in the same manner across the room. 
5. Wrap the string around the spools to create a pulley system. 
6. Have another member write a message and attach it to the pulley with a paper clip. 
7. Have a member pull the string to move the message. 
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Activity #7: Pulleys 

One OR Two:  

Required Materials 
 board and pulley  
 ice cream pail  
 weight ( dirt or pebbles to go in the pail)  
 2 hooks  
 2 rulers  
 pulley  
 clamp  
 Rope 
 
Prepare the setup as shown in Figure 1. 
 
1. Have one member hold the loose end of the rope right where it comes out of the pulley. The rope 

should be tight, but the weight should still be on the floor. 
2. Have another member hold one of the rulers so that one end is right by the member’s hand. See Figure 

2. 
3. Pull the rope 12 inches to the other end of the ruler and hold it there.  
4. While the rope is being held still, have a member measure the height from the floor to the bottom of 

the pail and record it.  
5. Repeat these steps with a 2-pulley setup. Be careful to pull the rope exactly 12 inches. 

Figure 1 Figure 2 



 

 

Activity# 8, 9, 10: Putting it all Together 

Background:  
Machines can be very complex or very simple. Everyone has probably used all of the six machines listed below at one 
time or another, maybe without realizing it. Simple machines form the basis of more complex constructions. For ex-
ample, the complex machine we call a "car" is really composed of many different groupings of these six simple ma-
chines:  
 
 Lever 
 Inclined Plane 
 Pulley 
 Screw 
 Wheel and Axle 
 Wedge  
 
This section will take 2 to 3 meetings. Divide the project material into the appropriate meeting settings – dependent 
on the ability and behaviour of your members and the time available per meeting. This is an opportunity for mem-
bers to “play with simple machines and see their “real life” applications.  

The Contraption Challenge:  
In this challenge, you will use simple machines to build a contraption that can lift a steel or iron washer from a table 
top into the air far enough for it to then drop the washer into a paper cup placed next to the washer.  
 
Required Materials 
 any combination of these six simple machines (the more, the better): lever; inclined plane; pulley; screw; wheel 

and axle; wedge 
 string or fishing line 
 iron washers 
 paper cup 
 magnet(s) 
 empty plastic soda bottles 
 Mousetraps 
 drinking straws 
 coat hangers 
 steel spheres 
 marbles 
 water 
 etc.  
 
Building Blueprints 
1. No batteries may be used. 
2. Any combination of simple machines may be used. 
3. The washer and paper cup must be placed next to each other on the table top, separated by no more than 10 

centimeters. 
4. Once the motion starts, you may touch only one spot on the contraption. The washer must be lifted from the 

table top and dropped into the cup with only one human touch. e.g. start a marble rolling, pull a string, turn a 
crank, etc – only one – no combinations allowed 

5. Your contraption should have a theme. 
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Activity# 8, 9, 10: Putting it all Together 

The Critter Challenger:  

Materials Required  
Anything to build with (Some suggestions would include: masking tape, duct tape, string, screws, nails, 
wood ramps, marbles, cups, dominos, hammer, pulleys, cardboard, popsicle sticks, rubber bands, lids, film 
canisters,etc.)  
 
Procedure   
1. Create a trap that has at least 3 steps to close the trap. 
2. Include 2 to 3 different simple machines that will trap (but not hurt) a small critter. 
3. No batteries may be used. 
4. Any combination of simple machines may be used. 
5. The critter trap may be built of any materials that you choose. 
6. The "critter" must be trapped "alive": no bashing or smashing. For demonstration purposes, use a small 

toy. 

The Mousetrap Car:  

You are challenged to create a "mousetrap car". The spring of a mousetrap can store a large amount of  
energy when it is pulled back and let go. This makes the mousetrap the perfect "motor" for a homemade 
car.  
As the trap closes, the metal bar pulls a string that has been wrapped around the axle of the mousetrap 
car. This causes the axle and attached wheels to spin moving the car forward. Using this basic method of 
movement, the members can build a variety of cars.   



 

 

Activity# 8, 9, 10: Putting it all Together 
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4-H MEMBER OPPORTUNITY -  Provincial 4-H Judging Competition (Annual Event) 

This event is open to all members, ages 9-21, and offers a great opportunity to learn more about judging in a       
competitive atmosphere (Three age categories & cash prizes awarded to top members for their judging abilities). 
Senior members (17-21) also compete for the chance to join the Maritime 4-H Judging Team to compete at          
Agribition (Regina, SK) in November. 

 4-H Canada Learns is a resource tool providing information on 4-H projects from different provinces.  
 Check out www.4-h-learns.org/resources - keyword “judging” for resource documents that will help with        

developing and building your judging skills! 

 4-H PEI is able to provide information to members and leaders on both livestock and non-livestock judging    
practices. Check with your 4-H Specialist for more information AND be sure to check out the 4-H PEI Judging  
Resource page at www.4hpei.ca  

Judging is an important skill that you will use in 4-H and beyond. As a 4-H member, judging will help you 
develop important assessment skills, and with practice, you will learn to carefully observe, evaluate, make 
decisions, communicate with confidence. 

Is Judging a requirement for THIS project?  

Judging is not a requirement for ALL 4-H PEI projects, but you are encouraged participate in the practice whenever 
possible.  

 When Judging is a requirement, it will be listed in the PCR’s (Project Completion Requirements) on the front page 
of this member booklet. Members will need to fill out the score card below showing that the activity has been 
completed.  The judging activity will be arranged by your project leader!  

 When Judging is not a requirement, members and leaders may use the information and scorecard below for 

practice and learning.  The skills learned from 4-H judging are used in everyday life situations, so it is always a 
useful skill to build! 

Score Card for Judging 
 

I place this class of: _____________________________ in the order of _____  _____  _____  _____             

          (Description - specify type of animals or items)                    (1st)            (2nd)           (3rd)           (4th)
 

I place _____ over _____ because:  

Reasons: ______________________________________________________________________________________ 

    ______________________________________________________________________________________ 

I place _____ over _____ because:  

Reasons: ______________________________________________________________________________________ 

    ______________________________________________________________________________________ 

I place _____ over _____ because:  

Reasons: ______________________________________________________________________________________ 

    ______________________________________________________________________________________ 

I place _____ at the bottom of this class because:  

Reasons: ______________________________________________________________________________________ 

    ______________________________________________________________________________________ 

For these reasons, I place this class of: ___________________________ in the order of _____  _____  _____  _____    

                            (1st)            (2nd)           (3rd)           (4th)
 

4-H Judging 

https://www.4-h-learns.org/resources


 

 
4-H Year Completion Checklist 

In addition to completing a Skill Based 4-H project, members are also required to participate in              
Communications, at least ONE Ag. Awareness Activity and ONE Community Service Activity in order to 
complete the 4-H year.  

Use the space provided to reflect on what you have learned through participation in these activities.  

If this information has already been completed in another booklet, please indicate where it can be found:  

 

4-H PEI - Staff Comments (Optional) 

Completion Requirements   Completion Notes   

Skill Based Project    

Communications   

Ag. Awareness Activity   

Community Service Activity   

Agriculture Awareness Activity 

What did you do to complete this activity this year? (Either on your own or with your 4-H Club) 
 

 
 

What area of Agriculture would you like to explore in the future? 
 

 

 
 

Community Service Activity 

What did you do to complete this activity this year? (Either on your own or with your 4-H Club) 
 

 
 

What will you do in the future to give back to your community? 
 

 

 

My Communications Activity 

 Speech  Demonstration 
(Single) 

 Demonstration 
(Team) 

 Alternate Communications:  

What I learned:    

What I can work on:  
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LEADER  COMMENTS (optional): Leader observations can be helpful to you in future years with this and 
other 4-H projects.  Be sure to ask your project leader if they would like to reflect on your 4-H year. 

Member Reflection  

As a 4-H member, you are encouraged to “Learn to Do by Doing” through hands-on        
activities.  Keeping a record of your 4-H activities with this Member Reflection will       
provide helpful insight for you, your leader and the 4-H Specialist as to skills you have 
learned and projects you have completed throughout the 4-H year! 

Skill Based Project:  You are encouraged to work on skill development and completion of project          
requirements (with guidance from the project leader) throughout the 4-H year.  Not 
every activity will have a tangible item (for display), but you are asked to share the 
activities and learnings in which you participate below...   

Project Activity: ____________________________________   

What I did:  _____________________________________________________________________ 

What I learned: _____________________________________________________________________ 

What I liked:  _____________________________________________________________________ 

(feel free to use more space if necessary!) 

Project Activity: ____________________________________   

What I did:  _____________________________________________________________________ 

What I learned: _____________________________________________________________________ 

What I liked:  _____________________________________________________________________ 

Project Activity: ____________________________________   

What I did:  _____________________________________________________________________ 

What I learned: _____________________________________________________________________ 

What I liked:  _____________________________________________________________________ 

Project Activity: ____________________________________   

What I did:  _____________________________________________________________________ 

What I learned: _____________________________________________________________________ 

What I liked:  _____________________________________________________________________ 

Project Activity: ____________________________________   

What I did:  _____________________________________________________________________ 

What I learned: _____________________________________________________________________ 

What I liked:  _____________________________________________________________________ 

I am most impressed by…   

I believe that you have learned…  

In the future I encourage you to...  


