
 

 

Welcome 4-H Leaders! 
 

Welcome to the “Exploring Machines” project.  There is lots of information, 

fun facts, and hands on activities that covers the basic scientific principles on  

how machines work. This guide provides you with project meeting plans (Skill 
Builders) that include a skills list, background information, activity suggestions, 

and ways to know if your members have learned the skills identified. In short, all 

the information and tools necessary to make this project a rewarding one for you 

and your members. 

 

In this project, members will examine, by learning to do by doing, the  

different kinds of simple machines, how electricity and magnets work, and how 

to make their own machines.  The Leader Guide is written with the expectation 

that the project leader(s) will have a working knowledge about machines and 

how they work. If not, you may need to do some pre-work / research on the 

activities, or recruit assistance for certain sections. 

 

Be sure to try out activities, demonstrations or hands on work ahead of time to 

ensure you have an understanding of each Skill Builder - this also allows for any 

adjustments should an activity not work for you or  

if any equipment or supplies are unavailable.  

 

The 3D’s of Learning - Each Skill Builder has 

three sections of learning called “Dream it!”, “Do  

it!” and “Dig it!”. Below is a description of each. 
 

Dream it!  Plan for Success - this gives members  

a chance to help plan their activities. A skills 

checklist, background information, important words, and activating questions are 

included in the Member Manual so they will be able to think about the topic and 

activity and decide how they will approach it. The Leader Guide contains in-

depth background information on the topics, material lists, suggestions, time 

requirements for activities, and activating, acquiring, and applying questions to 

engage member’s thinking through each step of the learning process. 
 

Do it!  Hands on learning - this is where members are engaged in the activity 

planned / discussed in the Dream it! Section. Here members are doing the 

activities and leaders are observing, recording, and providing feedback on how 

well they are doing. Allow as much individual practice as required; you are 

assessing the progress and understanding of individual members. 
 

Dig it! What did you learn? - this simply means that members and leaders need to ‘dig into their 

learning’. For the learning cycle to be completed, both need to reflect on how things went and how 

well they did. For members, this involves self-assessment, giving feedback, creating meaning from 

their experiences, and thinking about what they would do differently next time. Once this is done 

they will be in a good position to apply what they have learned to the next experience.  

 

    The sequence of project meetings and specific skills building outcomes 

    for members in this project are on the chart on the following page. 
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Each section, 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 The Member Learn? 

To complete this project, members must: 

 Complete the activities in each Builder OR a similar activity that focuses on the 

same skills as you and your members 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 

8 

9 

10 

10 

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 

15 

16 

17 

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 

Electricity 

 A Simple Electric Circuit 

& Switch 

22 

23 

 

24 

 

Skill 

Builder 

4 

 

Magnetism 

 Explain what magnetism is 

 Identify what substances are magnetic  

 Build an electromagnet 

 Marvellous Magnets 

 Making Electromagnets 

29 

30 

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 

 

35 

Skill 

Builder  

6 

Monster Machines 

 Plan and create your own machine 

 Demonstrate ability to solve problems 

 Mousetrap Car or 

Junkyard Crane 

 

40 

42 

Once your members successfully complete their builders, they will showcase what they have learned. 

Showcase  

&  

Portfolio  

 Explain success in using the skills listed 

above 

 Showcase Challenge 

 My Portfolio Page 

46 

47 



4-H Project Series Skill Development Levels 
 

Each project topic series contains three levels of skill development: explore, discover, and master. 

 

Explore - each project series has is one project outlining the fundamentals.  All members will be 
expected to complete the Explore level project before moving into the Discover level projects.  It 

introduces the basic skills and terms needed by members for subsequent projects in that series.  

 

Discover - each project series has several project options and members are encouraged to take as 

many as they would like.  At this level, members practice topic specific techniques and gain theme 

related skills through specialized builders. 

 

Master - multiple project options encourage members to specialize in a topic.  They may branch out 

and take advantage of community options such as cooking for a canteen or participating in a food 

drive.  The Leader’s role is look for opportunities for their members to have more authentic 

experiences by:  working with other mentors, partnering with outside agencies, participating in 

exchanges, entering competitions, etc.  Projects at this level may include the “Partner-a-Project” 

whereby pre-approved courses will allow members to advance their skills, while applying their 

learning to the 4-H program. 

Showcase Challenge and My Portfolio Page 
 

At the end of the members’ section are the “Showcase Challenge” and “My 

Portfolio Page”. The Showcase Challenge page gets members to think about their 
accomplishments and explain or demonstrate how they were successful. There are  a 

number of suggestions along with planning information to help them decide how they 

will best “showcase” their learning to friends, family, community members and/or  

fellow 4-H members. 

 

Record keeping is an important part of every 4-H project. “My Portfolio Page” is a 
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graphic organizer used to keep track of members’ 4-H experiences. As each member learns skills, the 

evidence of learning (through participation and completion of the various activities) is recorded on the 

page. When the Portfolio Page has been completed and confirmed by the leader, then it becomes a 

record of the member’s completion of the project and participation in other 4-H activities beyond the 

project. 

 

4-H leader assessment of members will happen throughout the project as you assess the  

progress and understanding of individual members. You need to observe the members doing the skill 

and record what you see and hear. Your feedback should be positive and descriptive (not just “well 

done”).  Share that feedback with members frequently so they can put your suggestions into action.   

How you choose to observe and record is up to you. Some methods are to create checklists, videos 

and notes while encouraging discussions, peer observations and questions. Recognize that members 

may improve over the course of a builder and that records should be updated to reflect when they 

demonstrated their best learning.  You are discussing how well members are meeting the skills 

checklists that are at the beginning of each of the project books, in each Builder and on the Portfolio 
Page. 

 

Projects promote technical, communication, meeting management, and leadership skills, as well as 

community involvement and real-world experiences. In addition to the specific skills members are to 

learn in each builder, the following general learning goals for members are important:  Following 

instructions - Working with others - Using supplies safely - Using the key words - Improving with 

practice - Respecting timelines. 



4-H LEADER  TIPS FOR SUCCESS! 
 

 To complete, members must complete all the activities referred to on the 
“Project Completion Requirements” page OR alternate idea for an activity that 

would teach the same skill or an age appropriate variation.  If activity 

substitutions are used, be sure to have the member make note in their manuals. 
 

 Dependent on time available at each meeting, group size and abilities of group 

members, you may wish to break the Builders into more than one project 

meeting. 

 

 The internet has lots of interesting websites and educational activities.  You may choose to use a 

search engine to explore the options available.  We do not endorse any website or the safety or 

functionality of any products they may sell.  Information/products will be used at your own    

discretion. 
 

 Safety is a number one priority.  Care has been taken to create safe, age appropriate activities 

throughout this manual. As leaders, it is important for you to emphasize safety rules and manage 

or adapt activities in a manner that will safely match your members abilities. Ensure members 

have a good understanding of safe working and handling practices when using tools, that they 

use the appropriate safety equipment when necessary, and that appropriate supervision is 

provided. A quality experience needs to be a safe experience. 
 

 The multiple intelligences theory teaches us that people learn in at least 8 different ways. All 

individuals will be stronger in some ways of “intelligences” and weaker in others. It follows that 

the more ways we teach, the more members we will reach. Throughout this project, you will 

find a mix of writing, reading, hands-on work, artwork, self-evaluation, group discussion and 

math calculations. Teaching projects using a broad blend will help increase the learning potential 

of all members. 
 

 Projects are designed to teach many skills, such as an understanding of the science behind how 

machines work.  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. Modelling 

and expecting supportive behaviour (i.e. no “put-downs”) amongst members, or by other adults, 

also contributes to a positive experience.  
 

 There will be opportunity for experimentation and applying skills that members have learned 

throughout this project. Experimenting can be frustrating, but learning through trial and error is 

an important life skill. Explain to members that it is alright to either go onto the next builder or 

do the builder again if they need the practice. Help the members work through their challenges 

until they are satisfied with the quality of their designs. Creating inventive 4-H members will be 

very rewarding.  
 

 Celebrating success is an important but sometimes overlooked part of our lives.  We encourage 

you to use the final section to empower the members by celebrating all they have learned in a 

fun manner.  Anything that you do to add to the spirit of fun and the sense of accomplishment 

of each member will likely be remembered as the highlight of their 4-H year. 
 

 

Have fun and thanks for your belief in young people! 
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