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Geography & Science 4th Class: 12. Feel the Force! 

Paired Units: History: Unit 9. The Normans & Unit 10. Life in Norman Ireland 

Explore forces, work and simple machines in the context of the Normans. Study four types of simple 
machine – inclined planes, levers, pulleys and wheels and axles – and discover how they make work easier. 
Then design and make a catapult (lever). 
 

Notes 

Work is the use of force to move an object across a distance. Simple machines are tools with no, or very 
few, moving parts that make work easier. They do this by changing the direction of a force or making a 
force bigger, allowing us to do the same amount of work with less force. There are six basic types of 
simple machine: 
● Inclined plane: A flat surface tilted at an angle so that one end is higher than the other. Inclined 

planes allow a load to be pushed up to a higher level instead of being lifted. A smaller force can be 
applied over a longer distance, making the work easier. Examples: ramp, slide. 

● Lever: A rigid bar that sits and turns on a fixed point called a fulcrum. Levers convert a smaller force 
over a longer distance, into a larger force over a shorter distance. This allows less force to be used 
to lift a load, making the work easier. Examples: see-saw, crowbar. 

● Pulley: A wheel with a rope wrapped around it. Pulleys change the direction of a force. This can 
allow for a smaller force to be spread out over a longer distance, making the work easier. Multiple 
pulleys can also be used to spread the force over a longer distance. Examples: flagpole, clothesline, 
window blind, elevator. 

● Wheel and axle: A circular frame (wheel) with a rod (axle) in the middle. Wheels and axles convert 
a smaller force applied to the wheel to a larger force applied at the axle. This allows less force to be 
used, making the work easier. Wheels also reduce friction between surfaces. Examples: bicycle, 
rollerblades, shopping trolley (also used for turning e.g. doorknob). 

● Wedge: Two inclined planes, back to back. Wedges are used to push two things apart. They convert 
a smaller force at the thicker end to a larger force at the thinner end. This allows less force to be 
used, making the work easier. Examples: axe, knife, nail, saw. 

● Screw: A screw is a type of inclined plane. The grooves act as the inclined plane to spread the force 
out over a longer distance, so less force is required. Screws are used to lift things or hold things 
together. Examples: screw, lid of a jar. 

These simple machines can be combined to form compound machines. For example, scissors are a 
combination of wedges (the blades) and a lever that pushes them together. Wheelbarrows are a 
combination of a lever (to lift the load) and a wheel and axle (to transport it). 
See the Useful Links section for videos that explain simple machines in more detail. 
In this unit, children will focus on inclined planes (in the digital Unit Stimulus), levers, pulleys and 
wheels and axles. The main objective is for children to become familiar with these simple machines and 
develop a basic understanding that they help to move objects. They do not need to understand the 
details of exactly how they work. 
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Curriculum Information 

Science 

Strand and Strand Unit Skills 

Energy and forces: Forces 
● explore how objects may be moved 
● explore how levers may be used to help lift different objects 

Working scientifically  
 Questioning 
 Observing 
 Predicting 
 Investigating and experimenting 
 Estimating and measuring 
 Analysing 
 Recording and communicating 
 Designing and making 

 

Resources 

● Explorers Geography & Science 4th Class Digital: 12. Feel the Force!: Unit Stimulus 
● Explorers Geography & Science 4th Class Student Book: 12. Feel the Force! pp. 68-71 
● Examples of simple machines: 

inclined plane: ramp, slide (if one in the school) 
lever: ruler with building block to act as fulcrum 
pulley: blind with pulley (if one in the room), flagpole (if one in the school) 
wheel and axle: toy car, trundle wheel, cart with wheels 

● Supplies for experimenting with levers including pencils, lollypop sticks, Cheerios, rulers, plastic 
spoons, markers and books 

● Supplies for Design and Make activity including lollypop sticks, glue, bamboo skewers or other thin 
sticks, paper straws, blu tack, paper cups or small open boxes, missiles such as paper, buttons or 
Cheerios 

 

Useful Links 

Use the following videos to gain some background information on simple machines: 
https://youtu.be/fvOmaf2GfCY 

https://youtu.be/YlYEi0PgG1g 

https://www.pbs.org/video/science-trek-simple-machines 

Use the interactive graphics on DK Find Out to explore simple machines: 
https://www.dkfindout.com/uk/science/simple-machines 
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Keywords 
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Lesson Suggestions 

● Use the digital Unit Stimulus to get children thinking about the concept of work and how it can be 
made easier. The images show two scenarios. In the first scenario (pictures 1–3) a person is 
attempting to move a box from the ground to a height. They use an inclined plane to make the work 
easier – first a short one and then a long one. In the second scenario (pictures 4–6) a person is 
attempting to lift a heavy rock. They use a lever to make the work easier – first a short one and then 
a long one. Answers: 
1. A box and a rock – in each case these are the load. 
2. Pulls in pictures 1 and 4, pushes in all others. Draw arrows to show where the forces are applied   
and the direction of each. 
3. Yes – lifting the box from the ground to a height. 
4. A ramp. Give children the technical term – an inclined plane. 
5. The ramp is longer and less steep. 
6. The object is easier to move in picture 3 as the force is spread over a longer distance. 
7. Yes – lifting the rock. 
8. A rod/stick. Give children the technical term (a lever). 
9. The lever is longer. 
10. The rock is easier to move in picture 6 as the force is spread over a longer distance. 
The key takeaway is that the longer distance over which the force is distributed, the easier it is to do 
the work i.e. move the load. 

● Observe and investigate simple machines in the environment such as seesaws, slides, blinds, bicycles 
and toys with wheels. Identify the load, if applicable, and the fulcrum in the case of levers. 

● Collect and label examples of simple machines in the classroom and from home. Set up an exhibit of 
all the items collected. Use photographs or drawings to show examples of simple machines such as 
ramps or bicycles that cannot be brought into the classroom. Children could also use models, for 
example, toy tow trucks, to represent full-scale items. 

● Experiment with levers. Give each child a pencil, a lollypop stick and a bowl of Cheerios to share. 
Place the lollypop stick across the pencil (fulcrum) at right angles so that one end of the lollypop 
stick is touching the table. Put a Cheerio on that end and push the other end down sharply with a 
finger. The Cheerio will be launched into the air. Launch lots of Cheerios and see where they land. 
Move the pencil closer to one end of the lollypop stick. Predict, then test, the difference it makes. 
Then move the pencil closer to the other end of the lollypop stick and repeat. Try using a ruler or 
plastic spoon as the lever instead. What differences do they make? 

● Using a ruler, a book and a marker (fulcrum) see if children can lift the book with the ruler. Does 
moving the marker nearer or closer to the book affect how easily the book moves? 

● Design and make a catapult as per the activity on p. 70 of the Student Book. Encourage children to 
make predictions. What will be the result of moving the arm nearer to, or further from, the fulcrum? 
Will different types of missiles travel further? Is a lighter or heavier missile better? Estimate and 
measure the distances travelled by missiles. Analyse which design elements get the missiles the 
furthest. 

● Discuss how the Normans might have used simple machines, e.g. raising heavy objects up a height 
(inclined plane), catapults (lever), lifting water from wells (pulley), transporting goods on carts 
(wheel and axle). 

● Discuss the impact of simple machines on life today. What if we didn’t have simple machines? How 
would we create buildings, drive cars etc. 

● As per the ‘Working as a Scientist: Recording and Communicating’ activity on p. 71 of the Student 
Book complete the concept map. 

● As per the ‘Working as a Scientist: Investigating and Experimenting’ activity on p. 71 of the Student 
Book identify the simple machines. 

● Revisit the digital Unit Stimulus at the end of the unit to assess children’s understanding. 
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Linkage and Integration 

History: 9. The Normans pp. 48–53; 10. Life in Norman Ireland pp. 54–57. 
Maths: Select suitable tools and units to estimate, compare, measure and record distances travelled by 
catapult missiles. 
Visual Arts: Create observational drawings of common simple machines. 

 

Home/Parental Involvement 

Children could find examples of inclined planes, levers, pulleys and wheels and axles at home. 

 
 


