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	Seesaw Scales


	
	
	

	Understanding levers

	Subject(s): D&T, Science, Maths
Approx time: 35 – 60 minutes
	
	Key words / Topics: 

· Balance

· Beam

· Effort

· Force

· Fulcrum
· Lever

· Load
· Scales

	Suggested Learning Outcomes 
	
	

	· To be able to identify the parts of a lever.
· To understand how the effort applied to a lever affects the load.

	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within design and technology, maths and science. This resource focusses on developing understanding of levers.
Levers are one of the simplest forms of machine. They are used to change the size (magnitude) or direction of a force. Can you work out the force required to move a load using a lever?

	Purpose of this activity

In this activity learners will make a simple lever assembly from a binder clip, ruler, two paper cups and sticky tape. 
This could be used as a one-off activity in D&T or maths. It could also be linked with a measurement activity in food technology.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction (5 – 10 mins)

Teacher to outline what a lever is and identify the parts of a class 1 lever. Using the presentation, learners to identify from their experience what will happen in different scenarios using a class 1 lever (if there are equal loads at different distances from the fulcrum, or if there are different loads at equal distances from the fulcrum).
2. Making the lever (10 - 15 minutes)

Learners to manufacture a simple lever arrangement, as shown in the presentation for this activity:

.

· A binder clip (opened out) is used as the fulcrum. This should be attached to the desk surface using sticky tape to stop it moving.

· A ruler is used as the beam.

· Paper cups should be attached to each end of the ruler using sticky tape. 
3. Testing (15 – 25 minutes)

Learners put different weights in the two cups. 

They then move the ruler along the fulcrum until it balances, noting the distance from the fulcrum to each cup. They should record the results in a table. 
4. Plenary (5-10 minutes)

Learners to compare results and explain their findings.


	
	This activity could be carried out individually or in small teams, dependent upon the resources available.
Introduction

There are three classes of lever – in this activity only class 1 levers are considered. The parts of a lever are:

· The load is the weight (force) that is being moved.

· The effort is the force used to move the load.

· The fulcrum is the point about which the lever pivots.

Making the lever
Sticky tape assists in stopping the binder clip moving and keeping the cups in place. The binder clip can be used with the wire extenders fully open – they do not need to be removed. The ruler should be rigid (i.e. flexible plastic types will not work) and must be able to be moved across the binder clip as needed. 

Testing

The distance measured from the fulcrum should be to the mid-point/centre of the cups.  It is easiest to measure the distances using a second ruler. 

There is a suggested format for the table in the associated presentation and handout. This can be extended or modified as appropriate. 
The lever balances when the force (or weight) multiplied by the distance from the fulcrum on each side is the same value, i.e.

m1d1 = m2d2

	
	
	where m1 is the load, d1 is the distance between the load and the fulcrum, m2 is the effort, and d2 is the distance between the effort and the fulcrum.


	Differentiation
	
	

	Basic
	
	Extension

	Provide a standard format for the table.
Use a pre-assembled lever system.


	
	Use different combinations of weights – for example, 2 in the load cup, 3 in the effort cup. Measure the distance from the fulcrum that this needs to balance.
Put different (unequal) weights in the two cups – work out the distance to the fulcrum to make it balance. Carry out a test to see if the calculation is correct.
Get a friend to put some weights in a cup and cover it with a piece of paper. Work out what the weight is by putting weights in the other cup and measuring the distance from the fulcrum.

	Resources
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	Tools and resources
· Rulers
· Large binder clips

· Paper cups 

· Sticky tape

· Weights (such as steel nuts, small weights from science or marbles) 
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 Teacher presentation – Seesaw Scales
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 Learner handout – Seesaw scales

	
	
	

	Additional websites
	
	

	· BBC Bitesize – how do levers work: short film clip https://www.bbc.com/bitesize/clips/zrp6n39
· Simple mechanisms: presentation from Northumbria University https://nustem.uk/wp/wp-content/uploads/2015/01/On-the-Move-5Mar15.pdf  
· Introduction to levers: animated video https://www.youtube.com/watch?v=OkQcs5ZBcLQ  

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Identify different products that use levers.
	Extension (Options)

· Use different combinations of weights – for example, 2 in the load cup, 3 in the effort cup. Measure the distance from the fulcrum that this needs to balance.

· Put different (unequal) weights in the two cups – work out the distance to the fulcrum to make it balance. Carry out a test to see if the calculation is correct.

· Get a friend to put some weights in a cup and cover it with a piece of paper. Work out what the weight is by putting weights in the other cup and measuring the distance from the fulcrum.
Plenary

· Class discussion of the results.

	
	
	


	The Engineering Context    [image: image6.png]




	Engineers need to understand how the effort applied to a lever affects the load. Levers are used to change the magnitude and direction of force in a wide range of products, from weighing scales to control pedals in cars, nutcrackers, wheelbarrows, bottle openers and scissors.


	
	
	


	Curriculum links 

	England: National Curriculum

Science

KS2 Working scientifically

· recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables

KS2 year 5 Forces:

· recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect.

Mathematics

KS2 year 3 statistics

· interpret and present data using bar charts, pictograms and tables
KS2 year 5 Measurement

· convert between different units of metric measure
Design & Technology
Make
· select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately
Technical knowledge

· understand and use mechanical systems in their products [for example, gears, pulleys, cams, levers and linkages]

	Northern Ireland Curriculum

Maths

KS2 Handling data / collecting, Representing and Interpreting Data

· collect, classify, record and present data drawn from a range of meaningful situations, using graphs, tables, diagrams and ICT software;

· design and use a data collection sheet, interpret the results, enter information in a

database or spreadsheet, and interrogate and interpret the results

The World Around Us

KS2 Science and Technology

· How forces can affect the movement and distance objects can travel


	Scotland: Curriculum for Excellence

Numeracy and mathematics
Number, money and measurement
· Measurement MNU 2-11b, MTH 2-12a

· Data and analysis MNU 2-20b, MTH 2-21a
	Wales: National Curriculum 

Maths

· KS2 Using measuring skills – Y4 measure on a ruler to the nearest mm
· KS2 Using data skills - represent data using: lists, tally charts, tables and diagrams

Design and technology

· KS2 Making: 13

	
	


	Assessment opportunities

	· Review of learner feedback during the plenary

· Formal teacher assessment of completed tables.

	
	
	




