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Overview

Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· What effect do push/pull forces have on an object?

· Why do objects float or sink?

· What do magnets do?

Key ideas behind the key questions

· We use the forces of pushing and pulling in our everyday lives.

· We can push or pull to make different toys/objects move.

· Pulling makes objects move towards you and pushing has the opposite effect.

· The strength of force is directly related to the speed of movement.

· The shape of an object will affect how it moves.

· Some objects float and some sink.

· Objects float because water pushes up against them with a greater force than the object pushes downwards.

· In magnetism, like poles repel and unlike poles attract.

· Magnets pick up things made of some metals but not other materials.

· Magnetism is a force that can pull or push.

Attainment targets

	Attainment outcome – Energy and Forces

	Group 7 – Forces
	Strand

	Give examples of pushing and pulling, floating and sinking. 

EF – A3.1
	Forces and their effects

	Describe the effect that a push or a pull can have on the direction, speed or shape of an object. EF – B3.1
	Forces and their effects

	Give examples of magnets in everyday use. EF – B3.2
	Forces and their effects

	Describe the interaction of magnets in terms of the forces of attraction and repulsion. EF – B3.3
	Forces and their effects


Teaching and Learning

Finding out pupils’ present understanding

Pupils could be asked either individually or collaboratively in small groups, to complete a concept map or make a list to show what they already know about magnets and magnetism. These should be retained and revisited at the end of the topic to see whether their understanding has changed or been reinforced.

Pupils’ general misunderstandings

· Heavy things sink and light things float (Floating and sinking is dependent on density and buoyancy.).

· Large objects sink and small objects float.

· Children don’t realise that push/pull forces are acting on objects all the time.

· Children often think that magnets have some kind of magical properties or stick to objects with a special kind of glue.

· Magnets pick up all metals.

· Magnetism doesn’t pass through liquids or skin.

· Magnets only stick things together.

· Non-magnetic materials are repelled.

· The bigger the magnet, the stronger it is. (The size of the magnetic force exerted by the magnet depends on the nature of the material it is made from.)

Background information

The two ends of a magnet are called north and south poles. The north pole of one magnet attracts the south pole of another magnet. Two north poles repel each other; ‘like poles repel, unlike poles attract’. The names ‘north’ and ‘south’ are used as historically magnetic materials were originally used for direction finding.

Safety issues

· When using large powerful magnets be aware of them snapping together and nipping fingers.

· Avoid using small magnets with young children in case they swallow them.

· Great care should be taken if using iron filings. They may irritate the skin and are particularly painful if they get into the eyes.

Strategies for teaching key ideas

The activities set out below give possible teaching strategies that will challenge the misunderstanding(s) pupils presently hold and move their understanding forward.

Activity 1: to learn that a force is a push or pull upon an object

Children work in pairs. Each pair is given a marble, a pencil, a piece of string, a cube and a straw. Use the given items to make the objects move. Children are told not to use their hands to make the objects move. They report back and make comparisons about what they have discovered. Introduce the terms ‘push’ and ‘pull’. Have children give examples of how they used these objects to push and pull.

Activity 2: to identify everyday objects that can be pushed or pulled

Recap on what a push and pull is. Discuss everyday items children already know that need to be pushed or pulled and record on the board. In groups children are given two plastic hoops with flashcards of push and pull. A selection of items is placed on their tables to sort. Children sort the items in to the appropriate sets. Record these two sets into topic jotters drawing pictures of the objects and label. Homework Activity 1.

Activity 3: To describe the effect that a push or a pull can have on the direction of an object

In the gym or playground, stage a tug of war contest. As far as possible ensure sides are even to start with. This will demonstrate balanced forces. Then add or remove children to make an imbalance. Pose the question ‘In which direction is the movement when one pull is greater than the other?’

In order to demonstrate the same effect using pushing, children in physically matched pairs safely compete against each other. Pupil uses only one hand pushing directly against the other pupil’s hand. Children observe the effect this has on the direction of the movement and report back.

Activity 4: to describe factors that increase and decrease the speed of a moving object

Using junk material and wood make ramps of different heights and cover some of the ramps with sandpaper/felt or other materials. Ask children in groups, to investigate how to increase/decrease the speed of a toy car. Prior to starting, get the children to predict what will happen and help them to plan how to test their predictions. Try to elicit from the pupils the factors of the height of the ramp, how far up the ramp the car starts, the surface of the ramp and the amount of push. Children write a report in their topic jotters on the experiment and the results.

Activity 5: to determine that pushing or pulling can change the shape of an object

Children are given a ball of clay and asked to mould a bowl shape out of it. Establish that by pushing and pulling they have changed the shape of the object. They can decorate and varnish their bowl when clay sets.

Activity 6: To find out which objects float or sink

Introduce children to the terms ‘float’ and ‘sink’. Enter children’s ideas on the board. In groups, children are given a variety of objects to explore. From their existing knowledge, they can predict which objects may float or sink. Pupils can record their results on a worksheet. Give each group a washing up basin filled with water and ask them to test their predictions. They can then record their results in a worksheet, jotter or as a group.

Discuss results and ask for reasons why. Children should begin to understand that floating and sinking do not depend on the weight of the object.

Activity 7: To demonstrate that objects float because water pushes up against them with a greater force than the object pushes downwards

Teacher blows up a balloon for each group. Give each group a basin filled with water and ask children to push the balloon into the water and discuss what it feels like. They should feel a push from the water. Report back.
Now give each group, Plasticine and ask them to place it into the water and describe what happens (Ball of Plasticine will sink). Now ask the children to model the plasticine into a shape(s) until they can get it to float. Pupils describe what they have done and give reasons as to why the same mass of Plasticine can now float. (A large ship pushes a lot of water out of the way, so it gets a very strong upward push from the sea.)

Activity 8: Magnetic and Non-magnetic (Investigation)

Provide pupils with a variety of objects some of which are magnetic and others not, for example eraser, paper clips, chalk, keys, plastic ruler, etc. Ask pupils to predict (Skill strand – Preparing for tasks: predicting) which objects are magnetic and which are non-magnetic and sort them into labelled trays or hoops accordingly.

The next step will be for the children to test their predictions using magnets and can be encouraged to record their findings.

Children could also be given the opportunity to visit Curriculinks 5–14 Science Energy and Forces – Revisewise. www.ea.e-renfrew.sch.uk/curriculinks
Extension activity

Older 2p and 1p coins are non-magnetic because the alloy composition changed in 1992. This could be the basis for an investigation and introduce an element of cognitive challenge. Give pupils a selection of older and newer 2p and 1p coins. Ask them to test for magnetism and try to come up with a solution as to why some are magnetic and some not. Newer coins are likely to be shinier or less worn so that may be something the pupils suggest. Some pupils may not be aware that coins are dated so need to be prompted to examine the coins closely.

Activity 9: Magnetism through various materials (Investigation)

Provide pupils with a magnet and a selection of materials, for example paper, thick card, wood, book, etc. Working in groups the children explore whether their magnet will attract a piece of iron or steel through various materials. Ensure that only one variable is being tested. In this case the variable is the type of material, the magnet stays the same. An extension of this activity would be to take the magnet and test various thickness of a particular material, for example wood: thin plywood, wooden desk top, wooden door. The variable in this instance is the thickness. Discussion can develop around the concept of fair testing. Another variation would be to take one piece of material that prevents a magnet from working and try again with more powerful magnets. Pupils can be encouraged to present their findings to the class in a variety of ways, for example oral presentation, PowerPoint, or in a written format.

Activity 10: Magnetic Strength (Investigation, opportunity for social construction)

Using Concept Cartoon 11.3 – Magnets, children working in small groups discuss what they think about three different shaped and sized magnets. Working collaboratively in their groups pupils then examine magnets of various shapes and sizes and predict which magnet they think is the strongest. Ask pupils to give reasons for their choices and to suggest how they might find out? Discuss ideas.

Provide pupils with paperclips. Ask them to predict how many paper clips each magnet will hold, then try the activity to see how accurate their predictions are.

Results can be recorded in a variety of ways, for example using a simple computer generated graph, making a wall chart, individual recording sheet.

	Type of magnet
	Number of paper clips held

	Bar
	

	Horseshoe
	

	Ring
	

	Marble
	


This activity can be repeated positioning the paper clips at different places on the magnet, for example in the middle rather than the ends of a bar-magnet.

	
	I predict

Number of paper clips held
	I found out

Number of paper clips held

	First end
	
	

	Middle of magnet
	
	

	Second end
	
	


Children should discover that the strength of a magnet does not depend on the shape or size. (The size of the magnetic force exerted by the magnets depends on the nature of the material it is made from, its internal arrangement of particles and how strongly it is magnetised.)

Activity 11: Investigation – Attraction and Repulsion

Materials required:

· bar magnets

· ring magnets (two or more per student)

· pencils or dowel rods (one per student), optional clay (enough to keep each pencil upright).

Using the bar magnets ask the pupils to bring the different coloured ends together and then the same coloured ends together. Pupils describe what happens.

Now use the ring magnets and pencils. Divide students into groups of two or three so that they can combine their magnets for greater exploration. Use the clay as bases for the pencils to keep them sturdy and upright.

1. Ask the question: ‘What would happen if you put two ring magnets on an upright pencil?’ (Note: safety issue – beware of magnets nipping wee fingers).

2. Have students make predictions of what will happen and discuss them.

3. Now provide time for students to try different ways of stacking two magnets on each pencil. Have students return to their predictions to find out how close they were. This is also a good time to have students fill out their activity sheets describing what happened.

4. Allow students to use all their magnets to fill up their pencils with floating magnets and draw what they see.

5. Let the students continue exploring by arranging different numbers of magnets in various ways on their pencils.

6. The following questions could be used for extending students’ thinking during or after the activity:

(a) ‘Why is this magnet floating and these others are not?’

(b) ‘Why does the magnet float when it is one way up, but not when the other?’

(c) ‘Where are the north and south poles on the ring magnets?’

Assessment/evaluation

Assessment can be through teacher observation of the activity and in the pupil dialogue. However, the activity sheet can be used as an indicator of understanding of what happens.

Activity 12: Making a magnet

Background Information – A piece of iron or steel can be magnetised by repeatedly stroking it in one direction with another magnet.

Take a magnet and a small iron/steel rod. Discuss how a piece of iron or steel can be magnetised and demonstrate. Children magnetise their rod. Pupils can now predict how many paper clips will be attracted by their ‘homemade’ magnet and test their prediction.

Activity 13: Magnetism Challenge (providing opportunities for Bridging, Social Construction and Metacognition)

The children are set a challenge to produce a magnetic toy or game. This can be done as a collaborative group task. Pupils should be organised in groups of three or four pupils and provided with a selection of materials, for example cork, paperclips, card, string, magnets, dowling, plasticine, glue, Sellotape, felt pens, etc.

The challenge:

Using the materials provided, produce a magnetic game that can be used by children in another class. (Teacher can set parameters, for example use all/some of the materials.) You must provide a set of written rules for the other children to follow.

When the games have been constructed and rules written the pupils can try out the various games and evaluate how successful each game is and whether the instructions are clear.

Key words

Push/pull, floating/sinking, magnetic, non-magnetic, attract, repel, north pole, south pole.

Level B skills developed through these activities (assessment opportunities)

Preparing for the task

· Help plan simple approaches to tackling a task or problem by making suggestions, by asking questions or drawing diagrams.

· In response to simple questions from the teacher, make suggestions about what might happen.

· Recognise when a test or comparison is unfair.

Carrying out the task

· Be able to use simple equipment and techniques to make observations.

· Measurements should involve length, weight, time, using easily handled standard units.

· Record findings in a variety of ways.

Reviewing and reporting on tasks

· Pupils will be able to answer questions on the meaning of the findings.

· Pupils should now be able to make short report (spoken or written).

· Recognise simple relationships and draw conclusions.

Developing informed attitudes

A commitment to learning

· Working independently and with others to find solutions to scientific problems.

· Develop informed and reasoned opinions on the impact of science in relation to environmental issues.

Respect and care for self and others

· Taking responsibility for their health and safety.

How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Practical

· Pupils can use a variety of objects/materials to explore whether they float or sink.

· Pupils can use a variety of strategies to explore pushing and pulling forces.

· Pupils can use a variety of magnets to explore the properties of magnetism.

Pupils describing ideas

· Pupils can describe in simple terms the properties that determine which objects float or sink.

· Pupils can describe in simple terms the difference between pushes and pulls.

· Pupils can describe some simple practical applications of magnetism.

· Pupils can describe in simple terms the ways in which magnets can attract and repel each other.

Pupil presenting ideas

· Pupils can present their results in a variety of ways, for example oral presentation, drawings, written.

Checking questions

· Which objects floated and which sank?

· What did you notice about the objects that floated?

· Which types of metals are magnetic? 

· Why some 1p and 2p coins magnetic and others aren’t?

· What are the two ends of a magnet called?

· What happens when the north pole of the magnet is held towards the south pole of another magnet?

· What happens when two north poles or two south poles are held towards each other?

Pupil explanation

· How would you explain these new ideas about magnets to someone else (brother, sister, friend)?

Reflective questioning

· Is there anything that you have learned about magnets that you found difficult?

· Is there anything that you have learned in this (group, unit, topic, project) that surprised you?

Future learning

This allows teachers to set the scene for future learning.

The activities in this Group relate to:

· Group 20 ‘Electrical circuits’

· Group 30 ‘Electricity and Microelectronics.

Effective use of ICT

· Simple data handling and presentation of findings using bar charts and pie charts of magnetic and non-magnetic materials – digital photographs of pupils’ work.

Innovative homework

Activity 1

Worksheet – Identify objects that you pull or push and add two more that you can find in the home.

Activity 2: Magnets around the Home (Homework activity)

Pupils can be asked to check at home and find as many examples of the practical uses of magnets as they can, for example fridge magnets, the magnetic seal on a fridge door, magnets to hold up kitchen knives, etc. They may bring examples in to the class which can be used to make a display table and stimulate discussion.

Checklist for formative assessment

1. Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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