	Science- Physical World  |  Stage 2  |  Science


	Duration

	8 weeks 1hr per day


	Unit overview
	Physical World

	Through this unit, students will;

· investigate the effect of forces on the behaviour of objects, eg dropping, bouncing or rolling objects 

· observe the way the force of gravity pulls objects towards the Earth, eg dropping objects from different heights

· observe everyday situations where the direct contact force (friction) affects the movement of objects on different surfaces, eg a bike or skateboard

· carry out tests to investigate the forces of attraction and repulsion between magnets

· identify in their environment some different ways in which heat is produced, eg by electricity, burning (chemical) and friction (motion) 

· observe the effects of heat moving from one object to another, eg the feeling when hands are placed in warm or cold water 

· describe how people use scientific knowledge in their work and everyday life to control the movement of heat from one object to another, eg a pot holder, insulated bags or thermos [image: image1.png]



	Teacher background knowledge:

Heat 
Heat is a form of energy created by the movement of molecules in an object. All matter is made up of atoms and molecules (groupings of atoms). The atoms and molecules of a material are always moving. Even objects which are very cold have some heat energy because their atoms and molecules are still moving.

When molecules get more energy in them than they had before, they move faster, and we call that heat. Things are hot if their molecules are moving quickly and cold if their molecules are moving more slowly. Temperature is a way of measuring how fast the molecules are moving.

Heat itself isn’t a ‘thing’ but rather a process of energy transfer. For example, when you hold a cup of hot coffee, heat flows from the cup to your hand-the hot thing warms up a cooler thing by the transfer of heat or heat energy. As the cup of coffee is hotter than your hand, the molecules in your hand move faster as heat energy flows from the cup to your hand. Over time, the molecules of the hotter object slow down and the molecules of the colder object speed up until eventually the two objects are the same temperature. (Primary Connections- Heating up, 2013)

Forces and motion
A force is an external influence that can change the motion, direction or shape of objects. Examples of forces include pushes, pulls, friction, gravity and magnetism. A force can be applied to an object but is not a property of the object itself. All living and non-living things can apply and be affected by forces. A force can cause an object to start moving, stop moving or change its direction. A force applied to an object might cause it to change its motion by transferring energy to the object. It is the energy (movement or kinetic energy) that enables the object to move. Stationary objects also have forces acting on them. Consider a book on the floor; it experiences a downward gravitational pull force but this is balanced by an equal upward push force from the floor, resulting in the book remaining stationary.

Force has two aspects: magnitude and direction. The magnitude of the force refers to the size or amount of force exerted, for example, if it is a strong or a weak push.

An object’s motion changes when the forces acting on it are not balanced. Unbalanced forces can make stationary objects move. Forces can make moving objects move faster or more slowly, come to a stop or change direction. Forces can also change the shape of objects. If you push a stationary ball it starts to move along the ground. If it hits a wall it might stop, change shape or change the direction in which it is moving. If the push is large enough, the ball might do all of these things. (Primary Connections- Smooth Moves, 2009)


	Outcomes

Science K-10
	Assessment 

	· ST2‑1VA shows interest in and enthusiasm for science and technology, responding to their curiosity, questions and perceived needs, wants and opportunities

· ST2‑4WS investigates their questions and predictions by analysing collected data, suggesting explanations for their findings, and communicating and reflecting on the processes undertaken

· ST2‑5WT applies a design process and uses a range of tools, equipment, materials and techniques to produce solutions that address specific design criteria

· ST2‑6PW identifies ways heat is produced and that heat moves from one object to another

ST2‑7PW describes everyday interactions between objects that result from contact and non-contact forces
	Assessment as learning: Students work to be collected for marking throughout each lesson. Students are recording their findings and understandings within each lesson
Assessment of learning: Students to conduct a project 

[image: image2.emf]Stage 2 project.pdf




	Content
	Teaching, learning and assessment 
	Resources 

	Stage 2 - Physical World

Heat can be produced in many ways and can move from one object to another. (ACSSU049)
identify in their environment some different ways in which heat is produced, eg by electricity, burning (chemical) and friction (motion)

observe the effects of heat moving from one object to another, eg the feeling when hands are placed in warm or cold water
	Lesson 1

Ask students to stand where they have space to move. Explain that you are going to describe some situations and they will role-play as if they were in that situation.

Ask students to imagine and act out the following:

· That they are standing in a room that is at a very comfortable temperature.

· Then ask them imagine that the room is getting colder, and colder, until it is freezing.

· Ask the students to then imagine that the room is getting warmer and warmer, until it is extremely hot.

Once the students have acted out the three different temperatures, ask have a small class discussion on how they reacted to each situation. Did they react differently? Discuss why.

In small groups, get the students to brainstorm different ways that they can heat up and cool down. Ask them to write their ideas on butcher’s paper, with both ideas on the same page. 

Share your ideas as a class, and display the students’ understandings.  Students are to draw a picture and write a sentence that demonstrates their understanding (assessment as learning)
	· Butchers paper

· Clear open space
 

	Stage 2 - Physical World

Heat can be produced in many ways and can move from one object to another. (ACSSU049)
identify in their environment some different ways in which heat is produced, eg by electricity, burning (chemical) and friction (motion)

observe the effects of heat moving from one object to another, eg the feeling when hands are placed in warm or cold water

describe how people use scientific knowledge in their work and everyday life to control the movement of heat from one object to another, eg a pot holder, insulated bags or thermos [image: image3.png]#ﬂ-




	Lesson 2

Discuss with the students some examples of how heat can be produced:

•    Electrical energy is converted into thermal energy (heat) when you use objects such as computers, electrical stove elements, toasters, hair dryers or light bulbs.

•    Movement energy (kinetic) from friction creates heat. For example, rubbing your hands, sharpening a pencil, and spinning skateboard wheels.

•    Chemical energy including burning. For example, foods we eat are converted into heat in our bodies; fire, candles and gas heaters burn to produce heat.

•    Light from the sun is converted to heat as the sun's rays warm the earth's surface

Discuss safe ways of searching for heat sources, including slowly moving a hand towards something, and withdrawing before it gets too hot.

Introduce the enlarged copy of ‘What’s hot?’ (Resource sheet 1). Read through and discuss. Discuss the purpose and features of a table.

Model how to complete the table using a candle. Write ‘candle’ in the first column. Ask students to touch the candle. Ask questions, such as:

•    Did you expect it to be hot? Why/Why not? •    What does it need in order to be hot? Why?

Light the candle and complete the rest of the columns. Ask them to investigate the candle:

•    Is the candle producing its own heat or is it heated by something else? (Producing its own heat.)

•    How do you know? (I can see it burning.) Model how to complete the last column for a candle.

Complete the table with a number of other items around the classroom, and school- both indoors and out. Ideas include: heater, windows and hard-court. 
After completing the table, students write a sentence that demonstrates their understanding of each form of energy(Formative assessment)
	Resource sheet 1 (Primary connections- Heating up, pg 21)

[image: image4.emf]Heating up.pdf
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	Stage 2 - Physical World

Heat can be produced in many ways and can move from one object to another. (ACSSU049)
Students:

identify in their environment some different ways in which heat is produced, eg by electricity, burning (chemical) and friction (motion)

observe the effects of heat moving from one object to another, eg the feeling when hands are placed in warm or cold water

describe how people use scientific knowledge in their work and everyday life to control the movement of heat from one object to another, eg a pot holder, insulated bags or thermos [image: image5.png]#ﬂ-




	Lesson 3

Start the song off with the Youtube Clip- Heat Energy Song

Discuss how most things around us do not produce heat. Ask students to find objects in the classroom that do not produce heat. List students’ ideas.

Show students a metal spoon. Ask students to feel the spoon and describe its temperature. 

Introduce the enlarged copy of ‘Warm me up!’ (Primary Connections- Resource sheet 4, pg 33) and discuss with students.

Put students into small groups, and give each group a metal spoon. Explain that students will be working in collaborative learning teams to find ways of heating up the metal spoon.

Discuss examples with students, such as putting it out on the court, placing it on the path or putting it close to your skin for body heat. 

Students then go into groups and investigate which surfaces produce heat in order to change the temperature of the spoon. 


	https://www.youtube.com/watch?v=khZrs-UBq28  

Metal spoons

(Primary Connections- Resource sheet 4, pg 33)
 
[image: image6.emf]Warm me up.pdf



	Stage 2 - Physical World

Heat can be produced in many ways and can move from one object to another. (ACSSU049)
Students:

identify in their environment some different ways in which heat is produced, eg by electricity, burning (chemical) and friction (motion)

observe the effects of heat moving from one object to another, eg the feeling when hands are placed in warm or cold water

describe how people use scientific knowledge in their work and everyday life to control the movement of heat from one object to another, eg a pot holder, insulated bags or thermos [image: image7.png]#ﬂ-




	Lesson 4
Solar Oven

Using the link below, students should work in groups of about 5 to develop their own solar oven. By developing their own solar oven, the students will be able to see the relationship between the sun and the transfer of heat in order to melt or 'cook' the marshmallows and chocolate. 
In the link below you will find the instructions, and a list of the resources you will require.
http://climatekids.nasa.gov/smores/  

 Lesson 5
Students now use the solar ovens that they have created to ‘cook’ their smores. Place the biscuit first, then the marshmallow and top it with the chocolate. Put the biscuits in the solar oven and then leave them for around 15minutes (depending on the sun and the heat). Once the chocolate has melted, place another biscuit on top, and enjoy! Once students have enjoyed their smores, they are to document the results by drawing a picture and supporting it with a paragraph.  
	· Cardboard box with attached lid. Lid should have flaps so that the box can be closed tightly. Box should be at least 3 inches deep and big enough to set a pie tin inside.

· Aluminium foil

· Clear plastic wrap

· Glue stick

· Tape (transparent tape, duct tape, masking tape, or whatever you have)

· Stick/ruler to prop open reflector flap. (Use a skewer, knitting needle, ruler, or whatever you have.)

· Ruler or straight-edge

· Box cutter or Xacto knife (with adult help, please!)

· Chocolate

· Marshmallows
· Crackers or small biscuits 



	Stage 2 - Physical World

Forces can be exerted by one object on another through direct contact or from a distance. (ACSSU076)
observe everyday situations where the direct contact force (friction) affects the movement of objects on different surfaces, eg a bike or skateboard
	Lesson 6

Take students outside to a large open area.

Divide the class into two groups.

Explain that the class will now play a game of ‘Tug of war’ and will see which team can pull the other team across the central line marked on the ground.

As a class, discuss what things made it hard to pull the other team across the line.

Ask the team that didn’t win to put disposable gloves on their hands and repeat the ‘Tug of war’ game with the other team (who have bare hands). What differences did they feel/discover?

Now ask the rest of the class to put disposable gloves on their hands and ask everyone to rub their gloved hands together.  What it feels like and why they think it feels like that. (The material that the glove is made of enables us to feel more grip when we rub our hands together.)

Explain that students are going to apply some detergent to the gloves on their hands and compare how it feels to rubbing just the gloves together. Ask students to apply a small amount of detergent to their gloved hands and ask questions, such as: What does the detergent feel like when you rub your gloved hands together? Is it easier to rub your gloved hands together with or without the detergent? Why do you think it feels different?

This introduces the terms 'friction' and 'force'

Students document their new findings and understanding in their science journal.
	Large rope

Disposable gloves

dishwashing detergent 

	Stage 2 - Physical World

observe the way the force of gravity pulls objects towards the Earth, eg dropping objects from different heights
	Lesson 7

*Prior knowledge* Isaac Newton is claimed to have said, ‘What goes up, must come down’ when he saw an apple fall from the tree he was sitting beneath. He is one of the scientists who have developed our understanding of forces, including gravity. Gravity acts on an object regardless of whether or not the object is moving. It does not require the object to be surrounded by air or water or anything else and can therefore act in the vacuum of space.

Prior to the lesson collect a variety of different objects and items from home and around the classroom.

Brain storm with the students what they think gravity is. Write their answers on butchers paper to display around the room. 

Using their science journals, ask the students to identify what they think will happen to each item. Take the students outside to an open area, and devise a safe height to drop each item from. Using a stop watch, ask the students to time how long each one takes, and to watch what happens to each object. The last thing you should drop is a raw egg. 

From here, students break up into small groups and each group is given 1 raw egg (check for allergies). With only an egg, masking tape, string and newspaper, ask students to devise a safe way to get the egg to land on the ground without it breaking. 
	· Some handy hints on the 'egg drop challenge' http://buggyandbuddy.com/egg-drop-challenge-free-planning-printable-2014/  

	Stage 2 - Physical World

carry out tests to investigate the forces of attraction and repulsion between magnets
	Lesson 8

Magnets 

This lesson students look at magnetic field. Start with a whole group discussion asking students questions such as; what are magnets used for, what happens when two magnets are next to each other, and why they think this. Break students into small groups (depending on your resources). Each group should have two magnets, and some encased iron filings. In their books, the students should hypothesise about what they think will happen when the magnets and the iron filings get close to each other. Students then use one magnet with the iron filings.
Students continue using one magnet, then two magnets, then placing them with both positive and then negative ends together, then one either way.  Students should record their findings (through diagrams) of what happens when using- two positive ends, positive & negative and the magnetic field. 
Once students have completed their investigations ask them to come back and discuss their findings. What did they identify? Talk with students about this being a magnetic field (Iron filings can be used to show the shape of a magnetic field.) Magnetic objects are surrounded by a magnetic field. Devices can detected the field and also give information about the direction of the field and even its strength. A compass can detect a magnetic field and show its direction. Iron filings can show the shape of a magnetic field.

 
	Magnets (enough for x2 per group)
Iron filings (enough for x1 per group)
Baking paper (if needed)

Student workbooks 

https://www.youtube.com/watch?v=MZtTVsIOA9c  

	Stage 2 - Physical World

· investigate the effect of forces on the behaviour of objects, eg dropping, bouncing or rolling objects [image: image8.png]



	Lesson 9

Introduce the matchbox and elastic band to the students. Explain that students will be working in collaborative learning teams to devise ways to move the matchbox using the elastic band. Form teams and allocate roles. Ask Managers to collect team equipment. Allow time for teams to tinker with the matchbox and elastic band and discuss their ideas. Ask students to discuss how they could use the elastic band to change the size of the force on the matchbox, for example, by pulling the elastic band back further or less. Ask students what things (variables) might affect the movement of the matchbox, such as the size of the push from the elastic band, the surface of the table, the surface of the matchbox and the weight of the matchbox. Record students’ responses on self-adhesive notes.

Introduce the enlarged copy of the ‘Forces investigation planner’ (Resource sheet 1).

Model how to develop a question for investigation. For example, we might choose to investigate ‘What happens to the distance the matchbox moves when you change the size of the force acting on it?’.

Introduce the term ‘variables’ as things that can be changed, measured or kept the same in an investigation. Explain that when a variable is kept the same it is said to be ‘controlled’. Ask students why it is important to keep some things the same when you are measuring changes (to make the test fair and so we know what caused the observed changes). For example:

• change: how far the elastic band is pulled back (the size of the force);

• measure/observe: the distance the matchbox moves;

• keep the same: the matchbox, the number of paperclips in the matchbox, slope of the table, the surface of the table.
Discuss ways to keep the investigation fair. Ask questions, such as:

• What would happen if each team had matchboxes of different weight and used different-sized forces to move it? (We have changed two variables so we don’t know which one made the difference to the distance the matchbox moved.)

• What if each team tested their matchbox on a different surface? (If we change the surface that we test the matchbox on and the size of the force used to move the matchbox then we don’t know which one made the difference to the distance the matchbox moved.) 
Explain that students are going to re-form their collaborative learning teams and investigate how different-sized forces affect the movement of an object. Model how to set up the investigation equipment and how students will use the elastic band and the different positions on ‘Measuring forces’ (Resource sheet 2) to use three different-sized forces on the matchbox. Explain that students will use lengths

of streamers to measure the distance the matchbox moved, starting from either

‘Position A’, ‘Position B’ or ‘Position C’. Model how students will measure from each position, measure each streamer length with a ruler and transfer the data to the table to display the data. Ask teams to set up their investigation equipment and allow time for teams to conduct their investigations and record their findings in the table. Ask students to use their results in the table to construct a graph. Ask students

to analyse and compare graphs and look for patterns and relationships, asking

questions, such as:

• What is the story of your graph?

• When did the matchbox move the longest/shortest distance? Why do you think that?

• Using the data from the graph, what can you tell us about relationship between the size of force and the effect on the matchbox?
	Each team will need the following:

· role wristbands or badges for Director, Manager and Speaker

· each team member’s science journal


· 1 copy of ‘Forces investigation planner’

(Resource sheet 1) per team member

[image: image9.emf]Forces 1.pdf


· 1 copy of ‘Measuring forces’

(Resource sheet 2) 

[image: image10.emf]Forces 2.pdf


· 1 table

· 1 matchbox

· 20 paperclips

· 1 thick elastic band

· Ruler

· 3 lengths of streamers



	Evaluation 
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Warm me up!

Name:

PrimaryConnections’

Linking science with literacy

Heating up

Date:

Draw each heat source touching the spoon. Draw arrows ta show the heat source heating up the spoon.
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Resource sheet 4
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PrimaryConnections’  smooth moves
i1z Linking science with Literacy

wi

Forces investigation planner

Team members’ names:
Date:

What are you going to investigate? What do you predict will happen? Why?

Can you write it as a question? Give suenid O explanauons (on youe oradchnn,

To make this a fair test, what things {variables) are you going to:

Change? Measure/Cbserve? Keep the same?

Change cnly one thing. What would the change affect? Which variables will you contrel?
What equipment wifl you need? Describe how you will set up your investigation?
Use dot points. Use drawings if necessary,

Write and draw your observations in your science journal,
Resource sheet 1






PrimaryConnections®  smooth moves

, i Linking science with literacy

Forces investigation planner

Recording and presenting results

Record your results in a table.

& i
E\‘? 2 RO L TR

Distance the matchbox moved (cm)

Position
A
B
Cc

Present your results in a column graph.

The effect of different-sized forces on the distance a matchbox moves

190

180

170

160

150

140

130

120

110

100

Distance the matchbox moved (cm)

8

&

20

10

Position A Position B Position C

How far the elastic band was pulled back (Position)

Resource sheet 1






PrimaryConnections®  smooth moves

b3 {inking science with literacy
=@

Forces investigation planner \

Explaining results

What happened to the matchbox when you changed how far the elastic band was pulled back?

Why did this happen?

Did the result match your prediction? If not, how was it different?

Evaluating the investigation

What challenges did you experience during the investigation?

How did you, or could you, overcome them?

How could you improve this investigation? (fairness, accuracy)

Resource sheet 1
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Stage 2 Science Project

Design and make a 3D creature or model that represents ‘Heat’ or
‘Friction’.

Your model/creature and presentation should include:

A creative or interesting name

A description of its features e.g. scales, wings, flames,
wheels

Include information on how it produces heat or friction
An explanation of why you chose it and how you made it

You will present this information in a speech that goes for 2 minutes.
Marks will be awarded for using palm cards, making eye contact with

the audience and using a loud clear voice. You can present it through

a PowerPoint, on Cardboard or any other way.

*** Remember, when making your creature/model you need to be

safe and remember to ask for adult help***

The force of friction

is opposite the

direction of motion
direction

of motion

P force of
friction

IOIIOIIIP PP P PSPPI PP PP PP PP PP PP PP PP PP PSPPI ISP PP PP PSP





Stage 2 Science Project- Marking Guide
Name: Total: /33

1 2 3

Has a 3D model/creature

Model/creature represents heat or friction

Model/creature has a creative/interesting name

Uses appropriate adjectives to describe their
model/creature

Identifies how it produces heat/friction

Gives a reason for why they chose it

Provides details on how they made it

Presentation goes for 2 minutes

Eye contact with the audience when presenting

Uses palm cards for presenting

Uses a loud clear voice

Notes:







_1500369811.pdf
\ PrimaryCo_nnect_ions‘° Smooth moves
Measuring forces

Team members’ names:

Date:
N\ NS
/N N
Position A
Position B
Position C

Instructions

* Tape ‘Measuring forces’ (Resource sheet 2) onto a flat surface, for example a table,

* Two team members stand on either side of the ‘Measuring forces’ (Resource sheet 2) and hold
either end of the cut elastic band and gently stretch it across the dark line on top of the position grid,
placing each end on the ‘X’ at the ends of the dark line.

¢ The third team member places the matchbox on the grid, in the middle of the elastic band, with their
thumb and index finger on either side of the matchbox, holding the elastic band in place.

s Gently pull the matchbox back so the side with the elastic band against it reaches ‘Position A'.

Let the matchbox go and measure the distance from ‘Position A’ to where the matchbox moves to
using a length of streamer,

* Repeat each step for ‘Position B' and ‘Position C’.
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Primarybonnections’

\ e Heating up
What's hot?
Name: Date:
How hot is it? . e
What's hot? : e Produces its own:heat?

Warm

Hot

Very hot

Or heated by something else?

Produces its own heat

Heated by something else
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