	Physical World  |  Stage 3  |  Science


	Summary
	Duration

	
	10 weeks 

Detail: 10 lessons of 1 hour each


	Unit overview
	Enter your own title

	Experimenting with light
Electricity and electrical circuits
	Physical World


	Outcomes
	Assessment overview 

	Science K-10

· ST3‑1VA shows interest in and enthusiasm for science and technology, responding to their curiosity, questions and perceived needs, wants and opportunities

· ST3‑3VA develops informed attitudes about the current and future use and influence of science and technology based on reason

· ST3‑4WS investigates by posing questions, including testable questions, making predictions and gathering data to draw evidence-based conclusions and develop explanations

· ST3‑5WT plans and implements a design process, selecting a range of tools, equipment, materials and techniques to produce solutions that address the design criteria and identified constraints

· ST3‑6PW describes how scientific understanding about the sources, transfer and transformation of electricity is related to making decisions about its use

· ST3‑7PW uses scientific knowledge about the transfer of light to solve problems that directly affect people’s lives
	KWL activity at the beginning of Week 1 and 6 to determine pre knowledge of light concepts and electricity aspects
Quiz activities throughout the unit


	Content
	Teaching, learning and assessment 
	Resources 

	Stage 3 - Physical World

classify materials as transparent, opaque or translucent, based on whether light passes through them, is absorbed, reflected or scattered

gather evidence to support their predictions about how light travels and is reflected [image: image1.png]#ﬂ-




Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
predicting what the findings of an investigation might be (ACSIS231, ACSIS232) [image: image2.png]



with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)
deciding which variable should be changed and measured in fair tests while keeping everything else the same (ACSIS087, ACSIS104) [image: image3.png]#ﬂ-




collaboratively and individually selecting suitable methods for gathering data and information first-hand and from reliable secondary sources [image: image4.png]


 [image: image5.png]


 [image: image6.png]



Stage 3 - Working Technologically

exploring needs for, or opportunities to undertake, the task

identifying the users' needs and wants using techniques, eg observations, surveys, interviews and market research 

developing a design brief individually and in collaboration with others [image: image7.png]



selecting and using techniques for documenting and communicating design ideas to others, eg drawings, plans, flow charts, storyboarding, modelling and presentations, using digital technologies [image: image8.png]


 [image: image9.png]


 [image: image10.png]


 [image: image11.png]



identifying a range of appropriate materials for the task

testing the suitability of materials, considering whether the test was fair or not

developing a plan and specifications to guide production [image: image12.png]#ﬂ-




using their plans and production sequence

Stage 3 - Working Scientifically 

working individually and collaboratively in conducting a range of appropriate investigation methods, including fair tests, to answer questions or solve problems [image: image13.png]


 [image: image14.png]



using equipment and materials safely, identifying potential risks (ACSIS088, ACSIS105) [image: image15.png]



constructing and using a range of representations, including tables, graphs (column, picture, line and divided bar graphs) and labelled diagrams [image: image16.png]


 [image: image17.png]



drawing conclusions and providing explanations based on data and information gathered first-hand or from secondary sources [image: image18.png]#ﬂ-




comparing gathered data with predictions, and using as evidence in developing explanations of events and phenomena (ACSIS218, ACSIS221, ACSHE081, ACSHE098) [image: image19.png]#ﬂ-




their own and others' conclusions

constructing and using a range of representations, including tables and graphs, to represent and describe observations, patterns or relationships in data including using digital technologies as appropriate (ACSIS090, ACSIS107) [image: image20.png]


 [image: image21.png]
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 [image: image23.png]#ﬂ-




	Week 1  Transparent, translucent and opaque
1.  In what directions did the light travel? (From the torch, to the object, to the eye.) 

2.  To introduce the topic, ask questions, such as: • What would happen if you put something in the way of the light? • Can you think of some materials that let light through? • Can you think of some materials that don’t let light through? Note: The term ‘material’ in this unit refers to the substance of which an object is made rather than fabric. 

Record students’ ideas

3.  Organise class into groups to investigate the amount of light that different materials allow to pass through.

4.  Model the process of exploring the materials: • Choose a material or object and place over the end of the torch. •Switch on the torch and observe the amount of light that comes through onto a white wall or screen. • Introduce the enlarged copy of ‘Passing through?’ (Resource sheet) and record the name of the material. • Discuss what a continuum is and put a cross on the line to show how much light passes through the modelled material. Remind students not to shine the torch directly into their eyes.

Note: When modelling, select materials that will not be used by students in their investigation, such as paper towel, cling wrap, plastic from a transparent plastic bag or a clipboard.

5.  Students to complete experiment and Resource sheet.

6.  Share their team’s results with the class. Ask questions, such as: • Which materials allowed the light to pass through? • Did you find any materials that let some light through? • Which materials didn’t let the light through? • Can you put your objects in order from ‘Doesn’t let light through’ to ‘Lets lots of light through’? • Which materials made the best shadows? • How is a shadow made?

7.  Construct ray diagrams on the board to show how transparent, translucent and opaque materials can block light. Discuss 

8.  Introduce the enlarged copy of ‘I can see the light’ (Resource sheet 4). Discuss the words ‘transparent’, ‘translucent’ and ‘opaque’ and their descriptions. Add the words to the word wall section of the science chat-board.

9.  Using their results from ‘Passing through?’ (Resource sheet 3) sort the materials into the three categories of transparent, translucent and opaque.

10.  Share their team’s results with the class. Ask questions, such as: • Which materials were transparent? • Which materials were translucent? • Which materials were opaque? • When or where would you use transparent, translucent or opaque materials?

11. Discuss with students what they think happens to the light that passes through the materials. How far does it travel? Ask students to think about the light from the Sun and stars. Even though they are far away, the light still travels so we can see it. Discuss with students how light will continue to travel until something gets in its way, such as a wall, a hand or smoke.
	http://www.scootle.edu.au/ec/viewing/S7084/Light-shows-2012/resources/light_shows_comp_150.pdf

• 1 copy of ‘Passing through?’ (Resource sheet 3) per team member

• 1 copy of ‘I can see the light’ (Resource sheet 4) per team member

• samples of materials (see ‘Preparation’) • self-adhesive tape • 1 torch

Collect samples of materials for each team that demonstrate degrees of transparency from transparent through translucent to opaque, such as clear plastic, baking paper or tissue paper, plain white A4 paper, cardboard, bubble wrap and foil. Note: Do not use fabrics. This will confuse students as light will pass through the spaces between the threads 

 • Prepare an enlarged copy of ‘Passing through?’ (Resource sheet 3) and ‘I can see the light’ (Resource sheet 4).

[image: image24.emf]resource sheet  3-06082015123426.pdf



[image: image25.emf]resource sheet  4-06082015123508.pdf



	Stage 3 - Physical World

Light from a source forms shadows and can be absorbed, reflected and refracted. (ACSSU080)
observe and describe how the absorption of light by materials and objects forms shadows, eg building shading

gather evidence to support their predictions about how light travels and is reflected [image: image26.png]#ﬂ-




Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
predicting what the findings of an investigation might be (ACSIS231, ACSIS232) [image: image27.png]



applying experience from similar situations in the past to predict what might happen in a new situation [image: image28.png]#ﬂ-




with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)
deciding which variable should be changed and measured in fair tests while keeping everything else the same (ACSIS087, ACSIS104) [image: image29.png]#ﬂ-




collaboratively and individually selecting suitable methods for gathering data and information first-hand and from reliable secondary sources [image: image30.png]


 [image: image31.png]


 [image: image32.png]



Stage 3 - Working Technologically

exploring needs for, or opportunities to undertake, the task

identifying the users' needs and wants using techniques, eg observations, surveys, interviews and market research [image: image33.png]



developing a design brief individually and in collaboration with others [image: image34.png]



testing the suitability of materials, considering whether the test was fair or not

developing a plan and specifications to guide production [image: image35.png]#ﬂ-




using their plans and production sequence
	Week 2   Shadows
1.  Ask students questions, such as: • What helps us to see?  Demonstrate ray diagrams

2.   Discuss shadows by asking students questions such as: • What is a shadow? • How is a shadow created? • What do you notice about the shape of the shadow? • Why do you think shadows change during the day? • Can we have shadows at night?

3. (Light is needed to create a shadow and that light can emanate from different sources.)  Compile a list of different light sources.

4. Explain that teams will investigate how they can demonstrate that light travels in straight lines using at least three cards with a hole punched in each, or a plastic tube. For example, they will have to line up the holes or not bend the tube in order to see an object. Light will not travel through a bent tube as light travels in straight lines through the air.

5.  After teams have completed their investigations, discuss teams’ observations using questions, such as: • How did you have to hold the cards to look through them and see an object? • Why did the holes have to be in line with your eye? • Why could we see through the holes? • What did you see when you looked through a bent rubber tube? • What would you have to do if you wanted to see an object through a tube?

6.  Shine a torch on a vertical ruler or shadow puppet to demonstrate the way light travels in straight lines and forms a shadow behind an opaque object that blocks the light. Ask students to note that the shadow is formed where the ruler/puppet stops the light. The shadow is behind the ruler/puppet directly in line with the light source.

 7.  Ask questions, such as: • How is the shadow formed? • How can you tell that light travels in straight lines?

8.  Students to draw a labelled diagram showing how a shadow is formed, using arrows to represent the light rays. 

9.   Challenge students to identify different ways in which the shadow behind the ruler/puppet could be made to move by asking questions, such as: • What will make the shadow longer or shorter? • What happens to the shadow when the light is above the ruler/puppet?

Part 2

1.  Review the previous lessons and discuss what students have learned about shadows. Ask questions, such as: • What is a shadow? • How can you make a shadow? • Why do shadows change in size? • Are shadows always the same size as the object that makes them? • Why can’t you see your face in a shadow?

 2.  Demonstrate the shadow of the glue stick made by the torch on the wall. Brainstorm the things (variables) that might affect the height of the shadow and record students’ answers on self-adhesive notes. For example: • the distance from the torch to the glue stick • the distance from the screen to the glue stick • the angle of the torch • the height of the glue stick • the height of the torch • the type of torch

3.  Discuss which of the variables will be changed, measured or kept the same in this investigation. For example: • Change: the distance from the torch to the glue stick • Measure/observe: the height of the shadow • Keep the same: the position of the glue stick, the strength of the torch, the angle of the torch and the height of the glue stick.  Remind students about fair tests and changing only one variable.

4.  As a class, discuss their predictions of what they think might happen and the reasons for their predictions. For example: • The nearer the torch to the glue stick, the taller the shadow because the torch beam becomes larger. • The nearer the torch to the glue stick, the shorter the shadow because the torch beam becomes smaller. • The shadow will be the same height no matter where the torch is because the glue stick has its own shadow.

5.   Demonstrate using Resource sheet 10, the glue stick and the torch, and discuss how to measure and record in order to keep the investigation fair. 

• Fold under or cut off the lower margin of the ‘Measurement screen’ (Resource sheet 10) so that the zero mark will sit on the desk or floor. • Fix ‘Measurement screen’ (Resource sheet 10) to a wall in a darkened area. • Place the ruler against the wall. Measure and mark a line approximately 5 cm from the wall. • Place the back of the glue stick on the 5 cm mark. • Move the ruler to the front of the glue stick. • Place the torch in the first position of 5 cm from the glue stick. • Mark the height of the shadow on the screen. Students may round off to the nearest half centimetre. • Record measurement on the table in the ‘Shadow height investigation planner’ (Resource sheet 9). • Place the torch in the next position (10 cm from the front of the glue stick) and mark the height of the shadow on the screen. • Continue this process for 15 cm, 20 cm, 25 cm and 30 cm from the glue stick.

6.  Class to conduct experiment.

7. Model for the class how to construct a graph to visually represent the information recorded in the table. 

8.  Analyse the graphs and look for patterns and relationships. Ask questions, such as: • What is the story of your graph? • When was the shadow tallest and shortest? • Do the data in your graph reveal any patterns?  Have students discuss their results, by asking questions, such as: • How did the height of the shadow change? (It got taller or shorter.) • What did you notice about the position of the torch and the height of the shadow? (As the torch got closer to the glue stick the shadow got taller.) • What do you predict will happen to the height of the shadow if the torch was 40 cm away from the glue stick? 60 cm? • What can you say about the height of the shadow and the position of the torch? • What can you say about shadows and light travelling in straight lines?

 
	 • collection of photographs and pictures (eg, from books, magazines or calendars) showing sunlight shining in straight lines • 1 strong torch or light • 1 ruler (or shadow puppet) • optional: spare batteries for torches, 3 large pieces of card with a hole made in each (to demonstrate) • 1 enlarged copy of ‘Shadow height investigation planner’ (Resource sheet 9) • 1 copy of ‘Measurement screen’ (Resource sheet 10) • 1 x 35 g glue stick • 1 pencil • 1 x 30 cm ruler • self-adhesive notes 

each group • 3 pieces of card, 10 cm x 15 cm, with a hole made in each • 1 torch • optional: 1 piece of plastic pipe (eg, garden hose) about 30 cm long • 1 copy of ‘Shadow height investigation planner’ (Resource sheet 9) per team member • 1 copy of ‘Measurement screen’ (Resource sheet 10) per team member • adhesive tac or double-sided adhesive tape • 1 x 35 g glue stick • 1 pencil • 1 x 30 cm ruler 

Preparation • If possible, organise a room that is dark or that can be darkened, and a good light source, such as a strong torch, a standing lamp, an overhead projector or a data projector. • Prepare an enlarged copy of ‘Shadow height investigation planner’ (Resource sheet 9). Note: The type and size of torch used will impact the outcome of the investigation. Students using a smaller torch might have difficulty measuring the shadow at 5 cm (the beam of light won’t be large enough to show the entire shadow). Additionally, if teams are using different types of torches then the measurements between teams will be different.

 

	Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
predicting what the findings of an investigation might be (ACSIS231, ACSIS232) [image: image36.png]



applying experience from similar situations in the past to predict what might happen in a new situation [image: image37.png]#ﬂ-




with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)
deciding which variable should be changed and measured in fair tests while keeping everything else the same (ACSIS087, ACSIS104) [image: image38.png]#ﬂ-




collaboratively and individually selecting suitable methods for gathering data and information first-hand and from reliable secondary sources [image: image39.png]
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 [image: image41.png]



Stage 3 - Working Technologically

exploring needs for, or opportunities to undertake, the task

identifying the users' needs and wants using techniques, eg observations, surveys, interviews and market research [image: image42.png]



developing a design brief individually and in collaboration with others [image: image43.png]



planning the process considering constraints where relevant, eg time, finance, resources and expertise [image: image44.png]



selecting and using techniques to investigate the suitability of materials [image: image45.png]#ﬂ-




applying established criteria to evaluate and modify ideas

testing the suitability of materials, considering whether the test was fair or not

developing a plan and specifications to guide production [image: image46.png]#ﬂ-




using their plans and production sequence

Stage 3 - Physical World

gather evidence to support their predictions about how light travels and is reflected [image: image47.png]#ﬂ-




research, using secondary sources to gather information about science understandings, discoveries and/or inventions that depend on the reflection and refraction of light and how these are used to solve problems that directly affect people's lives, eg mirrors, magnifiers, spectacles and prisms (ACSHE083, ACSHE100) [image: image48.png]#ﬂ-



 [image: image49.png]


 [image: image50.png]



	Week 3   Refraction
1.  Ask questions, such as: • What do you know about transparent materials? • Are you always able to see clearly through the materials? Why/why not?

2 .  Explain that students will be observing a) what happens to a pencil when they view it through an empty clear plastic cup and then b) when they fill the cup ¾ full with water. Ask teams to make their observations looking through the side part of the clear plastic cup. Encourage students to move the pencil from side to side behind the clear plastic cup.

3.  Students to record their observations as a labelled diagram in their science journals. 

4.   Students discuss observations, asking questions, such as: • What did you observe before water was added? • What did you observe after water was added? • What happened when you viewed the pencil directly behind the container? (It was magnified.) • Can you think of some other objects that magnify? (Eye glasses, magnifying glass, telescope.) • What happened when you viewed the pencil through the curved edge of the container? (It disappeared.) • Why do you think that happened?

5. If light helps us to see objects, then what is happening to the light rays in the water before they reach our eyes to make the bottom of the pencil disappear? 

6.  Demonstrate experiment using the enlarged copy of ‘Line of light investigation planner’ (Resource sheet 5) 

7.  Students to predict what they think will happen to light as it passes through water and provide reasons for their prediction.

8. In groups, students complete their investigation of light refraction through clear round containers and water.

9.  Discuss results and predictions, for example, ‘A beam of light bends when it enters the cup with water but not when there is only air’.

10.  Introduce the enlarged copy of ‘Exposing the illusion’ (Resource sheet 6). Read through the three claims. Explain that these are three possible claims to answer the original inquiry question, ‘What happens to a beam of light when it passes through a glass of water?’

11. Students to discuss and choose which claim they think they can make based on their evidence. Record the agreed claim in the class science journal.
	• 1 enlarged copy of ‘Line of light investigation planner’ (Resource sheet 5)

[image: image51.emf]resource sheet  5-06082015123738.pdf


 • 1 enlarged copy of ‘Exposing the illusion’ (Resource sheet 6)

[image: image52.emf]resource sheet  6-06082015123806.pdf


 • self-adhesive notes

fore each group • card, 20 cm x 20 cm • pencil • round clear plastic cup • torch • water • ruler • scissors

Preparation - Note: Avoid cups that have a thick or raised patterned base because they will refract the light through the base and might not show any difference when water is added. These containers could be used for further investigations. • Ensure safety when handling glass containers. • 

	Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
applying experience from similar situations in the past to predict what might happen in a new situation [image: image53.png]#ﬂ-




with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)
collaboratively and individually selecting suitable methods for gathering data and information first-hand and from reliable secondary sources [image: image54.png]


 [image: image55.png]


 [image: image56.png]



working individually and collaboratively in conducting a range of appropriate investigation methods, including fair tests, to answer questions or solve problems [image: image57.png]


 [image: image58.png]



using suitable equipment and materials, checking observations and measurements by repeating them where appropriate

constructing and using a range of representations, including tables, graphs (column, picture, line and divided bar graphs) and labelled diagrams [image: image59.png]


 [image: image60.png]



drawing conclusions and providing explanations based on data and information gathered first-hand or from secondary sources [image: image61.png]#ﬂ-




using a variety of ways to honestly and accurately communicate ideas, explanations and processes, including multi-modal texts, labelled diagrams, as well as written and oral factual texts as appropriate (ACSIS093, ACSIS110) [image: image62.png]


 [image: image63.png]


 [image: image64.png]


 [image: image65.png]



Stage 3 - Working Technologically

developing design criteria that considers, where relevant, function, aesthetics, social and environmental considerations [image: image66.png]#ﬂ-



 [image: image67.png]



selecting and using research techniques appropriate to the task [image: image68.png]



selecting and using techniques for documenting and communicating design ideas to others, eg drawings, plans, flow charts, storyboarding, modelling and presentations, using digital technologies [image: image69.png]


 [image: image70.png]


 [image: image71.png]


 [image: image72.png]



for a design project, selecting and safely using a range of tools, equipment and related techniques to cut, edit, join, manipulate and shape materials and/or information [image: image73.png]


 [image: image74.png]
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Stage 3 - Physical World

gather evidence to support their predictions about how light travels and is reflected [image: image76.png]#ﬂ-




research, using secondary sources to gather information about science understandings, discoveries and/or inventions that depend on the reflection and refraction of light and how these are used to solve problems that directly affect people's lives, eg mirrors, magnifiers, spectacles and prisms (ACSHE083, ACSHE100) [image: image77.png]#ﬂ-



 [image: image78.png]


 [image: image79.png]



	Week 4   Practical application of light
1.  Review previous lessons by asking questions, such as: • Where does light come from? • What is light used for? • How does light travel? • How does light help us to see? • How is light affected by different materials?

3.  Brainstorm - how it would be possible to see around a corner of a building. Ask students if they know what a periscope is, how it is used and how it works. Explain how periscopes can be used to see over and around objects, for example, in submarines to see ships on the surface of the ocean.

4.   Model the construction of the periscope and then explain how it works. To make the periscope the students will: • cut around the template on Part 1 and Part 2 of ‘Periscope pieces’ (Resource sheet 7) • trace or glue the templates onto cardboard and cut out • cut on lines to make viewing hole • fold the card backwards on the dashed lines to form flaps • glue the flaps together by matching the letters • using self-adhesive tape, attach the mirror to the sloped opening of the periscope with the reflective side inwards. Note: Remind students not to discard instructions from Part 1 ‘Periscope pieces’ (Resource sheet 7).

5.  Divide class into groups.  Construct and test their periscopes.

6.   Demonstrate, using an enlarged copy of ‘Periscope pal’ (Resource sheet 8), how to complete it.  Discuss that the diagram is a ‘bird’s eye view’ which includes a mixture of perspectives. 

7.  Students to draw and write an explanation of the process using the scientific vocabulary, of a ray diagram to show how we can see the dog around the corner of the building using the periscope.

8.  Discuss by asking questions, such as: • Could you tell me more about that? • What do you mean by that? • Tell me more about your description of the path travelled by the light. • Scientists have found that … How does that idea fit with your idea?

9.  Compare ray diagrams and explanations. Check understanding and challenge and explain where necessary. 
	 • 1 sample periscope made using ‘Periscope pieces’ (Resource sheet 7, parts 1 and 2) 

[image: image80.emf]resource sheet  7-06082015123833.pdf


• 1 enlarged copy of ‘Periscope pal’ (Resource sheet 8)

[image: image81.emf]resource sheet  8-06082015123909.pdf


 • self-adhesive notes

each group• 1 copy of ‘Periscope pieces’ (Resource sheet 7, parts 1 and 2) • 1 copy of ‘Periscope pal’ (Resource sheet 8)  • cardboard (eg, A4 sheets or cereal boxes) • glue • 1 mirror, 8 cm x 5 cm approximately, • scissors • self-adhesive tape

Preparation •  Use ‘Periscope pieces’ (Resource sheet 7) to prepare a sample periscope. Note: This activity can be completed using 1 L milk cartons instead. Wash cartons thoroughly and cut the pointy end off. Cut a 5 cm x 4 cm viewing hole on the front of the carton, 1 cm up from the base. On the opposite side of the carton to the viewing hole, measure 5 cm from the corner and mark. Measure 5 cm from the corner along the base and make another mark. Draw a line between each point to represent a 45° angle and cut the carton along this line. Attach mirror to this corner with the reflective side facing the viewing hole.

 

	Stage 3 - Working Scientifically 

applying experience from similar situations in the past to predict what might happen in a new situation [image: image82.png]#ﬂ-




using equipment and materials safely, identifying potential risks (ACSIS088, ACSIS105) [image: image83.png]



the process used to gather, process and analyse their data and information

their own prior knowledge as well as accepted scientific explanations 

their own and others' conclusions

using a variety of ways to honestly and accurately communicate ideas, explanations and processes, including multi-modal texts, labelled diagrams, as well as written and oral factual texts as appropriate (ACSIS093, ACSIS110) [image: image84.png]
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Stage 3 - Working Technologically

developing a design brief individually and in collaboration with others [image: image88.png]



developing design criteria that considers, where relevant, function, aesthetics, social and environmental considerations [image: image89.png]#ﬂ-



 [image: image90.png]



planning the process considering constraints where relevant, eg time, finance, resources and expertise [image: image91.png]



selecting and using creative thinking techniques, including mind-mapping, brainstorming, sketching and modelling [image: image92.png]#ﬂ-




selecting and using techniques for documenting and communicating design ideas to others, eg drawings, plans, flow charts, storyboarding, modelling and presentations, using digital technologies [image: image93.png]
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identifying a range of appropriate materials for the task

applying established criteria to evaluate and modify ideas

developing a plan and specifications to guide production [image: image97.png]#ﬂ-




using their plans and production sequence

for a design project, selecting and safely using a range of tools, equipment and related techniques to cut, edit, join, manipulate and shape materials and/or information [image: image98.png]


 [image: image99.png]
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identifying the strengths and limitations of the process used [image: image101.png]#ﬂ-




self or peer assessing the final product by using the established design criteria [image: image102.png]



Stage 3 - Physical World

Light from a source forms shadows and can be absorbed, reflected and refracted. (ACSSU080)
research, using secondary sources to gather information about science understandings, discoveries and/or inventions that depend on the reflection and refraction of light and how these are used to solve problems that directly affect people's lives, eg mirrors, magnifiers, spectacles and prisms (ACSHE083, ACSHE100) [image: image103.png]#ﬂ-
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	Week 5  Assess
Write answers and draw diagrams to explain:

Question 1. How does light help us to see?

Question 2. How does light travel and how far does it travel?

Question 3. What is a shadow?

Question 4. What happens when light from a torch hits • black card? • a mirror?

Question 5. Draw what you see when a glass of water has a spoon in it.

(optional)  Shadow Puppets
1.  Before the students begin making their shadow puppets, encourage them to think about the following: • How will you make your shadow puppets so that each has its own unique features when it casts its shadow? • How will you use the light and screen? • What materials will you make the puppets from? • How will using transparent, translucent and opaque materials/objects affect the puppets’ shadows? • How will you hold and move the puppets? • If you want the shadows to change size, where will you need to hold them in relation to the light source?

2.  Discuss with students the criteria for assessing students’ presentations: • well-organised information • clear, concise communication • evidence of knowledge of the topic • use of evidence and reasoning to support conclusions • quality/creativity of the presentation.

3.  Groups to prepare and perform shadow plays.

4.  Evaluate effectiveness.

 
	 materials for making puppets (eg, thick cardboard, tape, scissors, popsticks, straws, glue, split pins) • 1 torch • transparent, translucent and opaque materials (eg, plastic cups, black paper, mirror)  • overhead projector and screen

	Stage 3 –Physical World
Electrical circuits provide a means of transferring and transforming electricity (ACCSSU097)

· identify potential risks and demonstrate safe use when using electrical circuits and devices

Stage 3 - Working Technologically

planning the process considering constraints where relevant, eg time, finance, resources and expertise [image: image106.png]



selecting and using creative thinking techniques, including mind-mapping, brainstorming, sketching and modelling [image: image107.png]#ﬂ-




selecting and using techniques for documenting and communicating design ideas to others, eg drawings, plans, flow charts, storyboarding, modelling and presentations, using digital technologies [image: image108.png]
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	Week 6 What do we know about electricity?
Teacher Background Information

Electricity is simply the flow of electrons. It takes two things to make the electrons flow, something to push the electrons and a path for the electrons to travel along. The force that pushes electrons is called voltage and is measured in volts. The flow of electrons is called current and is measured in amperes which we call amps for short.
Activity

• Ask the students to think about what electricity is, where it comes from and how we use it.

• Form small groups and ask students to share and record what they know about electricity

on a small KWL chart (know, what to know, learnt):

– What do we know about electricity?

– What do we want to find out about electricity?

– What have we learnt about electricity? (Leave until the end of the unit).

• Have groups share their KWL charts with the class.

Activity Steps
• Lead a discussion about why we should be safe around electricity.

• Ask students to brainstorm situations that display unsafe electrical practices.

• Divide the class into groups and ask each group to list and illustrate as many unsafe situations as they can. Regroup the class and ask each group to present their findings.

• Explain to the students that they are going to become actors and will act out some of the scenarios that have been discussed.

• Divide the class into groups again and display the dangerous scenario cards. Ask each group to choose a scenario to act out.

For example:

Tommy: “ Let’s take our balloon down to the substation and see if we can get it to spark.”

Johnny: “ I don’t think that is such a good idea. You shouldn’t muck around with electricity.”

Steven: “Don’t be such a wimp, Johnny. It sounds like fun.”

Johnny: “ It wouldn’t be fun to get an electric shock. We should stay here and rub the balloons on our hair to make static electricity instead.”

Tommy: “Okay, that sounds like fun too. Let’s do that.”

Dangerous situation cards are found in the resources at www.ausgrid.com.au/learnelectricity
Complete Electrical Safety Quiz independently. Mark and discuss answers.
	Interactive whiteboard lessons and activities can be downloaded at:

www.ausgrid.com.au/learnelectricity
www.essentialenergy.com.au/education
Electrical Safety Quiz and Answers

	Stage 3 –Physical World

Electrical circuits provide a means of transferring and transforming electricity (ACCSSU097)
· observe and describe how some devices transform electricity to heat energy, light, sound or movement eg hair dryers, lights, fans
Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
predicting what the findings of an investigation might be (ACSIS231, ACSIS232) [image: image112.png]



with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)

	Week 7 Different forms of energy
Teacher Background Information

Energy is the capacity or power to do work, such as the capacity to move an object (of a given mass) by the application of force. Energy can exist in a variety of forms, such as electrical, mechanical, chemical, thermal, or nuclear, and can be transformed from one form to another. It is measured by the amount of work done, usually in joules or watts. Energy cannot be created and cannot be destroyed but it can be transformed and transferred.

Energy can be found everywhere. There is potential energy in objects at rest and kinetic energy in objects that are moving. The molecules making up all matter contain a huge amount of energy.

Energy can travel in electromagnetic waves, such as heat, light, radio, and gamma rays. Our body uses metabolic energy from our food. Energy is constantly flowing and changing form. If you take your metabolic energy and rub your hands together, you make mechanical energy. Your hands heat up and the mechanical energy is turned into heat energy.

If we place a scooter at the top of a hill, it has the potential energy to roll down. If a boy jumps on the scooter and pushes off, the scooter will begin to roll, changing potential energy into kinetic energy.
The boy used metabolic energy to push the scooter and mechanical energy to keep the scooter moving. The metabolic energy came from a sausage he had just eaten. The sausage had stored chemical energy. That chemical energy entered the animal when it digested a plant and broke the bonds in its molecules. The plant made the molecules by using light energy from the Sun. The Sun’s light energy came from electrons in its atoms lowering energy states, and releasing energy. The energy in the atoms came from the nuclear reactions in the heart of the Sun.

So energy can change form. The energy we use every day has always been with us since the beginning of the universe and will always be with us. It cannot be destroyed, it just changes form.

That is called the law of conservation of energy.

Activities

Explain to the students that energy is the power that makes things work. To make energy you need an energy resource or fuel. The energy resource that gives our bodies energy is food.

• Place the word cards contained at the back of this lesson (sun, wind, food, petrol, water) on the floor in the centre of the circle.

• Explain to the students that each card represents an energy resource.

• Go around the circle and ask each student to think of something that uses one of these energy resources. E.g. Plants use energy from the sun to grow.
Discuss the other types of energy that can be created.

(mechanical, chemical, electrical)

• Have the students rub their hands together and then ask:

– What type of energy did you use?

– How did your hands feel?

– (They used metabolic energy to form mechanical energy which formed heat energy)

• It is important to stress to the students that energy is not created and cannot be destroyed, it is just changed from one form to another.
Investigation

Explain to the students that they are going to carry out an investigation to determine whether a balloon has energy.

• Ask the students to examine the balloon and decide whether in a deflated state the balloon has energy.

• Have the students inflate the balloon without tying the end closed.

• Ask the students if the inflated balloon has energy.

• Have the students release the balloon into the air and observe what happens.

• Does the balloon have energy? Has the energy changed?

• Now ask the students to inflate the balloon again and this time stretching the neck of the balloon while they release the air.

• Does the balloon have energy? Has the energy changed? Complete the table of results in your book.
Table of results

Balloon position

Type of energy

Deflated balloon

Inflated balloon (stationary)

Inflated balloon released

Stretching neck
Write investigation into a scientific report (see example provided)
Complete Quiz and Cloze Passage- Types of Energy. Mark and discuss answers. 
	Interactive whiteboard lessons and supplementary activities can be downloaded at:

www.ausgrid.com.au/learnelectricity
www.essentialenergy.com.au/education
Word Cards
Equipment for Investigation includes balloons
Example of a Scientific Report

Quiz and Cloze Passage- Types of Energy

	Stage 3 –Physical World

Electrical circuits provide a means of transferring and transforming electricity (ACCSSU097)
· construct simple circuits incorporating devices eg switches and light globes
Stage 3 - Working Scientifically 

with guidance, posing questions to clarify practical problems or inform a scientific investigation (ACSIS231, ACSIS232)
predicting what the findings of an investigation might be (ACSIS231, ACSIS232) [image: image113.png]



with guidance, planning appropriate investigation methods to test predictions, answer questions or solve problems including surveys, fieldwork, research and fair tests (ACSIS086, ACSIS103, ACSHE081, ACSHE098)

	Week 8 Making Electrical Circuits
Teacher Background Information

• Both ends of the battery must be connected to the light bulb before it will glow.

• Metal connection points are called terminals.

• The metal side of the light bulb is one terminal and the bottom is the other.

• The top of the cell is positive (+ve) and the bottom of the cell is negative (-ve).

• The light bulb has to be connected in two places to complete the circuit.

• For the light bulb to glow there has to be a closed circuit joining the battery and the light bulb. This is called an electric circuit.

• When there is a gap or break in the circuit the light will not glow. This is called an open circuit.
Activities

Ask the students to explain what makes a light bulb glow

• Discuss the ideas put forward by the students

• Explain that the students will explore these ideas in groups, using the equipment

• Have students use the battery and ONE connecting wire to make the light bulb glow.

• Record the investigation and draw and label a diagram showing

how they connected the battery and light bulb.

– Discuss where the wire connects to make the light bulb glow.

– How many different ways were there to make the light bulb glow?

• Have students make the light bulb glow using TWO connecting wires.

• Discuss the methods used to make the light bulb glow; guide students’ attention to the formation of circuit created by the battery, wires and light bulb.
Class discussion
– Ask some students to present their observations to the class.

– What circuits made the light bulb glow?
What did the circuits that made the light bulb glow have in common?

– What did the circuits that didn’t work, have in common? (Introduce the terms open and closed circuit).
Parallel circuits

Have students construct a closed circuit that includes 2 batteries set in parallel, 2 wires and a light bulb.

• Place a dark coloured card behind the light bulb and compare the brightness of the light bulb with the previous circuit.

• Ask students to place a third battery in parallel and compare the brightness of the light bulb.

• Discuss with the class:

– Did the additional battery make the bulb glow brighter?

– What do you think is happening to the flow of electrons in a series and parallel circuit?
	www.ausgrid.com.au/learnelectricity
www.essentialenergy.com.au/education
Equipment

• 1.5 volt battery

• Light bulb and lamp holder

• 3 connecting wires

	Stage 3 –Physical World

Electrical circuits provide a means of transferring and transforming electricity (ACCSSU097)
· research and present ideas about the different ways electricity can be generated eg burning coal or natural gas; solar, hydro electric, geothermal, wind and wave-generated electricity
· describe how scientific knowledge can be used to inform personal and community decisions about the use and conservation of sustainable sources of energy

Stage 3 - Working Technologically

developing a design brief individually and in collaboration with others [image: image114.png]



developing design criteria that considers, where relevant, function, aesthetics, social and environmental considerations [image: image115.png]#ﬂ-
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planning the process considering constraints where relevant, eg time, finance, resources and expertise [image: image117.png]



selecting and using creative thinking techniques, including mind-mapping, brainstorming, sketching and modelling [image: image118.png]#ﬂ-




selecting and using techniques for documenting and communicating design ideas to others, eg drawings, plans, flow charts, storyboarding, modelling and presentations, using digital technologies [image: image119.png]
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identifying a range of appropriate materials for the task

applying established criteria to evaluate and modify ideas


	Week 9 Electricity generation and transmission
Teacher Background Information

The fundamental principles of electricity generation were discovered in the 1820’s by British scientist Michael Faraday. He generated electricity by moving a loop of wire between the poles of a magnet. This method is still used today.

Modern power plants generate electricity in a variety of ways. It is most often generated by heat engines fuelled by burning fossil fuels or radioactive elements, but it can also be generated by water, wind, solar and geothermal power.

Power plants generate steam to power a turbine which spins a huge magnet inside a copper wire, producing electricity. The electricity flows from the power plant through wires to the transformer.

The transformer raises the pressure so it can travel long distances – it is raised as high as 500,000 volts in Australia.

The electric current then runs through the power lines to the substation transformer where pressure is lowered to between 11,000 and 132,000 volts. Electricity is then taken through the lines to a pole transformer and pressure is lowered again to between 240 and 415 volts. From here electricity comes into your home through a meter box. Wires take electricity around your home powering your lights and appliances.

Activities
Place picture cards in the circle and ask students to comment on each one. What are the pictures of? How are they included in our power supply?
Divide the class into groups and give each group a copy of the pictures.

• Ask the groups to discuss and order their set of pictures to show the supply of electricity from the plant to our homes.

• Hand each group the power transmission word cards and ask them to sort them into their correct order.

• Encourage groups that are struggling to refer to their picture cards.

• Ask the students to return to the circle and discuss their results.

• Show the students the hand generator and explain that the magnet and copper wire inside is just like the generator in the power station. Your hand is providing the energy.

• Connect the light bulb to the hand generator and let the students generate electricity. Draw an annotated drawing of the transmission grid.
Research Task

Divide into groups and each group research one of the following:

Solar, Hydro-electric, Geothermal, Wind, Wave (tidal)

Possible questions:

What is it? Where are examples of this form used? What does the community feel about it? What impact does this electricity have on the environment? What is your opinion of this form of electricity?

Report main points back to the class.
	Interactive whiteboard lessons and activities can be downloaded at:

www.ausgrid.com.au/learnelectricity
www.essentialenergy.com.au/education
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Name: o o

* When you travel by car or bus, energy is required to make the transport go.

e The energy for a car or a bus comes from petrol and a battery.
e The petrol stores chemical energy and the battery stores electrical energy.

e When something stores energy, it is said to have potential energy.

* When the potential energy is used to make movement it is said to have kinetic energy.

e When we start the car, the engine changes this chemical energy and electrical energy into
different types of energy.

* When the engine starts we can hear it. This is sound energy.
* When we drive about, the car is moving. This is mechanical energy.
e When we switch on the headlamps, we can see light. This is light energy.

e After the car has been running for a while the bonnet becomes warm. This is heat energy.
Heat energy is always produced when things work. Just like when you run about, you get hot.

Answer the following questions in full sentences:

1. When something is moving, what type of energy is being used?

2. What types of energy resources do cars use?

33
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4. When things are working, what type of energy is always given off?

5. If something stores energy, what type of energy does it have?

6. What is required to make something go?
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The cards are currently in order. Jumble them and hand a set to each group.

| The steam is sent through pipes to the turbine, which is a big
| fan. (Mechanical energy)

| When the magnet spins 3,000 times a minute the generator
| makes electrical energy.

| Inside the power plant, coal, oil or gas is burned in a furnace
. which heats water in a big boiler to create steam. If the plant
- is hydro-electric, the potential energy stored in the water is

' used to drive the turbine.

| The steam goes through the turbine blades making them spin
I 3,000 times in one minute.

Power stations put the fuel into a boiler and set fire to it.
(Heat energy)

The turbine is connected to the generator; this is a large
| magnet and lots of wire.

I The chemical energy in the fuel is changed into heat energy
| in the form of steam.
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| transmission lines to zone substation transformers.
ks

| The electrical energy then travels along the distribution power

. lines to our homes, schools, hospitals, offices, factories, street

‘ lamps, traffic lights, cinemas, restaurants, fire stations and
everything else that needs electrical energy to work.

| It passes through an electricity meter that measures how
| much energy your family uses.

| The electricity travels through wires inside the walls to outlets
| and switches all over your house. 5

Big high-voltage transmission lines carry electricity to your city
| or suburb.

=

' It passes through zone sub-stations, where the voltage is
lowered, then to transformers which lower it again to make
it safe to use in our homes.

| It travels through smaller power lines to your house.

You can use the electricity to switch on lights, watch TV,
listen to music and cook dinner!
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