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Teaching program—Part 3: Energy
Chapter 13: Light energy
	Section
	Learning focus
	Learning experiences
	Science skills
	Possible teaching strategies
	Assessment
	Extra resources 
	VELS Standards Level 5 (Science)
	VELS Standards 
Level 5 (Other)

	Chapter opening 

Big questions:
13.1: How does light behave?
13.2: What colour do we see?
13.3: What do we use light for?
	Elicit student ideas and understandings of the 
	Class discussion and answer questions

Opportunity to establish prior knowledge and identify any misconceptions

Images at the start of the chapter can be used to generate/introduce discussion.
	Thinking skills

Communication of ideas
	Whole class discussion, individual or group work 


	Diagnostic assessment- listening to student discussion and identifying misconceptions that will need to be dealt with by asking probing questions and eliciting student understanding.
	Optic fibre bundle or an optic fibre lamp to demonstrate for opener to 13.3 
	Students use the relevant science concepts and relationships as one dimension of debating contentious and/or ethically based science-related issues of broad community concern. 


	When listening, viewing and responding, students consider alternative views, recognise multiple possible interpretations and respond with insight. 



	13.1
	Reflection from mirrors
	Skills lab: Using a Hodson light box

Experiment 13.1: Reflection from plane mirrors

Practivity 13.1: Mirror writing

Practivity 13.2: Using curved mirrors

Questions: What do you know about reflection?
	Experimenting

Communication of ideas

Thinking skills


	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work 


	
	Items that are transparent, translucent and opaque to demonstrate these terms

Large plane, concave and convex mirrors for students to examine and “play” with. 

DVD or Clickview program on light or reflection
	Students use chemicals (including biomaterials), equipment, electronic components and instruments responsibly and safely. 

Students present experimental results using appropriate data presentation formats, and comment on the nature of experimental errors. 


	When listening, viewing and responding, students consider alternative views, recognise multiple possible interpretations and respond with insight. 

Students use complex verbal and non-verbal cues, subject-specific language, and a wide range of communication forms. 

Students use pertinent questions to explore, clarify and elaborate complex meaning.

Students process and synthesise complex information and complete activities focusing on problem solving and decision making which involve a wide range and complexity of variables and solutions.

Students apply selectively a range of creative thinking strategies to broaden their knowledge and engage with contentious, ambiguous, novel and complex ideas.


	
	Refraction of light

Lenses
	Experiment 13.2: Bending of light

Practivity 13.3: Investigating refraction

Maths lab: The power of a lens

Experiment 13.3: Creating images with convex lenses

Questions: What do you know about refraction?
	Experimenting

Communication of ideas

Thinking skills


	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	Possible experimental report on Experiment 13.3 – provides students the opportunity to express their ideas in a formal experimental report
	DVD or Clickview program on refraction and images
	
	

	Total internal reflection
	Total internal reflection and the critical angle
	Practivity 13.4: Finding the critical angle

Demonstration of optic fibre bundle

Questions: What do you know about total internal reflection?
	Experimenting

Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	
	One of the DVDs or Clickview programs above will often also include total internal reflection

Optic fibre bundle for demonstration


	
	

	Big Ideas – topic Remember; understand; apply; analyse; evaluate; create; and connecting ideas
	Understanding and 

Connecting
	Big Ideas questions

Worksheet 13.1 


	Thinking skills 

Communication skills
	Class discussion, written work, homework, collaborative work, ICT research 

Worksheet could be done as class work, homework or as a group collaborative exercise


	Possible assessment task – assesses a wide range of student knowledge and provides feedback to students on concepts they have understood well and those that need further revision

Worksheet could be done as an assessment task
	Worksheet 13.1


	
	

	13.2 The eye
	Physiology of the eye
	Experiment 13.4: Eye dissection 

Questions: What do you know about the eyes?
	Experimenting

Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	
	Model eye for students to examine

Eye poster

DVD or Clickview program on the eye or how we see


	Students use chemicals (including biomaterials), equipment, electronic components and instruments responsibly and safely. 

Students present experimental results using appropriate data presentation formats, and comment on the nature of experimental errors. 


	When listening, viewing and responding, students consider alternative views, recognise multiple possible interpretations and respond with insight. 

Students use complex verbal and non-verbal cues, subject-specific language, and a wide range of communication forms. 

Students use pertinent questions to explore, clarify and elaborate complex meaning.

Students process and synthesise complex information and complete activities focusing on problem solving and decision making which involve a wide range and complexity of variables and solutions.

Students apply selectively a range of creative thinking strategies to broaden their knowledge and engage with contentious, ambiguous, novel and complex ideas.


	Vision problems
	Various vision problems and how they are corrected
	Practivity 13.5: Vision tests

Zooming in: Vision defects

Interview or class visit with someone who is colour blind or who has another vision problem

Questions: What do you know about vision problems?
	Experimenting

Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	
	Eye defects posters for students to examine

Ishihara plates or pages from the internet

Polaroid sheets 
	
	

	Mixing colours
	Dispersion of light
	Practivity 13.6: Dispersing light

Experiment 13.5: What colour is it?
Demonstration of a colour wheel

Questions: What do you know about mixing colours?
	Experimenting

Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	Possible experimental report on Experiment 13.5 – provides students the opportunity to express their ideas in a formal experimental report
	DVD or Clickview program on colour

Colour wheel
	
	

	Big Ideas – topic Remember; understand; apply; analyse; evaluate; create; and connecting ideas
	Understanding and 

Connecting
	Big Ideas questions

Worksheet 13.2 


	Thinking skills 

Communication skills
	Class discussion, written work, homework, collaborative work, ICT research 

Worksheet could be done as class work, homework or as a group collaborative exercise


	Possible assessment task – assesses a wide range of student knowledge and provides feedback to students on concepts they have understood well and those that need further revision

Worksheet could be done as an assessment task
	Worksheet 13.2


	
	


	Section
	Learning focus  
	Learning experiences
	Science skills
	Possible Teaching Strategies
	Assessment
	Extra resources 
	Standards

Level 5 (Science)
	Standards

Level 5 (Other)

	13.3 Everyday uses of light
	Illumination

Entertainment
	Demonstration of different light globes

Questions: What do you know about everyday uses of light?
	Communication of ideas

Thinking skills


	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching


	
	Different types of lights to demonstrate to students – CFLs, fluorescent tubes, old incandescent globes, LED torches


	Students use chemicals (including biomaterials), equipment, electronic components and instruments responsibly and safely. 

Students present experimental results using appropriate data presentation formats, and comment on the nature of experimental errors. 


	When listening, viewing and responding, students consider alternative views, recognise multiple possible interpretations and respond with insight. 

Students use complex verbal and non-verbal cues, subject-specific language, and a wide range of communication forms. 

Students use pertinent questions to explore, clarify and elaborate complex meaning.

Students process and synthesise complex information and complete activities focusing on problem solving and decision making which involve a wide range and complexity of variables and solutions.

Students apply selectively a range of creative thinking strategies to broaden their knowledge and engage with contentious, ambiguous, novel and complex ideas.

	Scientific uses of light
	Microscopes

Telescopes

Synchrotron
	Demonstration of different optical instruments

Possible excursion to the Synchrotron in Melbourne

Questions: What do you know about scientific uses of light?
	Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching


	Students could prepare a multimedia presentation about an optical instrument of their choice


	DVD or Clickview program on the Synchrotron
	
	

	Optic fibres
	Communication

Endoscopes
	Practivity 13.7: Bending a laser beam

Questions: What do you know about optic fibres?
	Experimenting

Communication of ideas

Thinking skills

Demonstration
	Whole class discussion, drawing on individual experiences

Individual or group work 

Jigsaw or Listen, think, pair, share or Peer teaching

Group practical work


	Students could prepare a multimedia presentation about an application of optic fibres


	DVD or Clickview program on optic fibres

Optic fibre bundle for demonstration

Optic fibre kits for students to experiment with
	
	

	Big Ideas – topic Remember; understand; apply; analyse; evaluate; create; and connecting ideas
	Understanding and 

Connecting
	Big Ideas questions

Worksheet 13.3 


	Thinking skills 

Communication skills
	Class discussion, written work, homework, collaborative work, ICT research 

Worksheet could be done as class work, homework or as a group collaborative exercise


	Possible assessment task – assesses a wide range of student knowledge and provides feedback to students on concepts they have understood well and those that need further revision

Worksheet could be done as an assessment task
	Worksheet 13.3


	
	


	Section
	Learning focus  
	Learning experiences
	Science skills
	Possible Teaching Strategies
	Assessment
	Extra resources 
	Standards

Level 5 (Science)
	Standards

Level 5 (Other)

	Digging deeper


	Research, review and reflect


	Research topics

Reflect questions

Key words


	Thinking skills

Communication of ideas


	Research using a variety of resources including web searching.

Group or individual work.


	Diagnostic assessment  - using the self-test to identify level of student understanding.
	Student self-test
	
	Students process and synthesise complex information and complete activities focusing on problem solving and decision making which involve a wide range and complexity of variables and solutions.



	
	End of chapter test
	
	Thinking skills

Communication of ideas


	
	Summative Assessment – using the end of chapter test including multiple choice + short answer questions to identify the level of student understanding
	End of chapter test
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