Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 12

Objective test Physics 1b Radiation and the Universe covers chapters 11 and 12

Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students review their knowledge of the Solar System and extend this to constellations, galaxies and the entire Universe. They are encouraged to observe the stars and constellations at first hand.


	Starter

• Use questions 1–3 on page 224 of the Student’s Book and similar questions to review key ideas about the Solar System.

• Point out that this chapter will extend students’ studies to the entire Universe. Ask them to read Section 12.1 and answer question 4 on page 204.

Main activity 

• Provide access to the internet and ask students to work in pairs on the Activity ‘The Milky Way and other galaxies’ on page 226 of the Student’s Book.  

• Help students to seek out interesting information that they can report to the whole class in the next lesson.

Plenary 

• Discuss the homework activity ‘Stargazing’ on page 224 of the Student’s Book. Encourage students to do first-hand stargazing if possible.
	Most students will:

• observe the stars and follow this up with further investigations using the internet;

• know that observations of the solar system and the galaxies in the universe can be carried out on the Earth;
• appreciate the relative advantages and disadvantages of using binoculars and telescopes to observe the stars.

Faster learners will:

• understand the use of light years to measure astronomical distances.



	Homework

Students complete the activity ‘Stargazing’ on page 224 of the Student’s Book. 

If first-hand stargazing is impossible, ask students to complete as much of the activity as possible.



	Resources required
• Internet access



	Key words

star, galaxy, constellation, light year, Milky Way, Universe, planet

	Literacy opportunities

• Speaking and listening – class discussion


	Numeracy opportunities

• Using a light year as a measure of distance
	ICT objectives

• Search skills on the internet

• Producing presentations



	How science works

• 3c Present information, develop an argument and draw a conclusion, using scientific, technical and mathematical language, conventions and symbols and ICT tools.
	Key skills



	Cover lesson

This is suitable as a cover lesson if computer and internet access are available.

Otherwise ask students to prepare a poster to display prior knowledge on the Solar System from Key Stage 3.



	Assessment opportunities 

Assess pre-knowledge from KS3 using questioning techniques.

Peer assessment of posters.



Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students extend their knowledge of galaxies and constellations and learn about light years by showing that one light year is roughly 1013 km.


	Starter

• Go through the questions in the Activity: ‘Stargazing’. Encourage students to report on their first-hand experiences in answering the questions.

Main activity 

• Three or four pairs of students report their findings on ‘The Milky Way and/or other galaxies’ to the whole class.  Promote class discussion and questioning of the presenters.

• Students work through the Activity: ‘Light years away’ on the e-Worksheets CD-ROM, which uses space travel and interstellar distances to develop an understanding of measurements of distance in light years. They answers questions 1–8 on the worksheet.

Plenary 

• Discuss students’ answers to the Activity: ‘Light years away’, allowing them time to correct answers.
	Most students will:

· have practised a wide range of communication skills;

· have evaluated the use of binoculars and telescopes.

Faster learners will:

· understand how light years provide a measure of distance.



	Homework

Students answer question 9 on the activity worksheet ‘Light years away’.

	Resources required
• Activity: ‘Light years away’ on the e-Worksheets CD-ROM



	Key words

Solar System, galaxy, constellation, light year, Milky Way, Universe, star

	Literacy opportunities

• Speaking and listening – class discussion
	Numeracy opportunities


	ICT objectives



	How science works

• 3a Recall, analyse, interpret, apply and question scientific information or ideas

• 3c Present information, develop an argument and draw a conclusion, using scientific, technical and mathematical language, conventions and symbols and ICT tools.


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about the different kinds of telescopes and their relative advantages and disadvantages.


	Starter

• Briefly describe the different kinds of powerful telescopes that are used to observe stars and galaxies. Emphasise that there are only two kinds of telescope – optical telescopes and radio telescopes – but these can be based on Earth or in space.

• Show pictures of some telescopes if possible and ask: ‘Why are large telescopes placed on the top of mountains near the equator or in space?

Main activity 

• Explain that optical telescopes view distant objects using the visible light that they emit or reflect, whereas radio telescopes view distant objects using the X-rays, microwaves or radio waves that they emit.

• Students work on the Activity ‘Eye in the sky’ from the e-Worksheets CD-ROM, which gets students to consider the relative advantages and disadvantages of Earth-based telescopes and those in space.

• Follow the demonstrations described on the worksheet and ask the students to complete the questions.

Plenary 

• Go over the questions on the worksheet, allowing students to develop model answers.
	Most students will:

• be able to compare and contrast the relative advantages of different kinds of telescope on Earth and in space;

• appreciate that optical telescopes detect visible light.

Faster learners will: 

• know that other telescopes detect X-rays, microwaves or radio waves;

• appreciate the need to site telescopes carefully.



	Homework

Students read Section 12.2 in the Student’s Book and answer questions 5–8 on page 229.

	Resources required
• Activity ‘Eye in the sky’ from the e-Worksheets CD-ROM

	Key words

optical telescopes, radio telescopes, Solar System, galaxy, light year, Milky Way, 

Universe, X-rays, microwaves, radio waves, star, light pollution, air pollution, resolution



	Literacy opportunities

• Discussing images produced by different types of telescopes

• Discussing the quality of the image produced
	Numeracy opportunities


	ICT objectives



	How science works

• 3a Recall, analyse, interpret, apply and question scientific information or ideas.


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students evaluate different kinds of telescope and study the scientific breakthroughs made possible by powerful telescopes.
	Starter

• Go over question 5–8, which students should have completed for homework, focusing on 7 and 8 allowing students to express their views and add further notes to the answers related to the advantages and disadvantages of different telescopes.

Main activity 

• Provide students with downloaded material or internet access in order to carry out the Activity: ‘Hot news from Saturn’ on the e-Worksheets CD-ROM. 

• Students work in pairs on the activity producing an interesting and accessible newspaper report of one of the scientific discoveries from Saturn.

Plenary 

• Some student groups present their newspaper reports to the whole class, answering any relevant questions.

• With student prompting, summarise the advantages and disadvantages of optical and radio telescopes and those of telescopes on Earth compared with those in space.


	Most students will:

• have practised a wide range of communication and literacy skills;

• know the advantages and disadvantages of different types of telescope.

Faster learners will:

• appreciate the relative advantages and disadvantages of different types of telescope for different purposes.

	Homework

Students write up a summary of the relative advantages and disadvantages of different types of telescope  in the form of a poster, table, or a letter to an interested scientist from another institution.

	Resources required
• Activity: ‘Hot news from Saturn’ on the e-Worksheets CD-ROM

	Key words

Solar System, galaxy, constellation, light year, Milky Way, Universe

	Literacy opportunities

• Discussing answers to activity

• Writing newspaper report in an accessible style

• Writing for a targeted audience (homework)
	Numeracy opportunities


	ICT objectives

• Internet research



	How science works

• 3c Present information, develop an argument and draw a conclusion, using scientific, technical and mathematical language, conventions and symbols and ICT tools.

• 4a The use of contemporary scientific and technological developments and their benefits, drawbacks and risks.

• 4b Consider how and why decisions about science and technology are made, including those that raise ethical issues, and about the social, economic and environmental effects of such decisions.
	Key skills



	Cover lesson

This is suitable as a cover lesson provided computer and internet access are available.



	Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.

Peer assessment of homework activity.


Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about the effect of a moving source on the frequency and wavelength of waves. 

This leads to Hubble’s observations of galaxies and the concept of red-shift.
	Starter

• Ask students what they have noticed about the sirens from fast-moving police cars. They should have noticed a different sound as the siren moves away compared with the sound as it approaches. This observation can be discussed in terms of a change in frequency and wavelength using the approach in Section 12.3 and Figure 12.9 on page 230.

Main activity 

• Discuss the observation of galaxies and present Hubble’s observations to the class using the Simulation: ‘Red-shift’ from the Interactive Presentations CD-ROM.
• Ask students what they can deduce first from the red-shift and then from the greater red-shift of galaxies further away from the Earth.

• Ask students to read Sections 12.3 and 12.4 in the Student’s Book and then answer questions 9–11 on page 231.

Plenary 

• Go over the answers to the questions, allowing time for students to correct their initial answers.
	Most students will:

• understand how the wavelength and frequency change when a wave source is moving relative to an observer.

Faster learners will:

• be able to explain the Doppler effect;

• know that the red-shift provides evidence that galaxies are moving away from the Earth;

• understand that galaxies further away have a greater red-shift and are moving away at a greater speed.



	Homework

Students complete the Activity: ‘Estimating the age of the Universe’ on page 232 of the Student’s Book.

	Resources required
• Simulation: ‘Red-shift’ from the Interactive Presentations CD-ROM


	Key words

galaxy, light year, acceleration, red-shift, Hubble’s law

Continuous variable, discrete variable, categoric variable



	Literacy opportunities

• Speaking and listening – class discussion


	Numeracy opportunities

• Calculating speed and distance in light years

• Estimating

• Calculating range

• Tabulating data
	ICT objectives



	How science works

• 4c How uncertainties in scientific knowledge and scientific ideas change over time and about the role of the scientific community in validating these changes.
	Key skills



	Cover lesson

This is suitable as a cover lesson provided computer and internet access are available.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn how data on speeds of distant galaxies can be used to estimate the age of the Universe and consider the origins of the Universe


	Starter

• Ask students ‘How old is the Universe?’

‘How do we know?’
• Go through the Activity: Estimating the age of the Universe’ on page 232 of the Student’s Book, which students should have completed for homework.

• Check that students understand that a line graph is the best way to present a relationship between continuous variables and that they are presenting the information on graphs clearly and accurately. Ensure students understand the reasoning in question 5.

Main activity 

• Students work on the Activity: ‘Red-shift’ on the e-Worksheets CD-ROM.  This looks further at the evidence for an expanding Universe and its origins.

Plenary 

• Go through the questions in the activity, encouraging contributions from everyone and allowing students to develop model answers.


	Most students will:

• understand how data regarding the speeds of distant galaxies can be used to estimate the age of the Universe.

Faster learners will:

• appreciate that the ‘big bang’ theory is the most satisfactory explanation so far for the origins of the Universe;

• be able to look at models of the origin of the universe critically and unemotively.

	Homework

Students read Section 12.5 from the Student’s Book. They develop a mind map of theories explaining the origins of the Universe.

	Resources required
• Activity: ‘Red-shift’ on the e-Worksheets CD-ROM



	Key words

red-shift, big bang theory, expanding universe



	Literacy opportunities

• Speaking and listening – class discussion
	Numeracy opportunities


	ICT objectives

• Internet research

	How science works

• 4a The use of contemporary scientific and technological developments and their benefits, drawbacks and risks.

• 4c How uncertainties in scientific knowledge and scientific ideas change over time and about the role of the scientific community in validating these changes.


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




