Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 4

Objective test Biology 1b Evolution and Environment covers chapters 3 and 4
Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the work of Mendel as a context for developing an understanding of how information is passed from parents to their offspring.


	Starter

• Ask students to look at Figure 4.1 on page 60 of the Student’s Book and write down how they think the characteristics are passed from parents to their offspring. Use this to assess prior knowledge.

Main activity 

• Discuss variation within a species. Start with the variation between individuals in the class and then introduce other examples. Explain how Mendel observed variation between pea plants.

• Students read Section 4.1 in the Student’s Book and answer questions 1 to 6 on pages 61–62.

Plenary 

• Students write a definition of the word ‘inheritance’ and then compare in pairs. Discuss improvements to their definitions and agree a class definition.
	Most students will:

• know that some characteristics are passed on from parents to their offspring. This is called inheritance.

Faster learners will be able to:

• link ideas about variation to Mendel’s discoveries.

	Homework

Students draw a family tree and identify where they think certain characteristics have been inherited from within their family (this needs to be sensitively handled). Extend to list the characteristics they have not inherited (i.e. environmental factors).



	Resources required
• A variety of photographs/pictures showing variation, which can be used as a discussion point

	Key words

variation, inherited, characteristics, inheritance, dominant, recessive

	Literacy opportunities


	Numeracy opportunities


	ICT objectives

• Use the internet to research the family tree of dynasties, looking at how certain characteristics are passed on (e.g. haemophilia in royal family; prominent Hapsburg nose, chin and lower lip)

	How science works

• Students appreciate how observations made by Mendel on pea plants led to his developing a theory of inheritance to explain his observations.

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

(The reasons why the importance of this discovery was not recognised until after Mendel’s death are not required until Additional Science.)
• Students consider the importance to Mendel in repeating his experiments before drawing conclusions, i.e. that evidence must be reliable.
	Key skills



	Cover lesson

This is suitable as a cover lesson: combine lesson activities with homework activity.



	Assessment opportunities 

Starter will assess prior knowledge.




Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study cell structure and link this to inheritance. They learn where genes are found and their role in inheritance.
	Starter

• Ask students to draw an animal cell from memory. Use this to gauge if basic cell structure needs to be recapped.

Main activity
• Use Figure 4.4 on page 63 of the Student’s Book to explain where chromosomes and genes are found in a cell. Reinforce the idea that all body cells (except red blood cells) contain these genes. Explain how the genes are physically passed on through sexual reproduction. There are a number of animations on the internet that show fertilisation taking place (e.g. http://www.footprints-science.co.uk/Fertilisation.htm).

• Students produce a model to show the stages of fertilisation. This works well using coloured modelling clay as different colours can be used to represent different genes on a chromosome. This reinforces the idea that genes from each parent physically come together during fertilisation when a zygote is formed. Use this to reinforce the range of new vocabulary introduced in this section.

Plenary
• Students answer questions 7–10 on page 64 of the Student’s Book.


	Most students will:

• understand that the information that controls inherited characteristics is carried by genes which are passed on in the sex cells (gametes);

• understand that different genes control the development of different characteristics;
• understand that a gene is a  section of a chromosome and the chromosomes are in the nucleus of a cell;

• understand that sexual reproduction is the joining of a male and a female gamete. Sexual reproduction involves the mixture of genetic information from two parents and leads to variety in the offspring.
Faster learners will be able to:

• explain in detail (at a cellular level) sexual reproduction (meiosis is not required until Additional Science).

	Homework

Use the foundation support Activity: ‘Looking for connections and differences in important terms’ on the e-Worksheets CD-ROM to consolidate key vocabulary.



	Resources required
• Activity: ‘Looking for connections and differences in important terms’ on the e-Worksheets CD-ROM

	Key words

genes, chromosomes, DNA, inheritance, gametes, zygote, sexual reproduction, variation, sperm, egg cell, nuclei

	Literacy opportunities


	Numeracy opportunities


	ICT objectives

Use of animations

	How science works

• Students recall and apply their understanding of cell structure to ideas about inheritance.
	Key skills



	Cover lesson

This is suitable as a cover lesson: combine lesson activities and homework.



	Assessment opportunities 




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study variation in humans and consider how this variation occurs.
	Starter
• Ask students to brainstorm ways in which humans differ. Call these differences ‘variation’.

Main activity

• Students measure and record a range of characteristics about themselves (e.g. height, arm span, eye colour, hair colour, shoe size) and collate these on a class spreadsheet. 

• Ask students to consider how they should present the data. There is no need to produce graphs for all characteristics but it is a good idea to have them do one as it supports ‘How Science Works’.

• Discuss the causes of variation. Link to the idea that people inherit different genes through sexual reproduction. Relate this to variation between siblings.

Plenary
• Students answer question 11 on page 64 of the Student’s Book.


	Most students will:

• be able to identify variation within a species;

• know that sexual reproduction results in variation between offspring of the same parents.

Faster learners will be able to:

• begin to explain why siblings are a mixture of characteristics from both parents (how sexual reproduction produces variation due to random pairing of alleles is not required until Additional Science).

	Homework



	Resources required


	Key words

genes, chromosomes, DNA, inheritance, chromosomes, gene, gametes, zygote, sexual reproduction, variation, sperm, egg cell, nuclei



	Literacy opportunities


	Numeracy opportunities


	ICT objectives

Use spreadsheet to record data, calculate means and plot graphs



	How science works

• Decide whether bar charts or line graphs are most appropriate for continuous and discontinuous variables.
	Key skills



	Cover lesson

This is suitable as a cover lesson: use the lesson activities but do simple comparison when looking at characteristics such as eye colour, hair colour, shoe size, and use homework activity.



	Assessment opportunities 




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students carry out an activity studying different cloning techniques and consider the benefits and drawbacks of each technique.
	Starter
• Ask students to brainstorm ideas they have about cloning. Use this to explore understanding and misconceptions.

Main activity
• Use the Practical: ‘Producing plants from a tissue culture’ on the e-Worksheets CD-ROM.

• Students answer questions 12–15 on page 65- of the Student’s Book.

Plenary
• Students produce a flow diagram to show the stages in taking cuttings and explain why the new plants are genetically identical to the parent plant.


	Most students will:

• know that asexual reproduction only needs one parent and does not involve the joining of gametes. Offspring produced by asexual reproduction from one parent are genetically identical and show no variation;

• know that genetically identical individuals are called clones;

• appreciate that new plants can be produced quickly and cheaply by taking cuttings. This is a type of cloning.

Faster learners will be able to:

• explain the advantages and disadvantages of taking cuttings as a method of cloning.



	Homework

Students do the Homework: ‘Identifying the differences in asexual and sexual reproduction’ on the e-Worksheets CD-ROM.

	Resources required
• Practical ‘Producing plants from a tissue culture’ on the e-Worksheets CD-ROM plus equipment as listed



	Key words

asexual reproduction, clone, cutting, parent plants, offspring

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

• The use of cloning by plant growers, and the economic advantages of this.
	Key skills



	Cover lesson

This is not suitable as a cover lesson: omit the practical activity and combine questions 12–15 with homework activity.



	Assessment opportunities 




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students carry out an activity studying different cloning techniques and consider the benefits and drawbacks of each technique.


	Starter
• Show the Animation ‘Cloning’ on the Interactive Presentations CD-ROM. This shows each of the steps in the cloning procedure, and raises the ethical issues surrounding cloning
Main activity
• Students work through questions 1–5 from the Activity: ‘Modern cloning techniques’, on pages 65–67 of the Student’s Book.

• Make sure tissue culture for animal cells is also covered (e.g. for skin grafts).

Plenary
• Discuss the benefits and drawbacks the students have identified in questions 3 and 4.
	Most students will:

• know that modern cloning techniques include tissue culture, embryo transplants, fusion cell and adult cell cloning;

• appreciate that it is important to be able to make informed judgements about the economic, social and ethical issues concerning the use of cloning.

Faster learners will be able to:

• explain the advantages and disadvantages of each cloning technique;

•  explain when it is appropriate to use each cloning technique.

	Homework

Students carry out the research needed for the debate on human cloning (see question 6 in the Activity: ‘Modern cloning techniques’).

	Resources required
• Animation: ‘Cloning’ on Interactive Presentations CD-ROM

• Internet access for homework activity if started in lesson

• Information on cloning that has been successful, e.g. Dolly the sheep

Website:

http://www.sciencemuseum.org.uk/antenna/dolly/
http://www.bbc.co.uk

	Key words

clone, fusion cell, adult cloning, cutting, embryo, tissue culture, embryo transplant, host mother, parent plants, uterus, offspring

	Literacy opportunities

• Work on benefits and drawbacks of tissue culture, preparing a debate
	Numeracy opportunities


	ICT objectives

• Illustrate cloning through an animation

• Research applications for the different methods of cloning

• Use www.bbc.co.uk or other sites to search for information on human cloning

	How science works

• Students interpret information about the advantages of different cloning techniques for producing mammals or plants (e.g. easier to clone plants than animals), and consider the benefits of cloning animals such as Dolly, racehorses or pets.

• Students make informed judgements about economic, social and ethical issues concerning embryo cloning or adult cell cloning (costs are very high) and the possible drawbacks.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students conduct a debate about the issue of human cloning.
	Starter 

• Recap the science behind cloning. Introduce the debate.

Main activity
• Students carry out the debate on human cloning in small groups, as explained in Activity: ‘Modern Cloning Techniques’ in question 6 on page 66 of the Student’s Book.

Plenary
• Judges from each group give feedback to the class on the points raised by their group.


	Most students will be able to:

• consider the implications of human cloning.

Faster learners will be able to:

• justify the arguments they give and back them up with recent scientific evidence.



	Homework



	Resources required
• Information gathered as homework activity from previous lesson or relevant information gathered for students to use



	Key words

clone, fusion cell, adult cloning, cutting, embryo, tissue culture, embryo transplant, host mother, parent plants, sample, uterus, offspring

	Literacy opportunities

• Preparing and taking part in a debate
	Numeracy opportunities


	ICT objectives



	How science works

• Students make informed judgements about economic, social and ethical issues concerning cloning.

• Students present information, develop an argument and draw conclusions using scientific and technical language.
	Key skills



	Cover lesson

This is suitable as a cover lesson: combine homework activity.



	Assessment opportunities 




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study how GM foods are produced and consider their opinions about the topic based on evidence.
	Starter

• Work through the Animation ‘GM foods’ on the Interactive Presentations CD-ROM.

Main activity

• Students do the Activity ‘GM foods – opinion and evidence’ on the e-Worksheets CD-ROM.

Plenary

• Ask students to summarise the arguments for and against research into genetic engineering.


	Most students will:

• know that genes from the chromosomes of humans and other organisms can be ‘cut out’ using enzymes and transferred to cells of other organisms;

• understand that genes can also be transferred to the cells of plants or animals to introduce new characteristics to the organism;

• be able to make informed judgements about the economic, social and ethical issues concerning the use of genetic engineering.

Faster learners will be able to:

• explain how genetic engineering is used in foods; 

• discuss the advantages and disadvantages of producing GM foods, referring to scienctific research.

	Homework



	Resources required
• Animation ‘GM foods’ on the Interactive Presentations CD-ROM

• Activity ‘GM Foods – opinion and evidence’ from the e-Worksheets CD-ROM

• Possibly additional materials from pro-GM sites (e.g. Monsanto) and Greenpeace or other anti-GM sites.



	Key words

genetic engineering, pituitary gland, growth hormone, GM foods, CJD, cell, bacterium

	Literacy opportunities

The Activity requires students to research, summarise and present information
	Numeracy opportunities


	ICT objectives

The Activity requires students to do internet research, using suggested sites

	How science works

• Students interpret information about genetic engineering techniques.

• Students appreciate the benefits of contemporary scientific developments and their drawbacks and risks.

• Students make informed judgements about economic, social and ethical issues concerning genetic engineering.

• Students present information, develop an argument and draw conclusions using scientific and technical language.

• Students consider if ‘evidence’ on the advantages or disadvantages of GM foods is reliable (large, controlled study and could it be reproduced by other scientists), or is it based on opinion or non-scientific evidence.


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study other applications of genetic engineering
	Starter

• Ask students to outline the process used during genetic engineering based on what they understood from the last lesson.

Main activity

• There is a range of suitable videos and internet-based animations that can be used to reinforce the learning from the previous lesson.

• Students read Section 4.4 and answer questions 16–20 on page 68 of the Student’s book.

Plenary

• Ask students to select a characteristic from one species that could be genetically engineered in another species, e.g. tomato-flavoured celery. Ask them to describe how this would be achieved.


	Most students will:

• understand the process of gene transfer by cutting with enzymes and how this is used to genetically modify an individual (gene therapy is not required);

• know some examples of genetically modified organisms and be able to explain why they have been modified.

Faster learners will be able to:

• explain uses and benefits of genetically modified organisms.



	Homework



	Resources required

Topical news cuttings on genetic engineering applications



	Key words

genetic engineering, GM foods

	Literacy opportunities


	Numeracy opportunities


	ICT objectives

• Use internet animations or research to illustrate genetic engineering (can be student research or done by you)



	How science works

• Students recall and apply knowledge about genetic engineering techniques.

• Students make informed judgements about economic, social and ethical issues concerning genetic engineering.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 




Lesson 9

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students compare different theories about evolution and explain why some are better than others. They explain why Darwin’s theory of evolution is now the most widely accepted.
	Starter

• Ask students to discuss reasons why the animals and plants on Earth today may not always have been here. Use their ideas to assess prior knowledge of evolution.

Main activity
• Explain that a number of scientists have considered how life on Earth has evolved. Discuss how they have formed theories to explain this and that some theories may offer a better explanation than others.

• Students work through the Activity: ‘Theories for evolution’ on pages 69–71 of the Student’s Book.

Plenary
• Discuss the students’ answers to questions 4–6 in the Activity to assess their understanding.


	Most students will be able to:

• compare different theories for evolution;

• explain why Darwin’s theory of evolution was only gradually accepted.

Faster learners will be able to:

• comment on the different theories of evolution, reasons for and against and why they were/weren’t accepted.

	Homework

Students research the evolution of a current species from its ancestors or do the Homework: ‘A question of creation’ on the e-Worksheets CD-ROM.  

	Resources required
• More information about the different theories outlined on pages 69–71, to give to students



	Key words

theory, evolution, Darwin, creationism, evolve, species, animals, plants, Lamarck, Cuvier, catastrophism



	Literacy opportunities

• ‘Theories for evolution’ activity is an extended reading task
	Numeracy opportunities

• Considering timescale for evolution
	ICT objectives



	How science works

• Students suggest reasons why scientists cannot be certain about how life on Earth began.

• Students interpret evidence relating to evolutionary theory.

• Students compare different explanations of how life on Earth evolved and suggest reasons why Darwin’s theory of natural selection was only gradually accepted.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 




Lesson 10

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students consider how fossil records provide evidence to support the theory of natural selection.
	Starter
• Show students fossils or pictures of fossils and ask them to suggest what modern-day animals may have evolved from them. Alternatively, use clips from the BBC’s ‘Walking with Beasts’ series to prompt discussion.

Main activity
• Use the video clip at http://www.pbs.org/wgbh/evolution/library/11/2/e_s_3.html to explain how fossils were used as evidence of whale evolution.

• Students answer questions 21–24 on pages 72–73 of the Student’s Book.

Plenary
• Go through question 24 to reinforce an explanation of natural selection.


	Most students will:

• know that the theory of evolution states that all species of living things have evolved from simple life forms which first developed more than three billion years ago;

• understand that fossils provide us with strong evidence to support the theory of evolution.

Faster learners will be able to:

• explain how different fossils are formed.



	Homework

Students write an article explaining how animals have evolved from their ancestors. Ask them to include a range of examples.

Alternatively, Homework ‘Archaeopteryx – bird or dinosaur?’ from the e-Worksheets CD-ROM.


	Resources required
• Pictures of fossils or actual fossils

• Clips from BBC series ‘Walking with Beasts’

Homework ‘Archaeopteryx – bird or dinosaur?’ from the e-Worksheets CD-ROM.
Websites:

Video clip on http://www.pbs.org/wgbh/evolution/library/11/2/e_s_3.html


	Key words

evolution, natural selection, Darwin, evidence, fossils

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

• Students suggest reasons why scientists cannot be certain about how life on Earth began.

• Students interpret evidence relating to evolutionary theory.
	Key skills



	Cover lesson

This is suitable as a cover lesson. However, if video clips are not available, use questions 21–24, the Homework ‘Archaeopteryx – bird or dinosaur?’ and the exam questions on page 75 of the Student’s Book.



	Assessment opportunities 




Lesson 11

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study different explanations for the extinction of a species.
	Starter
• Ask students to imagine an animal that lives only on one island. Ask them to brainstorm reasons that may cause the animal to become extinct.

Main activity
• In small groups, students discuss their different reasons. For each reason they suggest a strength and a weakness for the argument. From this discussion they identify which are the most likely reasons for extinction.

Plenary
• Students answer questions 25 and 26 on page 74 of the Student’s Book.


	Most students will:

• know that extinction of a species may be caused by changes to the environment, new predators, new diseases and new competitors;

• understand that it is not always easy to decide what caused a particular species to become extinct.

Faster learners will be able to:

• understand through research why particular species became extinct;
• understand why species are currently at risk of extinction.



	Homework

Revise chapter work and complete the exam question on page 75 of the Student’s Book.



	Resources required


	Key words

extinct, species, natural selection, diseases, predators, competitors, dodo

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

• Students suggest reasons why scientists cannot be certain about how life on Earth began.

• Students interpret evidence relating to evolutionary theory.
	Key skills



	Cover lesson

This is suitable as a cover lesson: combine lesson activities and homework.



	Assessment opportunities 

Exam-style questions at end of chapter or on CD-ROM.




