NEATH PORT TALBOT COLLEGE

COLEG CASTELL NEDD PORT TALBOT

School of Mathematics & Science

Advanced level Biology


Scheme of Work: Module 5

(For every topic, word processed notes are provided – the resources indicated in the scheme of work are in addition to these notes)

	ELEMENT : 5.1 The genetic code and cell function (approximate teaching time –? hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Two major functions of DNA:
Replication


	The semi-conservative replication of DNA catalysed by DNA polymerase.
Evidence from Meselson and Stahl experiment. 

	
	

	ELEMENT : 5.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Protein synthesis


	The genetic code. The triplet code for amino acids.

The transcription of DNA to produce messenger RNA.

Translation by ribosomes and transfer RNA, which has an anticodon and a specific amino acid binding site, to synthesize proteins (other details of the structure of tRNA not required).

'One gene - one polypeptide' hypothesis.

Polypeptides may be further modified and combined.


	
	

	ELEMENT : 5.1 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Meiosis

	Main stages of meiosis (names of subdivisions of prophase 1 not required). 
Cytokinesis in animal cells.


	Class discussion: revision of main steps of mitosis (Module 1 (1.7)). Power point presentation

Interactive matching exercise: drag and drop stages of mitosis to match images
http://science.nhmccd
Exercise: Meiosis
Interactive animations of meiosis :

?????
	Communication : read and extract information to complete labeling and drawing of diagrams and answer questions


	ELEMENT : 5.1 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Meiosis continued


	
	Internet activites :

http://www.compulink.co.uk
Identifying stages of meiosis from diagrams and photographs
Exercise: Mitosis and meiosis
	ICT : editing and printing information from a web site
AoN: interpretation of information from diagrams

TEST: Meiosis

	ELEMENT : 5.2 Sexual reproduction in human (approximate teaching time –? hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Human reproductive system
	The structure and function of the reproductive systems in human.
Spermatogenesis and oogenesis to produce spermatozoa and secondary oocyte.


	 
	


	ELEMENT : 5.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Human reproductive system continued
	Sexual intercourse, fertilisation and implantation. Any blockage of the fallopian tubes e.g. as a result of infection, will prevent fertilisation.

Pregnancy testing kits rely on the reaction between antibodies bound to coloured beads and a hormone in urine.


	
	


	ELEMENT : 5.3 Sexual reproduction in plants. (approximate teaching time –? hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Flower structure
Pollination and fertilisation

	The generalised structure of flowers to compare wind and insect pollinated.
Cross and self pollination. Fertilisation.


	
	


	ELEMENT : 5.3 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Seed and fruit
Germination

	Formation and structure of seed and fruit as shown by broad bean and maize. 
Germination of Vicia faba (broad bean).


	
	


	ELEMENT : 5.4  Inheritance (approximate teaching time –7 hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Meiosis

	The importance of meiosis and fertilisation in sexual reproduction giving rise to variation.
Random assortment, crossing over and fertilisation as sources of variation.


	Class discussion: revision of main features of meiosis
Simple diagrams showing:
Mixing of genotype of one parent with that of another;

Random arrangement of chromosomes and chromatids during metaphase I and II respectively; 

Crossing over during prophase I


	ICT: printing coloured diagrams from Moodle


	ELEMENT : 5.4 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Genetics
	Alleles as different forms of the same gene.
An understanding of the principles of: 
Monohybrid and dihybrid Mendelian inheritance

	Class discussion: revision of GCSE knowledge of genetics
Matching exercise: Genetic words and definitions
Interactive activities on monohybrid inheritance:

Web site http://www.ngfl-cymru.org.uk/vtc/var_inh_evo/eng/Introduction/default.htm

Worked examples: Monohybrid inheritance

Exercise (1): Monohybrid inheritance 

Worked examples: Dihybrid inheritance
Exercise (1): Dihybrid inheritance
	Working with others
AoN: calculating probabilites
AoN: calculating probabilites
Exercise (2): Monohybrid inheritance
Exercise (2): Dihybrid inheritance




	ELEMENT : 5.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Genetics continued
	Codominance
Linkage

	Worked example
Exercise: Codominance

Worked examples

Exercise: Linkage
	AoN: calculating proportions


	ELEMENT : 5.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Genetics continued

	Sex linkage as illustrated by haemophilia
Chi squared

	Power point presentation including interactive genetics questions)
Worked examples

Exercise (1): Sex linkage
Worked examples: Chi squared test

Exercise: Chi-squared test

Extension work: Exercise (2): Chi-squared test

Further tutorials / activities for genetics on Moodle
	Exercise (2): Sex linkage

AoN: Calculating probabilities 
and proportions
AoN: using formulae; statistics

TEST: Genetics


	ELEMENT : 5.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Mutations


	Gene mutation as illustrated by sickle cell anaemia 
Chromosome mutation as illustrated by Down's syndrome. 
Mutagens and carcinogens. 
Oncogenes


	Power point presentation: Mutations including revision of prior knowledge of DNA structure (Module 1: 1.6)
Comprehension exercise “Blood gene saps malaria”: Read article. Complete worksheet

Exam.net multiple choice questions: mutations
	Communication: extracting information
Exercise: Mutations

TEST: Mutations


	ELEMENT : 5.5 Variation and evolution. (approximate teaching time – 6.5 hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Variation
	Genetic and environmental factors produce variation between individuals.

	Class discussion: examples of how environment can affect phenotype (honey bees, Siamese cats)
Exercise: Variation: Environmental effects
Exam.net multiple choice questions: environmental effects and phenotypes


	AoN: interpreting information from table


	ELEMENT : 5.5 continued


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Variation
	Variation may be continuous and discontinuous; heritable and nonheritable.


	Class discussion: main features of continuous and discontinuous variation with examples.

Exercise: Investigating discontinuous variation in a human population
	Working with others: work in groups to record results

AoN: calculating % values; plotting graphs


	ELEMENT : 5.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Population genetics 
Natural selection
	Inter and intra-specific competition for breeding success and survival.

Selective agencies (e.g. supply of food, breeding sites, climate).

The gene pool and genetic drift.
Selection can change the frequency of alleles in a population.


	Worked examples: Hardy-Weinberg equation
Exercise: Hardy-Weinberg equation problems
Power point presentation: Natural selection

Peppered moth simulation:

http://www.echalk.co.uk
Exercise: Selection

	AoN: Using formulae
ICT: Using multimedia 

learning resources

Exercise: Selection (AoN: interpreting information from graphs)


	ELEMENT : 5.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Isolation and speciation.


	Separation of populations by geographical, behavioural, morphological seasonal and other isolation mechanisms. Hybrid sterility.
Darwin's theory of evolution that existing species have arisen through modification of ancestral species by natural selection. 


	Power point presentation: Speciation
Note interaction activity accompanied by music: Reproductive isolation “Ken and Barbie: a species apart”
Questions on speciation


	Communication: extracting information
Exercise: Darwin’s finches (Communication: extracting information)

TEST: 5.5


	ELEMENT : 5.6. Applications of reproduction and genetics.(approximate teaching time –?hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Cloning
	The principles involved in cloning as illustrated by: separating cells of developing animal embryos, nuclear transplants from somatic cells into egg cells, tissue cultures of animals, micropropagation of plants.
The advantages and disadvantages.


	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Human Genome
	The Human Genome Project has been used to locate and sequence alleles on human chromosomes.
The potential uses and abuses of this knowledge.

Possibility of automated routine screening for particular predisposing genes. 
Ethical issues surrounding this knowledge and gene ownership

	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Gene therapy
	Advantages and disadvantages of using gene therapy for the treatment of disease as illustrated by cystic fibrosis.

Formation of recombinant DNA by insertion of foreign DNA into bacterial plasmids and cloning of the bacteria to produce useful molecules as illustrated by insulin.


	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Recombinant DNA Technology
	Formation of recombinant DNA by insertion of foreign DNA into bacterial plasmids and cloning of the bacteria to produce useful molecules as illustrated by insulin.
The use of restriction endonuclease, DNA ligase, reverse transcriptase, marker gene
Advantages and disadvantages of genetic engineering. 

	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Recombinant DNA Technology continued

	Issues associated with genetically modified food crops such as tomatoes and soya.


	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Genetic fingerprinting


	Genetic fingerprinting of an individual produces a unique pattern of bands of DNA. 
Gene amplification, PCR.
Uses of this technique and associated issues. 


	
	


	ELEMENT : 5.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Stem cells

And IVF
	Issues surrounding the use of: 
Stem cells for replacing damaged tissues and organs;
IVF for aiding poor fertility.


	
	


	ELEMENT : 5.7 Energy and Ecosystems (approximate teaching time – 7 hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Ecosystems
Food chains and food webs


	The concept of ecosystems. The sun is the source of energy for the ecosystem.

The concept of habitat and community
Transfer of energy from plants
to animals. 

	Exercise: Identifying Ecology terms: cloze activity
Modes of nutrition – Interactive activity identifying feeding relationships

http://www.echalk.co.uk
Class discussion: revision of prior knowledge of food chains and food webs

Activity: Drawing food chains/food webs in an aquarium (links to websites to obtain information)


	ICT: Using multimedia 

learning resources

Exercise: Food chains and food webs (AoN: interpreting information from tables)



	ELEMENT : 5.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Energy flow in producers and consumers
Pyramids of number, biomass and energy
	Trophic levels and the efficiency of energy transfer.

Gross and net production
Pyramids of energy


	Exercise: Efficiency of energy transfer in ecosystems

Exercise: Pyramids of number
Worksheet: Drawing pyramids of number, biomass and energy

Past paper question pyramid of biomass
Biofact sheets: “Interpreting ecology questions”
Biofact sheets: “Energy flow in ecosystems”
	AoN: interpreting information from diagrams; using equations; calculating % efficiencies
AoN: proportions; drawing pyramid on graph paper


	ELEMENT : 5.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Succession
	Principles of succession as illustrated by the change from bare rock to woodland.
Use of terms primary and secondary succession, pioneers, sere and climax community.


	Power point presentation: Succession activity:
“All forest fires are bad?”
Complete flow diagram showing stages of succession using information given on forest fire

Biofact sheets: “Ecological succession”

Exercise: Succession

Comprehension exercise: Sand dunes
	Communication: group discussion
Communication: extracting relevant information

AoN: interpreting information from a graph

Communication: extracting relevant information

TEST: 5.7


	ELEMENT : 5.8: Effects of Human activities and sustainability (approximate teaching time –?hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Warfarin resistance and antibiotic resistance
Artificial selection
	Human influence on the environment has created new selection pressures as illustrated by warfarin resistance in rats, and antibiotic resistant forms of bacteria.
Artificial selection.


	
	


	ELEMENT : 5.8 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Endangered species and extinction
Conservation of gene pools
	Reasons for species becoming endangered and causes of extinction.
The conservation of gene pools in the wild and in captivity. 


	
	


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Agricultural exploitation

	Agricultural exploitation. Conflicts between production and conservation and possible means to resolve such conflicts as

illustrated by: 

forests: reasons for and scale of forest destruction, consequences, managed forests, ecotourism. Native woodlands and biodiversity.

oceans: the problems of over-fishing and attempts at regulation as illustrated by the principle of quotas, exclusion zones and restricted net mesh size, human choices. Fish farming and associated issues.


	
	


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	The effects of human activities on nutrient cycles

	The effects of human activities on the carbon cycle. 
The economic importance of the nitrogen cycle in relation to food production and fertiliser application.
Eutrophication and algal blooms. 
Drainage has adverse effects on habitats. 


	
	


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Global warming
	Global warming and climate change affect distribution of species and are a possible cause of extinction. 
Possible need for changes in farming practices such as growing drought resistant crops. 


	
	


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Biofuels
	Energy may be released from biomass and used as biofuels such as gas and diesel. 
Issues surrounding this land use. 


	Power point presentation: Biofuels
Video clips: 

Biofuels

http://mixxedgreen.com/Biofuel/video:biofuels
Greenpeace Say No To Deforestation http://www.youtube.com/watch?v=DtPvHu9un7Y
Channel 4

http://www.youtube.com/watch#!v=rQIKWe-wYTA&feature=related
Biodiesels

David Read Southampton University 


	


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Biofuels continued
	
	Comprehension exercise: Guardian article August 2007 “Biofuels switch a mistake say researchers”
Past paper questions on biofuels

Articles:“Second generation” of biofuels:

“Biofuels the original car fuel” (National Geographic)

“Biofuels learn to eat less” (New Scientist May 2010)

Article local interest:BBC News

“£400m wood chip plant approved in Port Talbot”


	Communication: extracting information
AoN: interpreting information from tables/diagrams; carrying out calculations


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Biofuels continued
	
	Two articles on Biomass Energy plant in Port Talbot: Read two articles giving different views on same project and answer questions

	Communication: extracting information


	ELEMENT : 5.8 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Sustainability


	Increased human pressures on the environment. 
The need to achieve sustainability by changes in human attitudes and informed choices.

The need for political decision making to be informed by knowledge based on sound scientific principles. Environmental monitoring and the need to provide data which is reliable and valid. 

Issues surrounding the collection of data; possibility of conflicting evidence and interpretation. Recognition of the possible tentative nature of conclusions. 


	
	


