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Scheme of Work: Module 4

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

	ELEMENT : 4.1 Importance of ATP (approximate teaching time –2 hours)



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	ATP

	The importance of chemical energy in biological processes.

The central role of ATP as an energy carrier and its use in the liberation of energy for cellular activity. 
Structure of ATP

	Power point presentation: Energy in Biological systems
Smartboard Notebook 10 interactive matching activity

Plato multi media school science 16-18 software
	ICT: Using multimedia 

learning resources
Exercise: ATP: Structure, Importance, Advantages and Uses


	ELEMENT : 4.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	ATP synthesis


	The synthesis of ATP by means of a flow of protons through the enzyme ATP synthetase.
Chemiosmosis and electrochemical gradient.

The similarity between mitochondrial and chloroplast membrane function in providing a proton gradient for ATP synthesis.

The maintenance of the proton gradient by proton pumps driven by electron energy. The alternate arrangement of pumps and electron carriers to form the electron transport chain. (Names of proton pumps and electron carriers in the electron transport system are not required).


	Working in pairs: Revision: prior knowledge of ATP synthesis in aerobic respiration and photosynthesis (synoptic 4.2 and 4.3)
“Show-me” boards and pens

Similarities between ATP synthesis in a mitochondrion and a chloroplast

Tarsia pyramid activity: ATP synthesis

Exercise: Chemiosmotic theory of ATP synthesis

Labelling and drawing diagrams
	Working with others
Working with others: taking part in a puzzle solving group activity

Exercise: ATP synthesis
(AoN: interpret information from a diagram)
Test :4.1

	ELEMENT : 4.1 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	
	
	

	ELEMENT : 4.2 Respiration releases chemical energy from organic molecules (approximate teaching time –
5 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Respiration
Stages of aerobic respiration


	All living organisms carry out respiration in order to provide energy in the cell.
Glycolysis as a source of triose phosphate, pyruvate, ATP and reduced NAD. 
The formation of acetyl CoA.

(The names of intermediates are not required.)

The Krebs cycle as a means of liberating energy from carbon bonds to provide ATP and reduced NAD with release of carbon dioxide. 

	Class discussion: prior knowledge of respiration
Power point presentation: Aerobic respiration
Revision (synoptic 1.2): mitochondrial structure: Label diagram 

Stages of aerobic respiration:

Complete flow diagrams for Glycolysis; Link reaction; Krebs’ cycle
Recalling details of stages: revise diagrams in class. Activity: complete flow diagrams from memory with aid of key words presented on white board. 
	Peer assess diagrams




	ELEMENT : 4.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	The role of reduced NAD as a source of electrons and protons for the electron transport system.


	Smart board Note book 10 interactive matching activity on stages of aerobic respiration
Animations : electron transport chain

Animated electron transfer

http://www.sci.uidaho.edu/bionet/biol115/t4_energy/etc.htm
Alternative electron transfer movie Real Player 
http://www.mhhe.com/biosci/esp/2001_gbio/folder_structure/ce/m5/s5/cem5s5_2.htm

	ICT: Using multimedia 

learning resources




	ELEMENT : 4.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	The role of reduced NAD as a source of electrons and protons for the electron transport system continued

	Recalling details of electron transport chain: revise diagram in class

Activity: complete labelling of diagram

Exercise: ATP Tally

Exercise: Complete summary table of stages of aerobic respiration

DVD “Mitochondrial respiration” complete worksheet
	Peer assess diagrams

Short Test: Draw summary diagram on stages of aerobic respiration




	ELEMENT : 4.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Anaerobic respiration: lactic acid formation in skeletal muscle and fermentation in plants and yeast
	The energy budget of the breakdown of glucose under aerobic and anaerobic 
conditions. 

	Power point presentation: anaerobic respiration in plants and animals
Complete flow diagrams for process in plants and animals

Plato multi media school science 16-18 software: interactive diagrams on anaerobic respiration – drag and drop activity
	ICT: Using multimedia 

learning resources




	ELEMENT : 4.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Alternative respiratory substrates
	Fat and amino acid utilisation.


	Power point presentation: role of lipids and proteins in aerobic respiration
Complete flow diagrams showing role of lipids and proteins in aerobic respiration
Extension work: New Scientist article “Fuelled for life”
	Exercise: Respiration ( AoN: interpretation of information from tables; measuring sizes)
Test: Respiration


	ELEMENT : 4.3 Photosynthesis uses light energy to synthesise organic molecules. (approximate teaching time –10 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Chloroplasts

	The distribution of chloroplasts in relation to light trapping.
Chloroplasts as transducers converting the energy of light photons into the chemical energy of ATP.


	Class discussion: prior GCSE knowledge of photosynthesis

Power point presentation: Photosynthesis

Revision (synoptic 2.3): leaf structure

Revision (synoptic 1.2): chloroplast structure

	


	ELEMENT : 4.3 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Photosynthetic pigments


	Light harvesting. Absorption of various wavelengths of light by chlorophyll and associated pigments and energy transfer to reaction centres.
Basic features of Photosystems I and II.

	Plato multi media science school 16-18 software
Separation of photosynthetic pigments

Class discussion: Prior knowledge of principle of chromatography

Power point presentation: Chromatography
Exercise: Chromatography

Practical Exercise: Separation of photosynthetic pigments by paper chromatography

Practical question sheet


	AoN: Measuring lengths; calculating Rf values using formula




	ELEMENT : 4.3 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Photosynthetic pigments continued


	
	Exam.net multiple choice questions

Chromatography sequencing and matching activity
	Working with others




	ELEMENT : 4.3 continued


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Light dependent stage 


	Cyclic and non-cyclic photophosphorylation sources of electrons for the electron transport chain. Photolysis as a source of electrons for Photosystem II. Reduction of NADP by addition of electrons and hydrogen ions; occurs in the stroma maintaining the proton gradient.

	Animation of light dependent reactions:
http://www.sumanasinc.com/webcontent/animations/content/harvestinglight.html
Plato multi media science school 16-18 software
DVD “ The light Reaction of Photosynthesis” complete worksheet
	


	ELEMENT : 4.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Light independent stage

	Reduced NADP as a source of reducing power and ATP as a source of energy for the following reactions.

The light independent stage and the formation of glucose; uptake of carbon dioxide by ribulose bisphosphate to form glycerate 3-phosphate catalysed by Rubisco.

Reduction of glycerate 3-phosphate to triose phosphate (carbohydrate), with the regeneration of ribulose bisphosphate.

	Animation of Calvin cycle:
http://www.science.smith.edu/departments/Biology/Bio231/calvin.html
Plato multi media science school 16-18 software
Bio Factsheet: The essential guide to photosynthesis
	


	ELEMENT : 4.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Products of photosynthesis

Mineral nutrition
	Other carbohydrates, lipids and amino acids can be made from the triose phosphate. (No details of chemistry of these processes needed).

The role of inorganic nutrients in plant metabolism as illustrated by the utilisation of nitrogen and magnesium.


	Exercise: Photosynthesis
	AoN: Interpreting information from graphs, tables and diagrams
Exercise: Past paper questions on photosynthesis (AoN: Interpreting information from graphs, tables and diagrams)

TEST: Photosynthesis


	ELEMENT : 4.4 Microbiology(approximate teaching time –?hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Classification of bacteria

	Bacteria may be classified according to their shape and by their reaction to the Gram stain. 


	
	


	ELEMENT : 4.4 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Growth of microorganisms
	Culture of microorganisms in the laboratory. Conditions necessary for growth. Principles of aseptic technique.


	
	


	ELEMENT : 4.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Monitoring population growth

	Counting microorganisms to monitor population growth, viable count, using serial dilutions, plating and counting colonies.


	
	


	ELEMENT : 4.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Fermentation

	Principles underlying a simple batch culture fermenter.
Industrial application of a batch culture fermenter as exemplified by penicillin production.


	
	


	ELEMENT : 4.5 Factors controlling population size. (approximate teaching time –5hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Population growth

	Populations and the way in which they grow - a simple quantitative treatment. 
Immigration, emigration, birth and death rates.
Graphs showing population growth.

	Matching exercise: words associated with population growth and definitions
Exercise: Population growth in bacteria

Exercise: Population growth rate curve for E.coli
	Working with others
AoN : calculating log10 values; plotting graph; interpreting graph)
Exercise: Populations

(AoN :interpreting information from tables and graphs; calculating change in leaf area; plotting graph)
AoN: calculating growth rates; plotting graph


	ELEMENT : 4.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Factors affecting population growth
	Factors affecting population growth; competition; carrying capacity. 
Regulation by density dependent and density independent factors.


	Exercise: Competition 
	AoN: plotting graphs; interpreting graphs


	ELEMENT : 4.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Chemical and biological control

	The principles of chemical and biological control of pests and their relative advantages and disadvantages

	Complete table comparing methods of pest control
Website: 
http://www.cix.co.uk/~argus/Dreambio/fertilisers
Tarsia standard rhombus activity: Pest control


	Communication: extracting information from notes
Pest control: past paper questions (AoN: interpreting information from tables and graphs)

Working with others: taking part in a puzzle solving group activity


	ELEMENT : 4.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Nitrogen cycle
	The importance of organic breakdown in recycling nutrients.

Role of bacteria in the nitrogen cycle (Generic names other than Nitrosomonas, Nitrobacter, Azotobacter and Rhizobium not required).

Significance of nitrates in proteins and nucleic acids.
The importance of human activities such as ploughing and drainage in producing the aerobic conditions needed for nitrification
	Power point presentation: nutrient cycles
Power point presentation: nitrogen cycle

Construct a summary table: important bacteria in nitrogen cycle

Interactive activity nitrogen cycle: 

www.echalk
Exercise: Nitrogen cycle

	Communication: extracting information from notes
Nitrogen cycle: past paper questions


	ELEMENT : 4.5 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Carbon cycle
	The carbon cycle.


	Power point presentation: carbon cycle
Interactive activity carbon cycle: 

www.echalk
Exercise: Carbon cycle
	Carbon cycle : past paper questions



	ELEMENT : 4.6 Control systems co-ordinate and regulate processes. (approximate teaching time –?hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Homeostasis
	The concept of homeostasis and its importance in maintaining the body in a state of dynamic equilibrium.
The role of negative feedback in restoring conditions to their original levels.


	
	


	ELEMENT : 4.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Structure of mammalian kidney
	Structure of the mammalian kidney including nephron.


	
	


	ELEMENT : 4.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Functions of mammalian kidney
	Functions of the mammalian kidney including nitrogenous excretion and water regulation. 
Adaptations of the cells of the proximal tubule for reabsorption.


	
	


	ELEMENT : 4.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	Endocrine glands contribute to homeostatic balance as illustrated by the role of the posterior pituitary gland in the secretion of antidiuretic hormone.

The role of antidiuretic hormone.


	
	


	ELEMENT : 4.6 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	The need for different excretory products and adaptations of the loop of Henlé in different environments.


	
	


	ELEMENT : 4.7 The nervous system (approximate teaching time –?hours)


	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Response to a stimulus

	Responding to a stimulus requires information from a receptor to be relayed to an effector. Effectors are either muscles or glands.


	
	


	ELEMENT : 4.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Spinal cord

	The main areas of the spinal cord. 
The basic pattern of spinal nerves in relation to the spinal cord. 
Dorsal root and ventral root.


	
	


	ELEMENT : 4.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Simple reflex arc

	The simple reflex arc as the basis for protective, involuntary actions.

Comparison with nerve nets.


	
	


	ELEMENT : 4.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Motor neurone structure
	The structure of the motor neurone, to include drawing and labelling of diagram.


	
	


	ELEMENT : 4.7 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Nerve impulse
	The nature and transmission of the nerve impulse. 
Analysis of oscilloscope traces. 

	
	


	ELEMENT : 4.7 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	Factors affecting speed of conduction in other organisms.


	
	


	ELEMENT : 4.7 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Synapse

	The structure and role of the synapse and synaptic transmission. 
The effect of chemicals such as organophosphates and psychoactive drugs (in brief) on transmission.


	
	


	ELEMENT : 4.7 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Photoperiodism
	Plants are responsive to their environment and show photoperiodism via phytochromes however the complete mechanism is not fully understood


	
	


