NEATH PORT TALBOT COLLEGE
COLEG CASTELL NEDD PORT TALBOT

School of Mathematics & Science
Advanced Subsidiary level Biology

[image: image1.png]


           [image: image2.png]



Scheme of Work: Module 2

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

	ELEMENT : 2.1 All organisms are related through their evolutionary history (approximate teaching time –10 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Biodiversity


	Biodiversity is the number of different organisms on the planet.

Biodiversity varies spatially and over time.


	Rainforest cut and paste activity
	Working with others: taking part in a group activity

	ELEMENT : 2.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Evolution and natural selection


	Biodiversity has been generated through natural selection and adaptation over millions of years. Adaptive radiation e.g. Darwin’s finches on the Galapagos. 


	DVD ‘Darwin and the tree of life’ (No.13) and worksheet

Exercise :Darwin’s Finches

http://www.pbs.org/wgbh/evolution/
Play echalk peppered moth simulation

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

	ICT: Go through web page and answer questions. Print out answers

http://www.bbc.co.uk/scotland/education/bitesize/higher/biology/genetics_adaptation/natural_selection_rev.shtml
ICT: Using multimedia resources




	ELEMENT : 2.1 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Taxonomy and the five kingdom classification


	Organisms are classified into groups based on their evolutionary relationships. Classification places organisms into discrete and hierarchical groups with other closely related species. The need for classification and its tentative nature. Characteristic features of Kingdoms: Prokaryotae, Protoctista, Plantae, Fungi, Animalia. 


	Exercise: Classification

Interactive drag and drop activity http://www.oum.ox.ac.uk/thezone/animals/animalid/games/kingdom1.htm

	ICT: Using multimedia resources


	ELEMENT : 2.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Selected animal phyla


	Animal biodiversity is classified into over 20 major phyla and several minor ones with each phylum containing organisms based on a basic blueprint. Basic features of: Annelids, Arthropods, Chordates. Arthropods are subdivided into four groups (details not required).

Some phyla contain many more species than others. 


	Role play or question game to guess the animal

Questions on different phyla and class
	Working with others: taking 

part in a group activity



	ELEMENT : 2.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Evidence of common ancestry

Binomial system


	Physical features and biochemical methods can be used to assess the relatedness of organisms. DNA ‘genetic fingerprinting’ and enzyme studies show relatedness without the problem of morphological convergence. 
All organisms are named according to the Binomial system. The species concept.


	Exercise


	Exercise: analogous and homologous features

Test: 2.1


	ELEMENT : 2.2 Adaptations for Gas exchange (approximate teaching time –8 hours)


	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Single-celled organisms and

Simple multicellular animals


	Adaptations for gas exchange allow an increase in body size. Small animals exchange gases across their general body surface.

Comparison of amoeba, flatworm and earthworm.


	Class discussion: revision of prior knowledge of Fick’s Law

Surface area: volume ratio Exam.net past paper questions
Exercise: Effect of flattening on surface area: volume ratio

Cross word: Gas exchange surfaces: Amoeba, flatworm and earthworm
	AoN: Calculations using formulae
AoN: Calculations using formulae
Exercise: Surface area: volume ratio ICT 2: part portfolio evidence (research task develops independent thinking)


	ELEMENT : 2.2 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Larger and more 

advanced multicellular animals


	Larger animals have specialised respiratory surfaces with common features. Respiratory surfaces are adapted to environmental conditions – gills for aquatic environments, lungs for terrestrial environments.
Large, active animals have ventilating mechanisms to maintain gradients across respiratory surfaces. Ventilation in bony fish. Counter current flow compared with parallel flow.


	Cross word: Gas exchange surfaces: Fish, amphibians, reptiles, birds and insects
Counter-current mechanism animation: http://www.kscience.co.uk/animations/anim_3.htm

	


	ELEMENT : 2.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	Structure and function of the human breathing system. 

Ventilation in humans and exchange of gases.


	Revision of prior knowledge of human respiratory system: interactive labelling of diagram

http://www.kscience.co.uk/animations/lungs.swf
Histology of respiratory tract:

http://sprojects.mmi.mcgill.ca/resp/histo_cilia.htm
Lung cilia: http://www.bioscope.org/taste/cd1/a0255a.htm
Smokers cilia: http://www.bioscope.org/taste/cd1/a0255b.htm
Cross word: Gas Exchange in humans
Class discussion: exchange of respiratory gases in lungs: revision of prior knowledge of Fick’s Law


	ICT: Using multimedia 

learning resources




	ELEMENT : 2.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	
	Animation: gas exchange in alveoli: http://www.footprints-science.co.uk/alveoli.htm
Animation: ventilation mechanism: http://www.footprints-science.co.uk/flash/breathing.swf
Exercise: Mechanism of ventilation – diaphragm model

Exercise (1): Lung function

Exercise (2): Lung function
	AoN: interpretation of information in table

AoN: interpretation of information in table; calculations using graphs



	ELEMENT : 2.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plants
	The insect tracheal system as an example of adaptation to life on dry land.

The structure of the angiosperm leaf. The role of leaf structures in allowing the plant to function and photosynthesise effectively. The leaf as an organ of gaseous exchange. Stomatal opening and closing.


	Cross word: Gas exchange surfaces: Fish, amphibians, reptiles, birds and insects
Exercise: Gas Exchange surfaces

Exercise: Gas Exchange in plants
	AoN: interpretation of information using graphs
AoN: interpretation of information using graphs
Test: Gas Exchange


	ELEMENT : 2.3 Adaptations for Transport(approximate teaching time –14 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	An open and closed system

Single and double circulations


	A comparison of the vascular systems of animal groups:

Insects - open circulatory system, dorsal tube shaped heart, lack of respiratory gases in blood. Vascularisation of earthworm, closed circulatory system and pumps, carriage of respiratory gases in blood.

Mammalian circulatory system- double circulatory system compared with single circulation in the fish.

	Class discussion: comparison of single and double circulatory systems

Class discussion: prior knowledge of blood circulatory system in a mammal

Plato Multimedia Science School interactive software

Interactive matching exercise: blood vessels of double circulatory system: http://www.compulink.co.uk/~argus/AS%20module %201/blquiz.htm

	Test: Double circulation in mammals

ICT: Using multimedia 

learning resources




	ELEMENT : 2.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Human heart: main blood vessels

Heart and blood vessels
	The names of the main blood vessels associated with the human heart.
Structure and function of heart and blood vessels.
	Class discussion: prior knowledge of blood vessels

Power point presentation: identifying layers of artery and vein; compare artery and vein

Exercise: Measuring ratio of lumen diameter to blood vessel diameter for artery and vein
Exercise: Blood vessels


	AoN: measuring sizes; calculating ratios
AoN: interpretation of information in table; measuring sizes; interpretation of diagram



	ELEMENT : 2.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	
	Class discussion: prior knowledge of heart structure
Interactive labelling of heart: http://www.smm.org/heart/heart/top.html
Interactive heart dissection: http://www.gwc.maricopa.edu/class/bio202/heart/anthrt.htm
Power point presentation Heart dissection: http://www.biologymad.com/
Histology of cardiac muscle: http://www.siumed.edu/%7edking2/ssb/NM018b.htm
	


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Heart function


	The cardiac cycle and the maintenance of circulation to include graphical analysis of pressure changes.
Role of sinoatrial node and Purkinje fibres.


	Annotating diagrams of cardiac cycle

Interpretation of graphs

Animation of cardiac cycle: http://www.compulink.co.uk/%7eargus/AS%20module%201/as1/heart_structure.htm
Annotating diagram: myogenic stimulation of heart

Animation – myogenic stimulation of heart: http://www.jdaross.cwc.net/cardiac_cycle.htm
Animation – myogenic stimulation of heart: http://www.skillstat.com/flash/heartscape_2004.swf
	Exercise: Heart structure and function: AoN : interpreting a diagram and graph

Test: Blood vessels and heart


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport of respiratory gases


	The function of red blood cells and plasma in relation to transport of respiratory gases


	Class discussion: revision of prior knowledge of red blood cells. Concept map
Class discussion: structure of haemoglobin – revision of prior knowledge of protein structure

Transport of oxygen in lungs: combining of oxygen with haemoglobin: Plato Multimedia Science School interactive software


	


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport of oxygen


	Dissociation curves of haemoglobin of mammal (adult and fetus). 
Dissociation curves of animals adapted to low oxygen level habitats e.g. Llama, lugworm. 

	Dissociation curves: Plato Multimedia Science School interactive software

Exercise: Plot a haemoglobin dissociation curve
Examples of dissociation curves: Plato Multimedia Science School interactive software


	AoN: plotting and interpreting a graph


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport of carbon dioxide
	Bohr effect and chloride shift.

	Getting rid of carbon dioxide: Transport of carbon dioxide in tissues Plato Multimedia Science School interactive software

Roles of haemoglobin and hydrogencarbonate ions in the carriage of respiratory gases and control of blood pH: draw simplified annotated diagram

Bohr effect: Plato Multimedia Science School interactive software
Bio Fact sheet: Oxygen dissociation curve questions

	Exercise: Transport of respiratory gases: AoN: interpretation of tables, graphs
Test: Transport of respiratory gases


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Capillaries: Tissue fluid formation


	Transport of nutrients, hormones, excretory products and heat.

The formation of tissue fluid and its importance in exchange.


	Class discussion: revision of capillary structure; water potential

Tissue fluid formation and reabsorption: Plato Multimedia Science School interactive software
Cross word: Tissue fluid formation and reabsorption

Exercise: Tissue Fluid


	AoN: drawing a diagram showing data to illustrate tissue fluid formation and reabsorption
Test: Tissue fluid


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport in plants
	Structure of the dicotyledon root. 
Absorption of water. Movement of water through the root: apoplast, symplast and vacuolar pathways.
Structure and role of endodermis. 
The structure of xylem. 
Movement of water from root to leaf. 

	Overview of water uptake in plants

Power point presentation: flow diagram
Animation: water movement from root to leaf: http://www.biologymad.com/resources/transpi

 HYPERLINK "http://www.biologymad.com/resources/transpiration.swf" \t "_blank" ration.swf
Plato Multimedia Science School interactive software
www.Exam.net: summary diagram of water movement throughout plant

	


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport in plants continued
	Transpiration stream, cohesion-tension theory. 
Environmental factors affecting transpiration. 

	Demonstration of capillarity

Animation showing hydrogen bond formation (support activity for non-chemists):www.northland.cc/mn.us/biology/biology1111/animations/hydrogenbonds.html
Revision of water movement through plant; experimental design and simulation for factors affecting transpiration:

www.phschool.com/science/biology_place/labbench/lab9/intro.html

	ICT: using multimedia learning resources


	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Transport in plants continued
	Angiosperm adaptations: hydrophytes, xerophytes


	More detail on xerophytic adaptations:www.desertusa.com/du_plantsurv.html
Power point presentation: images of xerophytes

Exercise: Plants and water
Exercise: Uptake and loss of water in plants
	Communication: extracting relevant information from documents

AoN: producing graphical displays; using graphs as a data source



	ELEMENT : 2.3 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Translocation
	The structure of phloem as seen by the light and electron microscope.
Translocation of organic materials from source to sink. 
Phloem transport: diffusion; cytoplasmic strands; mass flow models.
Experimental evidence that solutes e.g. sucrose, are carried in the phloem. Use of aphids and autoradiographs. 


	Animation of translocation: http://www.pearsoned.ca/school/science11/biology11/sugartransport.html
Exercise: Structure and function of phloem
	Test: Water movement and translocation in plants

	ELEMENT : 2.4 Reproductive strategies (approximate teaching time 5 hours)

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Types of reproduction


	Types of reproduction: Asexual and sexual reproduction in plants and animals.
The relative advantages and disadvantages. 
Males and females produce different sized gametes.


	Class discussion on prior knowledge.

Complete table of advantages and disadvantages.

Draw and annotate diagrams of ovum and spermatozoon. 
	Communication:

Taking part in group discussion.


	ELEMENT : 2.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Reproductive strategies of vertebrates


	The concept of colonisation of land with reference to the reproductive strategies of vertebrates. 
Internal and external fertilisation. 

	Lecture: how reproduction has evolved from fish       mammals
Answer oral questions

Summarise main points form notes

Highlight key points in notes
	Communication:

Taking part in answering questions.
Communication: Extracting relevant information from notes


	ELEMENT : 2.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Reproductive strategies of vertebrates continued


	The different type of zygote development. 
Degree of parental care.


	Label diagram of amniote egg.

Discussion on parental care from fish         mammals.
	Communication: Taking part in group discussion.


	ELEMENT : 2.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Insects


	Insects as an example of a successful land colonising animal group: incomplete and complete metamorphosis.


	Draw diagram of lifecycle of insects.


	Essay on the success of insects
(Research skills develop independent thinking; Communication: writing extended prose)


	ELEMENT : 2.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plants


	Comparison of reproductive strategies in plants and animals. 
The reasons for the successful colonisation of land by angiosperms. 

	Class discussion
Summarise main points from notes

Class discussion
Highlight main points in notes
	Communication:

Taking part in group discussion; extracting relevant information from notes
Communication: Extracting relevant information from notes

Essay: the success of flowering plants (Research skills develop independent thinking; Communication: writing extended prose)


	ELEMENT : 2.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plants


	The link between angiosperms and insects. 
The concept of the seed.


	Morphology of flowering plants and insects.

Development of pollen grain and nectar as a food source for insects.

Discussion of the seed with a food store to enable embryo to develop until leaves produced.

Summarise key points from notes

	Communication: 

Extracting relevant information from notes.




	ELEMENT : 2.5 Adaptations for nutrition (approximate teaching time 10 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Types of nutrition


	The differences between autotrophic and heterotrophic methods of nutrition.

The principles of saprotrophic nutrition in Fungi. 

Secretion of enzymes, external digestion, absorption by diffusion.


	Review methods of nutrition.

Write out equation for photosynthesis.
Discussion: how fungi feed, e.g. penicillium on peach.

Annotate diagram of hyphae.

Observe microscope slide of mycelium.


	Communication:

Taking part in group discussion.

Communication:

Taking part in group discussion.


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Structure of the gut


	Processing food in a tube gut. 
Ingestion, digestion, absorption and egestion.


	Write notes on each stage.

Exercise: matching terms to definitions.

	Communication:

Extracting relevant information from documents.

Exercise: Nutrition.


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Structure of the mammalian gut


	The layered structure of the wall of mammalian gut.
Regional specialisations of the mammalian gut. 

Functions of stomach, small intestine and colon.


	Colour code and label cross-sectional diagrams of ileum.

Exercise: The morphology of the alimentary canal (fill in missing words).

Observe model of human torso to identify regions of alimentary canal.

Label diagram of alimentary canal.

Annotate functions of specific regions.

Draw a labelled diagram to illustrate peristalsis.
	Test:  questions on previous topics.


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Digestion of food

Absorption of products of digestion.
	The importance of hydrolytic enzymes as illustrated by the digestion of:

· starch – the role of salivary and pancreatic amylases and of maltases located in the cells of the intestinal epithelium.

· proteins – exopeptidases and endopeptidases, activation of trypsinogen and pepsinogen, peptidases located in the cells of the intestinal epithelium.

· lipids – pancreatic lipase, the role of bile

· cellulose – the mutualistic relationship between ruminants and rumen micro-organisms emphasising the ability of ruminants to survive on diets poor in protein.

Histology of the ileum in relation to its secretory and absorptive functions.

The layers of the gut wall and the ultrastructure of the epithelium.
	Class discussion: revision of structure of starch, cellulose, proteins and lipids.  

(Module 1.1)

Group exercise:  Designing experiments to test for the presence of digestive enzymes.

Biological Sciences Article: Rumen Microbiology (extension activity)

Class discussion: how structure of ileum epithelial cell relates to function.
	Communication: Taking part in a group discussion.

Working with Others: Taking part in a group activity.

Communication: Extracting relevant information from documents.

Communication:  taking part in a group discussion.


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	Absorption and active uptake of the products of digestion.
	Observe slides of T.S ileum 

Powerpoint of absorption www.biologymad.com/Digestion/13%20-%20digestion_files/outline.htm
Biological Sciences Review article:  Diarrhoea, digestion and dehydration (extension reading).

Exercise: Digestion and absorption.
	Answer questions on worksheet

Communication: Extracting 

relevant information from documents.

Test: Digestion and absorption.


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Adaptations to different diets.
	Adaptations to different diets.
	Brainstorming session.

Observation of skulls of dog and sheep.

Label diagrams of carnivore and herbivore skulls.

Exercise: Adaptations to diet.
	Communication: Taking part in a group discussion


	ELEMENT: 2.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Adaptations to different diets.
	Adaptations of herbivore gut to a high cellulose diet.

Comparison of the gut regions of herbivore and a ruminant.
	Brainstorm: different types of enzymes.

Label and annotate diagrams.

Question sheet:  the ruminant stomach.
	Communication: Taking part in group discussion
Test: Adaptations to different diets


	ELEMENT : 2.6 Adaptations for parasitism( Approximate teaching time – 7.5 hours)

	TOPIC
	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	The principles of parasitism


	The principles of parasitism as shown by a gut parasite e.g Taenia solium or Echinococcus granulosis.
.


	Powerpoint introduction to tapeworms and parasites

Microscope work ( draw scolex and mature proglottid) Use website http://blogs.discovermagazine.com/loom/2007/02/19/build-me-a-tapeworm/ to research tapeworm

Exercise 1, 2 and Pig in the Middle (p.7-12)
	ICT: Researching websites and extracting information

(development of independent thinking)

ICT: Acess website to answer questions: http://yteach.co.uk/page.php/resources/view_all?id=Moulting_Amoebic_movement_Amoebae_Invasive_eggs_Protozoa_ascariasis_toxocariasis_enterobiasis_Cysticercosis_proglottids_schizogony_malaria_schizonts_amoebiasis_Protista_page_4



	ELEMENT : 2.6 continued 

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	
	
	Fill in labels on diagram for exercise 3

Read poems on websites, then produce own poem

http://workforce.cup.edu/Buckelew/taenia_solium%20life%20cycle.htm
http://workforce.cup.edu/Buckelew/Parasite%20Poems.htm
	ICT: Researching websites

(developing independent thinking)
Communication: writing a poem
Test: 2.6


