BIOLOGY

Sample course organisation 
As a guide to a biology work program

Thematic Approach

Based on Heinemann Queensland Science Project—
Biology: A Contextual Approach
Prepared by Maggie Spenceley

The following is compiled as a sample only. It is based on the QSA Biology Senior Syllabus 2004 and Biology: A Contextual Approach published by Heinemann. The structure is a guide only; it is anticipated that schools will adapt this to suit the individual needs of the students and their local environment.

It is recommended that teachers check both the Senior Biology Syllabus 2004 and Biology Work Program Requirements when preparing their work program. Both these documents can be found on the QSA website, www.qsa.qld.edu.au/

Sample course organisation

To meet the requirements of the senior biology syllabus in Queensland, schools must produce a work program. The work program shows how the school will implement the syllabus in the classroom. The work program includes:

•
a section showing the school units and when they will be taught during the two years of secondary schooling

•
the key concepts and key ideas to be developed by the unit

•
the manipulative skill students will have opportunities to develop

•
the general objective that will be focused upon

•
a detailed assessment program

•
a student profile. 

The following two tables suggest an organisation of units that meet the requirements of the Queensland biology syllabus.

•
Each of the six key concepts is developed in the units.

•
Each unit addresses more than one key concept and aspects of each key concept appear in more than one unit.

•
All of the key ideas appear in the units and students have a number of opportunities to develop an understanding of the key ideas.

•
The learning experiences related to the units reflect the general objectives.

•
The learning experience will provide opportunities for students to develop manipulative skills detailed in the syllabus.

•
The organisation of the units and the learning experiences suggested by them reflect the general objective of the syllabus.

•
The assessment program reflects the requirements of the syllabus:

•
The information is gathered in a continuous manner.

•
There is a balance of the assessment categories over the course of study.

•
The six key concepts are evident in the assessment program.

•
There are opportunities for students to report on field studies.

•
The general objectives can be assessed and reported on.

Course organisation

	Semester
	Unit
	Time allocation (h)
	Key concepts
	Key ideas
	Manipulative skills
	General objectives

	
	
	
	
	
	
	UB
	IB
	EBI
	AV

	1 


	Moving materials—in, out and round about
	25
	1, 2
	1, 2, 3, 8
	1, 2, 5, 6
	1, 2, 3
	1, 2, 3, 4, 5
	2, 3
	2, 3

	
	I want to go to the Olympics
	30
	1, 2, 4, 5
	1, 2, 3, 4, 7, 8, 10, 11
	2, 4, 6
	1, 2, 3
	1, 2, 3, 4, 5
	2, 3
	1, 2, 3, 5

	2
	Lifestyle and disease
	25
	2, 4, 5
	6, 7, 8, 9, 10, 11, 16, 17, 21
	2, 6
	1, 2, 3
	1, 2, 3, 4, 5
	1, 2, 3, 4
	1, 2, 3, 4, 5

	
	As time goes by
	30
	3, 4, 5, 6
	3, 5, 6, 7, 11, 12, 13, 16, 17,  18, 20, 21, 23
	2, 4, 5, 6
	1, 2, 3
	1, 2, 3, 4, 5
	2, 3
	2, 3, 4, 6

	3
	Extinction—does it matter?
	30
	3, 4, 5
	2, 3, 4, 6, 9, 11, 12, 13, 14, 15, 16, 18, 20, 23, 24, 25,  26
	3, 4, 5
	1, 2, 3
	1, 2, 3, 4, 5
	1, 2, 3, 4
	2, 3, 4, 5, 6

	
	Is it a good theory?
	25
	3, 4, 5, 6
	5, 14, 15, 18, 19, 20, 21, 22, 23, 24, 25, 26
	3, 4, 5
	1, 2, 3
	1, 2, 3, 4
	1, 2, 3, 4
	1, 2, 3, 4, 5, 6

	4
	I started giving blood
	25
	1, 2, 4, 5
	1, 2, 3, 5, 6, 7, 8, 10
	2, 4, 5, 6
	1, 2, 3
	1, 2, 3, 4, 5
	1, 2, 3, 4
	1, 2, 3, 4, 5

	
	Forensic biology
	30
	1, 3, 4, 6
	2, 3, 9, 11, 19, 21, 22,  23, 26
	1, 2, 3, 4, 5, 6
	1, 2, 3
	1, 2, 3, 4, 5
	1, 2, 3, 4
	1, 2, 3, 4, 5


UB, understanding biology, IB, investigating biology; EBI, evaluating biological issues; AV, ?????.

Assessment overview

	Semester
	Task no.
	Unit
	Assessment category
	Time
	Key concepts
	Exit criteria

	
	
	
	
	
	
	UB
	IB
	EBI

	1


	1
	Moving materials—in, out and round about.
	EEI (journal and scientific report)
	3 weeks with 6 lessons allocated to the task
	1, 2
	1, 2, 3
	1, 2, 3, 4, 5
	2, 3

	
	2
	I want to go to the Olympics
	ER (Develop a training program explain why each component has been included, and describe, with reasons, the expected changes in the body.)
	4 weeks with 3 lessons allocated to the task
	2, 4
	1, 2, 3
	1, 2, 3, 4, 5, 
	2, 3, 4

	2


	3
	Lifestyle and disease
	ER (Booklet informing the general public about the relationship between a disease and an aspect of lifestyle that causes or contributes to that disease.)
	4 weeks with 3 lessons allocated to the task
	1, 2
	1, 2, 3
	1, 2, 3, 4, 5
	2, 3

	
	4
	As time goes by
	WT (multiple choice, short response and response to unseen stimulus)
	90 min. + 5 min. perusal
	2, 4, 5
	1, 2, 3
	1, 2, 3, 4
	1, 2, 3, 4

	3


	5


	Extinction—does it matter?
	EEI (multimedia presentation of the results from an extended study of a local ecosystem)
	4 weeks with 3 lessons allocated to the task
	3, 5
	1, 2, 3
	1, 2, 3, 4, 5
	1, 2, 3, 4

	
	6
	Is it a good theory?
	WT (data interpretation and response to stimulus material)
	90 min. + 5 min. perusal
	4, 6
	1, 2, 3
	1, 3, 4, 5
	2, 3, 4

	4
	7
	I started giving blood
	ER (article for a magazine presenting issues surrounding transplanting human organs)
	3 weeks with 3 lessons allocated to the task
	1, 2 
	1, 2, 3
	1, 3, 4, 5
	1, 3, 4, 5

	
	8
	Forensic biology
	EEI (Use techniques form the unit to reconstruct a scenario or to solve a problem.)
	4 weeks with 6 lessons allocated to the task
	1, 3, 5, 6
	1, 2, 3
	1, 2, 3, 5
	1, 2, 3, 4


WT, written task; EEI, extended experimental investigation; ER, extended response; UB, understanding biology, IB, investigating biology; EBI, evaluating biological issues.

In this table the key concepts and exit criteria are suggestions only. What is actually assessed by an assessment task depends on the specific task set for the students. 

QSA requires an approximate time allowed for the assessment task to be included in the assessment overview. The times included here are estimates only. The times allocated to investigations will depend to a large extent on the specific topics selected. For example if a field work site is available close to the school students may be encouraged to complete a long-term investigation.

Included in the table below are suggested topics for the assessment tasks. The suggestions are based on the unit outlines provided.

Suggested topics for assessment tasks (This table is not required in a work program.)

	Semester
	Task no.
	Unit
	Assessment category
	Key concepts
	Suggested topics

	1


	1
	Moving materials—in, out and round about
	EEI

(journal and scientific report)
	1, 2
	Diffusion and osmosis across synthetic and living membranes

Relationship between SA/V and efficiency of diffusion

Water movement through plant tissues

Factors affecting rate of transpiration

	
	2
	I want to go to the Olympics
	ER
	2, 4
	Develop a training program. Explain why each component has been included, and describe, with reasons, the expected changes in the body

Prepare an information sheet for athletes explaining the importance of diet to their level of fitness and their performance in competition

Prepare a multimedia presentation that shows the interrelationship of at least 3 systems

Prepare an information sheet for athletes explaining  from a health perspective why performance enhancing drugs should not be part of their training schedule

	2
	3
	Lifestyle and disease
	ER
	2, 4, 5
	Prepare a booklet informing the general public about the relationship between a disease and an aspect of lifestyle that causes or contributes to that disease

Compare the long-term effects on health of overnutrition and undernutrition

Write a report on the benefits to society of immunisation. Focus on three diseases that are controlled in this way in Australia

Prepare an information sheet on a parasite

	
	4
	As time goes by
	WT (multiple choice, short response and response to unseen stimulus)
	3, 4
	Process of mitosis

Process of meiosis

Male and female reproductive systems

Changes as humans reach sexual maturity

Analysis of information relating to IVF techniques

Adaptation of organisms to life in the intertidal zone

Changes that result in succession

Adaptation of Australian plants to fire

Analysis of information relating to changes in an area through geological time

Analysis of information relating to changes in an ecosystem following a volcanic eruption or cyclone

	3
	5
	Extinction—
does it matter?
	EEI (multimedia presentation of the results from an extended study of a local ecosystem)
	3, 5
	Compare a natural environment and one significantly affected by human activity

Compare two natural ecosystems where there is a significant difference in an abiotic factor

Report on simulations of changes in populations as factors in the environment are altered

Prepare an article on the importance of zoos in maintaining biodiversity for endangered species

Prepare an article on the importance of national parks and suggest ways of managing them to maintain biodiversity

Compare the importance to their natural habitats of two endangered species (One should be a key stone species.)

	
	6
	Is it a good theory?
	WT (data interpretation and response to stimulus material)
	4, 6
	Recognise stages of meiosis

Explain how meiosis and fertilisation give rise to variety in a species

Explain how evidence such as homologous features supports the theory of evolution by natural selection

Explain how species have become adapted to their environments

Explain why changes caused by human activity are causing mass extinctions. Compare this with ‘normal’ environmental changes

Prepare a report on the impact of introduced species on natural ecosystems (Include aquatic ecosystems.)

	4
	7
	I started giving blood
	ER
	1, 2 
	Prepare an article for a magazine presenting issues surrounding transplanting human organs

Prepare a report on advances being made in the area of tissue culture and culture of replacement organs

Prepare a hypothetical on the topic of organ transplants

Investigate the impact on lifestyle of humans who have an underdeveloped immune system

Present a research report on an autoimmune disease

	
	8
	Forensic biology
	EEI
	1, 3, 5, 6
	Use techniques from the unit to reconstruct a scenario or to solve a problem

Prepare a scientific report on factors influencing the rate of decomposition

Complete a detailed study of wood from different trees and prepare a key that could be used for future identification

Prepare an article explaining how knowledge of DNA has led to changes in the classification of living things

Compare the species, variety and abundance of soil organisms from two very different ecosystems 


WT, written task; EEI, extended experimental investigation; ER, extended response.

Sample student profile 1

Name____________________________
Year 11 __ 200___ Year 12___ 200___

	Semester
	Unit
	Assessment task
	Exit criteria

	
	
	
	Understanding biology
	Investigating biology
	Evaluating biological issues

	1 
	Moving materials—in, out and round about.
	1. Extended experimental investigation
	
	
	

	
	I want to go to the Olympics
	2. Extended response
	
	
	

	
	Internal reporting
	
	
	

	2
	Lifestyle and disease
	3. Extended response
	
	
	

	
	As time goes by


	4. Written task
	
	
	

	
	Moderation
	
	
	

	3
	Extinction—does it matter?
	5. Extended experimental investigation
	
	
	

	
	
	6. Written task
	
	
	

	
	Is it a good theory?
	7. Extended response
	
	
	

	4
	I started giving blood
	7 Extended response
	
	
	

	
	Verification
	
	
	

	
	Forensic biology
	8. Extended experimental investigation
	
	
	

	
	Exit
	
	
	

	
	Level of achievement
	


Sample student profile 2

Name____________________________
Year 11 __ 200___ Year 12___ 200___

	Task
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Criteria
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E
	U
	I
	E

	A+
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A–
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	B–
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	No rating
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Interim level of achievement
	Moderation
	
	
	
	Verification
	
	
	
	Exit

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Expanded outline of the units

1. Materials moving—in, out and round about

All living things obtain their needs from their environment. Single-celled organisms and small multi-celled organisms materials each cell exchanges substances directly. In larger multi-celled organisms systems are required that carry essential materials from the exchange site to the place where they will be used and carry wastes from the site where they were produced to the exchange surface: This unit provides for students opportunities to:

•
explore the processes of diffusion and osmosis in living things.

•
gather information about active transport of materials into and out of cells

•
relate the structure of the cell membrane to its function as the exchange surface between the intracellular and extracellular environment

•
investigate and then compare the means by which plants and animals exchanges gases with the atmosphere

•
investigate and then compare the means by which materials are transported within plants and animals. 

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Diffusion and osmosis
	Investigate diffusion and osmosis. 

Compare the processes and the role of the membrane. 

Discuss the efficiency of the processes in relation to the size of organisms.
	2.2 That’s about the size and shape of it 

Relationship between shape, size and diffusion rate

2.3 Moving molecules 

Observing diffusion and osmosis
	155–6

158–61

218, 228, 229, 232, 247, 285

	Cell membranes
	Investigate the structure of cell membranes
	2.3 Moving molecules

Observing diffusion and osmosis and Further Activity 5
	156–8



	Active transport
	Consider reasons why substances may need to be transported against a concentration gradient.
	
	160–1

218, 252, 280, 298, 385

	Root structure and water intake
	Investigate the structure of roots in relation to their function. 
	2.13 An uplifting experience 

Plant structure and transport Part A
	155–6

206

208–9

	Stem structure—xylem and phloem
	Investigate the structure of stems.

Compare the structure of phloem and xylem—relate structure and function 
	2.13 An uplifting experience 

Plant structure and transport Part A and B
	248–9

	Leaf structure—stomata
	Investigate the structure and distribution of stomata on leaves.

Relate structure and distribution to function.
	2.11 Leaves, the losers

Plant leaf structure and functioning 

2.13 An uplifting experience

Plant structure and transport Parts A and B and Further Activity 4


	229–31

	Transpiration and translocation
	Investigate factors affecting the process of transpiration.

Compare transpiration and translocation
	2.13 An uplifting experience 

Plant structure and transport Part C and Further Activities 6 and 7
	251–5

	Lungs and gas exchange
	Investigate the structure of lungs and relate this to their function as organs of gas exchange.
	2.10 Respiring seeds and rodents

Oxygen consumption by seeds and animals Part C 

2.12 An inspirational effort 

Gas exchange in animals 

(This looks at the gills of fish. However, the information gained about the characteristics of a gas exchange surface could be related to the structure of the lungs in humans.)


	232–41

	Structure of the circulatory system
	Gather information about the human circulatory system and relate the structure to its function of carrying materials around the body.
	2.14 The heart of the matter 

Heart structure and function
	257–61

	Synthesis
	Compare movement of materials into, out of and around complex plants and animals.
	
	


2. I want to go to the Olympics

All humans function in the same way. The efficiency of that functioning can be modified by the specifics of the environment to which the body is exposed. This unit provides for students opportunities to:

•
investigate cellular respiration and its importance to the functioning of the body

•
explore the idea of cardiovascular fitness and ways that this aspect of fitness can be changed

•
gather information about the role of the nervous system in coordination of the body

•
investigate the role of the digestive system in making nutrients available to the body

•
explore the functioning of enzymes and their role in the body

•
gather information about the importance of a balanced diet and the role of the various nutrients in maintaining a healthy body

•
gather information about the effects on the body of performance-enhancing drugs.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Cellular respiration
	Explore the microscopic structure of cells with an emphasis on the structure and role of mitochondria. 

Gather information about the process of cellular respiration. Discuss the formation of ATP as an immediately available source of energy.

Discuss other forms of stored energy and how they are used by the functioning body.
	2.1 Cells—units of life 

Cell structure and function

2.5 Useful yeasts 

Factors affecting respiration


	147

187–90

316

	Cardiovascular fitness
	Explore the idea of the muscles of the heart becoming stronger through training. 

Investigate ways in which efficiency of blood flow through the body can be maintained.

Investigate the idea of lung capacity and how training can make ventilation more efficient.
	
	219, 262, 301, 240, 245

	Nervous system
	Investigate the structure of the nervous system in relation to its function and a control system in the body.

Explore ways in which training can make the nervous system more effective.
	2.18 Mind over matter 

Structure and function of the mammalian nervous system
	286–300

331

	Muscles and the skeleton
	Investigate the relationship between muscles and movement in the skeleton.
	
	

	Digestive system and the Importance of diet
	Gather information about the functioning of the digestive system.

Gather information about the roles of the macro and micro nutrients in the body.

Relate the diets of top athletes to the needs of their bodies.
	2.9 Food tubes 

Comparison of animal digestive systems Part A

2.8 Life’s necessities 

Elements needed for plant growth and Further Activity 4
	197–200

210–20

	Enzymes
	Investigate the importance of enzymes in the functioning of the body.

Investigate factors that affect enzyme activity.
	2.4 The facilitators 

Enzymes and factors affecting enzyme activity
	166–70

	Temperature regulation
	Explore the effects of exercise on the body with particular reference to heat production and the need to control body temperature.


	2.20 Temperature tales—keeping warm, staying cool 

Investigation of temperature regulation in animals

2.23 Survival 

Homeostasis in extreme environments Part A
	316

317–20

	Training
	Investigate the effect of training on the efficiency of body systems.
	2.22 Training 

Effect of exercise on body systems

2.23 Growing up in the hills 

Environmental influences on phenotype and Further Activities.
	331–6

	Performance enhancers
	Gather information about the long- and short-term effects of some performance-enhancing drugs.

Discuss the benefits and drawbacks of using these substances.
	
	


3. Lifestyle and disease

Disease is part of the world in which we live. In developed countries the way of life has reduced the chances of being affected by some diseases. This same way of life may cause us to be susceptible to other diseases. Once someone is suffering from disease their lifestyle may be affected. Therefore, the lifestyle we lead may influence the diseases from which we suffer and in turn, the diseases we suffer from affects our way of life. This unit provides students with opportunities to:

•
consider the effects on the human body of over- and undernutrition

•
gather information about the effect of lifestyle on body systems

•
investigate the prevalence and effects of parasites

•
gather information about the effect on immunisation on society

•
gather information about the effect of drugs on the human body and society.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Over- and undernutrition
	Discuss the terms ‘overnutrition’ and ‘undernutrition’

Gather information about the short and longer term effects on the body of over nutrition, such as:

•
effect on joints of carrying excess weight

•
diabetes

•
atherosclerosis.

Gather information about the short and longer term effects of undernutrition, such as:

•
mineral deficiencies

•
vitamin deficiencies

•
protein deficiency.
	2.8 Life’s necessities 

Elements needed for plant growth Further Activity 4

2.21 A question of balance 

Hormone regulation of blood glucose
	205–6

210–2

219

223

329–30

	High blood pressure 
	Gather information about the causes and effects of high blood pressure:

•
narrowing of the arteries

•
stroke and thrombosis

•
kidney failure.
	2.14 The heart of the matter 

heart structure and function Part B

2.16 Fine-tuned filters 

Kidney structure and function
	270

278–81

322

327

	Parasites
	Investigate the life cycles of and control measures used against common ectoparasites such as the head louse.

Gather information about endoparasites. Consider their life cycles and means of infection, adaptations to their habitat and the effectiveness of control measures. 
	2.33 Fellow travellers 

Study of ectoparasites

2.34 Life on the inside 

Study of endoparasites

2.35 Fit to drink

The treatment of drinking water.
	409–13

421–3

	Immunisation and other control
	Gather information about past effects of diseases for which there are now immunisations.

Analyse data related to the effectiveness of immunisation.

Gather data about the current status of some of these diseases.

Investigate the effectiveness of other disease control methods.
	2.36 Defence forces in action 

Immunity and the immune system Further Activity 3

2.37 Blitzing bacteria

Methods of preventing bacterial growth
	420

437–9

	Drugs
	Gather information about the effect on the body of substances such as:

•
alcohol

•
nicotine and cigarette smoke

•
ecstasy

•
LSD

•
heroin.
	2.31 When things go wrong 

Congenital malformations
	277

336

390–1


4. As time goes by

Change is an integral part of the biosphere. The change takes place over different periods of time and scale. The changes may be rapid with completion within seconds or they may be slow, taking hundreds or thousands of years. The effect of change may be felt at the molecular level or it may influence areas of a few or many square kilometres. This unit provides students with opportunities to:

•
explore changes associated with growth and development of plants and animals

•
investigate the effects of regular changes on ecosystems 

•
gather information about longer term change in ecosystems

•
investigate the cyclical nature of some changes.

Note: This unit provides opportunities for students to undertake field work in a natural ecosystem thereby undertaking part of the mandated field work component of the syllabus.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Growth and development in plants and animals
	Investigate changes in plants as they complete their life cycle from seed to mature plant.

Gather information about changes in animals as they compete their life cycle. Discussion of the influence of hormones on the changes that take place. Focus on humans and the changes that take place through puberty.

Discussion of the different lengths of life cycles. For some organisms the life cycle is completed in weeks or months; for others it is many years. 
	2.29 From seed to plant 

Factors affecting seed germination
	300–3

304–7

362–5

370–3

390–5

	Mitosis—cell division for growth
	Investigation of the stages of mitosis.
	2.39 Division for growth

Mitosis—somatic cell division
	342–5

	Reproduction 
	Investigate and compare asexual and sexual reproduction.

Examine flowers and their adaptation for different means of pollination.

Gather information about reproductive systems with a focus on humans.

Discuss the role of hormones in the menstrual cycle. 

Compare menstrual and oestrus cycles.
	2.24 Nature’s clones 

Asexual reproduction in plants

2.25 It works for us! 

Internal and external fertilisation

2.27 Variations on a theme 

Differences in flower structure

2.28 Of mice and men 

Examination of mammalian reproductive systems
	346–8

354–61

366–70

378–88

93–4

	Meiosis—reduction division producing gametes
	Gather information about the stages of meiosis.

Compare mitosis and meiosis.
	2.40 Division for gametes 

Meiosis—cell division for reproduction
	351–3

	Human intervention in reproduction
	Gather information and discuss various ways that humans intervene in the process of reproduction:

•
plant breeding 

•
animal breeding

•
contraception

•
assisted reproduction.
	2.26 Investigation: Going troppo! 

Human intervention in plant reproduction

2.30 Helping nature 

Human intervention in the reproduction of plants and animals

2.32 A storm in a test tube? 

Reproductive technologies
	349–51

389–90

395–402

	Daily, monthly and yearly changes in environments
	Gather information about changes in the environment:

•
day/night

•
tides

•
seasons, for example, hibernation, leaf fall.


	1.2 Out of sight 

Invertebrates in ecosystems

1.4 Plants in profile 

Distribution of plants along a transect 

(This activity and be modified to sample change in species along any environmental gradient.)

1.5 The weed census 

Sampling plant populations with quadrats 

(This activity can be adapted to measure any sedentary population.)

1.6 The underworld 

Investigating the leaf litter and soil

1.12 Ways and means 

Adaptations for survival
	101–5

	Succession
	Investigate the changes involved in a succession—either a primary or a secondary succession.
	1.4 Plants in profile 

Distribution of plants along a transect 

(This activity and be modified to sample change in species along any environmental gradient.)
	105–9

	Irregular changes
	Gather information about the changes to an environment caused by irregular changes such as fire, cyclone or volcanic activity.
	1.13 Wattles—the fire weeds 

Heat and seed germination
	109–11

80, 94–5, 125–6

	Very long term changes
	Gather information about changes through geological time.
	3.15 Exploring the past 

Changes in Australia over geological time
	599–613


5. Extinction—does it matter?

All living things have a unique role to play in the environment. But are all the roles of equal importance? Through the history of the natural world species of living things have appeared and disappeared. Human activity appears to be causing organisms to disappear at a faster rate than in the past. Humans are also trying to conserve species. This unit provides students with opportunities to:

•
gather information about reasons for extinctions

•
investigate the roles that various organisms have in environments and the interactions occurring in ecosystems

•
explore the concept of biodiversity and the importance of biodiversity to the future of ecosystems

•
evaluate different strategies used to conserve and preserve species.

Note: This unit provides opportunities for students to undertake field work in a natural ecosystem thereby undertaking part of the mandated field work component of the syllabus.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Why do organisms become extinct?
	Gather information about extinctions and mass extinctions in the past and ideas about possible causes.

Investigate ways that organisms are adapted to the environments in which they live and the effects adaptation has on survival.
	1.12 Ways and means 

Adaptations for survival

1.13 Wattles—the fire weeds 

Heat and seed germination

2.20 Temperature tales—keeping warm staying cool 

Investigation of temperature regulation in animals

2.23 Survival 
Homeostasis in extreme environments
	10

20–2

36–7

95–6

111

270

274–5

326



	Ecosystems are organised in different ways
	Gather information about the structure of a variety of ecosystems.

Explore species diversity within ecosystems.

Relate the complexity of an ecosystem to the abiotic environment.
	1.2 Out of sight 

Invertebrates in ecosystems

1.4 Plants in profile 

Distribution of plants along a transect

1.5 The weed census 

Sampling plant populations with quadrats.

1.6 The underworld 

Investigating the leaf litter and soil
	3–22

61–3

	Organisms occupy different positions in ecosystems
	Gather information about the roles of different organisms within ecosystems:

•
producers and consumers

•
decomposers.

Gather information about interactions within and between the biotic and abiotic environments: 

•
food webs

•
cycling of matter

•
movement of energy

•
biomagnification

•
symbiosis.
	1.7 The quiet provider 

Energy and your lawn

1.8 A forest ecosystem 

An investigation of interactions

1.9 Up the creek! 

Adaptations and interactions

1.10 A little goes a long way 

Biological magnification

2.6 Green or variegated? 

Relationship between chlorophyll and starch production
	27–35

38–9

41–6

46–53

89–94

184–6

190–6



	Population dynamics
	Investigate factors affecting population size.
	1.11 A numbers game

Factors affecting population size
	80–6

	Biodiversity what it is and why it is important
	Explore the concept of biodiversity. 

Gather information about the effect on populations and ecosystems of a lack of biodiversity.
	1.3 All in the family 

Investigation of two native plant genera

3.13 Diversity or bust! 

Genetic diversity and extinction
	58

612

	Conservation techniques
	Discuss difference between conservation and preservation.

Gather information about breeding programs aimed at preventing extinction of a species.

Explore various strategies for conserving species and habitats such as:

•
zoos

•
cloning

•
management—culling

•
national parks.
	
	132–5


6. Is it a good theory?

The theory of evolution by natural selection is one for which scientists believe there is a lot of good evidence. It is a theory that is used to explain observations from the geological record and to make predictions about the effects of human actions on the natural environment. This unit provides students with opportunities to:

•
analyse and evaluate the evidence used to develop and support this theory

•
gather information about human impacts on the environment and the long-term effects they might have on natural ecosystems.

Note: This unit provides opportunities for students to undertake work in a natural ecosystem, thereby undertaking part of the mandated field work component of the syllabus.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Passing on the information
	Model stages of meiosis and make links to the laws of inheritance of characteristics.

Demonstrate ways in which meiosis and fertilisation gives rise to variation within a population 
	2.40 Division for gametes 

Meiosis—cell division for reproduction

3.4 Genetic roulette 

Human variation and pedigrees

3.5 One, two or more genes 

Patterns of genetic inheritance
	351–3

502–38

	Evidence for evolution
	Gather information about the evidence used to support the theory of evolution by natural selection. Interpret the information to gain an understanding of past environments.
	3.7 Digging up the past 

Fossils and evolution

3.8 Similarities and differences 

Convergent and divergent evolution

3.14 Fossils and the southern continents 

Explaining patterns of fossil distribution 

3.15 Exploring the past 

Changes in Australia over geological times 

3.9 Lucy and her friends 

Human evolution
	545–66

	Environmental influence
	Gather information about ways in which the environment of an individual acts on the genotype to produce the phenotype. 
	3.6 Growing up in the hills 

Environmental influences on phenotype
	481–96

	Natural selection
	Simulate the process of natural selection and investigate its effect on populations.

Simulate the means by which natural selection and isolation could result in new species. 
	3.10 Adelie penguin populations 

Simulating natural selection

3.11 Some people don’t like broad beans
Selection in small populations

3.12 Living in isolation 

The founder effect and genetic drift

3.13 Diversity or bust! 

Genetic diversity and extinction 
	571–95

	Human impact on environments
	Investigate the effect of habitat destruction or fragmentation on the ability of native species to live in the area.

Gather information about the potential of human activity to affect climate and the possible influence of climate change on populations.

Investigate the effects of introduced species on natural ecosystems.

Discuss the short- and long-term impacts of various pest control measures on natural ecosystems.
	1.4 Plants in profile 

Distribution of plants along a transect Further Activities 3, 4

1.5 The weed census 

Sampling populations with quadrats. Also Further Activities 1, 2, 3, 4

1.8 A forest ecosystem 

An investigation of interactions Further Activities 1, 2

1.9 Up the creek 

Adaptations and interactions Further Activity 3

1.10 A little goes a long way 

Biological magnification

1.11 A numbers game 

Factors affecting population size Further Activities 1, 2, 3, 4, 5

1.12 Ways and means 

Adaptations for survival Further Activities 2, 5, 6

1.13 Wattles—the fire weed 

Heat and seed germination Further Activity 3

1.14 changing over time 

Zonation and succession Further Activities 1, 2, 4


	116–36

	Genetic manipulation
	Gather information about the possible effects of genetic manipulation on the GM organism and the environment in which it lives.
	
	124

593–5


7. I started giving blood

Australians are being encouraged to become organ donors. However, there is still considerable debate about this area of medical research. This unit provides students with opportunities to:

•
investigate the functioning of the human immune system

•
gather information about the process of transplantation of organs

•
discuss some of the issues related to tissue and organ transplants

•
discuss some of the issues related to transgenic organisms.

Note: This unit provides opportunities for students to visit a research facility thereby undertaking part of the mandated field work component of the syllabus.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Blood transfusions
	Gather information about blood groups.

Research the history of blood transfusions.
	2.15 Red, white and…? 

Blood components and circulation. Especially Part C
	262–3

417

449–50

581



	The human immune system


	Gather information about the human immune system and the contribution of different cell types to combating disease.

Research the topic of autoimmune disease and its effects on the human body.
	2.36 Defence forces in action 

Immunity and the immune system
	299 

385

434–49

451–2

	Before transplants
	Research some of the methods that were used prior to transplants, to prolong the life of people whose organs had failed.
	2.14 The heart  of the matter 

Heart structure and function Part B Heart technology, Further Activities 5, 6, 7

2.16 Fine-tuned filters 

Kidney structure and function. Especially Part B. Further Activities 2, 3
	265

280–1

	Transplants and the immune system
	Investigate the reasons that grafting can be successful in plants when transplant of tissues in animals has been, and still is, problematic.

Make links between the process of mitosis, genetic identity of tissues and rejection of transplanted tissues and organs.

Gather information about ways in which rejection is prevented and the effects of anti-rejection techniques on other systems of the body.
	Revision of mitosis 

2.39 Division for growth 

Mitosis—somatic cell division
	342–5

448–9

	Transgenic organisms and xenotransplants
	Gather information about ways in which techniques of genetic manipulation are used to create transgenic organisms.

Gather information about attempts to transplant tissues between different species.
	
	

	Tissue and organ culture
	Research advances being made in the growth of human tissues (especially skin) and in attempts to grow complex organs.
	
	178–9

	Decision-making
	Discuss some of the ethical issues surrounding transplants, such as:

•
who should get the organ

•
when the organs can be removed

•
should transgenic organisms be bred as a source of organs for transplant?
	
	


8. Forensic biology

Forensic science is an aspect of police work that is becoming more prominent in the media. Many aspects of this science have links to biology. This unit provides students with opportunities to:

•
recognise everyday applications of biological knowledge

•
demonstrate how knowledge of biological concepts can be used to make sense of observations to create scenarios of past events and to make predictions.

Note: This unit provides opportunities for students to visit a research facility, thereby undertaking part of the mandated field work component of the syllabus.

	Unit organisation
	Outline
	Relevant activities
	Text pages 

	Plant and animal cells —similarities and differences
	Compare the structure of plant and animals cells as seen using the light microscope and the electron microscope.
	2.1 Cells—units of life 

Cell structure and function
	143–50

175–7

	Fibres from different sources 
	Compare the characteristics of a variety of fibres from plant, animal and synthetic sources.
	
	

	Pollen analysis
	Compare the microscopic characteristics of pollen from a variety of plants.

Relate the characteristics of the pollen to the method of pollination.

Compare the characteristics of pollen from a variety of species from the same genus.

Gather information about the use of pollen gathered from soil as an indicator of species living in an area now and in the geological past.
	
	93

	Wood structure
	Compare the structure of wood from different species of tree.
	
	250

	Life cycles of insect


	Investigate the stages in the life cycle of common insects. Gather information about ways insect life cycles are used as a forensic tool.
	
	354

	Decomposition rates
	Devise investigations that compare the rate of decomposition of a variety of materials of biological origin. 
	1.6 The underworld 

Investigating the leaf litter and soil Part G and Further Activities 1, 2, 3
	19

31–3

46–51

127

	Digestion
	Investigate the appearance of common foods after digestion for different periods of time.
	2.4 The facilitators 

Enzymes and factors affecting enzyme activity Parts A and C
	166–70

214–19

	Blood types
	Gather information about differences in blood type and their usefulness in identification of criminals.
	2.15 Red, white and…? 

Blood components and circulation  Part C
	262–3

417

449–50

581



	DNA fingerprinting
	Explore the technique of DNA fingerprinting and demonstrate how it can be used to show relationships between people.

Gather information about ways DNA is used to suggest relationships when classifying groups of organisms.
	3.1 As easy as PCR 

DNA replication

3.8 Similarities and differences 

Convergent and divergent evolution. Further Activity 1
	459

465–7

551

558–62

589–90

	Plants and animals from different ecosystems
	Gather information about the species found in a variety of areas and demonstrate how this knowledge could be used as a forensic tool.

Examine a variety of flowers to demonstrate that flowers from related species (same genus) are more similar that flowers from different genera. 

Investigate ways that the appearance of plants could provide information about the nutrient status of soils and therefore the chemical content of those soils.
	1.1 What fruit is that?

Constructing a dichotomous key. Also the Further Activities.

1.2 Out of sight 

Invertebrates in ecosystems. Also the Further Activities

1.3 All in the family 

Investigation of two native plant genera

1.4 Plants in profile 

Distribution of plants along a transect 

(The technique used in this activity can be modified to suit any ecosystem.)

1.5 The weed census 

Sampling plant populations with quadrats

(The technique used in this activity can be modified to suit any ecosystem.)

1.6 The underworld 

Investigating the leaf litter and soil

2.8 Life’s necessities 

Elements needed for plant growth. Also the Further Activities.

2.27 Variations on a theme 

Differences in flower structure.
	3–9

64–75

101–9

205–10

	Synthesis
	Use a variety of techniques from this unit to reconstruct a scenario.
	3.14 Fossils and the southern continents 

Explaining patterns of fossil distribution

(This activity is an example of how evidence has be used to construct a scenario.)
	467
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