SNAB Topic 4  Teaching scheme


Topic 4 Biodiversity and natural resources 
This teaching scheme is divided into three parts.

· Introduction.

· Road map: a suggested route through Topic 4.

· Guidance notes for teachers and lecturers. These include a commentary running in parallel with the student book, with hints and tips on teaching and references to the associated activities.

There are more detailed notes about individual activities in the teacher/lecturer sheets accompanying most activities. 

Introduction

The Road map starting on page 2 is a suggested route through Topic 4. 

The learning outcomes are numbered as in the specification.

There is an AS summary chart the end of the guidance notes. This shows where concepts are introduced and revisited in later topics.

If two teachers/lecturers are sharing a group, the first could start at the beginning with the second starting at Session 12 and working through the remainder of the topic in order. Three core practicals are close together in the Topic, and so consider the timings of these activities. The activity on sick plants could be set up earlier in the topic so there is sufficient time for the plants to grow. 

It is assumed that each session is approximately an hour in length. There are more activities than can be done in the time available in most centres, so select a balanced collection  according to your and your students’ interests, and the time and resources available. Some activities are labelled ‘Core’. Core activities contain experimental techniques included in the specification, and may appear in questions on the unit exam for this topic. These learning outcomes are in bold in the specification, and in the Read map below. They are underlined in the Guidance notes below. In the Road map, activities are in italics if there is an additional activity covering the same material more directly. Choose which activities students complete, and substitute activities when appropriate. 

The Core practicals, and any other practicals completed by students, can be used to assess practical biological skills as part of the Unit 3 coursework assessment.  

There are various activities – particularly the interactive tutorials associated with some of the activities – which could be completed by students outside of class time. These activities are shown in the lower half of each ‘Possible activities’ box.

Road map: a suggested route through Topic 4 ‘Biodiversity and natural resources’

	Session 
	Areas to be covered 
	Possible activities 

	1
	
	Introductory presentation (Interactive)

Activity 4.2 What is it? (A4.02L)

	
	
	GCSE review (Interactive)

Activity 4.1 The Galapagos Islands (A4.01L) (Interactive)

	2
	What is a species?
	Introductory discussion of what is meant by biodiversity and the concept of species.

	3
	The concept of niche 

14 Describe the concept of niche and discuss examples of adaptation of organisms to their environment (behavioural, physiological and anatomical).


	Activity 4.3 Ecological niche of a leaf-cutter bee (A4.03L)

	4
	Adaptations 

14 Describe the concept of niche and discuss examples of adaptation of organisms to their environment (behavioural, physiological and anatomical).


	Activity 4.4 Well behaved beetles (A4.04L) (Practical)

	5
	Adaptations

14 Describe the concept of niche and discuss examples of adaptation of organisms to their environment (behavioural, physiological and anatomical).


	Activity 4.5 Adaptations (A4.05L)

	
	
	Checkpoint question 4.1

	6
	Natural selection and evolution

15 Describe how natural selection can lead to adaptation and evolution.


	Activity 4.6 Natural selection in action (A4.06L) (Practical)

	
	
	Checkpoint question 4.2

	7
	What is biodiversity?

13 Explain the terms biodiversity and endemism and describe how biodiversity can be measured, within a habitat using species richness, and within a species using genetic diversity, eg variety of alleles in a gene pool.


	Activity 4.7 What is biodiversity? (A4.07L)

	
	
	Activity 4.8 The next bug thing (A4.08L) 

	8
	Classification 

16 Discuss the process and importance of critical evaluation of new data by the scientific community, which leads to new taxonomic groupings (ie three domains based on molecular phylogeny).
	Activity 4.9 Being Darwin (A4.09L)



	9
	Classification 

16 Discuss the process and importance of critical evaluation of new data by the scientific community, which leads to new taxonomic groupings (ie three domains based on molecular phylogeny).
	Activity 4.10 New ideas in biology (A4.10L)

	
	
	Checkpoint question 4.3

	10
	Measuring biodiversity 

13 Explain the terms biodiversity and endemism and describe how biodiversity can be measured, within a habitat using species richness, and within a species using genetic diversity, eg variety of alleles in a gene pool.


	Activity 4.11 Exploring biodiversity (A4.11L) 

	11
	Measuring genetic diversity 

13 Explain the terms biodiversity and endemism and describe how biodiversity can be measured, within a habitat using species richness, and within a species using genetic diversity, eg variety of alleles in a gene pool.


	Activity 4.12 Natterjack toads and genetic diversity (A4.12L)

	12
	Structure of plant cells

2 Compare the ultrastructure of plant cells (cell wall, chloroplasts, amyloplasts, vacuole, tonoplast, plasmodesmata, pits and middle lamella) with that of animal cells.
	Activity 4.13 Plant and animal cells (A4.13L) (Interactive)

	13
	Structure and function of starch and cellulose

3 Compare the structure and function of the polysaccharides starch and cellulose including the role of hydrogen bonds between â-glucose molecules in the formation of cellulose microfibrils.


	Activity 4.14 Cellulose structure (A4.14L) (Interactive)

	
	
	Checkpoint question 4.5

	14
	Structure and location of specialised cells within the plant stem

5 Compare the structures, position in the stem and function of sclerenchyma fibres (support) and xylem vessels (support and transport of water and mineral ions).

7 Identify sclerenchyma fibres and xylem vessels as seen through a light microscope.


	Activity 4.15 Looking at plant stems (A4.15L) (Practical)

	15
	Movement of water and minerals through the xylem

4 Explain how the arrangement of cellulose microfibrils in plant cell walls and secondary thickening contribute to the physical properties of plant fibres, which can be exploited by humans.

9 Explain the importance of water and inorganic ions (nitrate, calcium ions and magnesium ions) to plants.
	Activity 4.16 Water transport in plants (A4.16L) (Interactive)


	16
	Mineral deficiency 

10 Describe how to investigate plant mineral deficiencies practically.


	Activity 4.17 Sick plants (Core) (A4.17L) (Practical)

Note that this will need to be set up earlier in the lesson sequence if plants are going to have time to grow. 

	17
	Strength testing of plant fibres

8 Describe how to determine the tensile strength of plant fibres practically.

4 Explain how the arrangement of cellulose microfibrils in plant cell walls and secondary thickening contribute to the physical properties of plant fibres, which can be exploited by humans.


	Activity 4.18 Extraction of ‘fibres’ from plants (Core) (A4.18L) (Practical)

	18
	Antibacterial properties of plants

11 Describe how to investigate the antimicrobial properties of plants.


	Activity 4.19 Why do they put mint in toothpaste? Would garlic be better? (Core) (A4.19L) (Practical)

	19/20
	Drug testing

12 Compare historic drug testing with contemporary drug testing protocols, eg William Withering’s digitalis soup; double blind trials; placebo; three-phased testing.


	

	
	
	Activity 4.20 Testing a new drug (A4.20L)

	21
	Uses of seed-stored starch 

6 Describe how the uses of plant fibres and starch may contribute to sustainability, eg plant-based products to replace oil-based plastics.
	Activity 4.21 Superheating starch (A4.21L) (Practical)

	
	
	Activity 4.22 Is your lifestyle sustainable? (A4.22L) 

	22
	The role of zoos

17 Discuss and evaluate the methods used by zoos and seedbanks in the conservation of endangered species and their genetic diversity (eg scientific research, captive breeding programmes, reintroduction programmes and education).


	

	
	
	Activity 4.23 Animal dating agency (A4.23L)

	23
	The role of zoos

17 Discuss and evaluate the methods used by zoos and seedbanks in the conservation of endangered species and their genetic diversity (eg scientific research, captive breeding programmes, reintroduction programmes and education).


	Activity 4.24 Putting them back (A4.24L)


	
	
	Checkpoint question 4.7

	24
	Seedbanks 

17 Discuss and evaluate the methods used by zoos and seedbanks in the conservation of endangered species and their genetic diversity (eg scientific research, captive breeding programmes, reintroduction programmes and education).


	Activity 4.25 Seedbanks (A4.25L)



Guidance notes for teachers and lecturers 

Introduction and GCSE review

The story of the brazil nut tree and the interdependence of highly adapted species for survival introduces this topic. This story introduces biodiversity, adaptation, and evolution by natural selection. The topic is divided into three parts. The first part considers biodiversity, adaptation and natural selection. The second part continues with a thread linked to adaptation of plants to overcome the problems associated with being mostly stuck in one place. They have strategies to overcome the problems they face and produce an array of structural and chemical products to help, which we humans then make use of.  The final part looks at the role of zoos and seedbanks in conservation of biodiversity.

Many students view plants as less interesting than animals, and not very relevant to their lives. The middle section of the topic aims to dispel this notion. 

The  student book refers to the initial GCSE review and GCSE review test. These cover a wide range of basic biology related to the topic.

Centres must select which activities students undertake. The suggested route through the topic gives one selection of activities; additional activities can be used. All the activities available within the SNAB resources are described in the following notes. Any suitable alternative can be substituted for an activity provided, or used in addition to support learning.  

The interactive introduction could provides an overview of the topic and includes the Brazil nut story . Either Activity 4.1 or 4.2 could be could also introduce the topic. Alternatively, after introducing the Brazil nut story, you could move directly on to the start of section 4.1 and the concept of species. Activities 4.1 and 4.2 could be used later in the topic or at the end for revision. 

Activity 4.1 The Galapagos Islands (A4.01L)

This interactive tutorial uses the biodiversity of the Galapagos Islands to get students thinking about factors that affect animal and plant life, their adaptations for survival, evolution, and the conservation of species and habitats. 

Activity 4.2 What is it? (A4.02L)

This activity provides an alternative start to the topic, in this case using a single species as a short introduction to some areas  covered later in the topic, such as adaptation and classification. It can also be used to highlight the need for detailed information about species, their lifestyles and habitats if conservation is to be successful; this links with the role of zoos in research.

4.1 Why are there so many different species?

The section starts by presenting some data on the number of species which have been described and named. Biodiversity is dealt with in more detail later in the topic, when the quantification of biodiversity is considered. If students are going to study biodiversity and answer the question posed in the title of the section, they need to be familiar with the concept of ‘a species’. This idea is covered in a Key biological principle box. Q4.1 can be used to confirm understanding.

Species occupy different niche

The text goes on to introduce the concept of a niche, and the idea that organisms are adapted so as to exploit their own particular niche. The student book and associated activities provide examples of behavioural, physiological and anatomical adaptation of organisms to their environment. 
Activity 4.3 Ecological niche of a leaf-cutter bee (A4.03L)

Students interpret photos of leaves cut by leaf-cutter bees to decide how they may be exploiting their niche. 

Activity 4.4 Well behaved beetles (A4.04L) 

In this activity students can investigate the behavioural adaptation of seed beetles. 

Activity 4.5 Adaptations (A4.05L) 

This paper-based activity presents a range of adaptations and asks questions about their value to the organisms. Allternatively a circus of biological specimens could be provided. 

Q4.7 requires students to link back to the Brazil nut tree organisms and consider their adaptations. There are some answers at the back of the  student book but alternatives are possible. Checkpoint question 4.1 requires students to consider adaptation in plants; a wide range of answers is possible – some examples are given in the checkpoint answers. 

4.2 How did organisms become so well adapted?

The section opens with a link back to the Brazil nut story. It  then 
uses resistance to insecticide shampoo by head lice to illustrate evolution by natural selection. 

Activity 4.06 Natural selection in action (A4.06L)

The student sheet suggests three possible approaches to aid understanding evolution by natural selection. The card sort linked to the head lice example in the student book could be used for revision at the start if students have already met this example at GCSE, or to assess learning after completing one of the other tasks. The other activities on the student sheet have a more practical approach. In the first, the student provides the selection pressure by acting as a predator on a prey population with different phenotypes. In the second, garden birds are presented with pastry maggots with different colour phenotypes. The teacher/lecturer notes also include a supplementary student sheet for use with Newbyte Educational Software’s Natural Selection – Frogs software. 
Students may comment when answering Q4.10 that it is odd that the parts of Figure 4.13 and the statements are in the correct order, giving an answer of A1, B2, C3, etc. It was a deliberate decision to leave the artwork in the correct sequence. Checkpoint question 4.2 requires students to summarise the key ideas about evolution by natural selection.

The student book discusses adaptability and introduces the ideas of genetic diversity. This links to the next section. 

Note that the core Activity 4.17 ‘Sick plants’ needs to be set up early in the topic if the plants are going to have sufficient time to grow. It takes at least two weeks for signs of mineral deficiency to be visible.  

4.3 Quantifying biodiversity

What is biodiversity? 

Before looking in detail at how to measure biodiversity, this section first considers the meaning of the term biodiversity. Students need to be able to explain the term biodiversity and how it is measured.

Activity 4.7 What is biodiversity? (A4.07L) 

Students consider the different meanings of the term biodiversity; the activity links to the Natural History Museum website, which has several different definitions. The number of different species is the most common usage of the term biodiversity. The idea of the existence of large numbers of species is also included in the activity. See the weblinksaccompanying this activity.

Activity 4.8 The next bug thing (A4.08L)

This includes an article for students to read about biodiversity research. Using beetles and taxonomy research at the Natural History Museum it illustrates the scale of organism diversity. It is a long article, so gives students practice for the A2 assessment activity in which they read an extended piece of scientific writing. IThis activity would probably be a homework assignment.

When studying biodiversity, biologists need to be able to identify, name and classify organisms they observe. There is no specification statement related to naming of organisms, but both are considered in the  student book to support the use of binomial names here and throughout the course. The rules for naming organisms are described in the student book,  there are questions on naming organisms in Activity 4.9. Students could work out the features of the following butterfly fish from their binomial names.

Chaetodon quadrimaculatus – four spot butterfly fish
Chaetodon unimaculatus – one spot butterfly fish

Chaetodon ornatissimus – ornate butterfly fish

Chaetodon lineolatus – lined butterfly fish

Chaetodon tinkeri – Tinker’s butterfly fish 

Chaetodon nippon – Japanese butterfly fish 

There are lots more examples of butterfly fish on the fishbase website with photos of each fish. See the general weblinks for Topic 5.

The use of keys for identification of organisms is not a learning outcome in the specification. There is a dichotomous key in within a ‘Did you know?’ box. The Field Studies Council produces a some excellent laminated paper-based keys which could be useful when completing Topic 5.  

The student book illustrates the hierarchical system of classification, using the butterfly fish as a starting point and working up through the classification system. Students do not have to learn the classification of coral reef fish! The material in the student book is meant to illustrate the principle of taxonomy as the underpinning of learning outcome 16 ‘Discuss the process and importance of critical evaluation of new data by the scientific community, which leads to new taxonomic groupings (ie three domains based on molecular phylogeny)’.  

The archer butterfly fish in Figure 4.19 is also called the eclipse butterfly fish due to the spot pattern on its side, or Bennett’s butterfly fish as its binomial name suggests. The limespot butterfly fish is also known as the teardrop butterfly fish.

Activity 4.9 Being Darwin (A4.09L)

This activity introduces the hierarchy of taxonomic groupings, and makes students realise that the system of classification is not static. They use the student book to explore how the three-domain classification came about, and the role of the scientific community in this process. This is also summarised in Checkpoint question 4.3. 

Activity 4.10 New ideas in biology (A4.10L)

This activity uses a range of different examples to consider how new ideas in science are assessed and tested by other scientists. The three domains is one of the ideas considered, but others are included so that students realise that this process can be applied in other situations. 

The student book refers to genetic diversity, before considering how biodiversity within a habitat and genetic diversity within species can be measured. The section on finding the biodiversity hotspots includes the idea of endemism, which is required by the specification . 

Activity 4.11 Exploring biodiversity (A4.11L)

Two case studies are presented for students to calculate species diversity. It would be good if students had the opportunity to collect data in the field to complete a similar exercise. 

Activity 4.12 Natterjack toads and genetic diversity (A4.12L)

This activity examines how genetic diversity can be measured and used in research. As explained in the teacher/lecturer notes, the technique uses DNA fingerprinting. This is not studied until Topic 6 in the A2 course, so some simple explanation to introduce the idea is needed. 

4.4 Making use of biodiversity 

This section considers how plants are adapted to cope with some of the challenges they face through being rooted in one spot, and in each case how we humans have made use of their ingenuity. 

Big and strong 

The section opens by considering why a plant needs to grow tall – to lift leaves, flowers and fruit above the competition. The link back to the Brazil nut tree is made; it grows up to 20 m above the surrounding forest canopy. Of course not all plants grow tall, This section focuses mainly on trees, to illustrate the principles of plant structure and function related to the need for strong stems and transport up the stem.

The first Did you know? box ‘Reach for the sky’ considers tall buildings: how they must be strong enough to hold up the mass of the building, but also be flexible so as to withstand horizontal forces due to winds. These are the same problems that plants have to deal with. Students could be asked to identify the plant components that perform the same functions as the walls and framework of columns and beams in buildings.

Building tall structures 
The three things that plants do to build tall structures are listed in the student book:

1 plants produce strong cell walls 

2 some plant cells are specialised to build columns and tubes 

3 some of the specialised cells are further strengthened by lignin. 

These ideas are introduced at the start and then discussed in more detail. For students to appreciate how cells in wood are specialised for their functions, they first need to consider the general structure of plant cells. This is included in a Key biological principle box. In Activity 4.13 students compare the ultrastructure of plant and animal cells. Checkpoint 4.4 also compares plant and animal cell ultrastructure.

Activity 4.13 Plant and animal cells (A4.13L)

The interactive cell is used to recall the structure of animal cells, and to contrast this with the structure of typical plant cells.

Activity 4.14 Cellulose structure (A4.14L)

This interactive tutorial looks at the chemical structure of cellulose. Some students may interpret the simulation as suggesting that the glucose molecule inverts so that the glycosidic bond can form, with this implying that the molecule chooses to invert. This is not the case! However, a glycosidic bond will only form when glucose molecules come together in this orientation. 

Students need to compare the structures and functions of starch and cellulose; Checkpoint question 4.5 can be used for this, with students revisiting the carbohydrate tutorial from Topic 1 if necessary. The function of starch within seeds is covered later in the topic.

The arrangement of cellulose microfibrils within a matrix of hemicelluloses and pectins to increase the strength of the cell wall is described in the student book, as is the role of plasmodesmata.

Tubes for transport and strength

Although all the cells within a plant have cellulose-reinforced cell walls, some cells are specialised for support and transport thus enabling the plant to grow taller. Activity 4.15 looks in detail at the structure of the plant stem. The specification and the materials focus on the structure of the stem. Students do not have to have detailed knowledge of the structure of the root. 

Activity 4.15 Looking at plant stems (A4.15L)

The activity looks at the structure of individual cell types and their arrangement within the stem. Prepared slides can be used for this activity, and any dicotyledonous plant stem that clearly shows the classical arrangement of the vascular bundles is suitable. The dissection of broad beans is an extension for the enthusiast. The specification only requires the student to describe the structure of sclerenchyma fibres and xylem vessels, to know where these are found in the plant stem, and to be able to identify them as seen through a light microscope. The figure in the student book labels the other tissues to enable the student to locate the xylem and sclerenchyma fibres; the structures of these other tissues are not required.
The student book describes the role of lignification in xylem vessels and goes on to describe their role in transport. There is no separate specification point on transpiration. 

The SAPS website has a good worksheet, ‘What is wood?’, which presents a method for measuring the extent of lignification in different tissues. This worksheet could be used at this point if time permits. See the general weblinks for Topic 4. 

Activity 4.16 Water transport in plants (A4.16L)

This interactive tutorial examines the transport of water up the stem, using a series of animations and associated biochemistry support. The accompanying worksheet could be used after the completion of the tutorial to confirm understanding of the role of xylem in transport through the stem.

A Key biological principle box in the student book at this point summarises the importance of water. Students need to be able to explain the importance of water and inorganic ions to plants. The text following the box is concerned with how xylem also provides a mass flow system for mineral ions. Students must be able to explain the importance to plants of nitrate, calcium and magnesium ions. This is described in the student book. 

Activity 4.17 Sick plants (A4.17L) Core practical

This core practical investigates the effect of plant mineral deficiencies on plants. The first part of the activity sheet uses a case study to introduce plant mineral deficiencies and the role of xylem in mineral transport. A photo showing plant mineral deficiency is included; this will need to be available in colour, either printed or projected. It also reinforces knowledge and understanding of plant anatomy. The second part of the sheet requires students to plan and carry out an experiment to investigate plant mineral deficiency. This activity will need to be set up earlier in the sequence of lessons, if results are to be available for inspection now. 

The role of xylem and sclerenchyma for support, and their use to humans as plant fibres, is described in the student book. There is the potential for confusion in the use of the word ‘fibre’. ‘Fibre’ is often used as a generic term to describe the groups of stiffened cells extracted from plants and used in the manufacture of fabrics, ropes, and so on. In plant biology, the term refers only to lignified sclerenchyma fibres which have a role in stiffening the stem. The impregnation of sclerenchyma fibres is described in the student book before going on to look at the extraction and use of ‘fibres’ – in the wider sense of the word. 

Activity 4.18 Extraction of 'fibres' from plants (A4.18L) Core practical

The strength-testing aspect of this activity is a core practical; students need to be able to describe a method of testing fibre strength. There is no requirement for students to ret their own fibres. There is no ‘correct’ method that students should be aware of; the activity sheet provides guidance for planning an investigation. 
Checkpoint question 4.6 is summarises the physical properties of sclerenchyma fibres and xylem. 

Chemical defences against attack

This section of the topic deals with how plants use chemical defences against their predators (that is herbivores) and bacteria, and considers how we then use the chemicals for our own purposes. This is illustrated using the natural antibacterial properties of plants.

Activity 4.19 Why do they put mint in toothpaste? Would garlic be better? (A4.19L) Core practical
This is a core practical investigating the antibacterial properties of plants.

Many chemicals used by plants for defence are used by humans in the manufacture of medicines, cosmetics, toiletries and pesticides. We continue to use wild plants and animals as a valuable resource of chemicals. This idea is returned to later in the topic when considering the importance of protecting biodiversity.

Activity 4.20 Testing a new drug (A4.20L)

This activity compares how drugs were tested in the 1800s with the methods used today. 

Seeds for survival 

This section introduces the role of seeds in plants dispersal, and the importance of seeds to the survival of plants. There is no specification point requiring students to discuss methods of seed dispersal, but students do need to be able to discuss the uses we humans make of the starch reserves that plants contain. So the description of the structure and role of seeds puts this in context. There is no specific activity looking at seeds, but students could dissect one to see its internal structure. Or they could look at slides revealing the internal structure of one or more species, noting the seed coat, plumule, radicle and food store. The differences between dicotyledonous and monocotyledonous seeds should be noted here. 

Students could germinate some seeds and dissect them. The germinated seed could then be tested for the presence of starch as an introduction to the use of the food reserves within the seed. Although food is the major use of seeds by humans, the student book provides a range of other uses. The  student book considers vegetable oils; although not mentioned in the specification it provides a topical insight into the idea of sustainability. 

Activity 4.21 Superheating starch (A4.21L) 

This activity demonstrates the technique for the production of starch-based foam used in the packing industry.

These uses of starch can be a starting point for a discussion on the sustainable use of resources. The use of starch-based products to replace non-biodegradable products is more sustainable. However, there are still problems with the use of these alternative products; the student’s book discusses this issue. Many factors need to be taken into account when making decisions about resource use; for example, the cost and environmental impact of transporting a biodegradable product may make its use as unsustainable as using a non-biodegradable product. 

Activity 4.22 Is your lifestyle sustainable? (A4.22L) 

This activity encourages students to think about sustainability by focusing on whether their own lifestyle is sustainable. 

4.5 On the brink

This section returns to the idea of loss of biodiversity, and asks whether we should be concerned about the current high extinction rate. The student book includes an example of a conservation project that aims to protect the golden lion tamarin. The aim of both is to reintroduce the biodiversity context and provide an introduction to the rest of the topic. The focus of the remainder of this topic is on the aspects of off-site (ex situ) conservation that the golden lion tamarind project identifies. 

The role of zoos

This section of the topic opens with a short note on the history of zoos, before going on to consider the role of zoos today. In this topic zoos are defined as institutions with a zoo license (excluding unregulated ventures around the world). In the specification there is no learning outcome requiring students to discuss the ethical issues surrounding the role of zoos. But students may have strong feelings, and may wish to have a discussion. There is a Did you know box? ‘Questioning the role of zoos’, and an associated extension.

The main roles of zoos considered in this topic are:

· as centres for scientific research, with research being undertaken both in the zoos themselves and during expeditions to the natural habitats of the animals being studied; the aim includes increasing understanding of the lifestyles and requirements of species to help in their future conservation

· as centres for captive breeding, to maintain numbers and genetic diversity of endangered species

· to allow reintroduction of endangered species back to the wild.

Each of these aspects is dealt with in turn in the student book, using examples of work being undertaken by the Darwin Wildlife Conservation Trust at Jersey Zoo. There are two associated activities. One is on the use of studbooks in captive breeding; the second is on reintroduction programmes.  

Activity 4.23 Animal dating agency (A4.23L)

An extract from the Lemur European Studbook is included in the student sheet, and students use it to identify genetically valuable animals for breeding.

Activity 4.24 Putting them back (A4.24L) 

This activity explores reintroduction programmes for the ruffed lemur and the Mauritius kestrel. The two have had contrasting success: the first has experienced difficulties; the second has been very effective.

The Millenium Seed bank 

The role of seedbanks in ex-situ conservation of plants is considered in the student book and in the accompanying activity. 

Activity 4.25 Saving seeds (A4.24L)

A virtual tour of the Millennium Seed Bank illustrates methods used in the conservation of endangered plants. The questions on the activity sheet can be completed using the tour and the MSB website. 

Activity 4.26 Check your notes

Students can use the checklist of learning outcomes in this activity in their revision. 

End-of-topic tests

There is an online interactive end-of-topic test. This test is not accessible to students unless set by their teacher/lecturer. The teacher has the option to ‘flick a switch’ to make it open access. There is also a paper-based test for Topic 4 with examination-style questions on the teacher’s and technician’s sites. A mark scheme is also available on these sites. The questions are similar in layout and style to those that are found on exam papers. However, the restriction of questions to only one topic in each test means that questions drawing on material from different topics are not included. 

AS Summary chart 

The grid below shows where concepts are introduced and then revisited in later topics.

Note: Some of these concepts will be revisited and built on in A2.
	Concept
	Topic 1
	Topic 2
	Topic 3
	Topic 4

	Biological molecules 

(monomers combine to form polymers)
	· Carbohydrate structures and roles in providing and storing energy (not cellulose) 

· Lipid structures


	· Phospholipids

· Protein structures

· Structures of DNA and RNA 


	 

 

 


	· Starch and cellulose structures and functions

 

 

	Enzymes 
	
	· Enzyme structure and mechanism of action

· Effect of enzyme concentration on rate of reaction 
	· Role of ER and Golgi apparatus in formation of extracellular enzymes
	

	Chemical reactions
	· Condensation and hydrolysis reactions 

· Antioxidants and radicals
	· Condensation reactions

· Hydrophobic and hydrophilic effects 
	
	· Condensation reactions



	Cell structure
	
	· Unit membrane structure
	· Prokaryotic and typical eukaryotic (animal) cell structure and ultrastructure

· Role of ER and Golgi apparatus in protein transport

· Gamete structures and functions

· Stem cells

· Cell specialisation and organisation into tissues, organs and organ systems
	· Recall typical ultrastructure of animal cell and compare with plant cell ultrastructure

· Xylem and sclerenchyma structure and function

	Genes help determine the nature of organisms 
	
	· Roles of DNA and RNA 

· Genetic code 

· Protein synthesis 

· DNA replication and mutations 
	· Cell specialisation through differential gene expression
	· Genetic diversity

	Cell cycle
	
	
	· DNA replication and cell and nuclear division

· Role of mitosis and cell cycle for growth and asexual reproduction 

· Differentiation and the role of stem cells
	

	Energy
	· Energy units, energy balance
	· Role of ATP in active transport
	
	

	Transport in and out of cells
	
	· Passive transport, diffusion, facilitated diffusion, osmosis, active transport, exocytosis and endocytosis
	· Protein transport 
	· Diffusion and osmosis

	Transport in organisms to and from exchange surfaces 
	· Mass transport 

· Structure and function of the circulatory system

· Solvent properties of water 
	
	
	· Mass transport of waters and minerals through plant stems

	Organisms exchange materials with the environment
	
	· Surface area to volume ratio

· Properties of gas exchange surfaces 
	
	

	Inheritance
	· Genetic risk factors for CVD

· Interaction of genotype and the environment on development of CVD
	· Monohybrid inheritance
	· Importance of meiosis and fertilisation in sexual reproduction

· Role of meiosis in production of genetic variation, including independent assortment and crossing over

· Some characteristics are affected by genotype and the environment 

· Polygenic inheritance

· Discontinuous and continuous variation 
	· Genetic variation (loss and conservation) 

	Gene technology
	· Gene therapy
	· Gene therapy

· Genetic screening and embryo testing 
	
	

	Evolution and natural selection
	
	
	· Importance of meiosis and fertilisation in sexual reproduction

· Introduction of genetic variation through random assortment (stages of meiosis and chiasmata formation are not required)

· Some characteristics affected by genotype and the environment
	· Adaptation

· Evolution by natural selection 

	Classification
	
	
	· Prokaryotes and eukaryotes
	· The concept of species

· Taxonomic groupings

	Interactions with the environment
	· Effect of environment on CVD risk
	
	· Some characteristics are affected by genotype and the environment
	· Biodiversity 

· Endemism 

· Concept of Niche 

· Adaptations of organisms

· Sustainable resource utilisation

· Microbial properties of plants importance of water and mineral ions to plants 

	Energy flow and recycling of materials in ecosystems 
	
	
	
	· Sustainable resource utilisation 



	Coordination
	· Diabetes
	· Endocrine and exocrine hormones introduced
	· Melanocyte stimulating hormone (MSH)
	

	Risk and perception
	· Concept of risk, risk perception, risk factors for CVD, reducing risk of CVD
	· Genetic risk factors
	· Risk factors for cancer
	

	Maths/science skills
	· Calculating probabilities, correlation and causation, calculating obesity indicators, analysis of quantitative health data 
	· Calculating surface area to volume ratios
	· Continuous/discontinuous variation
	· The nature of theories, scientific consensus and evidence

· Critical evaluation of new data 

· Ecological sampling 

· Measurement of biodiversity and genetic diversity

	Health and Disease
	· CVD (CHD and stroke)

· Cancer

· Atherosclerosis

· Blood clotting

· Evaluate design of health studies 
	· Cystic fibrosis, (briefly) sickle cell and thalassaemia, PKU, achondroplasia, Huntington’s disease) 
	· Cancer
	· Drug development 

	Ethics
	· Experimental use of invertebrates 
	· Ethical frameworks

· Genetic screening
	· Stem cells


	 

	Applications of biology
	· Sphygmomanometers / blood pressure monitors

· Use of scientific knowledge to reduce health risk
	· Genetic testing / screening

· Gene therapy


	· Use of stem cells for research


	· Use of plant fibres

· Use of plant starch and oils

· Drug development 

· Role of zoos and seedbanks
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