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FOREWORD 
 
CCEA�s Advanced Subsidiary (AS) and Advanced GCE Biology specification for teaching from 
September 2000 was developed to take account of the recommendations of Sir Ron Dearing�s 
report on his Review of 16-19 Qualifications and the outcomes of the Government�s Qualifying 
for Success consultation. 
 
The AS is the first part of the full Advanced GCE course and will be assessed at a standard 
appropriate for candidates who have completed half of the full Advanced GCE course. The full 
Advanced GCE comprises the AS and the second half of the Advanced GCE course referred to 
as A2.  However, the AS can be taken as a 'stand-alone� qualification without progression to A2. 
The A2 will be assessed at a standard appropriate for candidates who have completed a full 
Advanced GCE course and will include an element of synoptic assessment.  The Advanced GCE 
award will be based on the aggregation of the marks from the AS (50%) and the A2 (50%). 
 
These Notes for Guidance are intended to assist teachers in judging the depth of treatment 
required in sections of the specification with which they may be unfamiliar. 
 
The notes should be read in conjunction with the relevant specification section and taken with 
the specimen examination papers to give guidance to teachers on what will be expected of 
candidates by the Examiner.  They are not intended to indicate a particular teaching approach.  It 
is emphasised that the specification and Notes delimit the depth of treatment required.  The 
Resource List refers to texts which have been found useful by the authors of the Notes for 
Guidance.  It does not constitute a list of recommended reading. 
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MODULE 1 : CELL BIOLOGY 
 
1.1 Molecules 
 
The student should be able to: 
 
Understand the importance of water 

 
 
• As a solvent 

 
Outline the role of inorganic ions � 
potassium, calcium, magnesium, iron, 
hydrogen carbonate, nitrate, phosphate 

 
• As components of biologically important 

compounds (calcium pectate, chlorophyll, 
haemoglobin, ATP, nucleic acids, 
phospholipids) 

• In osmotic and buffering systems (details of 
the physical chemistry of buffering systems 
NOT required) 

 
Recognise the occurrence, structure and 
function of carbohydrates 

• Monosaccharides (α- and β- glucose, fructose, 
C6H12O6) 

• Condensation reactions in the synthesis of and 
hydrolysis reactions in the breakdown of 
disaccharides and polysaccharides; the 
glycosidic bond 

• Maltose and sucrose as disaccharides 
• Cellulose � a structural polymer of  β- glucose 
• Starch and glycogen as storage polymers of α- 

glucose 
• Pentoses as components of nucleic acids 

(ribose and deoxyribose) and ATP (ribose) 
 

Recognise the occurrence, structure and 
function of lipids 

• Lipids as fats and oils 
• Triglycerides as condensation products of 

glycerol and fatty acids and the release of these 
on hydrolysis 

• Saturated and unsaturated fatty acids 
• The structure and properties of phospholipids 

as components of membranes 
 

Recognise the occurrence, structure and 
function of proteins 

• The general structure of an amino acid 
molecule as  
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• Proteins as condensation products of amino 
acids and the release of these on hydrolysis 

• Primary structure � the amino acid sequence of 
a polypeptide involving peptide bonds 

• Secondary structure: α- helix and β- pleated 
sheet involving H-bonds 

• Tertiary structure � the folding of polypeptides 
involving H-, ionic and disulphide bonds, 
hydrophobic interactions 

• Quaternary structure � more than one 
polypeptide making up a protein 

• Overall shape in relation to function in fibrous 
(collagen) and globular (enzyme) proteins 

• Conjugated proteins (glycoprotein and 
haemoglobin) containing prosthetic groups 

 
Recognise the occurrence, structure and 
function of nucleic acids 

• Nucleic acids as condensation products of 
nucleotides and the release of these on 
hydrolysis 

• Nucleotides as condensation products of a 
pentose sugar, a nitrogenous base and 
inorganic phosphate 

• Helical structure of DNA in terms of two 
antiparallel chains with specific base pairings 

• Comparison of DNA and RNA 
• The organic base sequence as the genetic code 
 

Practical Work: 
 
Use biochemical tests to detect the 
presence of carbohydrates, proteins and 
lipids 

 
 
• Iodine test 
• Benedict�s test 
• Clinistix 
• Biuret test 
 

Carry out paper chromatography of amino 
acids 

• Preparation, running and development of the 
chromatogram 

• Calculation of Rf values 
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1.2 Enzymes 
 
The student should be able to: 
 
Understand the structure of enzymes 

 
 
• Enzymes as globular proteins and the concept 

of the active site and specificity 
• The role of cofactors and coenzymes 
 

Understand the relationship between 
enzyme structure and function 

• Catalysts which lower the activation energy 
through the formation of enzyme � substrate 
complexes 

• The Lock and Key hypothesis and Induced fit 
hypothesis 

• Effect of temperature, pH, substrate and 
enzyme concentrations on activity 

 
Understand the application of immobilised 
enzymes in biotechnology  

• Methods of immobilisation (physically or 
chemically securing enzymes on or inside an 
insoluble support material such as fibres, gels 
or plastic beads) 

• Immobilisation as a technique enabling cost-
effective enzyme applications (increased 
enzyme stability, facilitation of continuous 
flow processes, enzyme-free product though 
with reduced activity due to inaccessibility of 
some active sites) 

• Diagnostic reagent strips as biosensors 
(albustix, clinistix) 

 
Practical Work 
 
Carry out experimental investigation of 
factors affecting enzyme activity 

 
 
• Effect of temperature, pH, substrate and 

enzyme concentrations on enzyme activity 
• Illustration of enzyme immobilisation 
• Use of a colorimeter to follow the course of a 

starch � amylase catalysed reaction (or other 
appropriate reaction) 
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1.3 Cells 
 
The student should be able to: 
 
Describe the ultrastructure of eukaryotic 
and prokaryotic cells 

 
 
• Prokaryotic cells (eg bacteria) as those without 

nuclei, mitochondria or endoplasmic reticulum 
and possessing naked, circular DNA 

• Eukaryotic cells as those with a membrane-
bound nucleus, mitochondria, chromosomes 
(helical DNA with a histone protein coat) and 
capable of developing a mitotic spindle 

 
Understand the structure and function of 
membranes 

• Membrane structure (fluid mosaic model): 
phospholipid bilayer, intrinsic and extrinsic 
protein, carbohydrate glycocalyx, 
glycoproteins and glycolipids, cholesterol (in 
animal cells) 

• Functions of membrane components: 
proteins/glycoproteins as carriers, hydrophilic 
channels, enzymes, receptors, antigens, 
recognition features; cholesterol in membrane 
stability 

 
Understand the structure and function of 
eukaryotic cell components 

• Membranes (fluid mosaic model) as structures 
surrounding cells and contributing to their 
internal structures 

• Mitochondria (cristae and matrix) 
• Chloroplasts (thylakoids, grana, stroma, lipid 

droplets and starch grains) 
• Rough endoplasmic reticulum (a membrane 

system with attached ribosomes) 
• Ribosomes as sites of protein synthesis 
• Smooth endoplasmic reticulum 
• Golgi apparatus 
• Lysosomes 
• Microtubules (centrioles and cell spindle) 
• Plasmodesmata as plant cell to cell junctions 
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 • Nuclear components: 

Chromosomes (DNA and histones as 
constituents, but without detail of their 
configuration); euchromatin and 
heterochromatin; nucleolus (the location of the 
DNA which codes for ribosomal RNA); the 
nuclear envelope as a perforated double 
membrane; the outer membrane of the 
envelope is encrusted with ribosomes and is 
the site of origin of RER 
 

Compare plant and animal cell structure • Plant cells as protoplasts bordered by an 
extracellular cellulose cell wall and possessing 
chloroplasts and vacuole(s) 

• Animal cells as lacking chloroplasts and 
possessing centrioles 

Recognise cell structures from 
photomicrographs 

• Light microscope 
• Electron microscope (TEM/SEM as 

appropriate) 

Appreciate the specialisation of cells • Cell aggregation in tissues 
• Amalgamation of tissues in organs 

Practical Work: 
 
Use a compound microscope 

 
 
• Prepared slides of suitable tissues and cells 
• Eyepiece graticule and stage micrometer to 

measure actual size of structures 
 

Make accurate drawings of cellular 
structures 

• Cells 
• Block diagrams of tissues 
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1.3.1 Cell Physiology 
 
The student should be able to: 
 
Understand the mechanisms by which 
substances move across membranes 
 

 
 
• Diffusion 
• Osmosis 
• Facilitated diffusion involving membrane 

carriers 
• Active transport involving membrane carriers 

and energy expenditure 
• Endocytosis (phagocytosis, pinocytosis) 
• Exocytosis 
 

Account for membrane permeability 
 

• Movement of fat-soluble substances (and 
water since it is sufficiently small) through the 
phospholipid bilayer 

• Movement of water-soluble substances 
through hydrophilic protein channels 

• The role of membrane carriers 
 

Calculate the water potential of a cell 
 

• As the algebraic sum of the solute and pressure 
potentials of a cell 

 
Practical Work: 
 
Measure the average water potential of 
cells in a plant tissue 
 

 
 
• Using a weighing method for a potato or other 

suitable tissue 
• Calculation of the percentage change in mass 
• Determination of the average water potential 

from a graph of percentage change in mass 
against solute potential of immersing solution 

 
Measure the average solute potential of 
cells at incipient plasmolysis 

• Use of onion epidermis or other appropriate 
tissue 

• Calculation of percentage plasmolysis 
• Determination of the average solute potential 

from a graph of percentage plasmolysis 
against solute potential of the immersing 
solution; at 50% plasmolysis the average 
pressure potential is zero 

 
 



CCEA GCE Biology A/AS Notes for Guidance 

 7

1.4 DNA as the fundamental unit of continuity 
 
The student should be able to: 
 
Understand the replication of DNA 
 

 

• Replication as a semi-conservative process 
involving the opening of the helix (by DNA 
polymerase) followed by the synthesis of 
complementary nucleic acid chains alongside 
each of the existing chains to form two 
identical helices 

• The Meselsöhn � Stahl experiment 

Describe transcription 
 

• Transcription as a process involving the 
unpairing of the bases in one region of the 
DNA helix followed by the synthesis of a 
strand of mRNA carrying a triplet code 
sequence complementary to the sense strand of 
DNA (which acts as the template) 

Describe translation 
 

• Translation as the �reading� of a triplet mRNA 
code at a ribosome during which tRNA 
molecules, carrying complementary 
anticodons, pair with mRNA codons bringing 
specific amino acids into position on ribosomal 
sites (peptidyl and aminoacyl) for 
condensation to form a polypeptide or protein 

 
Explain the one gene/one polypeptide 
theory 
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1.5 Continuity of Cells 
 
The student should be able to: 
 
Describe the cell cycle 
 
 
 
 
 
Understand chromosome structure 
 
 
Describe the process of mitosis 
 

 
 
• The main events during G1, S and G2 of 

interphase 
• Nuclear division (mitosis) following the 

replication of DNA during the S phase 
• Cytokinesis in animal and plant cells 
 
• Consists of DNA and histones in the nucleus 

of eukaryotic cells 
 
• Its significance in maintaining genetic 

constancy 
• The events of prophase, metaphase, anaphase 

and telophase including the appearance and 
behaviour of chromosomes 

 
Practical Work: 
 
Prepare and stain root tip squashes 

 
 
• Recognise chromosomes at different stages of 

cell division 
• Identify the stages of mitosis 
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1.6 Recombinant DNA Technology (genetic engineering) 
 
The student should be able to: 
 
Explain the stages involved in gene transfer 
 
 

 
 
• Methods used to obtain donor DNA, eg use of 

restriction endonucleases and reverse 
transcriptase 

• Appreciation of the use of gene probes to 
check that the donor DNA contains the desired 
gene 

• Incorporation of donor genes into a �vector�, 
eg bacteriophages, and bacterial plasmids 

• Transformation of recipient cells, eg 
Escherichia coli, Saccharomyces cerevisiae 

• Method used to check that the recipient cell 
contains the recombinant DNA eg use of 
marker (antibiotic resistant) genes 

• Selection and cloning of transformed cells 
 

Appreciate the range of substances 
produced by engineered micro-organisms 

• Insulin, human growth hormone (HGH), 
enzymes, adhesives, lung surfactant protein, 
interferon (Details of production NOT 
required) 

 
Appreciate the role of transgenic animals 
and plants 

• Organisms into which one or more genes from 
another individual have been artificially 
inserted 

• The potential for transgenics in cost-effective 
production of useful substances and desirable 
traits (Details of transgenic procedures NOT 
required) 

• Genes introduced in animals to improve 
growth rate, milk yield/quality, meat 
production/quality 

• Production of substances of medical value, eg 
interferon, blood-clotting factors, alpha-1-
antitrypsin, human serum albumin, 
haemoglobin, vaccines 

• Genes introduced in plants to improve crop 
yields, increase variety, prolong �shelf-life� by 
controlled ripening, increase protein content, 
improve texture, improve flavour and give 
cultivated plants increased resistance to pests, 
diseases, and unfavourable environmental 
conditions 
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Explain gene therapy, showing an 
appreciation of advantages and problems 

• An appreciation that genetic disease may be 
caused by an absent or faulty gene 

• The introduction of a functional gene to restore 
normal metabolism and eliminating a disease 

• The advantages and problems of somatic cell 
gene replacement therapy 

• Gene therapy as a possible cure for single gene 
disorders, eg sickle-cell anaemia, cystic 
fibrosis, muscular dystrophy 

Explain genetic finger printing and show 
an appreciation of its potential uses 

• Use of restriction endonucleases to cut 
chromosomal DNA and the subsequent 
separation of the fragments (using gel 
electrophoresis) to produce unique profiles 
(Details of gel electrophoresis procedure NOT 
required) 

Appreciate safety precautions associated 
with genetically modified organisms 

• An appreciation of why such precautions are 
necessary 

• Precautions currently employed, eg use of 
bacterial strains ill-adapted to the human 
physiology, �suicide genes�, containment 
mechanisms 

• The need for legislation 
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MODULE 2: PHYSIOLOGY AND ECOLOGY 
 
2.1 Transport and exchange mechanisms. 
 
(a) The principles of exchange and transport. 
 
The student should be able to: 
 
Understand the relationship between size 
and surface area to volume ratio 

 

• Small animals have a large surface area to 
volume ratio 

Understand the features of exchange 
surfaces which aid passive and active 
transport 
 

• Methods of increasing surface area 
• Thin separating surface 
• Concentration gradients 
• Examples to include root hairs, leaves, 

capillaries, erythrocytes, alveoli and villi 

Understand the principle of mass transport • The need for mass transport systems in 
flowering plants and mammals 

• Examples to include movement in xylem, 
translocation in phloem, circulation and 
ventilation in a mammal 
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(b) Plants 
 
(i) Plant structure 
 
The student should be able to: 
 
Understand the structure of the stem and 
root of a dicotyledonous plant 
 

 
 
• The regions in a stem to include epidermis, 

cortex, vascular bundles and pith 
• The regions in a root to include piliferous layer 

(containing root hairs), cortex, endodermis and 
stele 

• The component tissues in the stem and root of 
an herbaceous dicot.  (Secondary thickening 
NOT required) 

 
Recognise plant tissues and understand 
their respective structure and function 

• Epidermis 
• Parenchyma 
• Collenchyma 
• Sclerenchyma (fibres) 
• Xylem tissue containing vessels and tracheids 
• Protoxylem and metaxylem vessels and their 

distinctive lignification patterns 
• Phloem tissue containing sieve tube elements 

and companion cells 
 

Understand the structure of a mesophytic 
leaf 

• Epidermis (including waxy cuticle) 
• Palisade mesophyll 
• Spongy mesophyll 
• Vascular bundles (veins) 
• Stomata and guard cells (the mechanism of 

stomatal opening and closing NOT required) 

Practical Work: 
 
Prepare and stain appropriate sections of 
stems 
 
Make accurate drawings of cells and block 
diagrams of tissues in a dicotyledonous 
stem, root and mesophytic leaf 
 

 
• Use of a simple staining technique 
• Use an appropriate stem, eg Impatiens 
 
• Drawings made from photographs or prepared 

slides 
• Drawings of cells to show only details visible 

using a light microscope 
• Block diagrams to show tissue regions only 
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(ii) Plant transport and transpiration 
 
The student should be able to: 
 
Understand the uptake of water and mineral 
ions 

 
 
• Water uptake involving osmosis 
• Ion uptake involving active transport 
 

Understand the apoplast and symplast 
pathways through plant tissues 

• The apoplast pathway along cellulose cell 
walls 

• The symplast pathway through protoplasts 
connected by plasmodesmata 

• The apoplast and symplast pathways in the 
root and leaf 

• The role of the endodermis in ensuring the 
symplast pathway into the stele 

 
Understand transpiration and the factors 
influencing its rate 

• Stomata as the main route of transpiration 
• The cuticle as a minor alternative route of 

transpiration 
• Internal factors to include leaf surface area, 

stomatal density, cuticle thickness 
• External factors to include light intensity 

(influencing stomatal aperture), air currents, 
temperature, humidity and soil water 
availability 

 
Understand the movement of water (and 
dissolved ions) through xylem 

• Cohesion � tension theory 
• Transpiration creating a negative pressure 

within leaf xylem vessels resulting in the 
transpiration stream 

• The cohesive and adhesive forces of water 
• The root pressure hypothesis 
 

Understand the translocation of organic 
solutes through phloem 

• Involving energy expenditure and two-way 
flow 

• Evidence for the above properties (Theories of 
translocation NOT required) 
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Understand the structural adaptations of 
xerophytes and hydrophytes 

• Xerophytic adaptations to include leaf 
curvature, reduced surface area, cuticular 
thickening, hairs, sunken stomata, succulent 
tissue, deep roots, spines 

• Hydrophytic adaptations to include stomata 
mainly on the upper surface of leaves and a 
prominent air space system (aerenchyma) 

 
Practical Work: 
 
Prepare stomatal prints and estimate 
stomatal density 
 
 
Demonstration of a �bubble� potometer and 
its use in measurement of the rate of water 
uptake 

 
 
• Use of nail varnish replicas and counts of 

stomatal numbers within low power fields of 
view to determine relative density 

 
• Use to measure rate of water uptake 
• Use to investigate external factors influencing 

the rate of transpiration 
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(iii) The leaf as a photosynthetic organ 
 
The student should be able to: 
 
Understand the structural adaptations of a 
leaf for photosynthesis 

 
 
• Surface area 
• Arrangement of palisade mesophyll cells and 

distribution of chloroplasts for maximum light 
absorption 

• Stomata for gas exchange 
• Loose arrangement of spongy mesophyll cells 

creating air spaces which facilitate diffusion of 
gases 

• Xylem vessels in leaf veins supply water for 
photosynthesis 

• Phloem translocates sugars produced in 
photosynthesis 

 
Appreciate that light is absorbed by 
chlorophyll and its associated pigments 

• Absorption spectra to show peak absorption by 
different pigments 

• Action spectrum showing which wavelengths 
of light promote the optimum rate of 
photosynthesis 

 
Understand external factors limiting the 
rate of photosynthesis 

• Photosynthesis measured as CO2 � uptake or 
O2 � production 

• Gross photosynthesis, net photosynthesis and 
the compensation point 

• Light availability, CO2 availability and 
temperature limiting the rate of photosynthesis 

 
Practical Work: 
 
Investigate factors influencing the rate of 
photosynthesis 
 
 
Demonstrate a compensation point 
 
Carry out paper chromatography of plant 
pigments 

 
 
• Use of the Audus apparatus 
• The effect of light intensity and CO2 

concentration 

• Use of bicarbonate indicator 

• Preparation and running of the chromatogram 
• Calculation of Rf values 
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(c) Animals 
 
(i) Circulatory systems 
 
The student should be able to: 
 
Know the layout of the mammalian 
circulatory system 
 
 
Understand the histological structure and 
function of arteries, veins and capillaries 

 
 
• The double circulation 
• The major blood vessels of the thorax and 

abdomen 
 
• Arteries and veins composed of an outer 

(tunica externa), middle (tunica media) and 
inner layer (tunica intima) 

• Squamous endothelium, smooth muscle, 
elastic and fibrous tissue 

• Capillaries consisting of squamous 
endothelium only 

• Arteries containing numerous elastic fibres 
(allowing distension of the artery and 
development of a pulse wave) and smooth 
muscle (allowing vasoconstriction/ 
vasodilation to control blood supply to organs) 

• Atherosclerosis, atheroma 
• Veins containing abundant fibrous tissue for 

protection, and valves and large lumen to 
facilitate the return of blood to the heart 

 
Understand the structure and functioning of 
the mammalian heart 

• Structure to include the atria, ventricles, septa, 
AV-valves (tricuspid, bicuspid), chordae 
tendinae and papillary muscles 

• The phases of the cardiac cycle as diastole, 
atrial systole and ventricular systole 

• The flow of blood through the heart along 
pressure gradients involving the operation of 
valves 

• Myogenic stimulation and the wave of 
excitation through heart muscle: SA-node, 
AV-node, bundle of His, Pürkinje fibres 

• Appreciation of the heart sounds and the 
representation of the excitation wave in an 
ECG 
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Practical Work: 
 
Dissect the thoracic cavity of a small 
mammal or study prepared specimens and 
/or photographs 
 
Examine prepared slides of arteries, veins 
and capillaries 

 
 
• Observation and identification of the heart and 

major blood vessels 
 
 
• Identification of the major tissue layers 
• Distinguish between arteries, veins and 

capillaries 
 

Describe the composition and functions of 
mammalian body fluids 

• Adaptations of erythrocytes for O2 � transport 
• Polymorphs as microphages 
• Monocytes as macrophages 
• Lymphocytes (B-cells involved in antibody 

production, T-cells involved in cell-mediated 
immunity) (Details of the process of immunity 
NOT required) 

• Plasma as the liquid component of blood 
involved in transport of products of digestion, 
ions, carbon dioxide, urea, heat, prothrombin, 
fibrinogen and clotting factors 

• Tissue fluid as the liquid medium bathing all 
cells within tissues and involved in exchange 
of metabolites with tissues 

 
Practical Work: 
 
Examine stained blood films using the light 
microscope and/or photographs 

 
 
• Identification of erythrocytes, polymorphs, 

monocytes, lymphocytes and platelets 
 

Describe the mechanism of tissue fluid 
formation and reabsorption 

• Hydrostatic pressure of blood at the arterial 
end of capillary systems exceeding the osmotic 
gradient from tissue fluid into the blood 
capillaries resulting in tissue fluid formation 

• Osmotic gradient from tissue fluid into the 
blood at the venous end of capillary systems 
exceeding the hydrostatic pressure of blood in 
capillaries resulting in the reabsorption of 
some tissue fluid.  (Details of water potential 
NOT required) 
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Describe the mechanism of blood clotting • Role of platelets (thrombocytes), 

thromboplastins (thrombokinase), 
prothrombin, clotting factors (eg Factor VIII), 
calcium ions, vitamin K, fibrinogen and fibrin 

 
Understand the chemical composition of 
haemoglobin in relation to its role in O2-
transport 

• Conjugated protein, the prosthetic groups 
(haem) of which contain Fe2+ 

• Each haemoglobin molecule contains four 
haem groups, each of which can transport one 
molecule of oxygen 

 
Understand the concept of partial pressure 
of oxygen and its effect on O2-transport by 
haemoglobin 
 
 
 
 
 
 
Understand the Bohr Effect on O2-transport 
by haemoglobin and the physiological 
advantage of this for a tissue 

• Loading of haemoglobin with oxygen at higher 
p.O2 

• Unloading of oxygen from haemoglobin at 
lower p.O2 

• The effect of initial binding of oxygen with 
haemoglobin on subsequent oxygen loading by 
haemoglobin 

• The haemoglobin oxygen dissociation curve 
 
• Increased p.CO2/temperature shifts the oxygen 

dissociation curve to the right 
• Increased p.CO2/temperature increases the 

dissociation of oxygen from haemoglobin 
• Increased oxygen supply to tissues where the 

CO2 and temperature have increased due to 
increased rate of respiration and meeting the 
increased demand for oxygen 

 
Understand that myoglobin has a higher 
affinity for oxygen than does haemoglobin 

• Myoglobin as a pigment present in red muscle 
• Oxygen dissociation curve for myoglobin is 

displaced to the left of that for haemoglobin 
• Oxygen only dissociates from myoglobin when 

the p.O2 in muscle tissue is low 
• Enabling aerobic respiration to continue for 

longer and delaying the onset of anaerobic 
respiration 

 
Understand the effect of altitude on O2-
transport by haemoglobin 

• Lower p.O2 in air at higher altitude 
• Haemoglobin of high altitude dwellers 

saturates with oxygen at a lower p.O2 than does 
the haemoglobin of lower altitude dwellers 

• Increased erythrocyte production by athletes 
during high altitude training 
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(ii) Respiratory systems 
 
The student should be able to: 
 
Describe the characteristics of the gas 
exchange surface in a mammal 

 
 
• Mass flow of air to respiratory surface 

(maintaining diffusion gradients) 
• Large surface area provided by alveoli 
• Thin respiratory �membrane� (simple 

squamous epithelium of alveoli and simple 
squamous endothelium of a blood capillary 
wall) 

• Moist outer surface of alveoli 
• Surfactant in moisture layer of alveoli to 

reduce surface tension 
• Rich vascular supply (maintaining diffusion 

gradients) 
 

Understand factors affecting the rate of gas 
exchange 

• Surface area of alveoli 
• Diffusion gradients for O2 and CO2 
• Diffusion path 
• Appreciate the relationship between the factors 

shown in Fick�s Law 
 

 
Diffusion rate  ∝ 

surface area        difference in concentration 
of membrane  ×  across the membrane 

 thickness of membrane  
Understand the structure and functioning of 
the respiratory system of a mammal 
 

• Respiratory tree (trachea, bronchi, bronchioles, 
alveolar ducts, alveoli) 

• Intercostal muscles and ribcage, diaphragm 
• Mechanism of inspiration and expiration  

(Nervous regulation NOT required) 
• The effects of smoking to include cilia damage, 

bronchitis, emphysema and lung cancer 
(Further details NOT required) 

 
Understand the relationship between 
energy output and oxygen uptake in man 
 

• Exercise results in an increased oxygen supply 
to allow increased aerobic respiration 

• Energy may be available rapidly (for a burst of 
activity over a short period of time) during 
anaerobic respiration and results in an oxygen 
debt 

• Oxygen debt as the additional oxygen required 
to further metabolise accumulated lactic acid 
and/or resynthesise depleted ATP 
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Understand the respiratory quotient • Measuring the RQ as the ratio of CO2 

produced to oxygen consumed in a respiring 
organism 

• Used to identify respiratory substrates and in 
detecting anaerobic respiration 

 
Practical Work: 
 
Use a J-tube to analyse air samples 
 
 
 
Understand the use of a spirometer to 
determine lung volumes and interpret 
spirometer traces 

 
 
• Determine the % O2-consumption and % CO2-

consumption of samples of inspired and 
expired air at rest and following exercise 

 
• Determination of breathing rate, tidal volume, 

inspiratory and expiratory reserve volumes, 
vital capacity and rate of O2-consumption from 
spirometer traces 

 
Understand the use of a simple 
respirometer 

• Measuring O2-consumption (with KOH 
present) 

• Measuring the net difference between CO2-
production and O2-consumption (with no KOH 
present) 

• Determining CO2-production and the RQ 
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(iii) Digestive system 
 
The student should be able to: 
 
Describe the gross structure of the human 
alimentary canal 

 
 
• The component parts as the oesophagus, 

stomach, duodenum, ileum, caecum, colon, 
rectum, anus 

• The associated organs as the liver, gall bladder 
and pancreas 

• The blood vessels as the mesenteric artery (to 
the ileum) and the hepatic portal vein 

 
Understand the histology of the ileum • The tissue layers as the mucosa, muscularis 

mucosa, submucosa, muscularis externa and 
serosa 

• The role of the mucosa 
� columnar epithelium (with microvilli) for 

absorption, and containing goblet cells for 
secretion of mucus 

� villi increasing surface area for absorption 
� crypts of Lieberkühn with Paneth cells for 

secretion 
� blood capillaries and lacteals for transport 

of products of digestion 
• The role of the muscularis mucosa in 

movement of the villi (improving contact with 
the products of digestion) 

• The role of the submucosa as a layer 
containing blood and lymphatic vessels, and 
containing connective tissue providing support 
(Further details of connective tissue NOT 
required) 

• The role of the muscularis externa in pendular 
movements, and in local constrictions churning 
food, and in peristalsis in movement of food 
along the gut 

• The role of the serosa as a protective and 
supportive layer 
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Understand absorption in the ileum • The role of diffusion, active transport and 

pinocytosis in absorption 
• The adaptations of the epithelium for 

absorption to include a brush border of 
microvilli and numerous mitochondria 

• Absorption of amino acids and 
monosaccharides into blood capillaries and fats 
into lacteals (Details of digestive enzymes 
NOT required) 

 
Practical Work: 
 
Dissect the digestive system of a small 
mammal  
or study the digestive system in prepared 
specimens and photographs 

 
 
• Recognise the stomach, duodenum, ileum, 

caecum, colon, rectum, anus, liver, gall 
bladder and pancreas 

• Recognise the aorta, inferior vena cava, 
mesenteric artery and hepatic portal vein 

 
Examine stained sections of the ileum using 
the light microscope 

• Recognise the villi (and associated blood 
capillaries and lacteals), crypts of Lieberkühn 
(and Paneth cells), mucosa, columnar 
epithelium, goblet cells, muscularis mucosa, 
submucosa, muscularis externa, and serosa 
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2.2 Ecological energetics 
 
The student should be able to: 
 
Understand food chains and food webs 

 
 
• The role of producers and consumers 

(herbivores and carnivores) in grazing food 
chains and, additionally, the role of detritivores 
and decomposers in detritus food chains 

 
Understand trophic levels • Primary producers as the first trophic level 

• Net primary production as the gross primary 
production less respiration 

• Other trophic levels to include primary, 
secondary and tertiary consumers, and 
detritivores and decomposers 

 
Understand the quantitative relationship 
between trophic levels 

• Pyramid relationships and their relative 
usefulness: 
� pyramids of numbers 
� pyramids of biomass 
� pyramids of energy (productivity) 

• Calculation of the efficiency of energy transfer 
through trophic levels 

• Reasons for the reduction in energy at 
progressive trophic levels 

 
Appreciate the implications for agriculture • Extra energy cost of producing animal products

• Aspects of intensive farming methods to 
include: 
� the use of fertilisers to increase primary 

productivity 
� confinement to improve respiration/ 

production ratio 
� the use of high energy foods such as silage 

and high protein foods 
• Appreciate some environmental and health 

aspects of the above, including eutrophication, 
loss of animal and plant diversity, and transfer 
of disease (Details NOT required) 

• Larger human populations supported when 
feeding as primary consumers 
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2.3 Populations 
 
(a) Population growth 
 
The student should be able to: 
 
Understand how populations grow 

 
 
• The phases of population growth to include: 

� lag phase 
� exponential (log) phase 
� stationary phase 
� decline phase 

• Competition for resources and/or accumulation 
of waste in influencing the exponential and 
stationary phases 

• The availability of resources (renewable or 
non-renewable) in influencing the stationary 
and decline phases 

• Ecological terms to include: 
� population 
� resource 
� competition 
� biotic potential 
� carrying capacity 
� environmental resistance 

 
Distinguish between r- and K- selected 
species 

• Features of r-selected species 
• Features of K-selected species 
• Growth curves for r- and K-selected species 
 
(Population growth equations NOT required) 
 

Understand the dynamics of populations • Changes in population size determined by: 
� birth 
� death 
� immigration 
� emigration 

• Factors influencing population size seasonally 
and from year to year 
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Practical Work: 
 
Investigate the growth of a yeast 
population using a haemcytometer 

 
 
• Components of a culture medium for a yeast 

population 
• Use of a haemocytometer to include counting 

cells over a grid of determined volume and the 
calculation of cell density 

 
Estimation of the size of an animal 
population using a simple mark/recapture 
technique 
 

• Marking techniques 
• Assumptions made when using a 

mark/recapture technique 
• Estimation of population size using the Lincoln 

index (Peterson estimate) 
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(b) Interaction between populations 
 
The student should be able to: 
 
Understand the ways in which populations 
may interact 

 
 
• Mutualism as a +/+ interaction 
• Competition as a −/− interaction which 

generally leads to the elimination of one 
species 

• Parasitism, predation and grazing as +/− 
interactions 

• Distinguish between parasitism and predation 
• The effect of inter-specific competition and 

predator-prey interaction on growth curves 
 

Understand the general principles of 
biological control of pest species 

• Definition of a pest species 
• Use of predators or competitors as biological 

control organisms 
• Advantages of biological control over chemical 

control 
• Features of effective biological control 
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(c) The distribution of populations 
 
The student should be able to: 
 
Understand that ecological factors have an 
influence on the distribution of populations 

 
 
• Climatic factors (temperature ranges, 

availability of water, light intensity, light 
quality and day length) 

• Edaphic factors (pH values, availability of 
macro- and micronutrients, aeration of soils) 

• Biotic factors (limits on populations imposed 
by competitors, predators and the accumulation 
of waste) 

• Define the term ecological niche 
 

Practical Work: 
 
Describe and carry out qualitative and 
quantitative techniques used to investigate 
the distribution and relative abundance of 
plants and animals in a habitat 

 
 
• Sampling procedures to include 

� random sampling 
� belt transect 

• Sampling devices to include quadrats, pitfall 
traps and sweep nets 

• Estimation of species abundance, density and 
percentage cover 

• Appreciation and, where possible, 
measurement of the biotic and abiotic factors 
which may be influencing the distribution of 
organisms 
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MODULE 4: CO-ORDINATION, BIOCHEMISTRY AND ENVIRONMENT 
 
4.1 Homeostasis 
 
(a) Homeostasis and temperature regulation 
 
The student should be able to: 
 
Understand the concept of homeostasis and 
the components of homeostatic 
mechanisms 
 

 
 
• Homeostasis as the maintenance of a constant 

state 
• The control system has a sensor (receptor) 

which monitors the factor being controlled 
• A corrective mechanism brings about changes 

resulting in regulation of this factor 
• A negative feedback system stops the 

corrective mechanism and prevents over-
correction 

 
Understand temperature regulation in 
homoiotherms (endotherms) and 
poikilotherms (ectotherms) 

• Homoiotherms as organisms that regulate their 
body temperature within narrow limits (at a 
high temperature) by controlling heat gain and 
loss 

• Core body temperature regulated by the 
hypothalamus 

• Homoiotherms are endotherms, generating heat 
from their metabolism (respiration) 

• Voluntary mechanisms (taking exercise, 
moving into shade) and involuntary 
mechanisms (vasoconstriction/vasodilation of 
peripheral blood vessels in skin, alteration in 
metabolic rate/sweat production/angle between 
hair and skin) used by homoiotherms to 
regulate core body temperature 

• Poikilotherms as animals whose body 
temperature fluctuates with the ambient 
temperature 

• In poikilotherms heat is gained and lost by 
behavioural activities (basking, change in 
orientation relative to the sun, movement into 
shade/water) and physiological mechanisms 
(change in colour, panting) 
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Appreciate the advantages and 
disadvantage of homoiothermy 

• Advantages include the ability to maintain a 
high metabolic rate and remain active even 
when the ambient temperature falls 

• Disadvantage is the requirement for a regular 
and adequate food supply 

 
Appreciate the adaptations of mammals to 
hot and cold climates 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Heat production depends on the volume of 
metabolically active tissue 

• Heat loss depends on surface area 

• Appreciate that surface area ∝ 
volume

1  

• Mammals living in colder regions: 
� may be larger and therefore lose 

proportionally less heat (Bergman�s rule) 
� smaller species may alternatively have a 

larger food intake, enabling maintenance of 
a higher metabolic rate and thereby heat 
production 

� may have smaller extremities to reduce 
heat loss 

� may hibernate in winter 
• Mammals living in hot regions: 

� may have larger extremities with a rich 
blood supply for rapid heat loss 

� may use behavioural mechanisms to 
regulate body temperature (bathing, living 
in burrows) 

� in camels which are deprived of water, heat 
is �stored� in the body during the day and 
heat is lost at night by radiation, 
conduction and convection rather than by 
evaporation 

• Countercurrent heat exchange mechanisms are 
used to regulate temperature in the limbs and 
testes of mammals 

• In related species living in different climates 
(hot/cold) the size of the external organs (eg 
ears) varies 

 
 



CCEA GCE Biology A/AS Notes for Guidance 

 30

(b) The kidney and excretion 
 
The student should be able to: 
 
Understand the role of the mammalian 
kidney in excretion and osmoregulation 

 
 
• Removal of toxic waste products of 

metabolism (eg urea, creatine) 
• Maintenance of optimal water potential of 

body fluids 
 

Understand the gross structure of the 
mammalian kidney/excretory system 

• Recognise the cortex, medulla, pyramids, 
pelvis, ureters, bladder, urethra in 
photographs/diagrams 

 
Describe the structure of the nephron • Bowman�s capsule with podocytes 

• Proximal convoluted tubule consisting of a 
cuboidal epithelium containing numerous 
mitochondria and with surface microvilli and 
basal invaginations 

• Loop of Henlè 
� ascending limb with a cuboidal epithelium 

containing numerous mitochondria and 
which is impermeable to water 

� descending limb permeable to water 
 

• Distal convoluted tubule and collecting duct 
consisting of a cuboidal epithelium 

 
Describe the structure of the filter • Squamous endothelium of the blood capillaries 

in the glomerulus 
• Podocytes in the wall of the Bowman�s capsule 
 

Describe the mechanism of ultrafiltration • Afferent arterioles are wider in diameter than 
efferent arterioles 

• High blood pressure within glomerular 
capillaries as the main driving force for 
filtration 

• Osmotic gradient from the filtrate in the 
nephron into the glomerular capillaries opposes 
the blood pressure 

• Resistance to further filtration due to back 
pressure of the filtrate in the nephron 

• Appreciate which components of blood are 
commonly filtered and which are not and the 
reasons why 
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Describe the mechanism of selective 
reabsorption 
 
 
 
 
 
 
 
 
 
 
 
 
 

• In the proximal convoluted tubule there is 
active transport of salt, glucose and amino 
acids from the filtrate into the cuboidal 
epithelium and then into the capillaries of the 
vasa recta system 

• Lowering of the solute potential in the cuboidal 
epithelium and blood capillaries 

• Resultant osmotic gradient responsible for the 
bulk of water reabsorbed 

• In the distal convoluted tubule/collecting ducts 
there is facultative reabsorption of water 
dependent on the permeability of the epithelial 
lining which, in turn, is dependent on the level 
of ADH in the blood 
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(c) Endocrine control and osmoregulation 
 
The student should be able to: 
 
Appreciate (in outline only) the role of the 
Loop of Henlè 

 
 
• Creates a salt gradient, and thereby 

increasingly negative solute potential, in the 
medulla tissue of the kidney 

• Potential for osmotic extraction from the 
filtrate in the descending limb of the Loop of 
Henlè, distal convoluted tubule and collecting 
duct 

 
Understand the mechanism of 
osmoregulation in a mammal 

• Osmoreceptors in the hypothalamus are 
sensitive to the solute potential of the blood 

• Variation in the synthesis of ADH by the 
hypothalamus in relation to the solute potential 
of the blood 

• ADH stored and released from the pituitary 
gland into the bloodstream 

• ADH increases the permeability of the distal 
convoluted tubule and collecting ducts to water 

 
Understand the principle of negative 
feedback as exemplifed by the role of ADH 
in osmoregulation in mammals 

• The solute potential of the blood is lowered 
during exercise 

• The corrective mechanism involves increased 
ADH synthesis and release from the pituitary 
gland into the bloodstream 

• Consequent increased reabsorption of water 
from the filtrate into the blood 

• Increased solute potential of the blood results 
in decreased ADH secretion, thereby 
inactivating the corrective mechanism 
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4.2 Immunity 
 
The student should be able to: 
 
Appreciate the natural barriers to infection 
in humans 
 

 
 
• Skin, tears, acid, mucus (containing lysozyme) 

Understand the terms antigen and antibody • Antigens as chemicals capable of provoking 
the production of specific and complementary 
antibodies 

• Antibodies as globular proteins which are 
specific and complementary to particular 
antigens and which can react with antigens 
leading to their destruction (Details of antibody 
structure and classification of antibody types 
NOT required) 

 
Distinguish between antibody-mediated 
and cell-mediated immunity 

• Antibody-mediated immunity involving 
division of B-lymphocytes after exposure to 
foreign antigens to form: 
� plasma cells capable of synthesising and 

secreting specific antibodies 
� memory cells providing long-term 

immunity 
• Concept of delay in such antibody-mediated 

reactions and consequences for the infected 
individual 

• Cell-mediated immunity involving the role of 
T-lymphocytes 

• Division of T-lymphocytes sensitised by viral 
antigens, abnormal self antigens (tumours) or 
transplanted foreign tissue antigens to form a 
pool of different types of T-lymphocytes: 
� Killer T-cells capable of direct enzymatic 

destruction of foreign invading antigens 
� Helper T-cells which co-operate with B-

cells in the formation of some types of 
antibody 

� Memory T-cells providing long-term 
immunity to specific antigens 
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Describe an antigen-antibody reaction • Agglutination involving formation of a specific 

antigen/antibody complex 
• Phagocytosis of this complex by polymorphs 
• Destruction of the antigen by intracellular 

digestion involving lysosomal enzymes 
  

Contrast active and passive immunity (in 
outline only) 

• Active immunity involves an individuals own 
immune system producing specific antibodies, 
T-cells and memory cells to particular foreign 
antigens 

• Passive immunity involves donation of 
antibody from another source, including: 
� placental (uterine) transfer 
� colostral transfer 
� transfer from an individual convalescing 

from a clinical infection 
• Active immunity providing long-term 

immunity whereas passive immunity provides 
short-term immunity only 

 
Understand the concept of transplant 
rejection 

• Transplanted/transfused tissue from a donor 
exposes a recipient�s immune system to 
foreign antigens 

• Production of specific T-cells/B-cells which 
attack and destroy the introduced tissue 

 
Understand the principle of 
immunosuppression and its consequences 

• Inactivation of specific B- and T-cell responses 
using irradiation by X-rays, or using drugs 
which inhibit DNA replication 

• Introduced foreign antigens not recognised and 
therefore no immune response 

• Individual with a suppressed immune system is 
more susceptible to infection 

 
Understand human blood antigens and the 
basis of blood group polymorphism 

• Four blood groups recognised in the ABO 
system (A, B, AB and O) 

• Blood group specified by the antigen type 
present on the surface membrane of 
erythrocytes 

• Individuals possessing a particular type of 
antigen cannot possess complementary 
antibody in their plasma 
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 • Rhesus antigen (antigen D) may also occur on 

the surface membrane of erythrocytes 
• Anti-rhesus antibodies do not naturally occur 

in any individual 
• Production of anti-rhesus antibodies: 

� transfusion error where a rhesus negative 
individual is given rhesus positive blood 
and the consequences thereof 

� a rhesus negative mother is exposed to the 
rhesus antigens of her rhesus positive baby, 
and the consequences for that child and 
future children 

 
Appreciate the principles of blood 
transfusion compatibility 

• Comparison of donor antigens and recipient�s 
plasma antibodies to determine compatibility 

• Antibodies in donated blood have a negligible 
effect on the recipient�s erythrocytes 

 
Appreciate the consequences of transfusion 
incompatibility 

• Formation of antigen/antibody complexes 
resulting in agglutination of erythrocytes 

• Potential for blockage of the blood/O2-supply 
to a tissue and the consequence thereof 

 
Understand the structure, composition and 
replication of a virus (bacteriophage) 

• Viral DNA contained within a protein �head� 
• Tail sheath of contractile, helical protein and 

containing a hollow core 
• Baseplate and baseplate pins 
• Tail fibres 
• Role of the tail fibres, baseplate pins and tail 

sheath in the attachment to, penetration and 
infection of the host bacterial cell 

• Production of new viral particles within and 
release from a host bacterial cell 

 
Understand that the Human Immuno-
deficiency Virus (HIV) is the causative 
agent of AIDS 
 
 
 
 
 
 
 

• HIV specifically attacks and destroys helper T-
cells 

• Susceptibility of AIDS patients to secondary 
infections 

• Appreciate that mutation of HIV is a major 
problem for vaccine production 

• Recognition of high, medium, low and no risk 
activities in contraction of HIV 

• Methods of avoiding contact with HIV 
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4.3 Co-ordination and control 
 
(a) Plants 
 
The student should be able to: 
 
Understand the role of phytochromes in the 
control of flowering in long-day and short-
day plants 

 
 
• Phytochromes as pigments found in the leaves 

of flowering plants 
• Phytochromes occur in two interchangeable 

forms 
� P660 which absorbs red light and rapidly 

converts to P730 
� P730 which absorbs far-red light and slowly 

converts to P660 
• Concept of a critical length of night (dark 

period) required to remove P730 
• Appreciate that removal of P730 is required for 

short-day plants to flower 
• Appreciate that non-removal of P730 allows 

long-day plants to flower 
• Appreciate that artificial manipulation of the 

photo-period (and the consequent effect on the 
levels of P660/P730 present in the leaves) allows 
plants to flower out-of-season 

 
Understand the role of plant growth 
substances (hormones) in stem elongation 

• Auxins promote cell elongation 
• Cytokinins promote cell division 
• Gibberellins promote elongation of internodal 

regions 
 

Understand the role of auxins in 
phototropism 

• Directional light stimulus results in the lateral 
displacement of auxin to the non-illuminated 
side of the shoot 

• A differential growth response results in 
positive phototropism 

• Appreciate the significance of positive 
phototropism in the shoots of plants 

• Appreciate (in outline only) the experimental 
evidence for the role of auxins in phototropism 
(Darwin�s experiments, Boysen-Jensen�s 
experiments, Went�s experiments) 
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(b)  Animals 
 
The student should be able to: 
 
Understand the gross structure of the 
mammalian eye and the functioning of its 
component parts in normal vision 

 
 
• Conjunctiva, cornea, iris, pupil, lens, ciliary 

body and suspensory ligaments, aqueous and 
vitreous humour, retina, fovea, choroid, sclera, 
blind spot, optic nerve, rods and cones 

• Role of circular and radial muscles in the iris 
in the control of pupil diameter 

• Role of the ciliary body and suspensory 
ligaments in alteration of the curvature of the 
lens, and thereby achieving the refraction 
required for accommodation when viewing 
near or distant objects 

• Role of the pigment in the choroid layer 
preventing internal reflection 

• Appreciate the relative distribution of rods and 
cones in the retina 

• Convergence of rods allowing summation of 
subthreshold light stimuli and thereby 
increased visual sensitivity 

• Appreciate that convergence of rods results in 
decreased visual acuity 

• Visual acuity provided by cones 
• Dark adaptation in rods involving the 

resynthesis of rhodopsin which had been 
broken down during exposure to light 

• Binocular vision allowing: 
� good distance and depth perception 
� wide visual fields 
� stereoscopic vision 
 

Describe the structure of a neurone 
 

• Recognise the following components in LM 
and TEM photographs and diagrams: 
� dendrons/dendrites 
� cell body 
� axon 
� Schwann cell/myelin sheath 
� node of Ranvier 
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Describe the structure and functioning of a 
synapse 

• Recognise the following components in LM 
and TEM photographs and diagrams: 
� synaptic bulb 
� synaptic vesicles (containing 

neurotransmitter chemical) 
� pre-synaptic membrane 
� synaptic cleft 
� post-synaptic membrane 

• Exocytosis of neurotransmitter (acetylcholine, 
noradrenaline) from the pre-synaptic 
membrane on arrival of an impulse 

• Diffusion of neurotransmitter across the 
synaptic cleft 

• Specific receptors on post-synaptic membrane 
• Development of an excitatory post-synaptic 

potential, depolarisation and an action potential 
in the post-synaptic membrane 

• Role of acetylcholinesterase 
 

Understand the gross structure of peripheral 
nerves, the spinal cord and its role in 
simple spinal reflexes 

• Peripheral nerves may be sensory, motor or 
�mixed� 

• The spinal cord as a bilaterally symmetrical 
structure in transverse section 

• Component parts to include the central canal, 
grey matter, white matter, dorsal root ganglia, 
ventral root 

• The reflex arc consisting of a sensory neurone 
(originating at a sensory receptor) which 
synapses with an association (relay) neurone 
which, in turn, synapses with a motor neurone 
(which innervates a target organ, eg muscle, 
gland) 

 
Understand the generation and transmission 
of nerve impulses 

• Resting potential/polarisation of the axon 
• Concept of a threshold stimulus 
• All-or-nothing law 
• Depolarisation and development of an action 

potential 
• Propagation of action potentials along an axon 

by a flow of current in a series of localised 
circuits 
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 • Concept of a refractory period following the 

development of an action potential when a 
further stimulus will not elicit another action 
potential 

• Requirement of repolarisation before a further 
action potential can develop 

• Appreciation of factors which influence the 
speed of impulse conduction: 
� diameter of the axon 
� myelination of the axon and saltatory 

conduction  
(The ionic bases for neurone resting and action 
potentials NOT required) 

 
Practical Work: 
 
Examine prepared slides/photographs of 
the mammalian eye 
 
 
 
 
Examine prepared slides/photographs of 
the spinal cord and associated spinal 
nerves 
 
 

 
 
• Recognise the following components: 

conjunctiva, cornea, iris, pupil, ciliary body, 
suspensory ligaments, aqueous and vitreous 
humours, retina, choroid, sclera, blind spot, 
optic nerve, rods and cones 

 
• Recognise the following components: grey 

matter, white matter, central canal, dorsal 
root ganglion, spinal nerve, ventral root 
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Understand the structure and function of 
voluntary (skeletal) muscle as an effector 

• Recognise the components of a sarcomere (A-
band, I-band, H-band, Z-lines, M-line) in LM 
and TEM photographs and/or diagrams 

• Appreciate the changes in these components 
which occur within a sarcomere on 
contraction/relaxation 

• The sliding filament theory of contraction 
including: 
� attachment of myosin heads to actin 

filaments in the presence of calcium ions in 
the sarcoplasm 

� change in orientation of myosin heads 
resulting in movement of actin filaments 
over myosin rods 

� process requires ATP expenditure (The role 
of other proteins NOT required) 

 
Practical Work: 
 
Examine prepared slides/photographs of 
skeletal muscle, cardiac muscle and smooth 
muscle 
 
 

 
 
• Recognise the characteristic features of 

skeletal muscle and cardiac muscle using LM 
and TEM photographs and smooth muscle 
using LM photographs 
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4.4 Respiration 
 
The student should be able to: 
 
Recognise the nature and function of ATP 
 

 
 
• Adenine, ribose and phosphate as components 

of ATP 
• The ATP/ADP cycle coupling respiration with 

energy utilisation 
• The use of ATP in synthesis, mechanical work 

and active transport 
 

Understand glycolysis • As a process common to aerobic and anaerobic 
respiration 

• Occurs in the cytoplasm 
• Involves the phosphorylation of glucose, its 

conversion to fructose bisphosphate which 
splits into two triose phosphate molecules for 
oxidation by NAD+ to glycerate bisphosphate 
which provides the energy for the synthesis of 
ATP during its conversion to pyruvate (C3) 

• The relatively small net yield of ATP from 
glycolysis (2 ATP per glucose molecule) 

 
Understand aerobic respiration • In terms of glycolysis followed by further 

oxidation of pyruvate via the Krebs cycle in 
the mitochondrial matrix and by electron 
transport at the mitochondrial cristae 

 
Understand anaerobic respiration • In terms of glycolysis and further reactions 

which produce no more ATP but which 
regenerate the co-enzyme NAD+ 

• Ethanol and carbon dioxide production in 
plants and microorganisms; lactate production 
in animals 

 
Understand Krebs cycle • The oxidative decarboxylation of pyruvate to 

produce NADH (+H+) and an acetyl group 
(C2) combined with co-enzyme A in which 
form it enters the Krebs cycle by reacting with 
a C4 acid to produce a C6 acid which 
undergoes oxidative decarboxylation in a 
series of reactions to produce the original C4 
acid plus NADH (+H+), FADH2 and ATP 
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 • The net yield of NADH (+H+), FADH2 and 

ATP from one molecule of pyruvate 
• The Krebs cycle as a focal point, linking 

carbohydrate, fat and protein metabolism 
 

Understand the electron transport chain • NAD+, flavoprotein, co-enzyme Q and the 
cytochromes as links in the chain at 
progressively lower energy levels 

• Oxygen as the ultimate hydrogen acceptor 
• The points at which ATP is synthesised 
• The net yield of ATP for each pair of 

hydrogen atoms starting at NADH (+H+) or 
reduced flavoprotein 

 
Compare aerobic and anaerobic respiration • The larger yield of ATP from aerobic than 

anaerobic respiration 
• The significance of anaerobic respiration in 

providing ATP without the use of oxygen 
 

Practical Work: 
 
Demonstrate the role of hydrogen 
acceptors using redox indicator (such as 
methylene blue or tetrazolium chloride) 
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4.5 Photosynthesis 
 
The student should be able to: 
 
Describe the sites in the chloroplast where 
the reactions of photosynthesis occur 
 

 
 
• Light-dependent stage on the thylakoids 
• Light-independent stage in the stroma 
 

Understand the light-dependent stage of 
photosynthesis 

• Photoactivation of photosystem I (PSI) and 
photosystem II (PSII) resulting in the passage 
of electrons from PSII to PSI (the Z-scheme) 
coupled with the production of ATP 
(photophosphorylation) (Cyclic 
photophosphorylation NOT required) 

• The final acceptor of PSI electrons as NADP+ 
(with H+ from the dissociation of water) 
producing reduced NADP (NADPH) 

• The replacement of PSII electrons from 
hydroxyl ions (OH-) resulting from the 
dissociation of water with the concomitant 
release of oxygen 

 
Understand the light-independent stage of 
photosynthesis 

• CO2 fixation and reduction in a C3 plant in 
terms of reaction with ribulose bisphosphate 
(C5) producing two molecules of glycerate 
phosphate (C3) which is reduced by NADPH 
to a triose phosphate with the consumption of 
ATP 

• The recycling of 5/6 of the triose phosphate to 
regenerate ribulose bisphosphate 

• The utilisation of the remaining 1/6 in the 
synthesis of C6 sugars and other compounds 
(CAM and C4 metabolism NOT required) 

 
Practical Work: 
 
Demonstrate the role of hydrogen 
acceptors using redox indicator (such as 
DCPIP) 
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4.6 Communities 
 
The students should be able to: 
 
Understand the concept of an ecological 
community 

 
 
• A community as the biotic component of an 

ecosystem and involving interactions between 
autotrophic and heterotrophic populations 

 
Understand the concept of an ecosystem 
 

• A community of different species which are 
interdependent and interact with each other 
and their abiotic environment, involving 
energy flow, nutrient and gas exchanges 

 
Understand the process of community 
development 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Initial colonisation of a habitat by pioneer 
species 

• Succession as a change in the species 
composition in a community with time 
culminating in a climax community 

• Climax community as the stable end stage of a 
succession which is in equilibrium with the 
environment 

• Biotic and climatic climaxes 
• Primary succession as a relatively slow 

process of community development in a 
previously unoccupied area 

• Secondary succession as a predictable, 
repeatable and faster process of community 
development in an area where the climax 
community was destroyed by fire, flooding, 
wind damage or human interference 

• Appreciate that complex communities are 
relatively more stable when compared with 
simple communities 
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4.7 Nutrient cycling 
 
The students should be able to: 
 
Explain the cycling of carbon in the 
ecosystem 

 
 
• Respiration, combustion and decomposition as 

processes which add CO2 to the atmospheric 
pool 

• Photosynthesis removes CO2 from the 
atmospheric pool 

 
Explain the cycling of nitrogen in the 
ecosystem 
 
 
 
 
 

• The role of decomposers, nitrifying bacteria 
and N2-fixing bacteria in provision of nitrogen 
in a utilisable form for plants: 
� decomposers releasing ammonium 

compounds 
� nitrifying bacteria oxidising ammonium to 

nitrate 
� N2- fixing bacteria synthesising organic 

nitrogen-containing compounds (amino 
acids) 

• Denitrification returning N2 to the atmospheric 
pool 
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4.8 Adverse effects of human activity on the environment 
 
The students should be able to: 
 
State the source/cause of specific pollutants 
and understand the effects of these 
pollutants on food chains/the environment 
and human health 

 
 
• Global warming: 

� increased levels of CO2 in the atmosphere 
due to combustion of fossil fuels 

� melting of polar ice caps and the 
consequent rise in sea levels and coastal 
flooding 

� change in climatic patterns 
• Ozone depletion: 

� use of CFCs as aerosol propellants and 
coolants in refridgeration units 

� increased penetration of UV light 
� increased risk of skin cancer and eye 

cataracts 
• Acid rain: 

� combustion of fossil fuels releasing 
SO2/NO2 into the atmosphere where 
reaction with water forms acid rain 

� defoliation of trees 
� acidification of waterways releasing 

aluminium from bedrock which causes 
mucus to coagulate on fish gills and 
consequent asphyxiation 

• Eutrophication: 
� leaching of excess artificial fertilisers from 

agricultural land and mineral enrichment of 
waterways 

� algal blooms 
� reduction in level of O2 in the water due to 

decomposition of the algae 
• Pesticides: 

� concept of a �pest� species 
� consequences of the use of non-

biodegradable chemical pesticides (eg 
DDT) to eradicate a pest, including 
accumulation of the pesticide to toxic 
levels in food chains and the potential for 
target pest resurgence 

 
• Appreciate possible remedies for the above 

aspects of pollution 
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Understand the causal factors and 
consequences of large scale deforestation 

• Clearance of alpine forests and tropical 
rainforests by humans for fuel, farming and the 
world market for wood 

 
 • Consequences of deforestation including: 

� soil erosion 
� localised flooding 
� loss of species diversity 
� loss of potential medicines/drugs 
� change in climatic patterns 
� indirect promotion of global warming 
 

Understand (in outline only) a possible 
management regime to ensure sustainable 
production of wood for conservation 
 
 
 
 
 
 
 
 

• Appreciate the need to increase provision of 
wood to meet the increased future demand of a 
larger human population 

• Use of harvesting programmes which 
incorporate re-planting and which retain 
islands of original forest to function as 
reservoirs of plant seeds/spores and a 
sanctuary for animal populations and thereby 
facilitate the regeneration of harvested areas 
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MODULE 5: REPRODUCTION, GENETICS AND TAXONOMIC DIVERSITY 
 
5.1 Meiosis 
 
The student should be able to: 
 
Understand the chromosome number of a 
cell and its significance in haploidy and 
diploidy 

 
 
• The chromosome number of a cell as revealed 

in a photomicrograph 
• Chromosomes and homologous pairs as 

revealed in a human karyotype 
• Haploidy as the situation in which cells have 

one set of chromosomes (non-homologous) 
• Diploidy as the situation in which cells have 

two sets of chromosomes (homologous) 
 

Describe the process of meoisis and 
understand its significance in producing 
haploid cells and genetic variation 

• The events of prophase I (but excluding the 
names of the prophase stages), metaphase I, 
anaphase I, telophase I, prophase II, metaphase 
II, anaphase II, and telophase II including the 
appearance and behaviour of chromosomes 

• Recombination of genes resulting from 
chiasma formation (crossing-over) during 
prophase I as a source of genetic variation 

• The independent assortment of chromosomes 
resulting from the random alignment of 
homologous pairs on the spindle as a source of 
genetic variation 

 
Practical Work: 
 
Examine prepared slides or photographs of 
the process of meoisis 
 
Links: 1.3, 1.4, 1.5 
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5.2 Reproductive Strategies  
 
(a) The principles of asexual and sexual reproduction 
 
The student should be able to: 
 
Understand the contribution of asexual 
reproduction to the continuity of life, and 
its adaptive value 

 
 
• Asexual reproduction involving only mitotic 

divisions producing organisms which are 
clones (genetically identical) 

• Asexual reproduction as a means of 
reproducing without the need for syngamy (or 
meiosis) and producing organisms which are 
all similarly adapted to a constant (stable) 
environment, but which lack the variation 
necessary for a species to adjust to a changing 
environment 

 
Understand the contribution of sexual 
reproduction to the continuity of life, and 
its adaptive life 
 
 
 
 
 
 
 
 
 
Link: 1.5 
 

• Sexual reproduction involving syngamy of 
haploid cells and requiring a meiotic division 
within the life cycle 

• Sexual reproduction as a means of generating 
genetic variation through the random fusion of 
gametes (and events of meiosis within the life 
cycle) 

• By increasing the genetic variability of a 
species, sexual reproduction enables the 
species to adapt to new environmental 
conditions 
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(b) Plant tissue culture 
 
The student should be able to: 
 
Outline the method of plant tissue culture 
(micropropagation) 

 
 
• Selection of the explant and its sterilisation 
• Transfer to a nutrient medium 
• Transfer to a multiplication medium 
• Transfer to a rooting (storage) medium 
 

Appreciate the benefits of 
micropropagation 

• Plant tissue culture as an extremely cost-
effective method of producing large numbers 
of genetically identical offspring (clones) 
which are disease-free 

• Further advantages to include the ability to 
produce plants at different times of the year, 
the ability to more readily produce exotic 
plants such as orchids which are hard to 
produce from seed, and the beneficial links 
with genetic engineering (production of whole 
plants from a genetically modified cell) 

 
Appreciate the problems associated with 
micropropagation 
 
 
 
 
 
 
 
Link: 4.3 (a) 
 

• Problems include the need for specialist 
training of staff and the requirement for 
sterile/aseptic conditions 

• Further problems to include the increased 
susceptibility to disease (since 
monocultures/clones are produced) and the 
increased rate of mutation among cultured 
cells 
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(c) Artificial insemination, in vitro fertilisation and embryo transfer 
 
The student should be able to: 
 
Outline the methods of artificial 
insemination, embryo cloning and embryo 
transplants in agriculture 

 
 
• The principle and outline procedure of artificial 

insemination 
• The principle and outline procedure of embryo 

manipulation/cloning 
• The principle and outline procedure of embryo 

transplants 
 

Outline in vitro fertilisation and the 
implantation of embryos as remedies for 
human infertility 
 
 
 
Link: 1.5 
 

• In vitro fertilisation as a remedy for certain 
causes of human infertility 

• An outline of the procedures involved in in 
vitro fertilisation and the subsequent 
implantation of embryos 
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5.3 Genes and patterns of inheritance 
 
The student should be able to: 
 
Understand the terms genotype and 
phenotype 

 
 
• Definition of the terms genotype and 

phenotype 
• The role of the genotype and the environment 

in determining an organism�s phenotype 
• Homozygosity and heterozygosity 
 

Understand the relationship between 
chromosomes, genes and alleles 

• Definition of the term gene 
• Genes are located on chromosomes 
• Alleles as alternative forms of the same gene 
• Alleles are located at the same locus on 

homologous chromosomes in diploid 
organisms 

 
Understand the inheritance of traits 
showing discontinuous variation 

• Monohybrid inheritance 
• Mendel�s first law of inheritance � the law of 

segregation of factors 
• Dominance and recessiveness 
• Codominance and incomplete dominance 
• Lethal allelic combinations 
• Multiple alleles 
• Test crosses � crossing with the recessive 

individual to ascertain the genotype of an 
individual with a more dominant trait 

• Dihybrid inheritance 
• Mendel�s second law of inheritance � the law 

of independent assortment of factors 
• Mendel�s laws and meiosis 
• Solving inheritance patterns: 

� genetic diagrams using a standard format 
� Punnett square when appropriate (when 

there are more than one type of gamete 
possible from both parents) 

 
Understand sex determination and sex 
linkage 

• Autosomes and sex chromosomes 
• Sex determination in mammals (XX and XY) 
• The inheritance of sex-linked characters 

(recessive and dominant) 
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Understand gene interaction • Gene interaction including epistasis 

• The inheritance of traits showing gene 
interaction 

 
Understand the inheritance of traits 
showing continuous variation (polygenic 
inheritance) 
 
 
Links: 1.4, 1.5 
 

• Continuous variation as due to the additive 
effects of genes (polygenes) 

• The effects of the environment in contributing 
to continuous variation 
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5.4 Mechanism of change 
 
The student should be able to: 
 
Understand the concept of the gene pool 
and genotype and allele frequencies 

 
 
• The gene pool as the total sum of the alleles of 

a gene in a population 
• Phenotype and genotype frequencies 
• Allele frequencies 
 

Understand the Hardy-Weinberg equation 
and apply it to calculate allele and 
genotype frequencies in an outbreeding 
population 

• The allele frequencies as p and q for alleles A 
and a respectively 

• The Hardy-Weinberg equation as 
p2 + 2pq + q2 = 1, and its use 

• The genotype frequencies as p2, 2pq and q2 for 
genotypes AA, Aa and aa respectively 

• Determination of the allele and genotype 
frequencies from the frequency of the recessive 
trait (q2) 

• The Hardy-Weinberg principle as the situation 
in which a genetic equilibrium is maintained 
and in which, at fertilisation, alleles combine 
randomly 

• The conditions which must be met for the 
application of the Hardy-Weinberg equation 

• The influence of mutation, non-random 
fertilisation, migration and selection on allele 
and/or genotype frequencies 

 
Understand the source and maintenance of 
genetic variation in populations 

• Heterozygotes as important reservoirs of 
genetic variation 

• Mutation as a source of genetic variation 
• Gene mutation (limited to base deletions and 

substitutions) 
• Chromosome mutation (aneuploidy and 

polyploidy) 
• Mutagenic agents 
• The significance of polyploidy in plant 

breeding 
• Sexual reproduction with cross-fertilisation as 

a means of maintaining genetic variation 
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Understand selection and its contribution to 
the maintenance of polymorphic 
populations and evolutionary change in 
populations 

• Selection as a process operating on the genetic 
variation in a population 

• Selection as the differential perpetuation of 
alleles to subsequent generations, and 
involving both survival and reproduction 

• Types of selection confined to stabilising and 
directional selection 

• Stabilising selection favouring the 
modal/intermediate variants in a population 

• Directional selection favouring one extreme 
variant in a population 

• Polymorphic populations as a means of 
investigating stabilising and directional 
selection 

• Evolutionary change as the change in the 
frequencies of alleles in a population 

• Examples of directional selection in action 
leading to evolutionary change in populations 

 
Understand the concept of species and the 
process of speciation 
 
 
 
 
 
 
 
 
 
 
 
Links: 1.4, 2.3 
 

• A species as a group of organisms which (at 
least potentially) forms an interbreeding 
collection of populations unable to breed freely 
with other species 

• Allopatric speciation leading to new species 
diverging genetically when geographically 
isolated 

• Reproductive isolating mechanisms 
maintaining the genetic divergence 

• The significance of polyploidy in plant 
speciation (eg Spartina species) 
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5.5 Taxonomy 
 
The student should be able to: 
 
Understand a hierarchical classification in 
which species are grouped together in 
larger inclusive sets including genus, 
family, order, class and phylum (division) 

 
 
• A hierarchical classification based on 

presumed phylogeny 
• Organisms are named in a binary fashion 

consisting of genus and species 
• Genera are grouped into a hierarchy of higher 

taxa (family, order, class in ascending order) 
• Classes are arranged into phyla (divisions) 
• Phyla (divisions) are classified into kingdoms 
 

Appreciate the five kingdom system of 
classification 

• The five kingdoms as: 
� Prokaryotae 
� Protoctista 
� Fungi 
� Plantae 
� Animalia 
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5.6 Kingdom Prokaryotae 
 
The student should be able to: 
 
Describe features of Prokaryotae 
 
 
 
 
Links: 1.3, 1.6 
 

 
 
• Structure of prokaryotic cells 
• Reproduction by division 
• Example: a rod-shaped bacterium 
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5.7 Kingdom Protoctista 
 
The student should be able to: 
 
Describe features of Protoctista 
 
 
 
 
 
Link: 1.3 
 

 
 
• Eukaryotic 
• Unicellular or showing limited differentiation 
• Some are heterotrophs (eg Phylum Protozoa) 

while some are autotrophs (eg Phylum 
Chlorophyta) (Details of feeding methods 
NOT required) 
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5.8 Kingdom Fungi 
 
The student should be able to: 
 
Describe features of Fungi 
 
 
 
 
 
Link: 1.3 
 

 
 
• The Fungi as lysotrophs (decomposers) 
• Consist of hyphae with chitinous cell walls 
• Feeding by extracellular digestion 
• Example: a mould 
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5.9 Kingdom Plantae 
 
The student should be able to: 
 
Describe features of Plantae 
 
 
 
 
Describe the form (level of organisation) 
and life cycle in Division Bryophyta 
 

 
 
 

Form: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Life cycle: 

 
 
• The plants as autotrophs (producers) 
• Possessing chlorophyll in chloroplasts 
• Possessing a cellulose cell wall 
 
• Multicellular plants showing distinct 

differentiation 
• Life cycle with an alternation of generations in 

which the haploid gametophyte is dominant 
• Example: a moss 
 
• These are multicelluar plants showing the 

adaptations to terrestrial life (presence of 
rhizoids in the gametophyte, and cuticle and 
stomata in sporophyte capsules) and 
possessing leaf-like structures for 
photosynthesis 

• The rhizoids do not deeply penetrate the soils, 
and moss distribution is therefore, limited to 
areas with water and ions close to the surface 
of the soil 

• Support is by turgor within the cells 
• There is no vascular tissue to strengthen the 

structures 
 
• The leafy moss structure is the haploid 

gametophyte 
• The stalk and capsule represent the diploid 

sporophyte 
• The leafy haploid gametophyte bears eggs 

enclosed in an archegonium and sperm are 
produced in an antheridium 

• The sperm swim in a film of water to an 
archegonium to fertilise the egg 

• The fertilised egg develops into the sporophyte 
which stays attached to the gametophyte and 
which bears a capsule within which spores are 
formed by meiosis 
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 • Germination of the spores by mitosis produces 

new independent gametophytes which then 
produce gametes by mitosis 

 
Describe the form (level of organisation) 
and life cycle in Division Tracheophyta 
 
 
 
 
 
 
 
 
 

Form: 
 
 
 
 
 
 
 
 
 
 
 

 
 
Life Cycle: 

 

• Multicellular plants which are well 
differentiated and possessing a vascular system 

• Life cycle with an alternation of generations in 
which the diploid sporophyte is dominant, and 
in which the gametophyte is represented by a 
prothallus (pteridophytes) or by the contents of 
developing spores (spermatophytes) 

• Examples: a fern (pteridophytes) and an 
angiosperm (spermatophytes) 

 
• These are multicellular plants showing 

differentiation into true roots, stems and leaves 
• They are well adapted to terrestrial life with a 

waterproof cuticle, fine control over stomata 
and efficient water and nutrient distribution 
systems 

• There are well developed systems for water 
and ion distribution (xylem) and for the 
distribution of organic nutrients (phloem) 

• Support is by turgor within cells and by the 
woody xylem vessels and other strengthening 
elements of the vascular bundles 

 
• The plant is a diploid sporophyte 
• The gametophyte is very much reduced 
• The mature sporophyte develops sporangia 

which produce spores by meiosis 
• These spores produce a miniature gametophyte 

which produces gametes by mitosis 
• These fuse to form a diploid zygote 
• The zygote grows into a new sporophyte 
• In ferns the gametophyte is a prothallus which 

produces antheridia and archegonia 
• The sporophyte is dependent on the prothallus 

for a short time after fertilisation 
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 • In angiosperms (flowering plants) the male 

gametophyte is the germinating pollen grain 
which produces the male gamete nuclei by 
mitosis 

• The male gamete is delivered to the female 
gamete via a pollen tube 

• The female gametophyte is the embryosac 
which produces the egg nucleus and polar 
nuclei by mitosis 

• Both the male and female gametes are 
protected from desiccation 

• Double fertilisation producing a diploid zygote 
and a triploid primary endosperm nucleus 

 
Compare the divisions of Plantae 
 
 
 
Links: 1.3, 1.5, 2.1 (b) 
 

• The divisions listed above should be studied to 
illustrate progression in the level of 
organisation and of the life cycles 
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5.10 Kingdom Animalia 
 
The student should be able to: 
 
Describe features of Animalia 

 
 
• The animals as heterotrophs 
• They are capable of locomotion 
 

Describe the body form and feeding in 
Phylum Cnidaria 
 
 
 

Form: 
 
 
 
 
 
 
 

• Diploblastic animals showing little 
differentiation 

• Example: Hydra 
 
• These are multicellular animals with two body 

layers (ectoderm and endoderm) separated by a 
non-cellular, jelly layer (mesogloea) 

• All forms are radially symmetrical 
• The body is supported by the aqueous medium 

and there is also a hydrostatic skeleton formed 
by the fluid-filled enteron 

Feeding: • Prey is captured by the use of stinging cells 
(cnidocysts) and conveyed to the mouth by 
tentacles 

• There is a single opening to the sac-like gut  
• Initial digestion is by extracellular secretions 

but the final phases of digestion are 
intracellular following endocytosis 

 
Describe the body form and feeding in 
Phylum Platyhelminthes 
 
 
 

Form: 
 
 
 
 
 
 
 
 
 

• Triploblastic animals showing tissue 
differentiation but no body cavity 

• Example: a planarian 
 
• There are three body layers (ectoderm, 

mesoderm, endoderm) but no body cavity 
(acoelomate) 

• All forms are bilaterally symmetrical, 
possessing well differentiated organ systems 
(eg for digestion) 

• There is no specialised skeletal system but the 
mesoderm (mesenchyme) helps to support the 
body 
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Feeding: 

 
• Planarians are normally detritivores but there 

are a few active predators 
• There is a single opening to the gut (mouth) 
• Nutrients are distributed by extensions of the 

gut throughout the body 
• There is an initial extracellular phase of 

digestion but it is completed intracellularly 
 

Describe the body form and feeding in 
Phylum Annelida 
 
 
 
 

Form: 
 
 
 
 
 
 
 
 
 
 

Feeding: 
 

• Triploblastic animals with a body cavity 
(coelomate) and well developed tissue 
differentiation 

• Example: an earthworm 
 
• There are three body layers (ectoderm, 

mesoderm, endoderm) with the mesoderm 
containing a body cavity (coelom) within 
which lies the well differentiated digestive and 
other systems 

• The body is bilaterally symmetrical, 
metamerically segmented and typically long 
and thin 

• Hydrostatic skeleton is formed from the 
segmental body cavities 

 
• Earthworms are detritivores 
• The gut has both a mouth and an anus and 

shows regional specialisation 
• Digestion is extracellular and nutrients are 

distributed by a well developed circulatory 
system 

 
Describe the body form and feeding in 
Phylum Chordata 
 
 

Form: 
 

• Triploblastic, coelomate animals with an 
internal skeleton 

• Example: a small mammal 
 
• There are three body layers (ectoderm, 

mesoderm, endoderm) with the mesoderm 
containing a body cavity within which lies the 
well differentiated digestive, reproductive, 
circulatory and excretory systems 
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Feeding: 

• Chordates are bilaterally symmetrical, 
segmented and have a post-anal tail 

• There is a stiff dorsal rod (notochord) or spinal 
column and segmental muscle blocks 

• The skeleton consists of an internal jointed 
system of calcified bones 

 
• Mammals may be active predators, omnivores 

or herbivores 
• The gut has both a mouth and an anus and well 

developed specialised regions 
• Digestion is extracellular 
 
 

Practical Work 
 
Study appropriate living and preserved 
specimens, prepared slides and 
photographs 
 
Links: 1.3, 2.1 (c) 
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5 RESOURCE LIST 
 
The list below is in no way exhaustive, but is designed to give the reader an idea of the range of 
textbooks available.  Some schools may wish to buy a book that covers both the AS and A2 
course, others may wish to buy books to cover both courses separately.  In the case of R Soper, 
Biological Science 1 and 2, this book would be more useful as a teacher reference book. 
 
Author/editor Title Publisher ISBN 

 
Mary Jones and Geoff 
Jones 
 

Advanced Biology Cambridge 
University Press 

0-521-48473-1 

Martin Hanson 
 

Perspectives in 
Advanced Biology 
 

Hodder and 
Stoughton 

0-340-66443-6 

C J Clegg and D G 
Mackean 
 

Advanced Biology 
Principles and 
Applications 
 

John Murray 0-7195-5078-5 

Ann Fullick 
 

Biology  Heinemann 0-43557079-X 

Campbell Reece and 
Mitchell 
 

Biology Fifth Edition Addison Wesley 
Longman 

0-201-52262-4 

Michael Roberts, 
Michael Reiss and Grace 
Monger 
 

Biology Principles and 
Processes 

Nelson 0-17-448176-4 

Phil Bradfield, John 
Dodds, Judy Dodds and 
Norma Taylor 
 

AS Level Biology Longman 0-582-42946-3 

Phil Bradfield, John 
Dodds, Judy Dodds and 
Norma Taylor 
 

A2 Level Biology Longman 0-582-42945-5 

R Soper (editor) 
 

Biological Science 1 
and 2 

Cambridge 
University Press  

0-521-56178-7 

 
Internet Resources 
 
Addison Wesley Longman on-line catalogue http://www.awl-he.com/ 
 
Biologist�s Guide to Internet Resources http://www.csc.fi/molbio/unapost.index.html 
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Databases covering genetic and chemical  http://www.ebi.ac.uk/flybase 
information 
 
Natural History Museum (UK) http://www.nhm.ac.uk 
 
New Scientist http://www.newscientist.com 
 
Scientific American http://www.sciam.com 
 
The Smithsonian (USA) http://www.si.edu 
 
The World Wide WebVirtual Library  
(Biosciences) http://www.golgiharvard.edu/biopages.html 
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