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Module 2: Cells and chemicals for life

Topic 2.1: Cells and chemicals for life
	Subtopic (with link to Delivery Guide)
	Learning outcome
	Practical work
	Notes

	2.1.1 Cells and microscopy
Indicative total teacher contact time (h): 19
Indicative initial teaching time (h): 15
	(a) (i) the importance of microscopy in the development of the cell theory as a unifying concept in biology and the investigation of cell structure
(ii) the preparation of blood smears (films) for use in light microscopy 
	PAG1

Suggested activities
	the use of the light microscope, transmission and scanning electron microscopes and recent developments such as the confocal scanning microscope

how blood smears are made and the interpretation of stained material

	
	(b) the procedure for differential staining
	
	Leishman’s stain to identify leucocytes in blood smears
Statistics booklet chi squared leukaemia example

	
	(c) (i) the structure of animal cells as illustrated by a range of blood cells and components as revealed by the light microscope (ii) the observation, drawing and annotation of cells in a blood smear as observed using the light microscope 
	
	red blood cells (erythrocytes), platelets, neutrophils, lymphocytes and monocytes as specialised cells with particular functions related to their structures
Statistics booklet chi squared leukaemia example


	Subtopic
	Learning outcome
	Practical work
	Notes

	
	(d) the linear dimension of cells and the use and manipulation of the magnification formula magnification = image size/actual size (of object)
	
	Maths using equations

	
	(e) practical investigations using a haemocytometer to determine cell counts
	
	determine the mean numbers of erythrocytes and convert to a concentration
Maths for of dilutions and cell number calculations

	
	(f) the principles and use of flow cytometry in blood analysis
	
	the use of fluorescent labels

	
	(g) the ultrastructure of a typical eukaryotic animal cell, such as a leucocyte, as revealed by an electron microscope
	
	structure and function of the following: plasma membrane, Golgi apparatus, rough endoplasmic reticulum (RER) and smooth endoplasmic reticulum (SER), ribosomes, lysosomes, vesicles, mitochondria, cytoskeleton, centrioles. nucleus and nucleolus

Maths for scale and measurements
Synoptic links to biological membranes

	
	(h) (i) the ultrastructure of a typical eukaryotic plant cell such as a palisade mesophyll cell and a prokaryotic cell, as revealed by an electron microscope 
(ii) the similarities and differences between the structure of eukaryotic plant and animal cells, and between eukaryotic and prokaryotic cells
	
	structure and function of chloroplasts, large vacuole, tonoplast and the cell wall in plant cells, circular DNA, plasmids, mesosome, pili and flagella in prokaryotic cells
Maths for scale and measurements

	
	(i) practical investigations using a graticule and stage micrometer to calculate and measure linear dimensions of cells
	PAG1

Suggested activities
	calibration of an eyepiece graticule using a stage micrometer, calculating the area of the field of view and measuring the sizes of organs, tissues, cells and organelles and calculating their magnification

Maths using equations

	
	(j) how the plasma membrane is composed of modified lipids and how the structure of triglycerides and phospholipids is related to their functions
	
	fatty acids, glycerol, phosphate groups, ester bonds and hydrophobic/ hydrophilic properties

	
	(k) the fluid mosaic model of the typical plasma membrane
	
	location and function of phospholipids, intrinsic proteins, extrinsic proteins, cholesterol, glycolipids and glycoproteins

	
	(l) the movement of molecules across plasma membranes
	
	diffusion and facilitated diffusion as passive methods of transport across membranes AND active transport, endocytosis and exocytosis as processes requiring ATP as an immediate source of energy
synoptic links to biological membranes

	
	(m) practical investigation(s) into factors affecting diffusion rates in cells
	PAG8

Suggested activities
	use of model cells and tissues such as beetroot
synoptic links to biological membranes

	
	(n) the roles of membranes within and at the surface of cells
	
	synoptic links to biological membranes

	
	(o) the interrelationship between the organelles involved in the production and secretion of proteins.
	
	the role of the cytoskeleton and motor proteins, the nucleus, ribosomes, RER, Golgi and vesicles
synoptic links to nucleic acids and proteins and enzymes

	2.1.2 Water and its importance in plants and animals
Indicative total teacher contact time (h): 11
Indicative initial teaching time (h): 8
	(a) the properties of water
	
	the polar nature of the water molecule, hydrogen bonding and the role of water as a solvent

	
	(b) (i) the importance of water as a major constituent of cytoplasm, intracellular and extracellular fluids, and as the essential transport medium in plants and animals 

(ii) analysis of secondary data on the composition of mammalian body fluids and plant extracts to illustrate the role of water as a solvent
	
	the transpiration stream, cell sap and the maintenance of turgor in plants, and plasma, serum, tissue fluid, lymph and urine in mammals
synoptic links to transport systems in animals and transport systems in plants
solutes (sugars, proteins), electrolytes (hydrogen ions, H+, potassium ions, K+, sodium ions, Na+, chloride ions, Cl−, hydrogencarbonate ions, HCO3 −, magnesium ions, Mg2+)

	
	(c) (i) how sugar and protein molecules can be detected and measured in body fluids and plant extracts 

(ii) the methodology and interpretation of the results of the Biuret test, Benedict’s test and colorimetry
	PAG5

Suggested activities
PAG9

Suggested activities
	the use of reagent test strips and biosensors to detect and measure the concentration of sugars and proteins
synoptic links to kidney functions and malfunctions

	
	(d) the importance of hydrolysis and condensation of biological molecules in cell metabolism 
	
	the concept of monomers and polymers in a range of biological molecules

	
	(e) the structure of the ring form of α-glucose as an example of a simple monosaccharide, and lactose as a disaccharide
	
	the concept of organic molecules as generally containing carbon atoms and a number of additional elements

	
	(f) (i) the formation of polysaccharides by condensation 

(ii) a test for the identification and measurement of starch
	PAG 9

Suggested activities
	glycogen and starch (amylose and amylopectin) AND the formation of 1,4- and 1,6-glycosidic bonds and reference to the significance of branching on solubility

the qualitative test for starch using iodine and colorimetry

	
	(g) osmosis, in terms of one movement of water down a water potential gradient
	
	the effect of solutes and electrolytes on the water potential of plant cells and animal cells and on solutions within organisms e.g. body fluids, plant sap

	
	(h) practical investigation(s) into factors affecting osmosis in plant and animal cells
	PAG8

Suggested activities
	Maths making and interpreting graphs

	2.1.3 Proteins and enzymes
Indicative total teacher contact time (h): 13

Indicative initial teaching time (h): 11
	(a) (i) the basic structure of an amino acid and the formation of peptide bonds (ii) the use of chromatography in the separation and identification of amino acids
	PAG6

Suggested activities
	Synoptic link to photosynthetic pigments

	
	(b) the molecular structure of globular proteins as illustrated by the structure of enzymes and haemoglobin
	
	primary, secondary and tertiary structure in relation to enzymes, and quaternary structure and prosthetic groups in relation to haemoglobin
Statistics booklet Spearman’s rank disulfide bonds in thermophiles example

	
	(c) how the structure of globular proteins enable enzyme molecules to catalyse specific metabolic reactions
	
	the role of tertiary structure in the specificity of the active site, the formation of enzyme substrate complexes and the lowering of the activation energy

	
	(d) (i) the factors affecting the rate of enzyme‑catalysed reactions

(ii) practical investigations into the factors affecting the rate of enzyme-catalysed reactions
	PAG4

Suggested activities
	Maths for rates and graphs

	
	(e) (i) the role of proteins in blood clotting, and blood clotting as an enzyme-controlled process

(ii) the first-aid procedure to assist the blood clotting process and prevent excessive blood loss
	
	the role of platelets, damaged tissue, thromboplastin, calcium ions, prothrombin, thrombin, fibrinogen and fibrin

	
	(f) the use of enzymes and inhibitors in medical diagnosis and treatment
	
	diagnostic enzymes (e.g. blood amylase and LDH) and enzymes and inhibitors used in medical treatment (e.g. streptokinase, aspirin and warfarin)

	
	(g) the donation of blood, and the types and uses of stored blood products
	
	blood groups and a consideration of the other issues affecting blood donation AND the collection and use of whole blood, leuco-depleted blood, packed red cells, platelets, clotting factors and plasma

	2.1.4 Nucleic acids
Indicative total teacher contact time (h): 12

Indicative initial teaching time (h): 10
	(a) the structure of a nucleotide as the monomer from which nucleic acids are made
	
	the differences between RNA and DNA nucleotides, the identification of the purines and pyrimidines, the type of pentose sugar and the formation of phosphodiester bonds (the sugar phosphate ‘backbone’)

	
	(b) the structure of adenosine di-phosphate (ADP) and adenosine tri-phosphate (ATP) as phosphorylated nucleotides
	
	

	
	(c) (i) the structure of the DNA molecule, including a review of the evidence for complementary base pairing (Chargaff’s rules)

(ii) practical investigation into the purification of DNA by precipitation
	
	

	
	(d) semi-conservative DNA replication
	
	the roles of the enzymes helicase and DNA polymerase, the importance of replication in conserving genetic information with accuracy and the occurrence of random, spontaneous mutations

	
	(e) the nature of the genetic code
	
	triplet, non-overlapping, degenerate and universal nature of the code and how a gene determines the structure of proteins including enzymes by ordering the sequence of amino acids in a polypeptide

	
	(f) the structure of RNA (ribonucleic acid) and how it differs from that of DNA
	
	

	
	(g) transcription and translation of genes resulting in the synthesis of polypeptides
	
	the role of RNA polymerase, messenger (m)RNA, transfer (t)RNA and ribosomal (r)RNA


Topic 2.2: Transport and gas exchange systems
	Subtopic
	Learning outcome
	Practical work
	Notes

	2.2.1 The heart and monitoring heart function
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the need for a mass transport system in mammals
	
	high basal metabolic rate, being multicellular and the significance of surface area to volume ratio

	
	(b) (i) the internal and external structure of the mammalian heart 
(ii) the examination, dissection and drawing of the mammalian heart
	PAG2

Suggested activities
	

	
	(c) the cardiac cycle
	
	the role of the valves and the pressure changes occurring in the heart and associated vessels
Maths interpreting graphs

	
	(d) how heart action is initiated and co-ordinated
	
	the roles of the sino-atrial node (SAN), atrio-ventricular node (AVN), purkyne tissue and the myogenic nature of cardiac muscle
synoptic links to nervous and hormonal control of heart rate

	
	(e) practical investigation(s) into the factors affecting heart rate
	PAG10

Suggested activities
PAG11

Suggested activities
	the effect of exercise
Maths paired t-test

	
	(f) the effect of heart rate on cardiac output
	
	Maths calculations based on heart rate and stroke volume

	
	(g) the measurement and interpretation of pulse rate, to include the generation of primary data and the use of secondary data
	
	

	
	(h) the use and interpretation of an electrocardiogram (ECG)
	
	tachycardia, bradycardia, S-T elevation and fibrillation

	
	(i) the emergency treatment given to a person suffering a suspected heart attack or cardiac arrest
	
	first-aid treatment for a heart attack and cardiac arrest

	2.2.2 Transport systems in mammals
Indicative total teacher contact time (h): 7
Indicative initial teaching time (h): 6
	(a) the importance of the closed double circulatory system
	
	blood pressure in systemic and pulmonary systems

	
	(b) (i) the structure and functions of arteries, arterioles, capillaries, venules and veins (ii) transverse sections of arteries, veins and capillaries as observed using a light microscope
	
	

	
	(c) the formation and importance of tissue fluid
	
	HP (hydrostatic pressure) and OP (oncotic pressure or colloidal osmotic pressure)
Maths calculations to determine direction of osmosis

Synoptic link to ultrafiltration in the kidney

	
	(d) (i) the use of a sphygmomanometer to measure systolic and diastolic blood pressure 
(ii) comparisons of blood pressure readings
	
	manual and electronic measuring

	
	(e) the interpretation of systolic and diastolic blood pressure measurements
	
	hypertension and hypotension and their possible consequences

	2.2.3 Gas exchange in mammals and plants
Indicative total teacher contact time (h): 9
Indicative initial teaching time (h): 7
	(a) (i) the relationships between cells, tissues and organs in the mammalian gas exchange system 

(ii) observations of tissues of the gas exchange system using microscopy
	PAG1

Suggested activities
	the appearance and the histology of squamous epithelial cells in the alveoli, ciliated epithelial tissue, smooth muscle, cartilage and elastic fibres

	
	(b) the process of gas exchange in the alveoli
	
	the roles of ventilation, epithelial tissue, smooth muscle, cartilage, elastic fibres, blood capillaries and surfactant in the establishment and maintenance of concentration gradients

	
	(c) the parameters affecting pulmonary ventilation
	PAG10

Suggested activities
PAG11

Suggested activities
	tidal volume, breathing rate, vital capacity, residual volume, PEFR and FEV1
Maths interpreting graphs

	
	(d) how expired air resuscitation can be carried out on adults, children and babies in cases of respiratory arrest
	
	manual and electronic methods

	
	(e) the process of gas exchange in terrestrial plants
	
	diffusion of gases between the atmosphere and intercellular spaces of leaves via stomata and through the lenticels of stems

	
	(f) (i) the structure of stomata, their opening and closing 

(ii) the microscopic appearance of stomata
	
	changes in turgor and water potential of guard cells and the need for ATP

the appearance of stomata in the leaves of different terrestrial plants
Maths scale and magnification calculations

Maths for area and density calculations

	2.2.4 Transport systems in plants
Indicative total teacher contact time (h): 9
Indicative initial teaching time (h): 7
	(a) the need for transport systems in multicellular plants
	
	size, variations in metabolic rate and the significance of surface area to volume ratio

	
	(b) the structure, function and location of vascular tissue in roots, stems and leaves
	
	xylem vessels, sieve tube elements and companion cells in the roots, stems and leaves of monocotyledonous crop plants (cereals) and dicotyledonous crop plants (broad-leaved crops e.g. carrots, potatoes)

	
	(c) (i) the observation, drawing and annotation of stained sections of plant tissues using a light microscope 

(ii) the longitudinal and transverse dissection and examination of plant organs to demonstrate the position and structure of vascular tissue
	PAG1

Suggested activities
PAG2

Suggested activities
	Maths magnification formula

	
	(d) the entry and transport of water in terrestrial plants
	
	the pathways taken by water AND the mechanisms of movement, including adhesion, cohesion and the transpiration stream, in terms of water potential

	
	(e) (i) the process of transpiration and the environmental factors that affect the transpiration rate 

(ii) practical investigations to estimate transpiration rates
	PAG5

Suggested activities
	transpiration occurs due to physical processes linked to gaseous exchange in leaves
synoptic link to gas exchange in plants

	
	(f) the mechanism of translocation
	
	translocation in the phloem as an energy-requiring process transporting assimilates, especially sucrose, between sources (e.g. leaves) and harvestable sinks (e.g. roots, stems and seeds) AND details of active loading at the source and removal at the sink


Module 3: Cell division, development and disease control

Topic 3.1: Cell division and development
	Subtopic
	Learning outcome
	Practical work
	Notes

	3.1.1 The developing cell: cell division and cell differentiation 
Indicative total teacher contact time (h): 7
Indicative initial teaching time (h): 5
	(a) the cell cycle
	
	the processes taking place during interphase (G1,S and G2), mitosis and cytokinesis, leading to genetically identical daughter cells 
synoptic link to cancer

	
	(b) (i) the changes that take place in the nuclei and cells of animals and plants during mitosis 
(ii) the microscopic appearance of cells undergoing mitosis
	PAG1

Suggested activities
	the changes in the nuclear envelope and the behaviour of the centrioles, spindle fibres, centromere, chromatids and chromosomes, and the formation of the cell plate in plant cells 
the examination and drawing of stained sections or squashes of plant tissue and the identification of the stages observed

Statistics booklet t-test mitotic index example

	
	(c) the principal stages and features of apoptosis
	
	cell shrinkage, nuclear condensation (pyknosis), blebs, nuclear fragmentation (karyorrhexis), the roles of phosphatidylserine and macrophages 



	
	(d) the importance of apoptosis and mitosis in growth and repair
	
	examples of the roles of apoptosis in cell deletion and mitosis in cell addition

	
	(e) (i) the differentiation of stem cells into specialised cells 
(ii) current applications and uses of stem cells
	
	an appreciation of the differences between totipotent, pluripotent and multipotent stem cells, and the differentiation of bone marrow stem cells into specialised blood cells 

the use of bone marrow stem cells 



	3.1.2 The developing individual: meiosis, growth and development 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the significance of meiosis in sexual reproduction and the production of haploid gametes in plants and animals
	
	the importance of meiosis in maintaining the chromosome number at fertilisation and between generations 

	
	(b) the stages of meiosis in plant and animal cells
	PAG1

Suggested activities
	the use of diagrams to describe interphase, prophase 1, metaphase 1, anaphase 1, telophase 1, prophase 2, metaphase 2, anaphase 2, telophase 2 
synoptic link to mitosis

	
	(c) how meiosis produces daughter cells that are genetically different
	
	the importance of chiasma formation, crossing over, independent assortment of chromosomes (metaphase 1) and chromatids (metaphase 2), in producing genetic variation 

	
	(d) the programme of antenatal care in the United Kingdom
	
	pre-conceptual care and post-conceptual care

	
	(e) the dietary changes recommended during pregnancy
	
	the roles of protein, calcium, iron, vitamin A, vitamin C and folic acid AND the reasons for changes in DRV recommendations of these nutrients and energy during pregnancy 

	
	(f) the effects of alcohol consumption and smoking on fetal growth and development
	
	

	
	(g) (i) the use of ultrasound for measuring fetal growth (ii) the analysis of secondary data from fetal growth charts
	
	the measurement of biparietal diameter of the cranium, crown-rump length of the back 
Maths interpreting graphs

	
	(h) the advantages and disadvantages of techniques for assessing fetal development and detecting disorders
	
	fetal ultrasonography, amniocentesis and chorionic villus sampling 

	
	(i) the production and use of karyotypes
	
	the use of karyotypes in fetal sex identification and the diagnosis of chromosomal mutations. To include Down’s syndrome, Klinefelter’s syndrome and Turner’s syndrome 

	3.1.3 The development of species: evolution and classification 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the concepts of biological classification and species
	
	taxonomic ranks in the hierarchy of classification (domain, kingdom, phylum, class, order, family, genus, species) AND an outline of the biological and phylogenetic species concepts 

	
	(b) the types of evidence used in biological classification and consideration of how theories change as new evidence is found
	
	Evidence for hominid classification to include observable features (e.g. fossils) and molecular evidence (e.g. DNA) 

	
	(c) the use of DNA barcoding in biological classification, examples of the genes used and consideration of the reasons for the choice of these genes
	
	mitochondrial genes (e.g. cytochrome c oxidase 1) in animals, and chloroplast genes in plants 

	
	(d) the interpretation of phylogenetic trees and genetic data to show relatedness and classification in plants and animals
	
	consideration of hominids, both extinct and extant, and hylobatids, including examples in which there is conflicting evidence 

	
	(e) (i) behavioural, physiological and anatomical adaptations to the environment (ii) practical investigation into adaptations of plants to environmental factors
	
	adaptations in Homo sapiens: tool use and cultural adaptations for social bonding (behavioural), lactose tolerance and skin pigmentation (physiological), bipedalism and brain size (anatomical) AND adaptations of plants to their environment including adaptations to extremes of temperature, light and water

	
	(f) the evolution of language as an example of a scientific question with many competing theories
	
	discussion of why some scientific questions (e.g. “how did language evolve?”) are difficult to answer because of a lack of evidence, and consideration of competing theories (to include the “mother tongues” and “gossip” hypotheses) 

	
	(g) adaptation and selection as components of evolution
	
	ideas of genetic variation, selection pressures and natural selection in relation to evolution 

	
	(h) the definition and measurement of biodiversity
	
	a consideration that biodiversity can exist at the genetic, species and ecosystem levels 

	
	(i) the calculations of genetic diversity within populations.
	
	the percentage of gene variants (alleles) in a genome. 

Maths using equations

proportion of polymorphic gene loci = number of polymorphic gene loci /  total number of loci 


Topic 3.2: Pathogens, immunity and disease control
	Subtopic
	Learning outcome
	Practical work
	Notes

	3.2.1 Pathogenic microorganisms 
Indicative total teacher contact time (h): 13
Indicative initial teaching time (h): 10
	(a) how pathogens (including bacteria, viruses and fungi) cause communicable disease
	
	outline of the general mechanisms of pathogenicity by bacteria (toxin production), viruses (taking over cell metabolism) and fungi (enzyme secretion) 

	
	(b) the causes, means of transmission, symptoms and the principal treatment of tuberculosis (TB) and HIV/AIDS
	
	droplet infection, details of primary and secondary TB and also opportunistic infections (HIV‑AIDS) 

	
	(c) the structure of the Human Immunodeficiency Virus (HIV)
	
	diagrams showing the location of enzymes and the nature of the genetic material 

	
	(d) (i) the use of Gram stain, cell and colony morphology to identify bacteria (ii) the culturing of bacteria and the identification of Gram-positive and Gram‑negative bacteria using the Gram staining method on pure cultures
	
	

	
	(e) how the incidence and prevalence of a communicable disease can change over time
	
	the principles of endemic communicable diseases (e.g. chickenpox in the UK), epidemics (e.g. SARS in China, 2002) and pandemics (e.g. H1N1 influenza in 2009) 

	
	(f) calculations of incidence rates, prevalence rates and mortality rates and their importance in epidemiology
	
	Maths calculations and interpreting graphs

	
	(g) the analysis, interpretation and use of epidemiological data
	
	evaluation of graphical data to assess the impact of disease e.g. for HIV and TB infection 
Maths interpreting graphs

	
	(h) the importance of reporting notifiable diseases and the role of Public Health England, formerly known as the Health Protection Agency (HPA)
	
	examples of notifiable diseases 



	
	(i) the social, ethical, economic and biological factors involved in the attempts to control and prevent diseases in the context of HIV/AIDS and TB.
	
	

	3.2.2 The immune systems 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 10
	(a) primary defences and non-specific defences against pathogens
	
	Primary defences to include mucus and cilia in the respiratory tract, lysozyme in tears and stomach acid AND non-specific immune responses to include phagocytosis and inflammation 

	
	(b) the mode of action of phagocytes
	
	the roles of cytokines, opsonins, phagosomes and lysosomes 

	
	(c) the different roles and modes of action of B and T lymphocytes in the specific immune response
	
	clonal selection and clonal expansion, plasma cells, T helper cells, T killer cells and T regulatory cells 

	
	(d) the secondary immune response and the role of memory cells in long term immunity
	
	T memory cells and B memory cells 

	
	(e) the structure and general function(s) of antibodies
	
	descriptions of antibody structure from diagrams AND an outline of the action of opsonins and agglutinins 

	
	(f) how individuals can be tested for TB and HIV infection
	
	antibody tests and antigen tests for both diseases AND the Mantoux test for TB 

	
	(g) the differences between active and passive immunity, and between natural and artificial immunity
	
	examples of each type of immunity 

	
	(h) how allergies can result from hypersensitivity of the immune system
	
	outline of the sequence of events in a typical allergic response to allergens such as pollen (hay fever)



	3.2.3 Controlling communicable diseases 
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the principles of vaccination
	
	different forms of vaccines (live vaccine, dead microorganisms, pathogen fragments) and the importance of booster vaccinations 

	
	(b) the role of vaccination programmes in the prevention of epidemics
	
	the establishment of herd immunity 



	
	(c) the biological problems in the development of vaccines and the use of vaccination programmes
	
	To include issues with vaccine development, mutation rate and antigen variability (e.g. in HIV and the influenza virus(es)) and live vaccines AND vaccine use – storage of vaccine, distribution of vaccine and the nutritional status of the target population e.g. if protein deficient 

	
	(d) the ethical issues related to the development and use of vaccines
	
	use of a vaccine in girls against Human Papilloma Virus (HPV) to prevent cervical cancer 

	
	(e) the use of antibiotics in the treatment of communicable disease
	
	outline of the modes of action of antibiotics e.g. inhibition of bacterial protein, DNA and cell wall synthesis AND the cellular differences between prokaryotic and eukaryotic cells that allow antibiotics to act on bacterial but not human cells 

	
	(f) how the misuse of antibiotics can lead to the evolution of resistant strains of bacteria
	
	TB and MRSA 

	
	(g) practical investigation on the effect of antibiotics on Gram-positive and Gram‑negative bacteria.
	PAG1

Suggested activities
PAG7

Suggested activities
	bacteriostatic and bacteriocidal effects of antibiotics and the effects of disinfectant use and other hygiene practices 


Topic 3.3: Non-communicable diseases
	Subtopic
	Learning outcome
	Practical work
	Notes

	3.3.1 The cellular basis of cancer and treatment 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the factors that may increase the risk of developing non-communicable diseases
	
	heredity, ageing, types of radiation, carcinogen, viruses and air pollution and diseases to include cancers and asthma AND to include an evaluation of epidemiological and other evidence to identify correlations 

	
	(b) the cellular basis of cancer
	
	outline of cell cycle control and the changes in control which lead to the formation of tumours and metastases 

	
	(c) how mutations to proto-oncogenes can lead to cancer
	
	Ras and Myc proto-oncogenes 

	
	(d) how mutations to tumour suppressor genes can lead to cancer
	
	p53 gene 

	
	(e) the evaluation of epidemiological evidence linking potential risk factors with particular forms of cancer
	
	smoking and lung cancer, diet and bowel cancer, BRCA1 gene mutations and breast cancer 

	
	(f) the methods used to detect cancers
	
	MRI, X-rays, mammography, CT scans, ultrasound, PET scans, biopsies and blood tests
Statistics booklet chi squared leukaemia example

	
	(g) the ethical and economic considerations when screening and conducting genetic tests for cancer
	
	evaluation of screening for particular cancers e.g. the potential harm, accuracy and cost of the screening procedure AND discussion of the ethics of genetic tests e.g. for BRCA and HNPCC genes 

	
	(h) the methods used to treat patients with cancer
	
	surgery, chemotherapy, radiotherapy, immunotherapy (monoclonal antibodies), complementary therapies and hormone-related treatment 

	3.3.2 Respiratory diseases and treatment 
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the short-term and long-term effects of pollutants on the respiratory system
	
	tobacco smoke, asbestos and fungal spores 

	
	(b) the causes and symptoms of chronic bronchitis and emphysema (COPD), asthma and lung cancer
	
	

	
	(c) comparisons of acute and chronic diseases
	
	

	
	(d) the treatment of asthma
	
	use of beta agonists and steroids 

	
	(e) the importance of plants as potential sources of medicinal drugs
	
	theophylline (from Theobroma cacao) in the treatment of COPD and asthma, topotecan (from Camptotheca acuminata) in the treatment of lung cancer, aspirin (from Salix spp.) and quinine (from Cinchona spp.) 

	
	(f) the design and use of clinical trials to assess the value of treatments
	
	the role of each phase of a clinical trial and the importance of the recruitment and size of sample, randomisation, placebos and double-blind trials 

	
	(g) the role of NICE (National Institute for Health and Clinical Excellence) in providing guidelines for treatments
	
	role in providing guidelines on clinical practice, health technologies and public health AND the importance of economic considerations in the production of guidelines 


Module 4: Energy, reproduction and populations

Topic 4.1: Energy, metabolism and exercise
	Subtopic
	Learning outcome
	Practical work
	Notes

	4.1.1 Cell respiration 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 10
	(a) an outline of glycolysis as an enzyme controlled metabolic pathway
	
	the location of the enzymes (only dehydrogenase to be named), the conversion of glucose to triose phosphate, the production of pyruvate, reduced NAD and the production of ATP by substrate level phosphorylation 

	
	(b) an outline of the link reaction
	
	the location of the enzymes, decarboxylation and dehydrogenation of pyruvate (3C) to acetyl (2C) coenzyme A, and the reduction of NAD 

	
	(c) an outline of the Krebs cycle
	
	the location of the enzymes, the formation of citrate from the acetyl group of acetyl CoA and oxaloacetate, the conversion of citrate to oxaloacetate using decarboxylation and dehydrogenation reactions and the production of reduced NAD and reduced FAD and also ATP by substrate level phosphorylation 

	
	(d) an outline of the process of oxidative phosphorylation
	
	the location of the process and the roles of electron carriers, oxygen and the mitochondrial cristae (inner membrane) AND to include the electron transport chain, proton gradients and ATP synthase 

	
	(e) an outline of the process of anaerobic respiration in muscle cells and in yeast
	
	anaerobic respiration produces a much lower yield of ATP than aerobic respiration 

	
	(f) the relative energy values of different respiratory substrates
	
	calculation and interpretation of respiratory quotients for carbohydrates, proteins and lipids 
Maths use of equations

	
	(g) (i) the use of respirometers and other methods to investigate the rate of respiration 
(ii) practical investigations into the effect of temperature, substrate concentration, anaerobic conditions and different respiratory substrates on the rate of respiration.
	PAG4

Suggested activities
PAG12
Suggested activities
	Maths for rate calculations and plotting graphs

	4.1.2 Metabolism and exercise 
Indicative total teacher contact time (h): 18
Indicative initial teaching time (h): 15
	(a) the consequences of exercise on the body
	
	immediate and long term effects on the respiratory and cardiovascular systems and on skeletal muscle 

	
	(b) the factors affecting aerobic fitness
	
	age, gender and participation in exercise 

	
	(c) practical investigations into the effect of factors on (resting) heart rate, breathing rate or recovery times and the analysis of primary and secondary
data
	PAG10

Suggested activities
PAG11

Suggested activities
	Maths interpreting graphs and tables
Maths statistics for identifying significant effects

	
	(d) (i) how training can significantly improve aerobic fitness 
(ii) practical investigations into the effects of F.I.T.T. factors on (resting) heart rate, breathing rate or recovery times
	
	frequency, intensity, type and time (duration) (F.I.T.T. factors) of exercise programme 

Maths statistics choosing and interpreting tests of significance



	
	(e) supplementary methods of enhancing athletic performance
	
	description and evaluation of carbohydrate loading diets, the use of recombinant erythropoietin (RhEPO), blood doping and use of steroids 

	
	(f) the significance of VO2 max as a measure of aerobic fitness
	
	VO2 max as the maximum rate at which oxygen can be taken in, transported and utilised 

	
	(g) the role of haemoglobin in oxygen transport
	
	

	
	(h) the oxygen dissociation curves for different respiratory pigments
	
	differences in affinity for oxygen between adult haemoglobin, fetal haemoglobin and myoglobin and the reasons for the differences 
Maths interpreting graphs

	
	(i) the factors which affect oxygen dissociation from respiratory pigments 
	
	temperature, pH, carbon dioxide and the role of carbonic anhydrase 
Maths interpreting graphs

	
	(j) the build-up of an oxygen deficit and oxygen debt/EPOC (Excess Post-exercise Oxygen Consumption)
	
	differences between the oxygen deficit and oxygen debt 

	
	(k) (i) the histology and ultrastructure of skeletal muscle 
(ii) observations of muscle tissue made using a light microscope and muscle tissue responses to ATP and other solutions
	PAG7

Suggested activities
	interpretation of diagrams, photomicrographs and electron micrographs 

muscle dissections e.g. chicken leg with thigh 

	
	(l) the sliding filament theory of muscle contraction
	
	role of actin, myosin, troponin, tropomyosin, the importance of the power stroke and the role of ATP and calcium ions 


Topic 4.2: Mammalian reproduction
	Subtopic
	Learning outcome
	Practical work
	Notes

	4.2.1 Fertility and assisted reproduction 
Indicative total teacher contact time (h): 15
Indicative initial teaching time (h): 11
	(a) the parts of the male and female urinogenital systems
	
	interpretation of diagrams, photomicrographs and electron micrographs 

	
	(b) (i) the histology of the ovaries and testes 
(ii) observations of the histology of the ovaries and testes made using the light microscope
	PAG1

Suggested activities
	interpretation of diagrams, photomicrographs and electron micrographs 

	
	(c) the process of gametogenesis
	
	oogenesis and spermatogenesis and relate these to mitosis and meiosis 

	
	(d) the structure of the secondary oocyte and sperm related to their functions
	
	interpretation of diagrams, photomicrographs and electron micrographs 

	
	(e) the role of hormones in gametogenesis
	
	spermatogenesis: FSH, GnRH, LH, testosterone and inhibin AND oogenesis: FSH, LH, progesterone, oestrogen and GnRH 

	
	(f) the role of hormones in the regulation of the menstrual cycle
	
	LH, FSH, progesterone and oestrogen

	
	(g) the process of fertilisation
	
	the importance in restoring chromosome number and introducing genetic variation 

	
	(h) the use of monoclonal antibodies in pregnancy testing
	
	

	
	(i) a consideration and evaluation of the biological and ethical issues surrounding infertility
	
	production of abnormal sperm, low sperm count and blocked vas deferens, ovulatory disorders, oviduct blockage, endometriosis and anti‑sperm antibodies 

	
	(j) assisted reproduction
	
	Treatments and techniques to include intrauterine insemination, IVF, intra-cytoplasmic sperm injection (ICSI), donor sperm insemination, surgical sperm retrieval, ovulation induction, frozen embryo replacements and gamete intra-fallopian transfer 

	4.2.2 The effects of ageing on the reproductive system 
Indicative total teacher contact time (h): 5
Indicative initial teaching time (h): 3
	(a) the effects of ageing on the female reproductive system
	
	the changes in physiology associated with ageing (changes in hormone levels, fertility and the menopause) 

	
	(b) managing the effects of ageing on the female reproductive system
	
	HRT with its advantages and disadvantages and the use of alternative treatments 

	
	(c) the effects of ageing on the male urinogenital system
	
	changes in hormone levels and fertility, changes in erectile function and the consequences of benign prostate hyperplasia 


Topic 4.3: Photosynthesis, food production and populations
	Subtopic
	Learning outcome
	Practical work
	Notes

	4.3.1 Photosynthesis, food production and management of the environment 
Indicative total teacher contact time (h): 22
Indicative initial teaching time (h): 17
	(a) (i) the ultrastructure of the chloroplast 
(ii) practical investigation into the separation of pigments by paper chromatography
	PAG6

Suggested activities
	the location of the components for the light-dependent reaction in the thylakoid membranes (light harvesting complexes, photosystems, electron transport chain and ATP synthase) and the location of the enzymes for the light-independent reactions in the stroma 
Maths calculating Rf

	
	(b) the process of the light-dependent stage of photosynthesis
	
	transfer of light energy to chemical energy in the form of ATP and reduced NADP 

	
	(c) the production of complex organic molecules in the light-independent stage of photosynthesis (Calvin cycle)
	
	use of the products of the light-dependent reactions (ATP and reduced NADP) within the light-independent reactions AND the role of carbon dioxide, ribulose bisphosphate carboxylase (RuBisCO), ribulose bisphosphate (RuBP), glycerate-3-phosphate (GP) and triose phosphate (TP) 

	
	(d) (i) practical investigations into the factors affecting photosynthesis 
(ii) practical investigations of the Hill Reaction (light dependent reaction) using DCPIP
	PAG4

Suggested activities
	light wavelength, light intensity, light duration, temperature and pH 

	
	(e) the metabolism of TP and GP to produce carbohydrates, lipids and amino acids
	
	the need for appropriate mineral ions (e.g. nitrates and sulfates in relation to amino acids) 

	
	(f) the dependency of respiration in plants and animals upon the products of photosynthesis
	
	

	
	(g) (i) the biological significance of the compensation point for crop production 
(ii) an interpretation of data and graphs relating to the biological significance of the compensation point for crop production  
(iii) practical investigation of different leaf samples to compare compensation points with hydrogencarbonate indicator solution
	
	Maths interpreting graphs and tables

	
	(h) (i) the importance of microorganisms in maintaining ecosystems, with reference to the nitrogen cycle 
(ii) culturing of Rhizobium spp. in vitro 
(iii) investigating the appearance of root nodules in legumes
	
	recycling of nitrogen by bacteria, with reference to the roles of Azotobacter, Nitrosomonas, Nitrobacter and Rhizobium AND the use of luminescent microorganisms as biosensors in environmental monitoring 

	
	(i) the transfer of biomass through a food chain in food production 
	
	Maths use of units and standard form

	
	(j) a consideration of the efficiency of biomass transfers in the food chain with reference to their comparative ability to provide resources in a sustainable fashion
	
	fish farming and maize grown as animal feed for beef cattle reared for human consumption 
Maths calculating efficiency (percentages)

	
	(k) the role of ruminants in the human food chain
	
	outline of the structure and composition of the ruminant digestive system as an ecosystem and the role of microorganisms within this ecosystem in the digestion of cellulose, the production of fatty acids and as a source of protein 

	
	(l) (i) farms as ecosystems 

(ii) the potential for conflict between agriculture and conservation
	
	farms as ecosystems where biotic and abiotic factors impact on productivity AND the features of intensive and extensive farming to include the advantages and disadvantages with reference to hedgerow removal, use of chemicals, disposal of farm waste and consideration of government schemes such as the countryside stewardship scheme 

	
	(m) (i) how land management can result in deflected succession 
(ii) practical investigations of differences in biodiversity using techniques such as random and systematic sampling
	PAG3

Suggested activities
	descriptions of succession as a dynamic process moving from colonisation to climax communities AND how examples of land management practices (to include forestry and agriculture) can deflect succession 

	4.3.2 The impact of population increase 
Indicative total teacher contact time (h): 6
Indicative initial teaching time (h): 4
	(a) the factors that alter the birth rate and death rate in human populations
	
	food production, advances in medical technology and disease control AND interpretation of demographic charts/graphs 
Maths interpreting graphs

	
	(b) the impact of the rise in human population on ecosystems and biodiversity
	
	the impacts of humans on the global ecosystem (e.g. impact on abiotic factors such as climate, soils and water quality and on biotic factors such as changes in biodiversity) 

	
	(c) the ecological, economic and scientific importance of species biodiversity
	
	aesthetic, medical and agricultural considerations and the use of statistical methods to assess species biodiversity (e.g. Simpson’s Diversity Index) 
Maths using equation

	
	(d) the global food security agenda concerning sustainable food production and food consumption
	
	food system challenges (food safety, food fraud, food crime and consumer trust) AND the role of the United Nations Food and Agriculture Organisation (to include to FCC (Food Chain Crisis Management Framework) and EMPRES (Emergency Prevention System))


Topic 4.4: From flowers to food
	Subtopic
	Learning outcome
	Practical work
	Notes

	4.4.1 Plant reproduction 
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the control of flowering in plants
	
	role of vernalisation and phytochrome in the timing of flowering 

	
	(b) adaptations of flowers for pollination
	PAG1

Suggested activities
PAG2

Suggested activities
	adaptations of both wind-pollinated flowers (e.g. cereals) and insect-pollinated flowers (e.g. legumes) 

	
	(c) fertilisation and seed formation
	
	growth of the pollen tube, the formation of the embryo and the formation of the endosperm 

	
	(d) (i) the germination of seeds 
(ii) investigations into the factors affecting germination
	
	role of gibberellin as a cell signalling molecule 

	
	(e) the importance of cereals as staple foods
	
	global use of rice, maize and wheat, and issues relating to food security and sustainability 


Module 5: Genetics, control and homeostasis

Topic 5.1: Genetics in the twenty first century
	Subtopic
	Learning outcome
	Practical work
	Notes

	5.1.1 Patterns of inheritance 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) patterns of monogenic (monohybrid) inheritance
	
	correct usage of the terms gene, allele (gene variant), locus, phenotype, genotype, dominant and recessive, heterozygous and homozygous and codominant 

	
	(b) gene mutations
	
	cystic fibrosis, sickle cell anaemia, phenylketonuria (PKU) and Huntington’s disease 

	
	(c) patterns of inheritance which show codominance and multiple gene variants (alleles)
	
	inheritance of blood groups and HLA antigens in humans 

	
	(d) patterns of inheritance which show sex linkage and autosomal linkage
	
	haemophilia (sex linkage) and ABO blood group and nail patella syndrome (autosomal linkage)
Maths statistics chi squared to identify evidence of linkage

	
	(e) the use of model organisms to investigate patterns of inheritance
	PAG12
Suggested activities
	Drosophila melanogaster AND patterns of inheritance to include dihybrid inheritance AND the use of the chi-squared (X2) test to analyse various patterns of inheritance 
Maths statistics chi squared to identify evidence of linkage

	
	(f) chromosome mutations in humans
	
	non-disjunction and translocations in the context of Turner’s syndrome, Klinefelter’s syndrome and Down’s syndrome 

	
	(g) the role of the genetic counsellor and the ethical issues involved in advising families where a genetic disease has been identified
	
	pedigree analysis to predict the probability of genetic disease AND the use of genetic testing 

	5.1.2 Population genetics and epigenetics 
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the role of natural selection in changing allele frequencies within populations
	
	the link between malaria and the frequency of the sickle cell allele including the effect on the phenotype of each of the three possible genotypes for the normal and sickle cell allele 

	
	(b) the link between the changes in the amino acid sequence to the change in structure and properties of proteins (e.g. haemoglobin)
	
	Statistics booklet Spearman’s rank for disulfide bonds in thermophiles

	
	(c) the use of Hardy-Weinberg equations to analyse changes in allele frequencies in populations
	
	Maths use of equations

	
	(d) factors other than natural selection that contribute to genetic biodiversity
	
	the role of the founder effect and genetic bottlenecks in creating genetic differences between human populations. Examples to include blood group distribution and Ellis-van Creveld syndrome distribution 

	
	(e) the role of geographical and reproductive isolation in the formation of new species
	
	the implications for speciation of primates, including humans 

	
	(f) epigenetics in terms of the effect of environment on gene expression.
	
	theories of the role of DNA methylation and histones in gene expression AND a review of some human epigenetic studies (such as the Norrbotten studies, studies on the effect of the Dutch Hunger Winter and twin studies) and possible implications from these studies 

	5.1.3 Gene technologies 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) post transcriptional editing of mRNA
	
	production of mature mRNA in human cells, the nature of introns and exons and the potential to produce many different mature RNA molecules from a single gene 
synoptic link to nucleic acids (protein coding)

	
	(b) the use of genetic modification of bacterial cells to produce some human proteins
	
	the role of reverse transcriptase, restriction enzymes, DNA ligase and plasmid vectors AND the palindromic nature of recognition sequences for restriction enzymes AND the need for reporter genes on plasmids such as those for antibiotic resistance AND example of human protein to include insulin 

	
	(c) the principles and uses of the Polymerase Chain Reaction (PCR)
	
	the use of PCR in amplifying DNA, the role of primers and Taq polymerase in PCR AND the use of log scales to show the relationship between cycles of heating and cooling and increases in copy number 

	
	(d) the principles and uses of agarose gel electrophoresis
	PAG6

Suggested activities
	

	
	(e) the nature and use of haplotypes, SNPs (single nucleotide polymorphisms) and VNTRs (variable number tandem repeats) in human genome studies
	
	forensics, disease pre-disposition, ethnic migration, paternity testing, selection for clinical trials 

	
	(f) the use of genetic engineering in eukaryotic cells
	
	genetic engineering to develop knockout mice as models for studying mammalian diseases 
AND an outline of the use of genetic engineering to produce human proteins in animals and genetically modified crops 

	
	(g) somatic and germ line gene therapy
	
	differences between the two forms of gene therapy AND the ethical implications of gene therapy in disease treatment to include the treatment of cystic fibrosis and SCID (severe combined immunodeficiency disease) 

	
	(h) the principles of RNA interference
	
	the action of siRNA and miRNA and the potential of RNA interference in disease treatment 


Topic 5.2: Nervous control
	Subtopic
	Learning outcome
	Practical work
	Notes

	5.2.1 The nervous system and the identification and consequences of damage 
Indicative total teacher contact time (h): 15
Indicative initial teaching time (h): 11
	(a) (i) the organisation of the somatic and autonomic nervous system in humans 
(ii) practical observations of nervous tissue using a light microscope
	PAG1

Suggested activities
	diagrams, photomicrographs and electron micrographs to show the structure of the central and peripheral nervous system 
Maths for scale and magnification

	
	(b) the structure and function of the human brain
	
	diagrams, photomicrographs and electron micrographs of the locations of the cerebrum, cerebellum, medulla oblongata, hypothalamus and pituitary gland and the functions of each area 

	
	(c) the structure of motor, sensory and relay neurones
	
	diagrams, photomicrographs and electron micrographs to show axons, dendrons and dendrites, cell surface membrane and cell body, myelin sheath and nodes of Ranvier 

	
	(d) the establishment of the resting potential and the transmission of the action potential in neurones
	
	interpretation of graphs showing changes in membrane potential, the significance of the myelin sheath and the refractory period in the transmission of nerve impulses 
Maths interpreting graphs

	
	(e) the structure and function of synapses in integrating responses in the nervous system
	
	role of neurotransmitters in excitatory and inhibitory post synaptic potential 

	
	(f) (i) the nature of a reflex arc, the use of reflexes and the differences when compared to a reaction 
(ii) practical investigations into reflexes in humans 
(iii) practical investigations into factors affecting reaction times
	PAG11

Suggested activities
	blink reflex, iris reflex and plantar reflex in assessing nervous system damage and levels of consciousness AND the use of the Student’s t-test in investigations of the factors affecting reaction time 

	
	(g) the use of brain scans in assessing brain and spinal cord damage
	
	assessment of traumatic brain injury and strokes and scans to include CT, MRI, fMRI and PET scans and EEGs 

	
	(h) the consequences of brain and spinal cord damage
	
	effects on memory, motor skills, speech and hormonal imbalance and the ethical consequences of establishing brain death 

	
	(i) the use of drugs to modify brain activity and function 
	
	therapeutic use of drugs, such as dopamine for the treatment of Parkinson’s disease and the effect of heroin, cannabis, methamphetamine and alcohol on synapse activity in the brain 

	
	(j) psychological and physical drug dependency
	
	the biological basis of dependency and the consequences of dependency on individuals and society 

	5.2.2 Monitoring visual function 
Indicative total teacher contact time (h): 6
Indicative initial teaching time (h): 5
	(a) the structure of the eye
	
	location and function of the sclera, conjunctiva, cornea, iris, pupil, lens, ciliary body, aqueous humour, vitreous humour, choroid, and retina 

	
	(b) (i) the structure of the retina 
(ii) practical observations of sections through the eye
	PAG1

Suggested activities
	structure and function of the following: rod cells, cone cells, bipolar cells and ganglion cells, the fovea and the blind spot 

	
	(c) the function of the retina as a receptor of light
stimuli and as a transducer
	
	

	
	(d) the assessment of receptor activity through
routine eye tests
	
	tests for visual acuity, colour vision and OCT scans (optical coherence tomography) 

	5.2.3 The effect of ageing on the nervous system 
Indicative total teacher contact time (h): 4
Indicative initial teaching time (h): 3
	(a) the symptoms and possible causes of Alzheimer’s disease
	
	histological changes in brain tissue, cognitive impairment and behavioural changes, and genetic and environmental causes 



	
	(b) (i) the effect of ageing on the nervous system 
(ii) practical investigations into the effect of ageing on reaction times and memory
	PAG11

Suggested activities
	hearing impairment, visual impairment (cataracts, glaucoma and macular degeneration) and memory loss and the analysis and interpretation of secondary data from hearing tests and sight tests 


Topic 5.3: Homeostasis
	Subtopic
	Learning outcome
	Practical work
	Notes

	5.3.1 The principles and importance of homeostasis
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the general principles of homeostasis in the maintenance of a stable internal environment
	
	the role of receptors, effectors and negative feedback AND the concept of normal ranges for temperature, pH, blood glucose concentration and blood pressure. AND contrast positive and negative feedback systems using oxytocin as an example of positive feedback 

	
	(b) the nervous and hormonal control of heart rate
	
	roles of the sympathetic and parasympathetic nervous system and adrenaline 
synoptic link to transport systems in mammals

	
	(c) the control of body temperature
	
	role of peripheral temperature receptors, the thermoregulatory centre in the hypothalamus and the responses to rising and falling temperatures (sweating, shivering, vasoconstriction and vasodilation) 

	
	(d) the regulation of thyroxine release and the effect of thyroxine on metabolic rate
	
	

	
	(e) the techniques for and the importance of measuring core body temperature
	PAG10

Suggested activities
	oral, tympanic (ear), axillary (arm pit) and rectal methods and the significance of readings outside the normal range in adults and children 

	
	(f) the causes, symptoms and treatment of hypothermia and hyperthermia
	
	consequences of ‘fuel poverty’ and analysis of data showing correlations between weather conditions and incidence of both hypothermia and hyperthermia with respect to climate change 

	5.3.2 The hormonal control of blood glucose and the management of diabetes
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) (i) the structure and function of the pancreas as an endocrine gland (ii) practical observations of prepared slides of pancreatic tissue using a light microscope
	PAG1

Suggested activities
	diagrams, photomicrographs and electron micrographs to identify the Islets of Langerhans and non-endocrine tissues in the pancreas 

	
	(b) the regulation of blood glucose by negative feedback
	
	details of the action of insulin and glucagon at a cellular level 

	
	(c) the different types of diabetes
	
	causes, risk factors and diagnosis of Type 1 and Type 2 diabetes 

	
	(d) the fasting blood glucose test, glucose tolerance testing and the use of biosensors in the monitoring of blood glucose concentrations
	
	analysis and evaluation of secondary data (from glucose tests) 
Maths analysing data

Statistics booklet paired t-test green tea for diabetes example

	
	(e) the treatment and management of Type 1 and Type 2 diabetes
	
	use of insulin, lifestyle interventions, the use of drugs and the monitoring of glucose control using glycosylated haemoglobin concentrations 

	
	(f) the team of health professionals involved in the management of diabetes (i.e. the diabetes nurse, dieticians, retinal screeners, podiatrists), including the role of evidence based practice
	
	

	
	(g) the future impact of diabetes on the human population
	
	

	5.3.3 Kidney functions and malfunctions
Indicative total teacher contact time (h): 15
Indicative initial teaching time (h): 11
	(a) the need for the removal of excretory products
	
	reasons for the deamination of amino acids and production of urea in liver cells 

	
	(b) the structure of the kidney as part of the excretory system
	PAG2
Suggested activities
	gross structure of the kidney (cortex, medulla, renal pyramids, renal pelvis and ureter) and relative positions of the major blood vessels and organs associated with the kidney (renal artery and vein, bladder and urethra) 

	
	(c) (i) the structure and function of the kidney nephron related to the processes of ultrafiltration and selective re-absorption which result in the production of urine 
(ii) practical investigations into the biochemical composition of ‘mock’ urine, renal artery and renal vein plasma and filtrate
	PAG1

Suggested activities

PAG9

Suggested activities
	use of microscopy, diagrams and photomicrographs to examine and identify structures 



	
	(d) the role of the kidney in osmoregulation
	
	location and role of osmoreceptors, the secretion of ADH from the posterior pituitary, the action on ADH at the collecting ducts, the role of cyclic AMP in collecting duct cells and the insertion and removal of aquaporins into cell surface membranes 

	
	(e) the role of the kidney as an endocrine gland
	
	homeostatic function of erythropoietin (EPO) and renin (angiotensin) 

	
	(f) the causes, diagnosis and consequence of kidney failure
	
	causes (uncontrolled diabetes, kidney stones, blood pressure and bacterial infections), diagnosis (analysis of data from laboratory samples e.g. urine or blood composition) and consequences (renin and EPO changes and cardiovascular disease) 

	
	(g) the use of haemodialysis and peritoneal dialysis in the treatment of kidney failure
	
	advantages and disadvantages of both forms 

	
	(h) the use of transplant surgery in the treatment of kidney failure
	
	practical issues involved in the use of donor organs for kidney transplants

	
	(i) the future for transplant surgery
	
	implications of therapeutic cloning and reproductive cloning and the use of stem cell technology 
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