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International GCSE Biology  to GCE Biology A  – Specification mapping
The purpose of this document is to demonstrate the overlap between International GCSE and GCE. For an effective progression through to A level, it will be useful if centres establish a baseline point from which to build on. The mapping document should enable teachers to streamline the teaching and get to the A level content within the first two weeks of term. This will serve two purposes:
a) Students will actually feel they are learning something new and maintain their interest in the subject. 
b) Students will be able to discover very early on in the course whether Biology A level is really a 
suitable subject choice for them.
The following are some suggestions for how to use this resource:
1. post International GCSE exams – if your school brings back the Year 11s after their exams
1. induction weeks at the start of 6th Form
1. setting summer homework in preparation for 6th Form
1. levelling the baseline of all students from their range of International GCSE qualifications.





	GCE Biology A - Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.1	Understand why many animals have a heart and circulation (mass transport to overcome limitations of diffusion in meeting the requirements of organisms).
	Topic 2(d) – Movement of substances into and out of cells
2.15 	understand the processes of diffusion, osmosis and active 	transport by which substances move into and out of cells
2.16	understand how factors affect the rate of movement of substances 	into and out of cells, including the effects of surface area to 	volume ratio, distance, temperature and concentration gradient
Topic 2(h) – Transport
2.51	understand why simple, unicellular organisms can rely on diffusion 	for movement of substances in and out of the cell
2.52	  understand the need for a transport system in multicellular 	organisms

	1.2	Understand the importance of water as a solvent in transport, including its dipole nature.
	Topic 2(d) – Movement of substances into and out of cells
2.15		understand the processes of diffusion, osmosis and active 	transport by which substances move into and out of cells





	GCE Biology A - Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.3	Understand how the structures of blood vessels (capillaries, arteries and veins) relate to their functions.
	Topic 2(h) – Transport
2.68 	understand how the structure of arteries, veins and capillaries 	relate to their function

	1.4	i) Know the cardiac cycle (atrial systole, ventricular systole and cardiac diastole) and relate the structure and operation of the mammalian heart, including the major blood vessels, to its function.
	ii) Know how the relationship between heart structure and function can be investigated practically.
	Topic 2(h) – Transport
2.65	describe the structure of the heart and how it functions
2.69	understand the general structure of the circulation system, 		including the blood vessels to and from the heart and lungs, liver 	and kidneys

	1.6	Understand the blood-clotting process (thromboplastin release, conversion of prothrombin to thrombin and fibrinogen to fibrin) and its role in cardiovascular disease (CVD).
	Topic 2(h) – Transport
2.64B 	understand how platelets are involved in blood clotting, 	which prevents blood loss and the entry of micro-organisms

2.67	understand how factors may increase the risk of developing 	coronary heart disease





	GCE Biology A - Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.7	Know how factors such as genetics, diet, age, gender, high 	blood pressure, smoking and inactivity increase the risk of 	cardiovascular disease (CVD).
	Topic 2(g) – Gas exchange
2.49 	understand the biological consequences of smoking in relation to 	the lungs and the circulatory system, including coronary heart 	disease

	1.10	Understand why people’s perceptions of risks are often 	different from the actual risks, including underestimating 	and overestimating the risks due to diet and other lifestyle 	factors in the development of heart disease.
	Topic 2(g) – Gas exchange
2.49	understand the biological consequences of smoking in relation to 	the lungs and the circulatory system, including coronary heart 	disease

	1.11	i) Be able to analyse data on energy budgets and diet.
	ii) Understand the consequences of energy imbalance, 	including weight loss, weight gain, and development of 	obesity.
	Topic 2(e) – Nutrition
2.26	understand how energy requirements vary with activity levels, age 	and pregnancy





	GCE Biology A Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.12	i) Know the difference between monosaccharides, 	disaccharides and polysaccharides, including glycogen and 	starch (amylose and amylopectin).
	ii) Be able to relate the structures of monosaccharides, 	disaccharides and polysaccharides to their roles in 	providing and storing energy (β-glucose and cellulose are 	not required in this topic).
	Topic 2(c) – Biological molecules
2.8 	describe the structure of carbohydrates, proteins and lipids as 	large molecules made up from smaller basic units: starch and 	glycogen from simple sugars, protein from amino acids, and lipid 	from fatty acids and glycerol
2.25 	identify the sources and describe the functions of carbohydrate, 	protein, lipid (fats and oils), vitamins A, C and D, the mineral ions 	calcium and iron, water and dietary fibre as components of diet

	1.13	Know how monosaccharides join to form disaccharides 	(sucrose, lactose and maltose) and polysaccharides 	(glycogen and amylose) through condensation reactions 	forming glycosidic bonds, and how these can be split 	through hydrolysis reactions.
	Topic 2(c) – Biological molecules
2.7	identify the chemical elements present in carbohydrates, proteins 	and lipids (fats and oils)
2.8 	describe the structure of carbohydrates, proteins and lipids as 	large molecules made up from smaller basic units: starch and 	glycogen from  simple sugars, protein from amino acids, and lipid 	from fatty acids and glycerol
Topic 2(e) – Nutrition
2.29 	understand the role of digestive enzymes, including the digestion 	of starch to glucose by amylase and maltase, the digestion of 	proteins to amino acids by proteases and the digestion of lipids  	to fatty acids and glycerol by lipases

	GCE Biology A Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.14	i) Know how a triglyceride is synthesised by the formation of ester bonds during condensation reactions between glycerol and three fatty acids.
	ii) Know the differences between saturated and 	unsaturated lipids.
	Topic 2(c) – Biological molecules
2.7	 identify the chemical elements present in carbohydrates, 	proteins and lipids (fats and oils)
2.8 	describe the structure of carbohydrates, proteins and lipids as 	large molecules made up from smaller basic units: starch and 	glycogen from simple sugars, protein from amino acids, and lipid 	from fatty acids and glycerol
Topic 2(e) – Nutrition
2.29 	understand the role of digestive enzymes, including the digestion 	of starch to glucose by amylase and maltase, the digestion of 	proteins to amino acids by proteases and the digestion of lipids 	to fatty acids and glycerol by lipases

	1.15	i) Be able to analyse and interpret data on the possible 	significance for health of blood cholesterol levels and levels 	of high-density lipoproteins (HDLs) and low-density 	lipoproteins (LDLs).
	ii) Know the evidence for a causal relationship between 	blood 	cholesterol levels (total cholesterol and LDL 	cholesterol) 	and cardiovascular disease (CVD).
	Topic 2(h) – Transport
2.67	understand how factors may increase the risk of developing 	coronary heart disease





	GCE Biology A Topic 1 – Lifestyle, Health and Risk
	International GCSE Biology

	1.16	Understand how people use scientific knowledge about the 	effects of diet, including obesity indicators, body mass 	index and waist-to-hip ratio, exercise and smoking to 	reduce their risk of coronary heart disease.
	Topic 2(e) – Nutrition
2.24	understand that a balanced diet should include appropriate 	proportions of carbohydrate, protein, lipid, vitamins, minerals, 	water and dietary fibre
2.26 	understand how energy requirements vary with activity levels, 	age and pregnancy
Topic 2(g) – Gas exchange
2.49 	understand the biological consequences of smoking in relation to 	the lungs and the circulatory system, including coronary heart 	disease





	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	2.1	i) Know the properties of gas exchange surfaces in living organisms (large surface area to volume ratio, thickness of surface, difference in concentration).
	ii) Understand how the rate of diffusion is dependent on these properties and can be calculated using Fick’s Law of Diffusion.
	iii) Understand how the structure of the mammalian lung is 	adapted for rapid gaseous exchange.
	Topic 2(d) – Movement of substances into and out of cells
2.16	understand how factors affect the rate of movement of 	substances into and out of cells, including the effects of surface 	area to volume ratio, distance, temperature and concentration 	gradient 
Topic 2(g) – Gas exchange
2.48	explain how alveoli are adapted for gas exchange by diffusion 	between air in the lungs and blood in capillaries 


	2.2	i) Know the structure and properties of cell membranes.
	ii) Understand how models such as the fluid mosaic model of cell membranes are interpretations of data used to develop scientific explanations of the structure and properties of cell membranes.
	Topic 2(b) – Cell structure
2.2	describe cell structures, including the nucleus, cytoplasm, cell 	membrane, cell wall, mitochondria, chloroplasts, ribosomes and 	vacuole
2.3 	describe the functions of the nucleus, cytoplasm, cell membrane, 	cell wall, mitochondria, chloroplasts, ribosomes and vacuole





	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	2.3	Understand what is meant by osmosis in terms of the 	movement of free water molecules through a partially 	permeable membrane (consideration of water potential is 	not required).
	Topic 2(d) – Movement of substances into and out of cells
2.15	understand the processes of diffusion, osmosis and active 	transport by which substances move into and out of cells
2.17	practical: investigate diffusion and osmosis using living and non-	living systems

	2.4	i) Understand what is meant by passive transport (diffusion, facilitated diffusion), active transport (including the role of ATP as an immediate source of energy), endocytosis and exocytosis.
	ii) Understand the involvement of carrier and channel proteins in membrane transport.
	Topic 2(d) – Movement of substances into and out of cells
2.15	understand the processes of diffusion, osmosis and active 	transport by which substances move into and out of cells


	2.5	i) Know the basic structure of mononucleotides (deoxyribose or ribose linked to a phosphate and a base, including thymine, uracil, cytosine, adenine or guanine) and the structures of DNA and RNA (polynucleotides composed of mononucleotides linked through condensation reactions).
	ii) Know how complementary base pairing and the hydrogen bonding between two complementary strands are involved in the formation of the DNA double helix.
	Topic 3(b) – Inheritance
3.16B	describe a DNA molecule as two strands coiled to form a 	double helix, the strands being linked by a series of paired 	bases: adenine (A) with thymine (T), and cytosine (C) with 	guanine (G)
3.17B	understand that an RNA molecule is single stranded and 	contains uracil (U) instead of thymine (T)



	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	2.6	i) Understand the process of protein synthesis (transcription) including the role of RNA polymerase, translation, messenger RNA, transfer RNA, ribosomes and the role of start and stop codons.
	ii) Understand the roles of the DNA template (antisense) 	strand in transcription, codons on messenger RNA and 	anticodons on transfer RNA.
	Topic 3(b) – Inheritance
3.18B	describe the stages of protein synthesis including 	transcription and translation, including the role of mRNA, 	ribosomes, tRNA, codons and anticodons

	2.7	Understand the nature of the genetic code (triplet code, non-overlapping and degenerate).
	Topic 3(b) – Inheritance
3.18B	describe the stages of protein synthesis including 	transcription and translation, including the role of mRNA, 	ribosomes, tRNA, codons and anticodons

	2.8	Know that a gene is a sequence of bases on a DNA molecule that codes for a sequence of amino acids in a polypeptide chain.
	Topic 3(b) – Inheritance
3.14	understand that the genome is the entire DNA of an organism 	and that a gene is a section of a molecule of DNA that codes for 	a specific protein





	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	2.9	i) Know the basic structure of an amino acid (structures of specific amino acids are not required).
	ii) Understand the formation of polypeptides and proteins 	(amino acid monomers linked by peptide bonds in 	condensation reactions).
	iii) Understand the significance of a protein’s primary 	structure in determining its three-dimensional structure and 	properties (globular and fibrous proteins and the types of 	bonds involved in its three-dimensional structure).
	iv) Know the molecular structure of a globular protein and a 	fibrous protein and understand how their structures relate 	to their functions (including haemoglobin and collagen).
	Topic 2(c) – Biological molecules
2.8	describe the structure of carbohydrates, proteins and lipids as 	large molecules made up from smaller basic units: starch and 	glycogen from simple sugars, protein from amino acids, and lipid 	from fatty acids and glycerol

	2.10	i) Understand the mechanism of action and the specificity of enzymes in terms of their three-dimensional structure.
	ii) Understand that enzymes are biological catalysts that reduce activation energy.
	iii) Know that there are intracellular enzymes catalysing reactions inside cells and extracellular enzymes produced by cells catalysing reactions outside of cells.
	Topic 2(c) – Biological molecules
2.10 	understand the role of enzymes as biological catalysts in 	metabolic reactions
2.11	understand how temperature changes can affect enzyme 	function, including changes to the shape of active site
2.13	understand how enzyme function can be affected by changes in 	pH altering the active site



	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	CORE PRACTICAL 4: Investigate the effect of enzyme and substrate concentrations on the initial rates of reactions.
	Topic 2(c) – Biological molecules
2.12	practical: investigate how enzyme activity can be affected by 	changes in temperature
2.14B	practical: investigate how enzyme activity can be affected 	by changes in pH

	2.12	i) Understand how errors in DNA replication can give rise to mutations.
	ii) Understand how cystic fibrosis results from one of a number of possible gene mutations.
	Topic 3(b) – Inheritance
3.34	understand that mutation is a rare, random change in genetic 	material that can be inherited
3.35B	understand how a change in DNA can affect the phenotype 	by altering the sequence of amino acids in a protein
3.36B	understand how most genetic mutations have no effect on 	the phenotype, some have a small effect and rarely do they 	have a significant effect
3.37B	understand that the incidence of mutations can be 	increased by exposure to ionising radiation (for example, 	gamma rays, x-rays and ultraviolet rays) and some chemical 	mutagens (for example, chemicals in tobacco)




	GCE Biology A Topic 2 – Genes and Health
	International GCSE Biology

	2.13	i) Know the meaning of the terms: gene, allele, genotype, phenotype, recessive, dominant, incomplete dominance, homozygote and heterozygote.
	ii) Understand patterns of inheritance, including the interpretation of genetic pedigree diagrams, in the context of monohybrid inheritance.
	Topic 3(b) – Inheritance
3.14	understand that the genome is the entire DNA of an organism 	and that a gene is a section of a molecule of DNA that codes for 	a specific protein
3.19	understand how genes exist in alternative forms called alleles 	which give rise to differences in inherited characteristics
3.20	understand the meaning of the terms: dominant, recessive, 	homozygous, heterozygous, phenotype, and genotype
3.21B	understand the meaning of the term codominance
3.23	describe patterns of monohybrid inheritance using a genetic 	diagram
3.24	understand how to interpret family pedigrees
3.25 	predict probabilities of outcomes from monohybrid crosses





	GCE Biology A Topic 3 – Voice of the genome
	International GCSE Biology

	3.1	Know that all living organisms are made of cells, sharing some common features
	Topic 2(a) – Level of organisation
2.1	describe the levels of organisation in organisms: organelles, 	cells, tissues, organs and systems

	3.2	Know the ultrastructure of eukaryotic cells, including nucleus, nucleolus, ribosomes, rough and smooth endoplasmic reticulum, mitochondria, centrioles, lysosomes, and Golgi apparatus. 
	Topic 1(b) – Variety of living organisms
1.2	describe the common features shown by eukaryotic organisms: 	plants, animals, fungi and protoctists

Topic 2(b) – Cell structure
2.2	describe cell structures, including the nucleus, cytoplasm, cell membrane, cell wall, mitochondria, chloroplasts, ribosomes and vacuole
2.3	describe the functions of the nucleus, cytoplasm, cell membrane, 	cell wall, mitochondria, chloroplasts, ribosomes and vacuole

	3.4	Know the ultrastructure of prokaryotic cells, including cell wall, capsule, plasmid, flagellum, pili, ribosomes, mesosomes and circular DNA.
	Topic 1(b) – Variety of living organisms
1.3	describe the common features shown by prokaryotic organisms 	such as bacteria






	GCE Biology A Topic 3 – Voice of the genome
	International GCSE Biology

	3.5	Be able to recognise the organelles in 3.2 from electron microscope (EM) images.
	Topic 2(b) – Cell structure
2.2	describe cell structures, including the nucleus, cytoplasm, cell 	membrane, cell wall, mitochondria, chloroplasts, ribosomes and 	vacuole

	3.6	Understand how mammalian gametes are specialised for their functions (including the acrosome in sperm and the zona pellucida in the egg).
	Topic 3(a) – Reproduction
3.2	understand that fertilisation involves the fusion of a male and 	female gamete to produce a zygote that undergoes cell division 	and develops into an embryo

	3.7	Know the process of fertilisation in mammals, including the acrosome reaction, the cortical reaction and the fusion of nuclei.
	Topic 3(a) – Reproduction
3.2	understand that fertilisation involves the fusion of a male and 	female gamete to produce a zygote that undergoes cell division 	and develops into an embryo

	3.8	i) Know that a locus (loci) is the location of genes on a chromosome.
	ii) Understand the linkage of genes on a chromosome and sex linkage.
	Topic 3(b) – Inheritance
3.15	understand that the nucleus of a cell contains chromosomes on 	which genes are located





	GCE Biology A Topic 3 – Voice of the genome
	International GCSE Biology

	3.9	Understand the role of meiosis in ensuring genetic variation through the production of non-identical gametes as a consequence of independent assortment of chromosomes and crossing over of alleles between chromatids (details of the stages of meiosis are not required).
	Topic 3(b) – Inheritance
3.30	understand how division of a cell by meiosis produces four cells, 	each with half the number of chromosomes, and that this results 	in the formation of genetically different haploid gametes
3.33	understand that variation within a species can be genetic, 	environmental, or a combination of both

	3.10	Understand the role of mitosis and the cell cycle in producing identical daughter cells for growth and asexual reproduction.
	Topic 3(b) – Inheritance
3.28	understand how division of a diploid cell by mitosis produces 	two cells that contain identical sets of chromosomes
3.29	understand that mitosis occurs during growth, repair, cloning 	and asexual reproduction

	CORE PRACTICAL 5: Prepare and stain a root tip squash to observe the stages of mitosis.
	Topic 3(b) – Inheritance
3.29	understand that mitosis occurs during growth, repair, cloning 	and asexual reproduction




	GCE Biology A Topic 3 – Voice of the genome
	International GCSE Biology

	3.11	i) Understand what is meant by the terms ‘stem cell, pluripotency and totipotency’.
	ii) Be able to discuss the way society uses scientific knowledge to make decisions about the use of stem cells in medical therapies.
	Topic 2(b) – Cell structure
2.5B	explain the importance of cell differentiation in the 	development of specialised cells
2.6B	understand the advantages and disadvantages of using 	stem cells in medicine

	3.13	Understand how the cells of multicellular organisms are organised into tissues, tissues into organs and organs into systems.
	Topic 2(a) – Level of organisation
2.1	describe the levels of organisation in organisms: organelles, 	cells, tissues, organs and systems

	3.14	i) Understand how phenotype is the result of an interaction between genotype and the environment.
	ii) Know how epigenetic changes, including DNA methylation and histone modification, can modify the activation of certain genes.
	iii) Understand how epigenetic changes can be passed on following cell division.
	Topic 3(b) – Inheritance
3.20	understand the meaning of the terms: dominant, recessive, 	homozygous, heterozygous, phenotype, and genotype
3.33	understand that variation within a species can be genetic, 	environmental, or a combination of both





	GCE Biology A Topic 3 – Voice of the genome
	International GCSE Biology

	3.15	Understand how some phenotypes are affected by multiple alleles for the same gene at many loci (polygenic inheritance) as well as the environment and how this can give rise to phenotypes that show continuous variation.
	Topic 3(b) – Inheritance
3.22	understand that most phenotypic features are the result of 	polygenic inheritance rather than single genes





	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.1	Know that over time the variety of life has become extensive but is now being threatened by human activity
	Topic 4(d) – Human influences on the environment
4.12	understand the biological consequences of pollution of air by 	sulfur dioxide and carbon monoxide
4.13	understand that water vapour, carbon dioxide, nitrous oxide, 	methane and CFCs are greenhouse gases
4.14	understand how human activities contribute to greenhouse 	gases
4.15	understand how an increase in greenhouse gases results in an 	enhanced greenhouse effect and that this may lead to global 	warming and its consequences
4.16	understand the biological consequences of pollution of water by 	sewage
4.17	understand the biological consequences of eutrophication 	caused by leached minerals from fertiliser
4.18B	understand the effects of deforestation, including leaching, 	soil erosion, disturbance of evapotranspiration and the 	carbon cycle, and the balance of atmospheric gases





	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.2	i) Understand the terms biodiversity and endemism.
	ii) Know how biodiversity can be measured within a habitat using species richness and within a species using genetic diversity by calculating the heterozygosity index 
	iii) Understand how biodiversity can be compared in 	different habitats using a formula to calculate an index 	of diversity (D)
	Topic 4(a) – The organism in the environment
4.3B 	understand the term biodiversity
4.4B 	practical: investigate the distribution of organisms in their 	habitats and measure biodiversity using quadrats




	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.3	Understand the concept of niche and be able to discuss examples of adaptation of organisms to their environment (behavioural, physiological and anatomical).
	Topic 2(e) – Nutrition
2.21 	describe the structure of the leaf and explain how it is adapted 	for photosynthesis
2.32 	understand how the small intestine is adapted for absorption, 	including the structure of a villus

Topic 2(g) – Gas exchange
2.42B understand how the structure of the leaf is adapted for gas 	exchange
2.48 	explain how alveoli are adapted for gas exchange by diffusion 	between air in the lungs and blood in capillaries

Topic 3(a) – Reproduction
3.3 	describe the structures of an insect-pollinated and a wind-	pollinated flower and explain how each is adapted for pollination
3.8 	understand how the structure of the male and female 	reproductive 	systems are adapted for their functions





	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.4	Understand how natural selection can lead to adaptation and evolution.
	Topic 3(b) – Inheritance
3.38	explain Darwin’s theory of evolution by natural selection
3.39	understand how resistance to antibiotics can increase in 	bacterial populations, and appreciate how such an increase can 	lead to infections being difficult to control

	4.6	i) Understand that classification is a means of organising the variety of life based on relationships between organisms using differences and similarities in phenotypes and in genotypes, and is built around the species concept.
	ii) Understand the process and importance of critical evaluation of new data by the scientific community, which leads to new taxonomic groupings, including the three domains of life based on molecular phylogeny, which are Bacteria, Archaea, Eukaryota
	Topic 1(b) – Variety of living organisms
1.2	describe the common features shown by eukaryotic organisms: 	plants, animals, fungi and protoctists
1.3	describe the common features shown by prokaryotic organisms 	such as bacteria





	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.7	Know the ultrastructure of plant cells (cell walls, chloroplasts, amyloplasts, vacuole, tonoplast, plasmodesmata, pits and middle lamella) and be able to compare it with animal cells.
4.8	Be able to recognise the organelles in 4.7 from electron 	microscope (EM) images.
	Topic 2(b) – Cell structure
2.2	describe cell structures, including the nucleus, cytoplasm, cell 	membrane, cell wall, mitochondria, chloroplasts, ribosomes and 	vacuole
2.3	describe the functions of the nucleus, cytoplasm, cell 	membrane, cell wall, mitochondria, chloroplasts, ribosomes and 	vacuole 
2.4	know the similarities and differences in the structure of plant and 	animal cells

	4.9	Understand the structure and function of the polysaccharides starch and cellulose, including the role of hydrogen bonds between β-glucose molecules in the formation of cellulose microfibrils.
	Topic 1(b) – Variety of living organisms
1.2 	describe the common features shown by eukaryotic organisms: 	plants, animals, fungi and protoctists


	4.10	Understand how the arrangement of cellulose microfibrils and secondary thickening in plant cell walls contributes to the physical properties of xylem vessels and sclerenchyma fibres in plant fibres that can be exploited by humans.
	Topic 2(h) – Transport
2.54	describe the role of xylem in transporting water and mineral ions 	from the roots to other parts of the plant






	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	CORE PRACTICAL 6: Identify sclerenchyma fibres, phloem sieve tubes and xylem vessels and their location within stems through a light microscope.

4.11	Know the similarities and differences between the 	structures, position in the stem and function of 	sclerenchyma fibres (support), xylem vessels (support 	and transport of water and mineral ions) and phloem 	(translocation of organic solutes).
	Topic 2(h) – Transport
2.53 	describe the role of phloem in transporting sucrose and amino 	acids between the leaves and other parts of the plant
2.54 	describe the role of xylem in transporting water and mineral ions 	from the roots to other parts of the plant

	4.12	Understand the importance of water and inorganic ions 	(nitrate, calcium ions and magnesium ions) to plants.
	Topic 2(e) – Nutrition
2.19	know the word equation and the balanced chemical symbol 	equation for photosynthesis
2.22	understand that plants require mineral ions for growth, and that 	magnesium ions are needed for chlorophyll and nitrate ions are 	needed for amino acids
Topic 2(h) – Transport
2.54	describe the role of xylem in transporting water and mineral ions 	from the roots to other parts of the plant
2.55B	 understand how water is absorbed by root hair cells




	GCE Biology A Topic 4 – Exchange and transport
	International GCSE Biology

	4.14	Understand the conditions required for bacterial growth.
	Topic 5(a) – Food production
.8	 understand the use of an industrial fermenter and explain the 	need to provide suitable conditions in the fermenter, including 	aseptic precautions, nutrients, optimum temperature and pH, 	oxygenation and agitation, for the growth of microorganisms
Topic 5(c) – Genetic modification (genetic engineering)
[bookmark: _GoBack]5.14	understand how large amounts of human insulin can be 	manufactured from genetically modified bacteria that are grown 	in a fermenter
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