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International GCSE Biology  to GCE Biology B  – 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 B - Topic 1 – Biological molecules
	International GCSE Biology

	1.1	Carbohydrates
i	Know the difference between monosaccharides, disaccharides and polysaccharides. 
ii	Know the structure of the hexose glucose (alpha and beta) and the pentose ribose.
iii	Understand how monosaccharides (glucose, fructose, galactose) join to form disaccharides (sucrose, lactose and maltose) and polysaccharides (starch formed from amylose and amylopectin; glycogen) through condensation reactions forming glycosidic bonds, and how these can be split through hydrolysis reactions.
iv	Understand how the structure of glucose, starch, glycogen and cellulose relates to their function.
	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
2.9	practical: investigate food samples for the presence of glucose, 	starch, protein and fat




	GCE Biology B - Topic 1 – Biological molecules
	International GCSE Biology

	1.2	Lipids
i	Understand how a triglyceride is synthesised including the formation of ester bonds during condensation reactions between glycerol and three fatty acids.
ii	Know the differences between saturated and unsaturated lipids.
iii	Understand how the structure of lipids relates to their role in energy storage, waterproofing and insulation.
iv	Understand how the structure and properties of phospholipids relate to their function in cell membranes.
	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
2.9	practical: investigate food samples for the presence of glucose, 	starch, protein and fat




	GCE Biology B - Topic 1 – Biological molecules
	International GCSE Biology

	1.3	Proteins
i	Know the structure of an amino acid (structures of specific amino acids are not required).
ii	Understand the formation of polypeptides and proteins (as amino acid monomers linked by peptide bonds in condensation reactions).
iii	Understand the role of ionic, hydrogen and disulphide bonding in the structure of proteins.
iv	Understand the significance of the primary, secondary, tertiary and quaternary structure of a protein in determining the properties of fibrous and globular proteins, including collagen and haemoglobin.
v	Understand how the structure of collagen and 	haemoglobin are related to their function.
	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
2.9	practical: investigate food samples for the presence of glucose, 	starch, protein and fat





	GCE Biology B - Topic 1 – Biological molecules
	International GCSE Biology

	1.4	DNA and protein synthesis
i	Know the structure of DNA, including the structure of the nucleotides (purines and pyrimidines), base pairing, the two sugar-phosphate backbones, phosphodiester bonds and hydrogen bonds.
ii	Understand how DNA is replicated semi-conservatively, including the role of DNA helicase, polymerase and ligase.
iii	Know that a gene is a sequence of bases on a DNA molecule coding for a sequence of amino acids in a polypeptide chain.
iv	Know the structure of mRNA including nucleotides, the sugar phosphate backbone and the role of hydrogen bonds.
v	Know the structure of tRNA, including nucleotides, the role of hydrogen bonds and the anticodon.
vi	Understand the processes of transcription in the nucleus and translation at the ribosome, including the role of sense and anti-sense DNA, mRNA, tRNA and the ribosomes.

	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
3.15	understand that the nucleus of a cell contains chromosomes on 	which genes are located
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)
3.18B describe the stages of protein synthesis including 	transcription and translation, including the role of mRNA, 	ribosomes, tRNA, codons and anticodons







	GCE Biology B - Topic 1 – Biological molecules
	International GCSE Biology

	1.4	DNA and protein synthesis (con’t)
vii	Understand the nature of the genetic code, including triplets coding for amino acids, start and stop codons, degenerate and non-overlapping nature, and that not all the genome codes for proteins.
viii	Understand the term gene mutation as illustrated by base deletions, insertions and substitutions.
ix	Understand the effect of point mutations on amino acid sequences, as illustrated by sickle cell anaemia in humans.
	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

	1.5	Enzymes
i	Know the structure of enzymes as globular proteins.
ii	Understand the concepts of specificity and the induced fit hypothesis.
iii	Understand that enzymes are catalysts that reduce activation energy.
iv	Understand how temperature, pH, substrate and enzyme concentration affect the rate of enzyme activity.

	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


	GCE Biology B - Topic 1 – Biological molecules
	International GCSE Biology

	1.5	Enzymes (con’t)
CORE PRACTICAL 1: Investigate a factor affecting the initial rate of an enzyme– controlled reaction.
v	Understand how the initial rate of enzyme activity can be measured and why this is important.
vi	Understand how enzymes can be affected by competitive, non-competitive and end-product inhibition.
vii	Know that enzymes catalyse a wide range of intracellular reactions as well as extracellular ones.
	Topic 2(c) – Biological molecules
2.12	practical: investigate how enzyme activity can be affected by 	changes in temperature
2.13	understand how enzyme function can be affected by changes in 	pH altering the active site
2.14B	 practical: investigate how enzyme activity can be affected by 	changes in pH

	1.6	Inorganic ions
i	Understand the role in plants of:
· nitrate ions – to make DNA and amino acids
· calcium ions – to form calcium pectate for the middle lamellae
· magnesium ions – to produce chlorophyll
· phosphate ions – to make ADP and ATP.
	Topic 2(e) – Nutrition
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
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 the 	diet





	GCE Biology B - Topic 2- cells, viruses and reproduction of Living Things
	International GCSE Biology

	2.1	Eukaryotic and prokaryotic cell structure and function
i	Understand that cell theory is a unifying concept that states that cells are a fundamental unit of structure, function and organisation in all living organisms.
ii	Understand that in complex organisms, cells are organised into tissues, organs, and organ systems.
iii	Know the ultrastructure of prokaryotic cells and the structure of organelles, including: nucleoid, plasmids, 70S ribosomes and cell wall.
iv	Be able to distinguish between Gram positive and Gram negative bacterial cell walls and understand why each type reacts differently to some antibiotics.
v	Know the ultrastructure of eukaryotic cells and the 	functions of organelles, including: nucleus, nucleolus, 80S 	ribosomes, rough and smooth endoplasmic reticulum, 	mitochondria, centrioles, lysosomes, Golgi apparatus, cell 	wall, chloroplasts, vacuole and tonoplast.
vi	Know how magnification and resolution can be achieved using light and electron microscopy.

	Topic 2(a) – Level of organisation
2.1	describe the levels of organisation in organisms: organelles, cells, 	tissues, organs and systems
Topic 1(b) – Variety of living organisms
1.3 	describe the common features shown by prokaryotic organisms 	such as bacteria

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


	GCE Biology B - Topic 2- cells, viruses and reproduction of Living Things
	International GCSE Biology

	2.1	Eukaryotic and prokaryotic cell structure and function
	(con’t)
vii	Understand the importance of staining specimens in microscopy.
CORE PRACTICAL 2: Use of the light microscope, including simple stage and eyepiece micrometers and drawing small numbers of cells from a specialised tissue.
	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

	2.2 Viruses
i 	Understand that the classification of viruses is based on 	structure and nucleic acid types as illustrated by λ (lambda) 	phage (DNA), tobacco mosaic virus and Ebola (RNA) and 	human immunodeficiency virus (RNA retrovirus).
ii 	Know the lytic cycle of a virus and latency.
iii 	Know that viruses are not living cells and so antivirals must 	work by inhibiting virus replication.
iv 	Know that as viruses can be difficult to treat once infection 	has occurred, the focus of disease control should be on 	preventing the spread, as exemplified by the 2014 Ebola 	outbreak in West Africa.
v 	Be able to evaluate the ethical implications of using 	untested drugs during epidemics.
	Topic 1(b) – Variety of living organisms
1.4 	understand the term pathogen and know that pathogens may 	include fungi, bacteria, protoctists or viruses





	GCE Biology B - Topic 2- cells, viruses and reproduction of Living Things
	International GCSE Biology

	2.3	Eukaryotic cell cycle and division
i	Know that the cell cycle is a regulated process in which cells divide into two identical daughter cells, and that this process consists of three main stages: interphase, mitosis and cytokinesis.
ii	Understand what happens to genetic material during the cell cycle, including the stages of mitosis.
iii	Understand how mitosis contributes to growth, repair and asexual reproduction.
CORE PRACTICAL 3: Make a temporary squash preparation of a root tip to show stages of mitosis in the meristem under the light microscope.
iv	Understand how meiosis results in haploid gametes, including the stages of meiosis.
v	Understand that meiosis results in genetic variation through recombination of alleles, including independent assortment and crossing over.

	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
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
3.31	understand how random fertilisation produces genetic variation of 	offspring







	GCE Biology B - Topic 2- cells, viruses and reproduction of Living Things
	International GCSE Biology

	2.3	Eukaryotic cell cycle and division (Con’t)
vi	Understand what chromosome mutations are, as illustrated by translocations.
vii	Understand how non-disjunction can lead to polysomy, including Down’s syndrome, and monosomy, including Turner’s syndrome.
	Topic 3(b) – Inheritance
3.32	know that in human cells the diploid number of chromosomes is 	46 and the haploid number is 23

3.34	understand that mutation is a rare, random change in genetic 	material that can be inherited

	2.4	Sexual reproduction in mammals
i	Understand the process of oogenesis and spermatogenesis.
ii	Understand the events of fertilisation from the first contact between the gametes to the fusion of nuclei.
iii	Understand the early development of the embryo to 	blastocyst stage.
	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 	understand how the structure of the male and female reproductive 	systems are





	GCE Biology B - Topic 2- cells, viruses and reproduction of Living Things
	International GCSE Biology

	2.5 Sexual reproduction in plants 
i 	Understand how a pollen grain forms in the anther and the 	embryo sac forms in the ovule. 
ii 	Understand how the male nuclei formed by division of the 	generative nucleus in the pollen grain reach the embryo 	sac, including the roles of the tube nucleus, pollen tube and 	enzymes.
CORE PRACTICAL 4: Investigate the effect of sucrose concentrations on pollen tube growth or germination.
iii 	Understand the process of double fertilisation inside the embryo sac to form a triploid endosperm and a zygote
	Topic 3(b) – Inheritance
3.3	describe the structures of an insect-pollinated and a wind-	pollinated flower and explain how each is adapted for pollination
3.4 	understand that the growth of the pollen tube followed by 	fertilisation leads to seed and fruit formation
3.5 	practical: investigate the conditions needed for seed germination
3.6 	understand how germinating seeds utilise food reserves until the 	seedling can carry out photosynthesis
3.7 	understand that plants can reproduce asexually by natural 	methods (illustrated by runners) and by artificial methods 	(illustrated by cuttings)





	GCE Biology B - Topic 3 – Classification and Biodiversity
	International GCSE Biology

	3.1	Classification
i	Know that the classification system consists of a hierarchy of domain, kingdom, phylum, class, order, family, genus and species.
ii	Understand the limitations of the definition of a species as a group of organisms with similar characteristics that interbreed to produce fertile offspring.
iii	Understand why it is often difficult to assign organisms to any one species or to identify new species.
iv	Understand how gel electrophoresis can be used to distinguish between species and determine evolutionary relationships.
v	Know that DNA sequencing and bioinformatics can be used to distinguish between species and determine evolutionary relationships.
vi	Understand the role of scientific journals, the peer review process and scientific conferences in validating new evidence supporting the accepted scientific theory of evolution.
vii	Understand the evidence for the three-domain model of classification as an alternative to the five-kingdom model and the role of the scientific community in validating this evidence.
	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 B - Topic 3 – Classification and Biodiversity
	International GCSE Biology

	3.2	Natural selection
i	Understand how evolution can come about through natural selection acting on variation bringing about adaptations.
ii	Understand how organisms occupy niches according to physiological, behavioural and anatomical adaptations.
iii	Understand how reproductive isolation can lead to allopatric and sympatric speciation.
iv	Understand that there is an evolutionary race between pathogens and the development of medicines to treat the diseases they cause.
	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
3.33 	understand that variation within a species can be genetic, 	environmental, or a combination of both


	3.3 Biodiversity 
i 	Know that biodiversity can be assessed at different scales:
· within a habitat at the species level using a formula to calculate an index of diversity 
· within a species at the genetic level by looking at the variety of alleles in the gene pool of a population.
ii 	Understand the ethical and economic reasons (ecosystem 	services) for the maintenance of biodiversity.
iii 	Understand the principles of ex-situ (zoos and seed banks) 	and in-situ conservation (protected habitats), and the 	issues surrounding each method.
	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 B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.1 Surface area to volume ratio
i 	Understand how surface area to volume ratio affects 	transport of molecules in living organisms.
ii 	Understand why organisms need a mass transport system and specialised gas exchange surfaces as they increase in size.
	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

	4.2	Cell transport mechanisms
i	Know the structure of the cell surface membrane with reference to the fluid mosaic model.
ii	Understand how passive transport is brought about by:
•	diffusion
•	facilitated diffusion (through carrier proteins and protein channels)
•	osmosis.
iii	Understand how the properties of molecules affects how they are transported, including solubility, size and charge.
iv	Know that large molecules can be transported into and out of cells through the formation of vesicles, in the processes of endocytosis and exocytosis.
	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
Topic 2(h) – Transport
2.55B 	understand how water is absorbed by root hair cells
Topic 2(d) – Movement of substances in 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

	GCE Biology B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.2	Cell transport mechanisms (Con’t)
CORE PRACTICAL 5: Investigate the effect of temperature on beetroot membrane permeability.
CORE PRACTICAL 6: Determine the water potential of a plant tissue.
Water potential = turgor pressure + osmotic potential 
𝛙 = P +  π

v	Understand the process of active transport, including the role of ATP.
vi	Know that phosphorylation of ADP requires energy and that 	hydrolysis of ATP provides an accessible supply of energy 	for biological processes.
	Topic 2(d) – Movement of substances in and out of cells
2.17	 practical: investigate diffusion and osmosis using living and non-	living systems
Topic 2(e) – Nutrition
2.34	understand how the process of respiration produces ATP in living 	organisms
2.35	know that ATP provides energy for cells

	4.3 Gas exchange
i	Understand how insects, fish and mammals are adapted for gas exchange.

CORE PRACTICAL 7: Dissect an insect to show the structure of the gas exchange system taking into account the safe and ethical use of organisms.
	Topic 2(g) – Gas exchange
2.46	describe the structure of the thorax, including the ribs, intercostal 	muscles, diaphragm, trachea, bronchi, bronchioles, alveoli and 	pleural membranes
2.47	understand the role of the intercostal muscles and the diaphragm 	in ventilation
2.48 	explain how alveoli are adapted for gas exchange by diffusion 	between air in the lungs and blood in capillaries

	GCE Biology B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.3 Gas exchange (Con’t)
ii	Understand gas exchange in flowering plants, including the 	role of stomata, gas exchange surfaces in the leaf and 	lenticels.
	Topic 2(g) – Gas exchange
2.40B 	understand the role of diffusion in gas exchange
2.41B	understand gas exchange (of carbon dioxide and oxygen) in 	relation to respiration and photosynthesis
2.42B	understand how the structure of the leaf is adapted for gas 	exchange
2.43B	describe the role of stomata in gas exchange
2.44B 	understand how respiration continues during the day and 	night, but that the net exchange of carbon dioxide and 	oxygen depends on the intensity of light
2.45B 	practical: investigate the effect of light on net gas exchange 	from a leaf, using hydrogen-carbonate indicator

	4.4	Circulation
i	Know the structure of the heart, arteries, veins and capillaries.

	Topic 2(h) – Transport
2.65	describe the structure of the heart and how it functions
2.66	explain how the heart rate changes during exercise and under the 	influence of adrenaline





	GCE Biology B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.4	Circulation (Con’t)
ii	Understand the advantages of a double circulatory system in mammals over the single circulatory systems in bony fish, including the facility for blood to be pumped to the body at higher pressure and the splitting of oxygenated and deoxygenated blood.
iii	Know the sequence of events of the cardiac cycle.
iv	Understand myogenic stimulation of the heart, including the roles of the sinoatrial node (SAN), atrioventricular node (AVN) and bundle of His.
v	Be able to interpret data showing ECG traces and pressure changes during the cardiac cycle.
vi	Know the structure of blood as plasma and blood cells, to include erythrocytes and leucocytes (neutrophils, eosinophils, monocytes and lymphocytes).
vii	Know the function of blood as transport, defence, and formation of lymph and tissue fluid.

	Topic 2(h) – Transport
2.68	understand how the structure of arteries, veins and capillaries 	relate to their function
2.69 	understand the general structure of the circulation system, 	including the blood vessels to and from the heart and lungs, liver 	and kidneys
2.59 	describe the composition of the blood: red blood cells, white blood 	cells, platelets and plasma
2.60 	understand the role of plasma in the transport of carbon dioxide, 	digested food, urea, hormones and heat energy
2.61 	understand how adaptations of red blood cells make them suitable 	for the transport of oxygen, including shape, the absence of a 	nucleus and the presence of haemoglobin
2.62 	understand how the immune system responds to disease using 	white blood cells, illustrated by phagocytes ingesting pathogens 	and lymphocytes releasing antibodies specific to the pathogen
2.63B 	understand how vaccination results in the manufacture of 	memory cells, which enable future antibody production to the 	pathogen to occur sooner, faster and in greater quantity


	GCE Biology B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.4	Circulation (Con’t)
viii	Understand the role of platelets and plasma proteins in the sequence of events leading to blood clotting, including:
•	platelets form a plug and release clotting factors, including thromboplastin
•	prothrombin changes to its active form, thrombin
•	soluble fibrinogen forms insoluble fibrin to cover the wound.
ix	Understand the stages that lead to atherosclerosis, its 	effect on health and the factors that increase the risk of its 	development.
	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 B - Topic 4 – Exchange and Transport
	International GCSE Biology

	4.7	Transport in plants
i	Understand the structure of xylem and phloem tissues in relation to their role in transport.
ii	Understand how water can be moved through plant cells by the apoplastic and symplastic pathways.
iii	Understand how the cohesion-tension model explains the transport of water from plant roots to shoots.
iv	Understand how temperature, light, humidity and movement of air affect the rate of transpiration.
v	Understand the strengths and weaknesses of the mass-flow hypothesis in explaining the movement of sugars through phloem tissue.

CORE PRACTICAL 8: Investigate factors affecting water uptake by plant shoots using a potometer.
	Topic 2(h) – Transport
[bookmark: _GoBack]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
2.55B 	understand how water is absorbed by root hair cells
2.56B 	understand that transpiration is the evaporation of water from 	the surface of a plant
2.57B 	understand how the rate of transpiration is affected by 	changes in humidity, wind speed, temperature and light 	intensity
2.58B 	practical: investigate the role of environmental factors in 	determining the rate of transpiration from a leafy shoot
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