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Scheme of Work Support
This document is intended to help departments finalise, augment or generate fresh schemes of work for the new biology qualifications.
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Contents 
· A full ‘cut and paste-able’ list of the learning outcomes in modules 2-6 (Biology A) and 2-5 (Biology B). Please refer to the relevant specification for important ‘Additional guidance’ on each learning outcome when preparing to teach the content.

· Indicative teaching hours for each sub-topic: 
a) in terms of total teacher contact time required including initial lesson time when teaching the content for the first time, assessment and revision (i.e. the Guided Learning Hours concept – which sums to 180 h in each year).
b) the shorter time expected to be required just for the initial lesson time (useful for SoW planning).
· An example scheme of work for the first month of teaching the new Biology A course, generated using the online Scheme of Work Builder

Introduction 
All this material is for information only. It is intended as a resource that you may find useful as a starting point or as a ‘double-check’ against what you already have. If you don’t find it useful please don’t use it and if you disagree with the suggested teaching times please go with your own judgement and experience. Sometimes it is useful to have somebody else’s opinion if only to crystallise your own.
There are so many different ways in which A Level Biology timetabling and teaching is structured in different schools and colleges that it is impossible to produce even a suggestion for a Scheme of Work for all circumstances. The exemplar has been prepared for a fictitious department where each A Level class has just one teacher and has two double lessons (2 x 100 min) and one single lesson (50 min) each week.
To use the online scheme of work builder for the biology specification you are following click the appropriate link below:
Biology A http://www.ocr.org.uk/qualifications/as-a-level-gce-biology-a-h020-h420-from-2015/scheme-of-work/
Biology B http://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/scheme-of-work/
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Biology A Learning Outcomes
Module 2: Foundations in biology
Topic 2.1: Foundations in biology
	Subtopic
	Learning outcome

	2.1.1 Cell structure
Indicative total teacher contact time (h): 18
Indicative initial teaching time (h): 15
	(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms

	
	(b) the preparation and examination of microscope slides for use in light microscopy

	
	(c) the use of staining in light microscopy

	
	(d) the representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue

	
	(e) the use and manipulation of the magnification formula

	
	(f) the difference between magnification and resolution

	
	(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components

	
	(h) photomicrographs of cellular components in a range of eukaryotic cells

	
	(i) the interrelationship between the organelles involved in the production and secretion of proteins

	
	(j) the importance of the cytoskeleton

	
	(k) the similarities and differences in the structure and ultrastructure of prokaryotic and eukaryotic cells

	2.1.2 Biological molecules
Indicative total teacher contact time (h): 30
Indicative initial teaching time (h): 25
	(a) how hydrogen bonding occurs between water molecules, and relate this, and other properties of water, to the roles of water for living organisms

	
	(b) the concept of monomers and polymers and the importance of condensation and hydrolysis reactions in a range of biological molecules

	
	(c) the chemical elements that make up biological molecules

	
	(d) the ring structure and properties of glucose as an example of a hexose monosaccharide and the structure of ribose

	
	(e) the synthesis and breakdown of a disaccharide and polysaccharide by the formation and breakage of glycosidic bonds

	
	(f) the structure of starch (amylose and amylopectin), glycogen and cellulose molecules

	
	(g) how the structures and properties of glucose, starch, glycogen and cellulose molecules relate to their functions in living organisms

	
	(h) the structure of a triglyceride and a phospholipid as examples of macromolecules

	
	(i) the synthesis and breakdown of triglycerides by the formation (esterification) and breakage of ester bonds between fatty acids and glycerol

	
	(j) how the properties of triglyceride, phospholipid and cholesterol molecules relate to their functions in living organisms

	
	(k) the general structure of an amino acid

	
	(l) the synthesis and breakdown of dipeptides and polypeptides, by the formation and breakage of peptide bonds

	
	(m) the levels of protein structure

	
	(n) the structure and function of globular proteins including a conjugated protein

	
	(o) the properties and functions of fibrous proteins

	
	(p) the key inorganic ions that are involved in biological processes

	
	(q) how to carry out and interpret the results of the
following chemical tests:
• biuret test for proteins
• Benedict’s test for reducing and non-reducing sugars
• reagent test strips for reducing sugars
• iodine test for starch
• emulsion test for lipids

	
	(r) quantitative methods to determine the concentration of a chemical substance in a solution

	
	(s) (i) the principles and uses of paper and thin layer chromatography to separate biological molecules / compounds
(ii) practical investigations to analyse biological solutions using paper or thin layer chromatography.

	2.1.3 Nucleotides and nucleic acids
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the structure of a nucleotide as the monomer from which nucleic acids are made

	
	(b) the synthesis and breakdown of polynucleotides by the formation and breakage of phosphodiester bonds

	
	(c) the structure of ADP and ATP as phosphorylated nucleotides

	
	(d) (i) the structure of DNA (deoxyribonucleic acid)
(ii) practical investigations into the purification of DNA by precipitation

	
	(e) semi-conservative DNA replication

	
	(f) the nature of the genetic code

	
	(g) transcription and translation of genes resulting in the synthesis of polypeptides

	2.1.4 Enzymes
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the role of enzymes in catalysing reactions that affect metabolism at a cellular and whole organism level

	
	(b) the role of enzymes in catalysing both intracellular and extracellular reactions

	
	(c) the mechanism of enzyme action

	
	(d) (i) the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity
(ii) practical investigations into the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity

	
	(e) the need for coenzymes, cofactors and prosthetic groups in some enzyme-controlled reactions

	
	(f) the effects of inhibitors on the rate of enzyme controlled reactions

	2.1.5 Biological membranes
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the roles of membranes within cells and at the surface of cells

	
	(b) the fluid mosaic model of membrane structure and the roles of its components

	
	(c) (i) factors affecting membrane structure and permeability
(ii) practical investigations into factors affecting membrane structure and permeability

	
	(d) (i) the movement of molecules across membranes
(ii) practical investigations into the factors affecting diffusion rates in model cells

	
	(e) (i) the movement of water across membranes by osmosis and the effects that solutions of different water potential can have on plant and animal cells
(ii) practical investigations into the effects of solutions of different water potential on plant and animal cells.

	2.1.6 Cell division, cell diversity and cellular organisation
Indicative total teacher contact time (h): 20
Indicative initial teaching time (h): 16
	(a) the cell cycle

	
	(b) how the cell cycle is regulated

	
	(c) the main stages of mitosis

	
	(d) sections of plant tissue showing the cell cycle and stages of mitosis

	
	(e) the significance of mitosis in life cycles

	
	(f) the significance of meiosis in life cycles

	
	(g) the main stages of meiosis

	
	(h) how cells of multicellular organisms are specialised for particular functions

	
	(i) the organisation of cells into tissues, organs and organ systems

	
	(j) the features and differentiation of stem cells

	
	(k) the production of erythrocytes and neutrophils derived from stem cells in bone marrow

	
	(l) the production of xylem vessels and phloem sieve tubes from meristems

	
	(m) the potential uses of stem cells in research and medicine


Module 3: Exchange and transport
Topic 3.1: Exchange and transport
	Subtopic
	Learning outcome

	3.1.1 Exchange surfaces
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the need for specialised exchange surfaces

	
	(b) the features of an efficient exchange surface

	
	(c) the structures and functions of the components of the mammalian gaseous exchange system

	
	(d) the mechanism of ventilation in mammals

	
	(e) the relationship between vital capacity, tidal volume, breathing rate and oxygen uptake

	
	(f) the mechanisms of ventilation and gas exchange in bony fish and insects

	
	(g) the dissection, examination and drawing of the gaseous exchange system of a bony fish and/or insect trachea

	
	(h) the examination of microscope slides to show the histology of exchange surfaces

	3.1.2 Transport in animals
Indicative total teacher contact time (h): 15
Indicative initial teaching time (h): 11
	(a) the need for transport systems in multicellular animals

	
	(b) the different types of circulatory systems

	
	(c) the structure and functions of arteries, arterioles, capillaries, venules and veins

	
	(d) the formation of tissue fluid from plasma

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

	
	(f) the cardiac cycle

	
	(g) how heart action is initiated and coordinated

	
	(h) the use and interpretation of electrocardiogram (ECG) traces

	
	(i) the role of haemoglobin in transporting oxygen and carbon dioxide

	
	(j) the oxygen dissociation curve for fetal and adult human haemoglobin.

	3.1.3 Transport in plants
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the need for transport systems in multicellular plants

	
	(b) (i) the structure and function of the vascular system in the roots, stems and leaves of herbaceous dicotyledonous plants
(ii) the examination and drawing of stained sections of plant tissue to show the distribution of xylem and phloem
(iii) the dissection of stems, both longitudinally and transversely, and their examination to demonstrate the position and structure of xylem vessels

	
	(c) (i) the process of transpiration and the environmental factors that affect
transpiration rate
(ii) practical investigations to estimate transpiration rates

	
	(d) the transport of water into the plant, through the plant and to the air surrounding the leaves

	
	(e) adaptations of plants to the availability of water in their environment

	
	(f) the mechanism of translocation


Module 4: Biodiversity, evolution and disease
Topic 4.1: Communicable diseases, disease prevention and the immune system
	Subtopic
	Learning outcome

	4.1.1 Communicable diseases, disease prevention and the immune system
Indicative total teacher contact time (h): 21
Indicative initial teaching time (h): 16
	(a) the different types of pathogen that can cause communicable diseases in plants and animals

	
	(b) the means of transmission of animal and plant communicable pathogens

	
	(c) plant defences against pathogens

	
	(d) the primary non-specific defences against pathogens in animals

	
	(e) (i) the structure and mode of action of phagocytes
(ii) examination and drawing of cells observed in blood smears

	
	(f) the structure, different roles and modes of action of B and T lymphocytes in the specific immune response

	
	(g) the primary and secondary immune responses

	
	(h) the structure and general functions of antibodies

	
	(i) an outline of the action of opsonins, agglutinins and anti-toxins

	
	(j) the differences between active and passive immunity, and between natural and artificial immunity

	
	(k) autoimmune diseases

	
	(l) the principles of vaccination and the role of vaccination programmes in the prevention of epidemics

	
	(m) possible sources of medicines

	
	(n) the benefits and risks of using antibiotics to manage bacterial infection.


Topic 4.2: Biodiversity
	Subtopic
	Learning outcome

	4.2.1 Biodiversity
Indicative total teacher contact time (h): 14
Indicative initial teaching time (h): 11
	(a) how biodiversity may be considered at different levels

	
	(b) (i) how sampling is used in measuring the biodiversity of a habitat and the importance of sampling
(ii) practical investigations collecting random and non-random samples in the field

	
	(c) how to measure species richness and species evenness in a habitat

	
	(d) the use and interpretation of Simpson’s Index of Diversity (D) to calculate the biodiversity of a habitat

	
	(e) how genetic biodiversity may be assessed, including calculations

	
	(f) the factors affecting biodiversity

	
	(g) the ecological, economic and aesthetic reasons for maintaining biodiversity

	
	(h) in situ and ex situ methods of maintaining biodiversity

	
	(i) international and local conservation agreements made to protect species and habitats

	4.2.2 Classification and evolution
Indicative total teacher contact time (h): 14
Indicative initial teaching time (h): 11
	(a) the biological classification of species

	
	(b) the binomial system of naming species and the advantage of such a system

	
	(c) (i) the features used to classify organisms into the five kingdoms: Prokaryotae, Protoctista, Fungi, Plantae, Animalia
(ii) the evidence that has led to new classification systems, such as the three
domains of life, which clarifies relationships

	
	(d) the relationship between classification and phylogeny

	
	(e) the evidence for the theory of evolution by natural selection

	
	(f) the different types of variation

	
	(g) the different types of adaptations of organisms to their environment

	
	(h) the mechanism by which natural selection can affect the characteristics of a population over time

	
	(i) how evolution in some species has implications for human populations
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Module 5: Communication, homeostasis and energy
Topic 5.1: Communication and homeostasis
	Subtopic
	Learning outcome

	5.1.1 Communication and homeostasis
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the need for communication systems in multicellular organisms

	
	(b) the communication between cells by cell signalling

	
	(c) the principles of homeostasis

	
	(d) the physiological and behavioural responses involved in temperature control in ectotherms and endotherms

	5.1.2 Excretion as an example of homeostatic control
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) the term excretion and its importance in maintaining metabolism and homeostasis

	
	(b) (i) the structure and functions of the mammalian liver
(ii) the examination and drawing of stained sections to show the histology of liver tissue

	
	(c) (i) the structure, mechanisms of action and functions of the mammalian kidney
(ii) the dissection, examination and drawing of the external and internal structure of the kidney
(iii) the examination and drawing of stained sections to show the histology of nephrons

	
	(d) the control of the water potential of the blood

	
	(e) the effects of kidney failure and its potential treatments

	
	(f) how excretory products can be used in medical diagnosis.

	5.1.3 Neuronal communication
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) the roles of mammalian sensory receptors in converting different types of stimuli into nerve impulses

	
	(b) the structure and functions of sensory, relay and motor neurones

	
	(c) the generation and transmission of nerve
impulses in mammals

	
	(d) the structure and roles of synapses in
neurotransmission

	5.1.4 Hormonal communication
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) endocrine communication by hormones

	
	(b) the structure and functions of the adrenal glands

	
	(c) (i) the histology of the pancreas
(ii) the examination and drawing of stained sections of the pancreas to show the histology of the endocrine tissues

	
	(d) how blood glucose concentration is regulated

	
	(e) the differences between Type 1 and Type 2 diabetes mellitus

	
	(f) the potential treatments for diabetes mellitus.

	5.1.5 Plant and animal responses
Indicative total teacher contact time (h): 24
Indicative initial teaching time (h): 18
	(a) (i) the types of plant responses
(ii) practical investigations into phototropism and geotropism

	
	(b) the roles of plant hormones

	
	(c) the experimental evidence for the role of auxins in the control of apical dominance

	
	(d) the experimental evidence for the role of gibberellin in the control of stem elongation and seed germination

	
	(e) practical investigations into the effect of plant hormones on growth

	
	(f) the commercial use of plant hormones

	
	(g) the organisation of the mammalian nervous system

	
	(h) the structure of the human brain and the functions of its parts

	
	(i) reflex actions

	
	(j) the coordination of responses by the nervous and endocrine systems

	
	(k) the effects of hormones and nervous mechanisms on heart rate

	
	(l) (i) the structure of mammalian muscle and the mechanism of muscular contraction
(ii) the examination of stained sections or photomicrographs of skeletal muscle.


Topic 5.2: Energy for biological processes
	Subtopic
	Learning outcome

	5.2.1 Photosynthesis
Indicative total teacher contact time (h): 14
Indicative initial teaching time (h): 11
	(a) the interrelationship between the process of photosynthesis and respiration

	
	(b) the structure of a chloroplast and the sites of the two main stages of photosynthesis

	
	(c) (i) the importance of photosynthetic pigments in photosynthesis
(ii) practical investigations using thin layer chromatography (TLC) to separate
photosynthetic pigments

	
	(d) the light-dependent stage of photosynthesis

	
	(e) the fixation of carbon dioxide and the light independent stage of photosynthesis

	
	(f) the uses of triose phosphate (TP)

	
	(g) (i) factors affecting photosynthesis
(ii) practical investigations into factors affecting the rate of photosynthesis

	5.2.2 Respiration
Indicative total teacher contact time (h): 24
Indicative initial teaching time (h): 18
	(a) the need for cellular respiration

	
	(b) the structure of the mitochondrion

	
	(c) the process and site of glycolysis

	
	(d) the link reaction and its site in the cell

	
	(e) the process and site of the Krebs cycle

	
	(f) the importance of coenzymes in cellular respiration

	
	(g) the process and site of oxidative phosphorylation

	
	(h) the chemiosmotic theory

	
	(i) (i) the process of anaerobic respiration in eukaryotes
(ii) practical investigations into respiration rates in yeast, under aerobic and anaerobic conditions

	
	(j) the difference in relative energy values of carbohydrates, lipids and proteins as respiratory substrates

	
	(k) the use and interpretation of the respiratory quotient (RQ)

	
	(l) practical investigations into the effect of factors such as temperature, substrate concentration and different respiratory substrates on the rate of
respiration


Module 6: Genetics, evolution and ecosystems
Topic 6.1: Genetics and evolution
	Subtopic
	Learning outcome

	6.1.1 Cellular control
Indicative total teacher contact time (h): 8
Indicative initial teaching time (h): 7
	(a) types of gene mutations and their possible effects on protein production and function

	
	(b) the regulatory mechanisms that control gene expression at the transcriptional level, posttranscriptional level and post-translational level

	
	(c) the genetic control of the development of body plans in different organisms

	
	(d) the importance of mitosis and apoptosis as mechanisms controlling the development of body form.

	6.1.2 Patterns of inheritance
Indicative total teacher contact time (h): 16
Indicative initial teaching time (h): 12
	(a) (i) the contribution of both environmental and genetic factors to phenotypic variation
(ii) how sexual reproduction can lead to genetic variation within a species

	
	(b) (i) genetic diagrams to show patterns of inheritance
(ii) the use of phenotypic ratios to identify linkage (autosomal and sex linkage) and epistasis

	
	(c) using the chi-squared (χ2) test to determine the significance of the difference between observed and expected results

	
	(d) the genetic basis of continuous and discontinuous variation

	
	(e) the factors that can affect the evolution of a species

	
	(f) the use of the Hardy–Weinberg principle to calculate allele frequencies in populations

	
	(g) the role of isolating mechanisms in the evolution of new species

	
	(h) (i) the principles of artificial selection and its uses
(ii) the ethical considerations surrounding the use of artificial selection.

	6.1.3 Manipulating genomes
Indicative total teacher contact time (h): 16
Indicative initial teaching time (h): 12
	(a) the principles of DNA sequencing and the development of new DNA sequencing techniques

	
	(b) (i) how gene sequencing has allowed for genome-wide comparisons between individuals and between species
(ii) how gene sequencing has allowed for the sequences of amino acids in polypeptides to be predicted
(iii) how gene sequencing has allowed for the development of synthetic biology

	
	(c) the principles of DNA profiling and its uses

	
	(d) the principles of the polymerase chain reaction (PCR) and its application in DNA analysis

	
	(e) the principles and uses of electrophoresis for separating nucleic acid fragments or proteins

	
	(f) (i) the principles of genetic engineering
(ii) the techniques used in genetic engineering

	
	(g) the ethical issues (both positive and negative) relating to the genetic manipulation of animals (including humans), plants and microorganisms

	
	(h) the principles of, and potential for, gene therapy in medicine.


Topic 6.2: Cloning and biotechnology
	Subtopic
	Learning outcome

	6.2.1 Cloning and biotechnology
Indicative total teacher contact time (h): 18
Indicative initial teaching time (h): 15
	(a) (i) natural clones in plants and the production of natural clones for use in horticulture
(ii) how to take plant cuttings as an example of a simple cloning technique

	
	(b) (i) the production of artificial clones of plants by micropropagation and tissue culture
(ii) the arguments for and against artificial cloning in plants

	
	(c) natural clones in animal species

	
	(d) (i) how artificial clones in animals can be produced by artificial embryo twinning or by enucleation and somatic cell nuclear transfer (SCNT)
(ii) the arguments for and against artificial cloning in animals

	
	(e) the use of microorganisms in biotechnological processes

	
	(f) the advantages and disadvantages of using microorganisms to make food for human consumption

	
	(g) (i) how to culture microorganisms effectively, using aseptic techniques
(ii) the importance of manipulating the growing conditions in batch and continuous fermentation in order to maximise the yield of product required

	
	(h) (i) the standard growth curve of a microorganism in a closed culture
(ii) practical investigations into the factors affecting the growth of microorganisms

	
	(i) the uses of immobilised enzymes in biotechnology and the different methods of immobilisation



Topic 6.3: Ecosystems
	Subtopic
	Learning outcome

	6.3.1 Ecosystems
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) ecosystems, which range in size, are dynamic and are influenced by both biotic and abiotic factors

	
	(b) biomass transfers through ecosystems

	
	(c) recycling within ecosystems

	
	(d) the process of primary succession in the development of an ecosystem

	
	(e) (i) how the distribution and abundance of organisms in an ecosystem can be measured
(ii) the use of sampling and recording methods to determine the distribution and abundance of organisms in a variety of ecosystems.

	6.3.2 Populations and sustainability
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the factors that determine size of a population

	
	(b) interactions between populations

	
	(c) the reasons for, and differences between, conservation and preservation

	
	(d) how the management of an ecosystem can provide resources in a sustainable way

	
	(e) the management of environmental resources and the effects of human activities.
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Module 2: Cells and chemicals for life
Topic 2.1: Cells and chemicals for life
	Subtopic
	Learning outcome

	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 

	
	(b) the procedure for differential staining

	
	(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 

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

	
	(e) practical investigations using a haemocytometer to determine cell counts

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

	
	(g) the ultrastructure of a typical eukaryotic animal cell, such as a leucocyte, as revealed by an electron microscope

	
	(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

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

	
	(j) how the plasma membrane is composed of modified lipids and how the structure of triglycerides and phospholipids is related to their functions

	
	(k) the fluid mosaic model of the typical plasma membrane

	
	(l) the movement of molecules across plasma membranes

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

	
	(n) the roles of membranes within and at the surface of cells

	
	(o) the interrelationship between the organelles involved in the production and secretion of proteins.

	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

	
	(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

	
	(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

	
	(d) the importance of hydrolysis and condensation of biological molecules in cell metabolism 

	
	(e) the structure of the ring form of α-glucose as an example of a simple monosaccharide, and lactose as a disaccharide

	
	(f) (i) the formation of polysaccharides by condensation (ii) a test for the identification and measurement of starch

	
	(g) osmosis, in terms of one movement of water down a water potential gradient

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

	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

	
	(b) the molecular structure of globular proteins as illustrated by the structure of enzymes and haemoglobin

	
	(c) how the structure of globular proteins enable enzyme molecules to catalyse specific metabolic reactions

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

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

	
	(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

	
	(f) the use of enzymes and inhibitors in medical diagnosis and treatment

	
	(g) the donation of blood, and the types and uses of stored blood products

	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

	
	(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

	
	(e) the nature of the genetic code

	
	(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





Topic 2.2: Transport and gas exchange systems
	Subtopic
	Learning outcome

	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

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

	
	(c) the cardiac cycle

	
	(d) how heart action is initiated and co-ordinated

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

	
	(f) the effect of heart rate on cardiac output

	
	(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)

	
	(i) the emergency treatment given to a person suffering a suspected heart attack or 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

	
	(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

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

	
	(e) the interpretation of systolic and diastolic blood pressure measurements

	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

	
	(b) the process of gas exchange in the alveoli

	
	(c) the parameters affecting pulmonary ventilation

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

	
	(e) the process of gas exchange in terrestrial plants

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

	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

	
	(b) the structure, function and location of vascular tissue in roots, stems and leaves

	
	(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

	
	(d) the entry and transport of water in terrestrial plants

	
	(e) (i) the process of transpiration and the environmental factors that affect the transpiration rate (ii) practical investigations to estimate transpiration rates

	
	(f) the mechanism of translocation





Module 3: Cell division, development and disease control
Topic 3.1: Cell division and development
	Subtopic
	Learning outcome

	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

	
	(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

	
	(c) the principal stages and features of apoptosis

	
	(d) the importance of apoptosis and mitosis in growth and repair

	
	(e) (i) the differentiation of stem cells into specialised cells (ii) current applications and uses of 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

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

	
	(c) how meiosis produces daughter cells that are genetically different

	
	(d) the programme of antenatal care in the United Kingdom

	
	(e) the dietary changes recommended 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

	
	(h) the advantages and disadvantages of techniques for assessing fetal development and detecting disorders

	
	(i) the production and use of karyotypes

	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

	
	(b) the types of evidence used in biological classification and consideration of how theories change as new evidence is found

	
	(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

	
	(d) the interpretation of phylogenetic trees and genetic data to show relatedness and classification in plants and animals

	
	(e) (i) behavioural, physiological and anatomical adaptations to the environment (ii) practical investigation into adaptations of plants to environmental factors

	
	(f) the evolution of language as an example of a scientific question with many competing theories

	
	(g) adaptation and selection as components of evolution

	
	(h) the definition and measurement of biodiversity

	
	(i) the calculations of genetic diversity within populations.


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

	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

	
	(b) the causes, means of transmission, symptoms and the principal treatment of tuberculosis (TB) and HIV/AIDS

	
	(c) the structure of the Human Immunodeficiency Virus (HIV)

	
	(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

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

	
	(g) the analysis, interpretation and use of epidemiological data

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

	
	(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

	
	(b) the mode of action of phagocytes

	
	(c) the different roles and modes of action of B and T lymphocytes in the specific immune response

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

	
	(e) the structure and general function(s) of antibodies

	
	(f) how individuals can be tested for TB and HIV infection

	
	(g) the differences between active and passive immunity, and between natural and artificial immunity

	
	(h) how allergies can result from hypersensitivity of the immune system

	3.2.3 Controlling communicable diseases 
Indicative total teacher contact time (h): 10
Indicative initial teaching time (h): 8
	(a) the principles of vaccination

	
	(b) the role of vaccination programmes in the prevention of epidemics

	
	(c) the biological problems in the development of vaccines and the use of vaccination programmes

	
	(d) the ethical issues related to the development and use of vaccines

	
	(e) the use of antibiotics in the treatment of communicable disease

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

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


Topic 3.3: Non-communicable diseases
	Subtopic
	Learning outcome

	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

	
	(b) the cellular basis of cancer

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

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

	
	(e) the evaluation of epidemiological evidence linking potential risk factors with particular forms of cancer

	
	(f) the methods used to detect cancers

	
	(g) the ethical and economic considerations when screening and conducting genetic tests for cancer

	
	(h) the methods used to treat patients with cancer

	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

	
	(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

	
	(e) the importance of plants as potential sources of medicinal drugs

	
	(f) the design and use of clinical trials to assess the value of treatments

	
	(g) the role of NICE (National Institute for Health and Clinical Excellence) in providing guidelines for treatments


Module 4: Energy, reproduction and populations
Topic 4.1: Energy, metabolism and exercise
	Subtopic
	Learning outcome

	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

	
	(b) an outline of the link reaction

	
	(c) an outline of the Krebs cycle

	
	(d) an outline of the process of oxidative phosphorylation

	
	(e) an outline of the process of anaerobic respiration in muscle cells and in yeast

	
	(f) the relative energy values of different respiratory substrates

	
	(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.

	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

	
	(b) the factors affecting aerobic fitness

	
	(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

	
	(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

	
	(e) supplementary methods of enhancing athletic performance

	
	(f) the significance of VO2 max as a measure of aerobic fitness

	
	(g) the role of haemoglobin in oxygen transport

	
	(h) the oxygen dissociation curves for different respiratory pigments

	
	(i) the factors which affect oxygen dissociation from respiratory pigments 

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

	
	(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

	
	(l) the sliding filament theory of muscle contraction




Topic 4.2: Mammalian reproduction
	Subtopic
	Learning outcome

	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

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

	
	(c) the process of gametogenesis

	
	(d) the structure of the secondary oocyte and sperm related to their functions

	
	(e) the role of hormones in gametogenesis

	
	(f) the role of hormones in the regulation of the menstrual cycle

	
	(g) the process of fertilisation

	
	(h) the use of monoclonal antibodies in pregnancy testing

	
	(i) a consideration and evaluation of the biological and ethical issues surrounding infertility

	
	(j) assisted reproduction

	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

	
	(b) managing the effects of ageing on the female reproductive system

	
	(c) the effects of ageing on the male urinogenital system


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

	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

	
	(b) the process of the light-dependent stage of photosynthesis

	
	(c) the production of complex organic molecules in the light-independent stage of photosynthesis (Calvin cycle)

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

	
	(e) the metabolism of TP and GP to produce carbohydrates, lipids and 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

	
	(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

	
	(i) the transfer of biomass through a food chain in food production 

	
	(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

	
	(k) the role of ruminants in the human food chain

	
	(l) (i) farms as ecosystems (ii) the potential for conflict between agriculture and conservation

	
	(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

	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

	
	(b) the impact of the rise in human population on ecosystems and biodiversity

	
	(c) the ecological, economic and scientific importance of species biodiversity

	
	(d) the global food security agenda concerning sustainable food production and food consumption


Topic 4.4: From flowers to food
	Subtopic
	Learning outcome

	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

	
	(b) adaptations of flowers for pollination

	
	(c) fertilisation and seed formation

	
	(d) (i) the germination of seeds (ii) investigations into the factors affecting germination

	
	(e) the importance of cereals as staple foods




Module 5: Genetics, control and homeostasis
Topic 5.1: Genetics in the twenty first century
	Subtopic
	Learning outcome

	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

	
	(b) gene mutations

	
	(c) patterns of inheritance which show codominance and multiple gene variants (alleles)

	
	(d) patterns of inheritance which show sex linkage and autosomal linkage

	
	(e) the use of model organisms to investigate patterns of inheritance

	
	(f) chromosome mutations in humans

	
	(g) the role of the genetic counsellor and the ethical issues involved in advising families where a genetic disease has been identified

	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

	
	(b) the link between the changes in the amino acid sequence to the change in structure and properties of proteins (e.g. haemoglobin)

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

	
	(d) factors other than natural selection that contribute to genetic biodiversity

	
	(e) the role of geographical and reproductive isolation in the formation of new species

	
	(f) epigenetics in terms of the effect of environment on gene expression.

	5.1.3 Gene technologies 
Indicative total teacher contact time (h): 12
Indicative initial teaching time (h): 9
	(a) post transcriptional editing of mRNA

	
	(b) the use of genetic modification of bacterial cells to produce some human proteins

	
	(c) the principles and uses of the Polymerase Chain Reaction (PCR)

	
	(d) the principles and uses of agarose gel electrophoresis

	
	(e) the nature and use of haplotypes, SNPs (single nucleotide polymorphisms) and VNTRs (variable number tandem repeats) in human genome studies

	
	(f) the use of genetic engineering in eukaryotic cells

	
	(g) somatic and germ line gene therapy

	
	(h) the principles of RNA interference


Topic 5.2: Nervous control
	Subtopic
	Learning outcome

	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

	
	(b) the structure and function of the human brain

	
	(c) the structure of motor, sensory and relay neurones

	
	(d) the establishment of the resting potential and the transmission of the action potential in neurones

	
	(e) the structure and function of synapses in integrating responses in the nervous system

	
	(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

	
	(g) the use of brain scans in assessing brain and spinal cord damage

	
	(h) the consequences of brain and spinal cord damage

	
	(i) the use of drugs to modify brain activity and function 

	
	(j) psychological and physical drug dependency

	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

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

	
	(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

	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

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




Topic 5.3: Homeostasis
	Subtopic
	Learning outcome

	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 themaintenance of a stable internal environment

	
	(b) the nervous and hormonal control of heart rate

	
	(c) the control of body temperature

	
	(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

	
	(f) the causes, symptoms and treatment of hypothermia and hyperthermia

	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

	
	(b) the regulation of blood glucose by negative feedback

	
	(c) the different types of diabetes

	
	(d) the fasting blood glucose test, glucose tolerance testing and the use of biosensors in the monitoring of blood glucose concentrations

	
	(e) the treatment and management of Type 1 and Type 2 diabetes

	
	(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

	
	(b) the structure of the kidney as part of the excretory system

	
	(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

	
	(d) the role of the kidney in osmoregulation

	
	(e) the role of the kidney as an endocrine gland

	
	(f) the causes, diagnosis and consequence of kidney failure

	
	(g) the use of haemodialysis and peritoneal dialysis in the treatment of kidney failure

	
	(h) the use of transplant surgery in the treatment of kidney failure

	
	(i) the future for transplant surgery



Overview of One Teacher, two doubles, one single - first four weeks
	Week
	Statements
	Teaching activities
	Notes

	1
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms

	Light microscopy video (Wellcome Trust)
Web link to a video showing the use of the light microscope.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Double
Intro and welcome to the course. 
Refresher on light microscopy building on GCSE knowledge / experience.
Blood smear practical - first chance to get some ticks on the practical endorsement sheet.
PAG1
Handouts for students:
-	front sheet for practical endorsement folder
-	glossary of cell structures to complete for next lesson
-	blood smear protocol (including graticule instructions)

	
	2.1.1(b) the preparation and examination of microscope slides for use in light microscopy
	Practical support 9 size and scale (University of York Science Education group)
Web link to a worksheet explaining how to calibrate an eyepiece graticule using a stage micrometer in order to measure specimens under the microscope.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	

	
	
	2.1.1 Glossary
Students fill in the blanks to create a glossary of terms.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONCEPTUALLY
	

	2
	2.1.1(c) the use of staining in light microscopy
	Magnification java tutorial (Olympus America Inc.)
Online images and activities to introduce magnification.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONCEPTUALLY
	Double
Cheek cells stained with methylene blue, drawing by each student retained in folder. 
Annotated and measured, scale bar included.
PAG1
Handouts for students: Cheek cell protocol
Magnification calculation guidance 
M0.1, M0.2, M0.3, M1.1, M1.8, M2.2, M2.3, M2.4
textbook refs: xx – yy

	
	2.1.1(d) the representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue
	Scale of objects worksheet and card sorting activities (Nanosense)
Online images and activities to introduce scale.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONCEPTUALLY
	

	
	2.1.1(e) the use and manipulation of the magnification formula
	Magnification formula calculations guidance sheet
Guidance for calculation.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONCEPTUALLY
	

	3
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	Electron microscopy video (Wellcome Trust)
Web link to a video showing the use of the electron microscope.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Single
Intro to e.m. and ultrastructure Practice magnification formula to work out size of unknown images.
M0.1, M0.2, M0.3, M1.1, M1.8, M2.2, M2.3, M2.4

	
	
	The Cell: An image library (American Society for Cell Biology)
Online resource for eukaryotic cell structure.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONTEXTUALLY
	

	
	
	Dennis Kunkel Microscopy, Inc.
Range of e.m. images.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONTEXTUALLY
	

	4
	2.1.1(f) the difference between magnification and resolution
	Dennis Kunkel Microscopy, Inc.
Range of e.m. images.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONTEXTUALLY
	Double
Ultrastructure of eukaryotes - appearance in micrographs and function within the cell.
Class handouts: labelled, unlabelled and additional 'unseen' set of electron micrographs with identifying letters A-M.
Notes and/or create A3 poster of typical eukaryotic cell.
Quiz each other on unlabelled - class discussion opinions. 
Circulate 'unseen' for students to individually identify (and describe if possible)
Answers / class discussion.
If time: card sort features of T.E.M. versus light microscopy.

	
	2.1.1(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components
	Cell structure interactive and study resources (Cells Alive)
Web link to Cells Alive, which provides a range of interactive animations and free study aids, such as worksheets, puzzles and quizzes.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	

	
	2.1.1(h) photomicrographs of cellular components in a range of eukaryotic cells
	

	

	
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	

	

	5
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	

	Our own teaching activities:

Protein synthesis described in overview.

Recap ultrastructure content while putting protein synthesis in context.


Double

Theory of protein-synthesising ultrastructure. Outline of protein synthesis process itself - sufficient to contextualise the structural aspects.

Student cartoons/flow diagrams of production in eukaryote and prokaryote.

	
	2.1.1(h) photomicrographs of cellular components in a range of eukaryotic cells
	
	

	
	2.1.1(i) the interrelationship between the organelles involved in the production and secretion of proteins
	
	

	6
	2.1.1(k) the similarities and differences in the structure and ultrastructure of prokaryotic and eukaryotic cells
	Cells: Prokaryote vs eukaryote PowerPoint (Biology4Teachers)
Web link to a useful, simply-worded PowerPoint comparing prokaryotic and eukaryotic cells.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Single

Ensure students don’t lose track of the different scales when dealing with typical prokaryote v typical eukaryote. Possible misconception that they are similar size when comparison images get shown side by side.

	7
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	Cell! Cell! Cell! PowerPoint (Intech Science Centre and NSC Creative)
Web link to a PowerPoint which touches on the structure of phospholipid membranes around and within the cell, the nucleus, endoplasmic reticulum, vesicles, endocytosis and exocytosis, and the roles of the cytoskeleton in movement within the cell and cell shape.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Double

Theory of cytoskeleton  Last chance to get glossary

complete and correct before end of sub-topic test

Amoeba proteus live microscopy with drawings in practical folder including labels and scale

Student handout: Amoeba practical protocol

	
	2.1.1(j) the importance of the cytoskeleton
	2.1.1 Glossary
Students fill in the blanks to create a glossary of terms.
View full activity in Cell structure (2.1.1) - Online delivery guide

THINKING CONCEPTUALLY
	

	
	2.1.1(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components
	

	

	8
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	Cell! Cell! Cell! PowerPoint (Intech Science Centre and NSC Creative)
Web link to a PowerPoint which touches on the structure of phospholipid membranes around and within the cell, the nucleus, endoplasmic reticulum, vesicles, endocytosis and exocytosis, and the roles of the cytoskeleton in movement within the cell and cell shape.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Double

Re-cap summary and end of sub- topic test

Student handout: cell structure test 


	
	2.1.1(b) the preparation and examination of microscope slides for use in light microscopy
	

	

	
	2.1.1(c) the use of staining in light microscopy
	

	

	
	2.1.1(d) the representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue
	

	

	
	2.1.1(e) the use and manipulation of the magnification formula
	

	

	
	2.1.1(f) the difference between magnification and resolution
	

	

	
	2.1.1(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components
	

	

	
	2.1.1(h) photomicrographs of cellular components in a range of eukaryotic cells
	

	

	
	2.1.1(i) the interrelationship between the organelles involved in the production and secretion of proteins
	

	

	
	2.1.1(j) the importance of the cytoskeleton
	

	

	
	2.1.1(k) the similarities and differences in the structure and ultrastructure of prokaryotic and eukaryotic cells
	

	

	9
	2.1.1(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
	Cell! Cell! Cell! PowerPoint (Intech Science Centre and NSC Creative)
Web link to a PowerPoint which touches on the structure of phospholipid membranes around and within the cell, the nucleus, endoplasmic reticulum, vesicles, endocytosis and exocytosis, and the roles of the cytoskeleton in movement within the cell and cell shape.
View full activity in Cell structure (2.1.1) - Online delivery guide

CURRICULUM CONTENT
	Single

End-of-sub-topic test feedback

Look ahead to next sub-topic - HW: ideas about role of water


	
	2.1.1(b) the preparation and examination of microscope slides for use in light microscopy
	

	

	
	2.1.1(c) the use of staining in light microscopy
	

	

	
	2.1.1(d) the representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue
	

	

	
	2.1.1(e) the use and manipulation of the magnification formula
	

	

	
	2.1.1(f) the difference between magnification and resolution
	

	

	
	2.1.1(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components
	

	

	
	2.1.1(h) photomicrographs of cellular components in a range of eukaryotic cells
	

	

	
	2.1.1(i) the interrelationship between the organelles involved in the production and secretion of proteins
	

	

	
	2.1.1(j) the importance of the cytoskeleton
	

	

	
	2.1.1(k) the similarities and differences in the structure and ultrastructure of prokaryotic and eukaryotic cells
	

	

	10
	2.1.2(a) how hydrogen bonding occurs between water molecules, and relate this, and other properties of water, to the roles of water for living organisms
	Let's group together
Monomers and polymers.
View full activity in Biological molecules (2.1.2) - Online delivery guide

THINKING CONCEPTUALLY
	Double

Starter: students' homework ideas about water's role. Class discussion - pull it together to make a structured summary and ensure no aspects are missed. 

Physical / chemical properties and lead into hydrolysis / condensation reactions.

The elements of biology - what's a human made of? (elements by mass and/or moles)

Student handouts: periodic table for students to write on their ideas about how much mass and/or moles of each element are found in a human

	
	2.1.2(b) the concept of monomers and polymers and the importance of condensation and hydrolysis reactions in a range of biological molecules
	

	

	
	2.1.2(c) the chemical elements that make up biological molecules
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	2.1.2(c) the chemical elements that make up biological molecules
	OCR Lesson elements ‘Jelly mods’ activities
Allows students to build biological molecules of varying complexity and explore the concepts of structure and bonding.
View full activity in Biological molecules (2.1.2) - Online delivery guide

CURRICULUM CONTENT
	Double
Benedict's test
PAG9
Student handout: practical protocol


	
	2.1.2(d) the ring structure and properties of glucose as an example of a hexose monosaccharide and the structure of ribose as an example of a pentose monosaccharide
	It’s fondant time!
Breakdown of a disaccharide.
View full activity in Biological molecules (2.1.2) - Online delivery guide

THINKING CONCEPTUALLY
	

	
	2.1.2(e) the synthesis and breakdown of a disaccharide and polysaccharide by the formation and breakage of glycosidic bonds
	Trust the doctor
Testing for sugars.
View full activity in Biological molecules (2.1.2) - Online delivery guide

CURRICULUM CONTENT
	

	12
	2.1.2(f) the structure of starch (amylose and amylopectin), glycogen and cellulose molecules
	OCR Lesson elements ‘Jelly mods’ activities
Allows students to build biological molecules of varying complexity and explore the concepts of structure and bonding.
View full activity in Biological molecules (2.1.2) - Online delivery guide

CURRICULUM CONTENT
	Single

Describing and exploring the formation of these polymers in: drawn diagrams, 3D models, words.

Homework: describe how the structures of these molecules relate to their functions


	
	2.1.2(g) how the structures and properties of glucose, starch, glycogen and cellulose molecules relate to their functions in living organisms
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V1.0	May 2016	 Original version
V1.2       March 2023  	Added specification point 3.1.3 Transport in plants (f)
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