[image: ]
Share Multi Academy Trust
Curriculum Planning Template
	Subject:
	Biology
	Year:12
	Teacher 1
	Ability: All
	


Link to specification: https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF
	Term / Date(s)
	Half Term 1 (Sep – Oct Half Term)
	Half-term 2 (Oct Half Term to Xmas)
	Half-term 3 (Xmas to Feb)
	Half-term 4 (Feb to Easter)
	Half-term 5 (Easter to May)
	Half-term 6 (May to July)

	Topic 
	Topic 1 – Biological Molecules (carbohydrates/proteins)


	Topic 1 – Biological Molecules (nucleic acids/ATP/lipids/water/inorganic)

	Topic 3 - Organisms exchange substances with their environment
	Topic 3 - Organisms exchange substances with their environment
	RETEACH ACTION PLANS FOR TOPIC 3 AND 4 FOR BOTH TEACHERS
	Topic 5 - Energy transfers in and between organisms   

	Topic overview

Pupils will learn…

	Biological molecules are the building blocks of cells and living things. In this part of the course you will learn how monomers are built into polymers. Examples of this are polysaccharides and proteins which will also be learnt about.


	Biological molecules are the building blocks of cells and living things. In this part of the course you will learn about nucleic acids, lipids, ATP, water and inorganic ions.

	The exchange of substances is essential to all living things. In the first half of this topic exchange surfaces of single celled organisms, plants, insects and fish will be studied. Students learn this in the context of the adaptations that maximise exchange e.g. large surface area, short diffusion pathway, concentration gradients. 
Digestion and absorption is also learnt in the context of the adaptations that maximise exchange e.g. large surface area, short diffusion pathway, concentration gradients. 
	In the second half of the unit students learn how the exchanged substances are transported around the organism. Students will learn about haemoglobin and the circulatory system. In addition they will study transport in plants, translocation and transpiration. 
	This time has been dedicated to re-teaching Topic 1, 2, 3 and 4 after review of assessment results. An action plan will be created for each class to identify areas of weakness and to plug any gaps from Topic 1 - 4. This will be completed by teacher 1 and teacher 2.
	Life depends on continuous transfers of energy. In photosynthesis, light is absorbed by chlorophyll and this is linked to the production of ATP. The process of photosynthesis is common in all photoautotrophic organisms 


	Components
(Substantive knowledge)



	Throughout this topic students will build up their knowledge of biological molecules from monomers up to polymers. The initial teaching centres around what a monomers are. Once this definition is established, reactions that build and break polymers are generally studied before more specific bonds are discussed in relation to condensation reactions later in the topic.
Carbohydrates are considered first. Students will gain knowledge of the structure of glucose and be able to discuss how monosaccharides are joined by glyosidic bonds. Students will be able to recall the monomers that form the disaccharides maltose, sucrose and lactose. Linked to this, larger polysaccharides are studied. The structure, function and adaptations of glycogen, starch and cellulose are explored. This will allow students to be able to compare the structure and function of the different polysaccharides. Students will also be able to explain how each polysaccharide is adapted to do its specific role. Tests to identify different substances will be carried out.
Another polymer studied are proteins. Teaching this next allows similarities between proteins and polysaccharides to be drawn. Students learn the structure of amino acids, bonds formed in polypeptides and the test for proteins. The relationship between primary, secondary, tertiary and quaternary structure, and protein function is looked at. Students will be able to discuss the bonds and the importance of the shape of the protein in relation to its role.
Students should be able to relate the structure of proteins to properties of proteins named throughout the specification. Here the main focus is enzymes. Students will gain knowledge about how enzymes catalyse reactions, the importance of active site shape, factors effecting enzyme reactions and enzyme inhibition. 
. 
	Nucleic acid is another polymer looked at in this unit. Students studying this next will gain be able to draw comparisons with other polymers. The structure and function of DNA and RNA will be looked at. From this students will be able to compare and contrast RNA and DNA and the different forms of RNA.  Building on this, an understanding of semi-conservative replication is acquired. Detailing the stages, role of enzymes and being able to interpret experiments that highlighted the process as semi conservative.
A single molecule of adenosine triphosphate (ATP) is a nucleotide derivative so this is introduced to students next. The structure and use of ATP is explored.  
Triglycerides and phospholipids are two groups of lipid which students will learn about next. The structure of triglycerides and phospholipids are learnt so students can compare and contrast the structures. The different properties of triglycerides and phospholipids related to their different structures can also be described by students. Students will also be able to recognise, from diagrams, saturated and unsaturated fatty acids.
The final two forms of biological molecules are introduced here, water and inorganic ions. Students will understand the importance of water. More context is gained in later stages in the course about the use of inorganic ions e.g. the use of ions in nerve impulses.

	To introduce this topic the general relationship between the size of an organism or structure and its surface area to volume ratio is introduced to students. This concept is then applied by students when studying gas exchange surfaces. Students will look at the adaptations shown by gas exchange surfaces in single-celled organism, insects, fish, dicotyledonous plants and mammals. For each exchange surface studied students will be able to describe and explain the adaptations in relation to increased surface area, reduced diffusion pathways and how concentration gradients are maintained. The compromise between the opposing needs for efficient gas exchange and the limitation of water loss shown by terrestrial insects and xerophytic plants will also be explored. After gaining knowledge of the exchange surfaces students should be able to interpret information relating to the effects of lung disease on gas exchange and/or ventilation. They will also be able to interpret data relating to the effects of pollution and smoking on the incidence of lung disease. Leading on from this be able to analyse and interpret data associated with specific risk factors and the incidence of lung disease. Recognising correlations and causal relationships. 
The theme of adaptations that maximise exchange such as large surface area and short diffusion pathway etc are now applied to the absorption in the digestive system. Students will learn why digestion is needed and the role of enzymes and organs in the digestive system. They will also be able to outline how different biological molecules are absorbed
	Having consolidated their understanding of how substances are exchanges such as oxygen and nutrient students will now look at how they are transported around the body. The structure and loading and unloading of haemoglobin is looked at primarily. Students will gain the ability to interpret graphs showing different haemoglobin type’s saturation in different oxygen concentration and when exposed to differing carbon dioxide levels. Students learn about the affinity of haemoglobins for oxygen and be able to apply this to different forms of haemoglobin or the presence of carbon dioxide.
How the haemoglobin is transported around the body is then looked at. Students will learn the main blood vessels and structure of the heart.  Students will then be able to discuss the pressure and volume changes in the heart and apply this to the opening and closing of valves in the heart. The structure of arteries, arterioles and veins in relation to their function will then be revisited from GCSE knowledge. The structure of capillaries and the importance of capillary beds as exchange surfaces will be learnt by students. Linked to this the formation of tissue fluid. From this knowledge students will be able to analyse and interpret data associated with specific risk factors and the incidence of cardiovascular disease. Also evaluate conflicting evidence associated with risk factors affecting cardiovascular disease. As with lung disease they will be able to recognise correlations and causal relationships.
Plant transport will now be considered. The cohesion-tension theory of water transport in the xylem will be learnt. Students will be able to interpret evidence related to transpiration. The mass flow hypothesis for the mechanism of translocation in plants is next. Students will be introduced to the use of tracers and ringing experiments to investigate transport in plants. 

	In this reteach phase of the course constant fact recall and different strategies used to make the learning stick will be used. Diagnostic mini assessments will allow reteach areas of weakness and gaps in knowledge.

	Students will first learn about the process of photosynthesis as this is how the energy from the sun is fixed for the ecosystem. Students will learn about the light-dependent reaction discussing photoionisation, the production of reduced NADP and the production of and photolysis. 
This leads onto students learning about the next stage the light-independent reaction. Students wil be able to recall the stages of the Calvin cycle and be able to explain when ATP and reduced NADP are used. In addition the role of rubisco in carboxylation will be looked at and prior knowledge of enzyme activity will support this.

	What pupils should already know
(prior learning components)


	Triple students will have knowledge of polymers from GCSE. All students will have a brief knowledge of the role of different molecules. In particular nucleic acids will have been introduced in the genetic topic.
	Triple students will have knowledge of polymers from GCSE. All students will have a brief knowledge of the role of different molecules. In particular nucleic acids will have been introduced in the genetic topic.
	Students can link the topics to GCSE where they have learnt the basic of gas exchange in the organisation topic. In addition, this topic links nicely with cells and how they form tissues. Understanding biological molecules can support knowledge of digestion, knowing the bonds broken and monomers formed in digestion. The importance of the structure of proteins is also revisited when looking at enzymes and the carrier proteins involved in digestion.
	The structure of proteins from the biological molecules topic is vital for the understanding of the structure and affinity changes of haemoglobin. The basics of the circulatory system, transpiration and translocation will also have been covered by all students at GCSE so they will deepen their understanding of these processes at A level building onto their 5 year learning journey.
	In this reteach block focus on how the topics interlink and develop exam techniques and math skills.
	Students have a sound understanding of plant cells and chloroplasts from topic 2. Biological molecules knowledge supports understanding of the biochemistry of photosynthesis. The exchange of substances can be used to explain how reactants and products of photosynthesis are exchanged and transported around the plant. 

	The importance of disciplinary knowledge and working scientifically
	[image: ]‘Hands On Minds On’ is our SHC Science strategy to keep working scientifically in the forefront of student and staff minds. This is an approach to practical's whereby students are required to:
· Engage with the practical on a more meaningful level
· Make predictions and equipment choices
· Analyse results to develop a conclusion
· Develop their ability to work scientifically over time.
· Develop Disciplinary knowledge over time.
Our curriculum plans encourage the development of knowledge and understanding in Science through many opportunities for working scientifically. Working scientifically is the sum of all the activities that scientists do. This disciplinary knowledge is woven into our curriculum plans in order to support with how students learn and remember the substantive knowledge.
As well as required practicals, disciplinary knowledge is built into our curriculum plan components over time through the development of skills such as experimental skills, analysis and evaluation.

	Disciplinary knowledge and working scientifically



	Skills associated with testing for reducing sugars, non-reducing sugars and starch can be used in other practicals. For example using equipment carefully.
Students could use chromatography, with known standard solutions, to separate a mixture of monosaccharides and identify their components. Chromatography is used in the energy topic to separate pigments in leaves. In addition students who take chemistry will be able to revisit these skills. 

When carrying out required practical 1 on investigation into the effect of a named variable on the rate of an enzyme-controlled reaction student could develop many transferrable skills. For example following instructions safely, controlling variables, collecting and recording data in appropriate tables, drawing and interpreting graphs. Students could use a tangent to find the initial rate of an enzyme-controlled reaction. A skill useful in both Biology and Chemistry.
Students could also calculate the uncertainty of their measurements of the rate of reaction. This skill can be applied to other experiments not just in biology but all three sciences.
Students could be given the hydrogen ion concentration of a solution in order to calculate its pH, using the formula. This will also link to the chemistry A level spec.

	
Students could use, and interpret the results of, the emulsion test for lipids.
Students could use, and interpret the results of, a biuret test for proteins.

Students could be given the hydrogen ion concentration of a solution in order to calculate its pH, using the formula:

Students could use incomplete information about the frequency of bases on DNA strands to find the frequency of other bases

	Skills of biological drawing can be acquired when dissecting in RP 5, useful when studying any tissues.
Students could be given the dimensions of cells with different shapes from which to calculate the surface area to volume ratios of these cells. This mathematical skill will be reoccurring throughout the course.
The skills to use and rearrange formulas will be practiced when looking at pulmonary ventilation rate (PVR)
If students are allowed to plan and carry out investigations into the effect of a pH or bile salts on the rate of reaction catalysed by a digestive enzyme students could also develop a number of skills. For example the need to control variables, recording and processing data and using equipment safely.


	Students could design and carry out an investigation into the effect of a named variable on human pulse rate or on the heart rate of an invertebrate, such as Daphnia. This will develop skills for manipulating variables. 
The skills to use and rearrange formulas will be practiced when looking at cardiac output (CO) 
Students could set up and use a potometer to investigate the effect of a named environmental variable on the rate of transpiration. Skills acquired here could support y13 work as similar measurements can be taken when looking at respiration i.e. measuring the distance the bubble moves. 

	Use this reteach period to develop maths and exam skills.

	Required practical 7, the use of chromatography to investigate the pigments isolated from leaves again allows students to develop the skills to separate substances by chromatography. Useful in both Biology and Chemistry.
Required practical 8, an investigation into the effect of a named factor on the rate of dehydrogenase activity in extracts of chloroplasts, supports the skills of observing and recording results as well as drawing valid conclusions.
Students could devise and carry out experiments to investigate the effect of named environmental variables on the rate of photosynthesis using aquatic plants, algae or immobilised algal beads. This will again develop planning skills and the skills associated with controlling and manipulating variables.


	Key vocabulary pupil will know and learn


	Carbohydrates
Lipids
Proteins
Enzyme action
Factors affecting enzyme action
Enzyme controlled reactions
Condensation
Hydrolysis
Monomers
Polymers
Glycosidic bond
Peptide bond
	DNA and RNA
DNA replication
Water
ATP
Inorganic ions
Lipids 
Ester bond
Phosphodiester bond

	Surface Area
Gas exchange
Lung disease
Correlation
Causation 
Digestion 
Absorption

	Haemoglobin
The circulatory system
The Heart
Cardiovascular Disease
Transpiration
Xylem
Translocation 
Phloem

	Haemoglobin
The circulatory system
The Heart
Cardiovascular Disease
Transpiration
Xylem
Translocation 
Phloem

	Photosynthesis
Chromatography
Photoionisation
Photophosphorylation
Photolysis
Light dependent
Light independent reaction


	Assessment activities



	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\biological molecules


Year 12 Formal assessment 1 – October.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on identifying the different parts of a cell and their role
· Longer answer questions on Comparing and contrasting the structure and function of  different polysaccharides (starch, glycogen and cellulose).
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 

	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\biological molecules
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\exchange surfaces

Year 12 Formal assessment 2 – February.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on Transcription and translation
· Longer answer questions on the features of exchange surfaces
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 



	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\exchange surfaces
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks

Year 12 Formal assessment 3 (end of year assessment) – May.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on  haemoglobin saturation curves.
· Longer answer questions on the process  of translocation
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\energy transfers



	Resources available


	S:\Science\JRI 23-24\4. Resources A-Level\Biology
	S:\Science\JRI 23-24\4. Resources A-Level\Biology
	S:\Science\JRI 23-24\4. Resources A-Level\Biology
	S:\Science\JRI 23-24\4. Resources A-Level\Biology
	S:\Science\JRI 23-24\4. Resources A-Level\Biology
	S:\Science\JRI 23-24\4. Resources A-Level\Biology

	Notes

Why this topic is important…


	An understanding of the structure and functions of biological molecules is fundamental to support the understanding of the processes in cells and the organism as a whole. This topic could lead to students aspiring to study biochemistry at university. There are also lots of transferrable skills from the practicals undertaken. Throughout the course we revisit the themes introduced here such as the use of nucleic acids in genetics and the importance of shapes of proteins such as haemoglobin,  antibodies, carrier and receptor proteins
	An understanding of the structure and functions of biological molecules is fundamental to support the understanding of the processes in cells and the organism as a whole. This topic could lead to students aspiring to study biochemistry at university. There are also lots of transferrable skills from the practicals undertaken. Throughout the course we revisit the themes introduced here such as the use of nucleic acids in genetics and the importance of shapes of proteins such as haemoglobin,  antibodies, carrier and receptor proteins
	An understanding of the key exchange processes is important to ensure the wider understanding of how organisms function as a whole.
	An understanding of the key exchange processes is important to ensure the wider understanding of how organisms function as a whole.
	Consolidating the topics of cells, biological molecules, genetics and exchange are essential to build the deepened understanding needed for y13 topics. In addition knowledge of the links between topics is important to enable successful responses to extended answers and in particular the essay in paper 3.
	An understanding of photosynthesis is important in understanding for the ecology topics and productivity that follow this topic. Students find this topic very inspiring if looking to do  biochemistry degree.



Share Multi Academy Trust
Curriculum Planning Template
	Subject:
	Biology
	Year:12
	Teacher 2

	Ability: All
	


Link to specification: https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF
	Term / Date(s)
	Half Term 1 (Sep – Oct Half Term)
	Half-term 2 (Oct Half Term to Xmas)
	Half-term 3 (Xmas to Feb)
	Half-term 4 (Feb to Easter)
	Half-term 5 (Easter to May)
	Half-term 6 (May to July)

	Topic 
	Cells
	Cells and RETEACH
	Genetic information, variation and relationships between organisms
	Genetic information, variation and relationships between organisms
	RETEACH Y12 TOPICS
	Organisms respond to changes in their internal and external environments

	Topic overview

Pupils will learn…


	Cells are the basic unit of all living things. In this unit students will be able to identify eukaryotic and prokaryotic cells and the role of the organelles within them. The techniques that allow scientists to studying cells such as microscopy and centrifugation will be looked at. Knowledge of the cell organelle’s function will allow students to understand the next section of the topic, how cells replicate and exchange substances through their membrane.  
The role of whole cells such as phagocytes and lymphocytes and the importance of antigens on cell surfaces, as the final aspect of the topic, will allow students to look the cell holistically in the context of the immune system.  

	Cells are the basic unit of all living things. In this unit students will be able to identify eukaryotic and prokaryotic cells and the role of the organelles within them. The techniques that allow scientists to studying cells such as microscopy and centrifugation will be looked at. Knowledge of the cell organelle’s function will allow students to understand the next section of the topic, how cells replicate and exchange substances through their membrane.  
The role of whole cells such as phagocytes and lymphocytes and the importance of antigens on cell surfaces, as the final aspect of the topic, will allow students to look the cell holistically in the context of the immune system
	In this topic pupils will learn about the nature of genetic information in cells. Also, how this genetic information is used to produce proteins.  Mutation and meiosis as sources of variation is also explored.
	The second half of this topic investigates variation, classification and diversity.
	This time has been dedicated to re-teaching Topic 1, 2, 3 and 4 after review of assessment results. An action plan fill be created for each class to identify areas of weakness and to plug any gaps from Topic 1 - 4. This will be completed by teacher 1 and teacher 2. 
	In the first part of the unit students will learn about simple responses such as tropisms, taxes and kinesis and reflex arcs.
The role of receptors such as Pacinian corpuscle, rods and cones and chemo/baroreceptors associated with control of heart rate will be explored.



	Components



	Students will build upon their knowledge of cell organelles from KS4 being able to label the organelles and explain their role in both eukaryotic and prokaryotic cells. This will allow them to compare and contrast different types of cells and explain adaptations of cells to specific roles.
Students should also be able to describe the structure of viruses.
How the structure of cells and viruses was discovered and how organelles are studied is explained in the next section looking at the different forms of microscopes available and methods of cell fractionation and ultracentrifugation. Students will be able to describe the methods, identify types of microscopes used and their limitations. 
Now the structures of cell organelles are embedded the replication of cells is looked at. This is through the study of mitosis and the cell cycle for eukaryotes. This will enable students to identify the stages and processes in the cell cycle and mitosis from images or descriptions. binary fission in prokaryotes and replication inside the host for viruses will also be considered.

	The basic structure cell membranes learnt at the start of the topic is developed further in this section of the course on cell transport. The fluid mosaic model is revisited along with process of simple and facilitated diffusion, osmosis, active transport and cotransport.
From this knowledge of cell transport students will be able to describe adaptation that would increase exchange if substances.
Previous knowledge developed on cells is brought together in this final section of the cells topic – Immunity. 
Antigens found on the cell membrane are used to identify cells as self and non self. 
The role of different immune cells is studied to include phagocytes and how they ingested pathogens involving lysozymes introduced at the start of the topic. The response of T lymphocytes to a foreign antigen (the cellular response).
The response of B lymphocytes to a foreign antigen, clonal selection and the release of monoclonal antibodies (the humoral response).
In the biological molecules topic taught by teacher 1 proteins are studied. This knowledge can be applied when studying the structure of antibodies and their role in immunity. Leading on from  this students will develop their understanding of the primary and secondary immune responses and vaccination.. Linked to this the differences between active and passive immunity can be compared.
Previous knowledge of viruses and immunity link when covering human immunodeficiency virus (HIV). Students explore how HIV replicates in helper T cells and how AIDS develops. Within this context the use of monoclonal antibodies in identifying HIV antibodies and the other uses of monoclonal antibodies can be looked at. Students will be able to evaluate methodology, evidence and data relating to the use of vaccines and monoclonal antibodies

	Students will use their knowledge of both nucleic acid and cell organelles from the first 2 topics to describe where DNA is found and how DNA is arranged in prokaryotic and eukaryotic cells.
Further development of the knowledge of the role of DNA is then undertaken. This is to include defining a gene, triplet, locus, genome, proteome and chromosomes. The genetic code will be studied and students will appreciate that the genetic code is universal, non-overlapping and degenerate.
In eukaryotes, much of the nuclear DNA does not code for polypeptides. There are, for example, non-coding multiple repeats of base sequences between genes and introns.
From the nucleic acid section of the biological molecules topic students will be able to compare DNA and RNA. This is developed by studying messenger RNA (mRNA) and of transfer RNA (tRNA). Students will be able to compare these two types of RNA. The importance of these forms of RNA is studied in detail through explanation of the process of transcription, splicing and translation. Students will be able to explain the stages of these processes including the involvement of enzymes and RNA. Students should be able to relate the base sequence of nucleic acids to the amino acid sequence of polypeptides, when provided with suitable data about the genetic code. Students will also be able to 
interpret data from experimental work investigating the role of nucleic acids.
Now the fundamentals of protein synthesis has been understood students will be able to describe different types of gene mutations and their consequences for the proteins the gene codes for.  Students will appreciate that mutations are a source of variation. Another source of variation is Meiosis. Students will look at this process drawing comparisons with mitosis learnt in the cells topic. Critically students should be able to describe why daughter cells are genetically different as a result from the independent segregation of homologous chromosomes and crossing over between homologous chromosomes. Students should be able to complete diagrams showing the chromosome content of cells after the first and second meiotic division, when given the chromosome content of the parent cell. An explanation of the different outcome of mitosis and meiosis can then be made. The knowledge gained about meiosis will allow students to recognise where meiosis occurs when given information about an unfamiliar life cycle.
Students will be also able to explain how random fertilisation of haploid gametes further increases genetic variation within a species.
Knowledge of these sources of variation will lead smoothly into students defining the term genetic diversity. Genetic diversity is a factor enabling natural selection to occur. The principles of natural selection in the evolution of populations. Students will already know that random mutation can result in new alleles of a gene.

	Building on the mutation’s knowledge from last half term students will appreciate that this is how new alleles arise. The consequence of this could be the production of advantageous alleles which then would lead to natural selection and the new allele increases in frequency in the population.
An analysis of natural selection leads onto a study of directional selection, exemplified by antibiotic resistance in bacteria, and stabilising selection, exemplified by human birth weights.
Students should be able to use unfamiliar information to explain how selection produces changes within a population of a species. Students will be able to interpret data relating to the effect of selection in producing change within populations show understanding that adaptation and selection are major factors in evolution and contribute to the diversity of living organisms.
Now students know how new species arise they will move on to be able to define a species. Strategies that individuals use to identify others if the same species such as courtship behaviour.
Now species has been defined students will look at how to classify species studying the phylogenetic classification system. Students will be able to use this knowledge to recall the order of classification groups and to be able to use the binomial system to name species. How we decide how to classify organisms is now explored. The use of base sequencing, amino acid sequencing and immunology to study evolutionary relationships between organisms. Students will be able to interpret data relating to similarities and differences in the base sequences of DNA and in the amino acid sequences of proteins to suggest relationships between different organisms within a species and between species

Links will be made from the knowledge of species to biodiversity, species richness and index of diversity. Students will be able to calculate the index of diversity and interpret what that means. Students will then be able to apply this knowledge to farming practices discussing the balance between conservation and farming.

Investigating the variation learnt so far is the next and final aspect of this topics which is taught. Quantitative investigations of variation within a species involving collecting data from random samples. From this students will be expected to calculate a mean value and interpret standard deviations of data.

	In this reteach phase of the course constant fact recall and different strategies used to make the learning stick will be used. Diagnostic mini assessments will allow reteach areas of weakness and gaps in knowledge. 
	The start of the y13 content builds and deepens understanding established in y12. Students will appreciate the importance of organisms increasing their chance of survival by responding to changes in their environment. Examples of this that students will study are the role of IAA and tropisms in plants. Taxes and kineses as simple responses that can maintain a mobile organism in a favourable environment.
A basic knowledge of GCSE knowledge of simple reflexes is then briefly looked at before returning to the topic to deepen understanding later in the course.
This leads to examples of simple receptors in humans. The Pacinian corpuscle and receptors in the eye is then studied. The control of heart rate involving the role of chemo and baroreceptors is also then learnt.


	What pupils should already know
(prior learning components)


	From GCSE students will be able to label and give basic details of the function of organelles found in eukaryotic and prokaryotic cells. Microscopy was covered at GCSE to include use of light microscopes and comparisons to electron microscope use limited to them having higher magnification and resolution.  In addition, they will have a basic knowledge of the importance of the cell cycle and mitosis – they will be introduced to the names and details of the stages of mitosis. Triple students will have knowledge pf binary fission but combined students will be studying this for the first time. All students will know that viruses replicate inside the host but will not be able to explain the process in deatil.
	GCSE studies have prepared A level biologists for cell transport through the GCSE cells topic where the process of osmosis, diffusion and active transport and its uses are taught. 
A limited understanding of immunity will have been introduced by the infection and response topic however, this is very basic.
Triple students will know how monoclonal antibodies are developed and their uses. Combined students will not have studied this.
	GCSE and the A level units of cells and biological molecules will have introduced students to the structure of DNA and RNA. In addition, the location of genetic information. GCSE triple students will have a rudimental understanding of protein synthesis. Students may also find the similarities between transcription and semi conservative replication from unit 1 helpful.
	The first half of the topic deals with why variation arises and the study of this variation is now looked at. At GCSE students will have studied classification and natural selection in unit 6 of GCSE. The GCSE ecology topic will have allowed students to have carried out random sampling as this is part of the required practical component of GCSE biology. Triple students will have a greater knowledge of farming practices as this is a triple only topic.
	Students will consolidate the knowledge gained in the y12 topics.
	GCSE knowledge from the homeostasis with provide limited support for GCSE combined students undertaking this topic. Students who have studied triple biology will have a more extensive knowledge about tropisms in plants.

	Transferrable knowledge (skills)



	In Required practical 2 students will prepare stained squashes of cells from plant root tips. Following instructions safely is a skill vital to this practical which is transferable to practicals in the other sciences. The use of microscopes is useful later in the course if students look at specialised exchange surfaces or slides of blood vessels. 
Through this practical, students will develop the ability to calculate mitotic index. Students should measure the apparent size of cells in the root tip and calculate their actual size using the formula. Further developing students mathematical skills which will be useful in a number of other A level courses where this is an element of the specification.
Students will be able to recall and rearrange the equation for magnification. Rearrangement of formulas will be of great use in both physics and chemistry.
	Required practical 3 will allow students to carry out a dilution. This will be useful in the y13 diabetes practical. If the student is also taking A level chemistry this will be a useful cross over. 
Graph drawing and presenting skills to allow the identification of the concentration of potatoes will be undertaken. The ability to analyse graphs is extremely important in all exam papers for this A level but other which require data analysis also. Also the practise of calculating percentage loss and gain is a very frequent math skill required for the exams.
Within the required practical  Investigating the permeability of cell-surface membranes there is the opportunity to use a colorimeter which is again used in the diabetes RP and in Chemistry A level.

	Calculations of base pair numbers will develop students mathematical skills which will be tested in the final exams. Interpreting tables showing the genetic code will also be vital for the final year exam papers.
	Students could use a logarithmic scale when dealing with data relating to large numbers of bacteria in a culture. Other useful mathematic skills are applied in this topic such as means and standard deviations. This could be useful in many other A level courses such as psychology and geography.
The skills associated with using aseptic techniques to investigate the effect of antimicrobial substances on microbial growth is undertaken in this topic. These skills will be vital for any students wishing to follow a career in Microbiology or medicine.

	Previous Skills from y12 required practicals will be revisited.

This reteach period allows Maths skills required in Biology to be established. Theses skills will include expressions in decimal form, standard form, ratios, fractions, percentages, estimates		
Students will also use trains exam questions to practice handling data.
	
	Required practical 10 allows students the opportunity to research and plan an investigation into the effect of an environmental variable on the movement of an animal. Through this students will be able to evaluate the sources used and learn how to reference. They will also deepen their understanding of variables to control and methodology that will be more successful. Analysis using chi – squared can also be established.

	Key vocabulary pupil will know and learn



	
· Eukaryotic cells
· Organelles
· Prokaryotic cells 
· Mitosis
· Cell membrane 
· Diffusion
· Osmosis
· Active Transport
· Immunity 
· Vaccines
· Antibodies 
· HIV 
·  Viruses
	· Eukaryotic cells
· Organelles
· Prokaryotic cells 
· Mitosis
· Cell membrane 
· Diffusion
· Osmosis
· Active Transport
· Immunity 
· Vaccines
· Antibodies 
· HIV 
· Viruses
	· DNA, 
· Genes 
· Chromosomes
· RNA
· Transcription
· Translation
· Splicing
· Protein synthesis
· Genetic code
· Nucleic acids
· Meiosis
· Genetic variation
· Mutations

	· Genetic diversity
· Natural selection
· Investigating selection
· Classification 
· Diversity
· Investigating variation
· Biodiversity

	
	· Survival and Response
· Receptors
· Control of Heart Rate


	Assessment activities



	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\cells

Year 12 Formal assessment 1 – October.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on identifying the different parts of a cell and their role
· Longer answer questions on Comparing and contrasting the structure and function of  different polysaccharides (starch, glycogen and cellulose).
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\cells
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
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Year 12 Formal assessment 2 – February.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on Transcription and translation
· Longer answer questions on the features of exchange surfaces
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks\genetic info
	Diagnostic assessment every lesson. Homeworks to include definitions tests, retains tasks and train exam questions. 
End of topic tests to diagnose gaps
S:\Science\JRI 2020-21\10a. A Level Assessments and Mark schemes\Biology\Assessments\End of topic tests and improvement tasks

Year 12 Formal assessment 3 (end of year assessment) – May.
Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on  haemoglobin saturation curves.
· Longer answer questions on the process  of translocation
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 
	

	Resources available
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	Notes

Why this topic is important…


	Cells are the basic unit of all living things. A fundamental of biology which is revisited numerous times throughout a biology student’s 5 year journey through college. The structure and function of organelles is vital for the development of an understanding of the role of tissues, organs and the systems studied later in the course such as circulatory system and digestive system in the exchange topic. 
This topic may encourage students to study cell biology at university.
	Cells are the basic unit of all living things. A fundamental of biology which is revisited numerous times throughout a biology student’s 5 year journey through college. The structure and function of organelles is vital for the development of an understanding of the role of tissues, organs and the systems studied later in the course such as circulatory system and digestive system in the exchange topic. 
This topic may encourage students to study cell biology at university.
	This topic gives students an understanding of genetics and is fundamental to units 7 and 8. Students can build on the knowledge of this in those y13 topics.
	The transferrable skills established in this half term e.g. aseptic technique are extremely important in aspiring microbiology or students of medicine. Selection topic is revisited in topic 7 as is the importance of conservation.
	This reteach period will consolidate not only knowledge of the topic but mathematical skills.

	The simple responses learnt in this topic are deepened in the second half of the course. Links can also be made throughout this topic with A level psychology. 
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