Subject overview: KS5 Biology


	Subject Rationale (Intent)

	Science seeks to answer the fundamental questions that all children naturally pose, in addition to developing key skills with a strong focus on the practical, mathematical and literacy needed for further study.

The curriculum has been designed to ensure that students are prepared for the linear examination system. Revision is embedded throughout the curriculum to build students’ learning retrieval skills. At all times students are encouraged to establish links with all areas of study so they see biology as a subject that is not taught in modules and they use prior learning to scaffold their understanding of newer topics. The underlying aim for the subject in the school is to encourage students to think scientifically, to apply knowledge to a range of contexts and to question scientific phenomena. We want our students to understand how society makes decisions about scientific issues and how the sciences contribute to the success of the economy and society. The biology department works hard to instil in our students a love of lifelong learning in the biological sciences. 

Students progress in a number of different ways. The department works hard to ensure that all students have a greater understanding and appreciation of the work of scientists in history ranging from the work of Rosalind Franklin when students study the structure of nucleic acids, to the work of William Withering when we begin our study of drug development and drug trials. The department works hard to establish cross-curricular links with other subjects to put a context on topics being studied, for example the history and prevalence of tuberculosis in Europe, the inheritance of recessive alleles for haemophilia in the British and Russian royal families, the slave trade, the Irish famine and the holocaust in the study of epigenetics. 

Practical work is central to any study of biology. Practical activities form a thread linking theoretical knowledge and understanding to practical scenarios. Students build on practical skills learned at GCSE, becoming a confident practical biologist, handling apparatus competently and safely. Using a variety of apparatus and techniques, our biologists design and carry out practical activities, collecting data which can be analysed and used to draw conclusions. One important aspect of practical work is the ability to evaluate and manage potential risks. 

The biological sciences are constantly evolving. We endeavour to ensure that new developments in science are addressed in lessons. We always encourage our students to explore biology beyond the realms of a textbook and introduce them to different journals and areas of study. This enables them to look at the bigger picture and map out their own journey and future career paths.

We encourage our students to maintain high standards in their work and to think deeply and critically as they develop higher-order skills throughout their learning journey. There is an expectation that all students are completing detailed notes and accessing further reading on a lesson-by-lesson basis and students are targeted towards specific resources for the topics that are upcoming. Subject mastery is an important focus, and so PearlTrees has been shared with the students to develop higher challenge. Students are expected to prepare for practical lessons by conducting their own research in advance and ensure that hypotheses and methodologies are fully prepared in advance, which is a key way in which flipped learning is used.






	Feedback in Biology at Keystage 5
	Literacy/ Oracy 

	Standardised pen portraits for practical assessment 
· Pen portraits are used to assess CPAC requirements  of the AS and A2 curriculum. The pen portraits have standardised objectives based on CPAC assessment criteria and students are assessed whether they are competent, working towards or have not met a specific CPAC standard 
Pen Potraits AS 
Pen portraits A2

Verbal feedback during lessons
Teachers provide verbal feedback during class questioning or circulate during independent work giving immediate guidance and scaffolded questioning to help students make links and improve their understanding. When students are sharing their responses instant verbal feedback is provided by the teacher and fellow students to encourage students to critique their own responses. 
Our department encourages students to act on this feedback straight away.

Whole-class feedback
Once assessments and exam questions have been marked, teachers review common strengths and mistakes and discuss them with the class. Students then correct or improve their work based on the feedback provided. Students are then provided with similar exam questions to apply the skills learnt during feedback. 

Assessment feedback 
After assessments, students receive information about topics they performed well in and areas needing further revision. This is on the front cover of assessments and teachers fill in the allocated marks so students have a clear picture of areas that need further input and practice. Students then use the traffic light system to RAG rate confidence on the assessment criteria. This document is a working document and students revisit this throughout the year.
          AS and A2 Topic Checklists 


	Keyword glossaries 
· Biology requires precise language to accurately describe and explain processes and interpret data. Students are provided with keyword glossaries for each topic at AS and A2 to help them decode exam questions, write in a more sophisticated manner and structure knowledge. Examples of keyword glossaries can be seen below. The keyword glossaries are given to students at the beginning of the topic and they have the whole topic to complete them. Wed al;so encourage students to develop their own keyword glossaries in addition to the ones provided. 
               Topic 1 keyword glossary
               Topic 2 keyword glossary 
               Topic 6 keyword glossary

Keywords
· We provide students with keywords at the beginning of each lesson and make explicit reference to them as we move throughout the lesson. Students often complete exam questions where knowledge of the keywords are required so they can put meaning into context.

Article analysis 
· Students are provided with a minimum of two scientific articles from journals for each of the AS and A2 topics. Students are encouraged to create keyword glossaries for subject specific scientific words and words that are not science related. Students write a summary of teh article in 400 words and the article is discussed in class to develop oracy skills. Article analysis helps prepare our KS5 students for the scientific article which is assessed on paper 3 A2 where students are provided with an article in March that they must read and understand and answer questions in the exam. The questions can be based on all topics and require students to apply knowledge and link biological ideas together. Below are  examples of the article analysis for the 2025 and 2026 exam series
Scientific article 2025

Scientific article 2026

Reading aloud (students and teachers)
Students and teachers - students read aloud. Teachers model reading aloud to students





	YEAR 12 

	Term
	Topic sequence
(What are you teaching?)
	Topic rationale Intent  
(Why are you teaching that topic?) 
	Link to prior learning / skills development
	Main method of assessment

	Term 1:1
	Topic 1: Lifestyle health and Risk

	This topic builds on students’ knowledge and understanding of the functioning of the circulatory system and the importance of lifestyle choices to health, as developed at GCSE. The role of diet and other lifestyle factors in maintenance of good health is considered with particular reference to the heart and circulation and to cardiovascular disease (CVD). The structures and functions of some carbohydrates and lipids are also detailed within this context. Ideas about correlation, causation and the concept of risks to health are covered. Students carry out a range of practical activities ranging from a heart dissection to investigating elastic recoil of arteries in addition  to the two core practicals: 
· To investigate the effect of caffeine on the heart rate of daphnia 
· To investigate the vitamin C content of a range of food and drinks.

This topic is taught as the first AS topic as it serves as a good crossover topic into AS biology. This allows teachers to begin to introduce the different assessment objectives (A01, A02 and A03) through a topic that the students have some knowledge of from prior learning. Our aim is to make the transition from KS4 as smooth as possible and by teaching this topic first it helps our students to adapt to the demands of A level Biology. 




	Students build directly on GCSE Biology work relating to nutrition, disease, lifestyle factors and the circulatory system. Prior knowledge of balanced diets, cardiovascular health and risk factors such as smoking and obesity is revisited and extended through the study of lifestyle-related disease. Students develop skills in data analysis, graph interpretation, evaluation of evidence and identifying correlations. The topic strengthens critical thinking and problem-solving skills, which are essential throughout the A Level course. 

GCSE Biology Links:
Organisation (human digestive and circulatory systems), Health, Disease and the Development of Medicines, and Homeostasis and Response.
Lifestyle, Health and Risk – PE and Sports Science:
Health, fitness and the impact of lifestyle choices on wellbeing.
Lifestyle, Health and Risk – Food Science & Nutrition:
Nutrients, balanced diets and the relationship between diet and disease.

	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 1:2
	Topic 1: Lifestyle Health and Risk.
Topic 2: Genes and Health
	Finish topic 1 and begin topic 2

This topic considers the following biological principles through the context of the genetic disease cystic fibrosis: the properties of and transport of materials, across cell membranes and gas exchange surfaces, DNA structure and replication, protein synthesis, enzymes and monohybrid inheritance through the context of the genetic disease cystic fibrosis. The topic also allows for discussion of the social and ethical issues surrounding the genetic screening for genetic conditions. 
Students carry out a range of practical activities ranging  from the effect of surface area to volume ratio on uptake by diffusion, examination of slides of alveoli to observe the features that aid diffusion into the bloodstream, investigation of osmosis and diffusion across membranes.  In addition to the core practical:
· To investigate the effect of alcohol concentration or temperature on membrane permeability.

This topic is taught at this point as it has a good balance of topics previously taught at GCSE- this allows for further development of biological phenomena. It also has topics that students have not studied previously such as DNA replication, Transcription and translation and Fick’s Law. This enables students to further master the skills acquired in topic 1 while also being introduced to new concepts further consolidating the smooth transition into KS5.



	Students build directly on GCSE Biology work relating to cells, DNA, genes, inheritance and variation. Prior knowledge of cell structure, chromosomes, genetic material and inherited characteristics is revisited and extended through the study of genetic disorders, protein synthesis and the relationship between genes and health. Students develop skills in interpreting genetic information, analysing pedigree diagrams, evaluating evidence and applying biological knowledge to unfamiliar contexts. The topic strengthens analytical, mathematical and problem-solving skills, which are essential throughout the A Level course.
GCSE Biology Links:
Cell Biology, Inheritance, Variation and Evolution, and Organisation.
Genes and Health – Chemistry:
Biological molecules, protein structure and molecular interactions.

AS topic links:
Topic 1
· Biological molecules, particularly proteins and their role in body function.
· Cardiovascular disease as an example of how genetic and environmental factors influence health.
· Analysis and interpretation of health-related data.
· Evaluation of evidence and assessment of risk factors affecting disease.

	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 2:1
	Topic 2: Genes and Health
Topic 3: The Voice of the Genome 
	Finish topic 2 and begin topic 3

This topic follows the development of multicellular organisms from single cells to complex individuals. Cell structure and ultrastructure, cell division, the importance of fertilisation, the roles of stem cells, gene expression, cell differentiation and tissue organisation are all considered within this topic, as is the role of the genotype, epigenetics and the effect of environment on phenotype. Students should be encouraged to carry out a range of practical experiments related to this topic in order to develop their practical skills. 

Students carry out a range of practical activities such as the observation of cells and histological cuts under the microscope to gene activation ( the induction of B-galactosidase) in addition to the core practical:
· Prepare and stain a root tip squash to observe the stages of mitosis.


This topic is taught here as it is a natural progression from topic 2. Students have been taught protein synthesis and can apply this now to protein trafficking of extracellular enzymes and cell differentiation.  They can also apply knowledge of DNA replication to the cell cycle and mitosis. 





	This topic develops GCSE Biology knowledge of cells, DNA, genes and inheritance. Understanding of cell structure, chromosomes, mitosis and the role of DNA is extended through the study of gene expression, protein synthesis, stem cells and epigenetics. Students develop skills in analysing experimental data, interpreting biological evidence and applying knowledge to unfamiliar contexts. The topic strengthens critical thinking, data-handling and problem-solving skills, which are essential throughout the A Level course.
GCSE Biology Links:
Cell Biology, Organisation, and Inheritance, Variation and Evolution.
The Voice of the Genome – Chemistry:
Biological molecules, enzyme function and molecular interactions.
AS topic links:
Topic 1:
· Proteins and their biological functions.
· Genetic and environmental influences on health.
· Analysis of biological data.

Topic 2:

· DNA structure and function.
· Genes, alleles and chromosomes.
· Protein synthesis.
· Mutations and genetic variation.
· Inheritance patterns.

	End of Unit assessment with a range of A01, A02 and A03 exam questions.


January Mock Examination 
Full paper 1

	Term 2:2
	Topic 3: the Voice of the Genome
Topic 4: Biodiversity and Natural Resources
	Finish topic 3 and begin topic 4 
The topic focuses on biodiversity and the wealth of natural resources used by humans. Why there are so many different species is considered first, with the concept of niche and adaptation explored. The topic looks at how all this diversity has come about through adaptation and natural selection and how this leads to evolution. The concerns for disappearing biodiversity and loss of potential natural resources are used to highlight the need for biologists to identify, name and classify species. The topic has sections on both traditional and novel uses of plants and plant fibres and the use of chemical extracts from animals and plants. The relationship of plant anatomy to function and the structure and role of cellulose and starch is studied. The topic ends with the issue of sustainability and the role of zoos and seed banks in conservation of endangered species. Students carry out a number of core practical activities in topic 4
· Identify sclerenchyma fibres, phloem sieve tubes and xylem vessels and their location within stems through a light microscope.

· Investigate plant mineral deficiencies.

· Determine the tensile strength of plant fibres.


· Investigate the antimicrobial properties of plants, including aseptic techniques for the safe handling of bacteria.


This topic is taught here as it is a natural progression from all other AS topics. Students at this stage must apply their knowledge of skills obtained from topic 1,2 and 3 and apply them to topic 4. Biodiversity is also an excellent topic to teach in the Spring summer term due to the abundance of flora and fauna that can be used in teaching examples.



	This topic develops GCSE Biology knowledge of ecosystems, biodiversity and the interactions between organisms and their environment. Understanding of food chains, nutrient cycles, adaptation, competition and human impacts on ecosystems is extended through the study of conservation, succession and the sustainable management of natural resources. Students develop skills in analysing ecological data, interpreting trends and evaluating environmental evidence. The topic strengthens critical thinking, fieldwork and problem-solving skills, which are essential throughout the A Level course.
GCSE Biology Links:
Ecology, Organisation, and Inheritance, Variation and Evolution.
Biodiversity and Natural Resources – Geography:
Ecosystems, sustainability, resource management and environmental change.
AS topic links
Topic 1
· Carbohydrates as energy sources for decomposer organisms. 
Topic 2
· Cell membranes and transport processes in microorganisms.
· Proteins as biological catalysts involved in decomposition.
· Nucleic acids and the identification of organisms through DNA analysis.

	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 3:1
	Topic 4: Biodiversity and Natural resources
AS Examination preparation
	Finish topic 4 

AS revision programme in preparation for AS examinations:
Paper 1: Lifestyle, Transport, genes and Health (Topic 1 and Topic 2)

Paper 2: Development, Plants and the Environment (Topic 3 and Topic 4)

	
	End of Unit assessment with a range of A01, A02 and A03 exam questions.

Full paper 2 before students sit terminal AS examinations 

	Term 3:2
	A2 Transition programme 
	The transition programme is in place to mark the transition from AS into A2. Students attend a master class day where the whole cohort leaves site to go and conduct a field study; They map out their habit, they conduct random and systematic sampling and record a number of abiotic factors that can affect the distribution of organisms. This is then complimented by a number of theoretical lessons on a variety of different habitats such as the rocky seashore. This marks the beginning of Topic 5

Students also begin a series of lessons on forensic science where they learn to appreciate the birth of different techniques such as blood grouping, fingerprint analysis to the work of Professor Patricia Wilthsire and Pollen analysis. Students examine a number of different high profile cases in history and apply their knowledge and skills in examining them forensically. Looking at flaws in the evidence and how modern day forensic techniques could be used to solve the cases. 

	
	

	YEAR 13 

	Term
	Topic sequence
(What are you teaching?)
	Topic sequence rationale
(Why are you teaching this and how does it link to prior learning?)
	Link to prior learning / skills development
	Main methods of assessment

	Term 1:1
	Topic 5: On the Wildside
Topic 6: Infection, Immunity and Forensics

	Topic 5
This topic builds an appreciation that photosynthesis is the primary process that underpins the majority of ecosystems, and provides students with an understanding of how ecosystems work. The topic continues by looking at whether climate change will lead to extinction of species or evolution by natural selection, and looks at the evidence for climate change and its effects on plants and animals. By the end of the topic students should appreciate how scientific understanding can make us aware of our responsibilities as stewards of the environment. 

Students also  carry out two core practical investigations
· Carry out a study on the ecology of a habitat, such as using quadrats and transects to determine distribution and abundance of organisms, and measuring abiotic factors appropriate to the habitat.

· Investigate photosynthesis using isolated chloroplasts (the Hill reaction)




Topic 6
This topic starts by looking at how forensic pathologists use a wide variety of analytical techniques to determine identity and the time and cause of death of an organism, including humans. It then considers how bacteria and viruses use a variety of routes into their hosts and how hosts have evolved barriers and internal mechanisms to combat infections. These protections are not always successful and many people in the world still die from infectious diseases. This topic also investigates the evolutionary battles that take place between invading pathogens and their hosts. The topic ends by looking at hospital acquired infections, their prevention and control. 

Students also carry out a core practical investigation:
· Use gel electrophoresis to separate DNA fragments of different length.
Due to not having the available equipment, we conduct TLC of dipeptides 


Topic 5 and Topic 6 are taught simultaneously. Students are now fully immersed into A Level studies and are better equipped to cope with the demands of the curriculum. These topics are taught here as forensics and immunity (Topic 6) are areas that the students enjoy and want to often pursue careers in therefore interest and engagement is high. Topic 5 is a topic that serves as an excellent cross over into A2 as it has strong links with topic 4, interestingly it is a topic that students are becoming more engaged with. These two topics feature heavily on all three A2 exam papers and emphasis is therefore placed on these topics at the start of the year.






	Topic 5
Mathematical skills (prior learning and skills development)

Calculating  and using expressions in decimal and standard form, making estimates of the results of calculations, using ratios, fractions and percentages , using a scatter diagram to identify a correlation between two variables, plotting two variables from experimental data, drawing and using the slope of a tangent to a curve as a measurement of rate of change, calculating rate of change from a graph showing a linear relationship, determining the slope and intercepts of a linear graph, solve algebraic equations, change the subject of an equation, understand the principles of sampling as applied to scientific data, and using a statistical test. 

AS/A2 topic links 
Topic 6
· Succession on corpses
· Decomposition 
Topic 4
· Natural selection and evolution
· Ecology key terminology
· Plant mineral ions
Topic 2
· Cell membranes
· Proteins 
· Nucleic acids
Topic 1
· Carbohydrates 

Cross-curricular
Carry out a study on the ecology of a habitat, such as using quadrats and transects to determine distribution and abundance of organisms, and measuring abiotic factors appropriate to the habitat- Geography

Oxidation and reduction electrons and protons- Chemistry 

Topic 6
Mathematical skills (prior learning and skills development)
Calculating areas of circumferences and areas of circles, surface areas and volumes of cylinders; using calculators to find and use power, exponential and logarithmic functions, and recognising and using expressions in decimal and standard form

AS/A2 Topic links 
Topic 5
· Succession
· Carbon cycle 
· Molecular phylogeny
Topic 4
· Antimicrobial properties of plants 
· Drug trials

Topic 3
· The cell cycle and mitosis 
· Differential gene expression
· Protein trafficking
· Prokaryotic cells

Topic 2
· Cell membranes
· endo/exocytosis
· Proteins 
· Transcription and translation
· DNA replication
· Nucleic acids

Topic 1
· Carbohydrates
· Inflammatory response (CHD)
· Vitamin C and antioxidants
Cross-curricular
HIV/TB and the history of disease pathology and transmission- History, Geography, Sociology
TLC- Chemistry
	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 1:2
	Topic 5: On the Wildside
Topic 6: Infection, Immunity and Forensics
	Finish topic 5 and topic 6

	
	End of Unit assessment with a range of A01, A02 and A03 exam questions.

January Mock examinations
Students sit a full paper 1 and a hybrid of paper 2 and 3

	Term 2:1
	Topic 7: Run for your life
Topic 8: Grey Matter 
	Topic 7:
This topic is centred on the physiological adaptations that enable animals and humans, particularly sports people, to undertake strenuous exercise. It explores the links between an animal’s physiology and its performance. The topic summarises the biochemical requirements for respiration and looks at the links between homeostasis, muscle physiology and performance. It ends by looking at how medical technology is enabling more people to participate in sport, and raising the issue of whether the use of performance-enhancing substances by athletes can be justified. 
Students also carry out core investigations 
· Investigate rate of respiration
· Investigate the effects of exercise on tidal volume, breathing rate, respiratory minute ventilation and oxygen consumption using data from spirometer traces.

Mathematical skills (prior learning and skills development)
Solving algebraic equations, changing the subject of an equation, recognising and making use of appropriate units in calculations using appropriate significant figures and constructing and interpreting frequency tables and diagrams, bar charts and histograms. 




Topic 8
The scene is set by considering how the working of the nervous system enables us to see. Brain imaging and the regions of the brain are considered. The topic also demonstrates how an understanding of brain structure and functioning is relevant to issues such as the response to stimuli, the development of vision and learning. It investigates how imbalances in brain chemicals may result in conditions such as Parkinson’s disease, which can be treated with suitable drugs. Students discuss the ethical issues raised by the Human Genome Project and the risks and benefits of using genetically modified organisms.

Students carry out a core investigation
· Investigate habituation to a stimulus.

Topic 7 and 8 are taught simultaneously. These final two topics enable students to apply all of the skills and content learnt across AS biology.


Mathematical skills (prior learning and skills development)
 Calculations using ratios, fractions and percentages, constructing and interpreting frequency tables and diagrams, bar charts and histograms and using a statistical test.

	Topic 7
Mathematical skills (prior learning and skills development)
Solving algebraic equations, changing the subject of an equation, recognising and making use of appropriate units in calculations using appropriate significant figures and constructing and interpreting frequency tables and diagrams, bar charts and histograms. 


AS/A2 Topic links 
Topic 8
· The brain and the nervous system 
· Responses to stimuli 

Topic 6
· Barriers to infection
· Specific immune response
· Pathogens

Topic 3
· The cell cycle and mitosis 
· Stem cells
· Epigenetics
· Differential gene expression
· Protein trafficking
· Prokaryotic cells


Topic 2
· Proteins
· Transcription and translation
· Nucleic acids 

Topic 1
· Carbohydrates
· Triglycerides
· Cholesterol
· The heart
· Blood vessels
· Cardiac cycle

Cross-curricular
Muscles and joints and the cardiovascular system- PE

Oxidation and reduction electrons and protons- Chemistry 

Topic 8
Mathematical skills (prior learning and skills development)
 Calculations using ratios, fractions and percentages, constructing and interpreting frequency tables and diagrams, bar charts and histograms and using a statistical test.

AS/A2 Topic links 
Topic 7
· Homeostasis and response
· Thermoregulation
Topic 6
· Restriction enzymes
· DNA profiling
· Phagocytosis and the non-specific response to infection
· Specific immunity

Topic 4
· Drug trials 
Topic 3
· The cell cycle and mitosis 
· Stem cells
· Epigenetics
· Differential gene expression
· Protein trafficking
· Phenotype, genotype and the environment

Topic 2
· Proteins
· Transcription and translation
· Nucleic acids 
· Mutations and the genetic code
· Cell membranes

Topic 1
· Biological molecules including water
· Daphnia

Cross-curricular
Brain imaging techniques- Physics and Psychology

The brain, neurones and synaptic transmission, the effect of drugs on the synapse and habituation- Psychology




	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 2:2
	Topic 7: Run for your life
Topic 8: Grey Matter 
	Finish topic 7 and topic 8
	
	End of Unit assessment with a range of A01, A02 and A03 exam questions.

	Term 3:1
	Pre-release scientific article 
Revision
	Paper 1: The Natural Environment and Species Survival (Topic 1-6)
Paper 2: Energy, Exercise and Coordination (Topics 1-4 and 7-8)
Paper 3: General and Practical Applications in Biology (Topic 1-8 and scientific article)

The pre-release scientific article is studied at this point in the year as it is released in April. Students have also been introduced to a number of different articles linked to all areas of the course therefore they feel equipped to deal with the article. 
	
	

	Term 3:2
	Revision 
	Revision in preparation for A2 examinations
Paper 1: The Natural Environment and Species Survival (Topic 1-6)
Paper 2: Energy, Exercise and Coordination (Topics 1-4 and 7-8)
Paper 3: General and Practical Applications in Biology (Topic 1-8 and scientific article)
	
	Topic specific exam questions 



