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	Breathing
	Digestion
	Respiration 
	Photosynthesis
	Evolution
	Inheritance

	Topic overview

Students will learn…

	How oxygen is brought into the body and subsequently moves into cells, and how carbon dioxide is removed.

To investigate a link between height and lung volume.

To evaluate the effects of health and disease on lung function.
	That the body needs a balanced diet to maintain a healthy life.

How the organs of the digestive system work together to break down and then absorb useful nutrients from food.

To calculate food requirements for different people using information provided.
	To use word equations to describe anaerobic respiration. 

To explain how specific activities involve aerobic or anaerobic respiration.
	The importance of photosynthesis and why other organisms are dependent on photosynthesis 

How to use word equations to represent photosynthesis  

Describe ways in which plants obtain resources for photosynthesis. 

Explain why other organisms are dependent on photosynthesis.
	Natural selection is a theory that explains how species evolve and why extinction occurs.

Biodiversity is vital to maintaining populations. 
	To understand the inherited characteristics are the result of genetic information (genes) being transferred from parents to offspring during reproduction. 

Chromosomes are long piece of DNA which may contain many genes. Gametes, carrying half the number of chromosomes of each parent, combine during fertilisation. 

	Components



	Students will be able to label the organs involved in breathing to be able to describe the pathway of air into and out of the lungs.

Student will know which gases are needed and wasted by the body to be able to explain how cells carry out respiration.

Students will be able to describe diffusion in order to be able to explain how  gases move into and out of the body cells

Students will investigate how muscles work to pull air into and out of the lungs in order to be able to explain how lung volume can be increased during exercise.

Students will link the movement of air into and out of the lungs to the pressure within the chest cavity in order to be able to explain how air moves in and out.

Students will link the energy demands of the body to oxygen need to be able to explain why breathing rate and lung volume change during exercise

Students will investigate the effects of exercise on breathing rate and volume in order to be able to describe how these change, linking it to oxygen demand.

Students will investigate the effects of asthma on lung capacity in order to understand why this is a condition that must be fully controlled.

Students will investigate different lung conditions such as COPD to be able to evaluate methods of treating them

Students will carry out observations into breathing rate and volume in order to be able to evaluate a claim that height is linked to lung volume.

Students will develop a model for breathing in order to demonstrate how this occurs and then evaluate the effectiveness of the model.

Students will compare gas exchange in humans to that in plants in order to be able to understand the role of stomata in plant gas exchange



	Students will learn the main food groups and their uses they will understand what a balanced diet is and why it is needed so that they can make recommendations on food choices including, for the most able, where dietary changes can be designed to meet the needs of different people. 

Students will be able to predict the possible effects of an unbalanced diet from data provided in order to recognise the consequences of imbalances, including obesity, starvation and deficiency diseases

Students will learn how to test for the main food groups in order to be able to identify the main food groups in a substance.

Students will learn the pathway of food through the digestive system in order to understand how the key organs work together to carry out digestion.

Students will be able to investigate a model of the digestive system in order to be able to understand how the different organs work together.

Students will know that enzymes are released into the digestive system in order to be able to explain how the large molecules are broken down enough to be absorbed into the blood stream.

Students will be able to describe how the organs involved in digestion are adapted in order to be able to understand how they carry out their role effectively.

Students will be able to explain how the important nutrients reach the cells in order to be able to link this with respiration and growth and maintenance.

Students will investigate the presence of bacteria in the gut in order to be able to explain why healthy gut bacteria is so important.

Students will be able to investigate the energy released from different foods in order to be able to make comparisons and recommendations.


Students will be able to evaluate the claims made for certain foods in order to be able to critique them according to their nutritional value

Students will be able to assess different medical conditions in order to be able to suggest which part of the digestive system may be at fault.



	Students will know that respiration is a chemical reaction that breaks down glucose to release energy in order to describe the function of the mitochondria.

Students will know the reactants and products of respiration in order to understand that new products are formed in a chemical reaction.

Students will learn that aerobic respiration is used when oxygen is present in order to describe that most living organisms use aerobic respiration for most of the time.

Students will learn to address the misconception that breathing and respiration are the same so that they can distinguish between the two.  

Students will learn the meaning of ‘anaerobic’ 
in the context of respiration and understand that anaerobic respiration provides less energy than aerobic respiration so that they can compare the two processes.

Students will learn that the air we inhale is composed differently to the air we exhale in order to understand the reactants and products of a chemical reaction.

Students will learn that most living things use aerobic respiration but switch to anaerobic respiration, which provides less energy, when oxygen is unavailable.

Students will gain knowledge of anaerobic respiration by yeast so that they can explain the use of fermentation in the food and drink industry. 


	Students will know that plants and algae do not eat, but use energy from light, carbon dioxide and water in order to make the glucose required for respiration.

Students will learn the reactants and products of photosynthesis and be able to write a word equation. 

Students will learn that glucose produced in photosynthesis is either used to build new tissue, or  stored to be used later, in order to describe growth. 

Students will learn that plants have specially-adapted cells that allow them to obtain the resources needed for photosynthesis in order to explain the structure of a leaf.

Students will learn that iodine is used to test for starch so they can describe test for nutrients in food and for investigating the rate of photosynthesis in plants.  

	Students will learn the process of natural selection and survival of the fittest so that they can add depth to their understanding of evolution. 

Students will learn to apply their knowledge of variation within a species variation so that they can explain how variation helps protect a species against environment changes, avoiding extinction.

Students will learn biodiversity across an ecosystem ensures resources are available for other populations so that they can understand the effect of this on humans and conversely how a lack of biodiversity can affect an ecosystem in order to assess biodiversity preservation.

Students can describe how environmental changes can affect adaptations so that they are able to link this to why extinction occurs. 

Students can define biodiversity and how it can be preserved in order to explain its importance to interdependence and link this to human resources (products and services). 


	Students can use a diagram to show the relationship between DNA, chromosomes and genes in order to understand hierarchy 

Students will describe and use diagrams to explain how genes are transferred from parents to their offspring during reproduction in order to explain how inherited characteristics are obtained.

Students can describe the structure and number of chromosomes in order to link this to link this to mutations and genetic diseases.

Students can explain how a change in DNA may cause mutations in order to describe the affects of mutations on organisms and future offspring

Students can link their prior knowledge of specialised sex cells to describe gametes in order to explain how chromosome combine during fertilisation. 



	What pupils should already know
(prior learning components)


	Students should be able to name the main body organs and link these to their role in keeping us alive

Students will be able to explain why multicellular organisms need organ systems to keep their cells alive

Students will have planned and carried out investigations into the way the body works, they can collect and record data to come to a simple conclusion

Students will have an understanding of how health can be affected if our body organs become harmed and will have investigated how some conditions affect multiple organs adversely.

Students will have designed and built models for body systems  and can explain why the model is effective or not

	Students should be able to name the main oragans involved in digestion and the path food takes through these. (Biology, Yr 7, Movement)

Students will be aware that cells are specialised to be able to carry out particular functions. (Biology, Yr 7, Cells)

Students will have designed and built models for body systems and can explain why the model is effective or not

Students will know that energy is released during cellular respiration and that the blood carries the needed substances to the cells (Biology, Yr 7, Respiration I, Y8, Breathing)


	Students should know that respiration occurs in the mitochondria of a cell and that it is a chemical reaction (Year 7 movement).

Students will know what aerobic respiration is, where it takes place and be able to represent it with the word equation (Biology, Yr 7, Respiration)

Students will know how and why we breathe (Biology, Yr 8, Breathing)




	Students will know that plants need water, sunlight and carbon dioxide in order to grow and stay healthy (KS 2 NCP plants and Year 7 movement, cells and respiration).
 
Students will know how to do a basic word equation for respiration. (Y8 respiration).

This unit builds on Variation (Y7) and Interdependence (Y7) and relates to Energy resources (Y7), and the Y8 units Digestion and Respiration.  The use of word equations links to Y8 and Y9 chemistry units.



	Recognise that living things have changed over time and that fossils provide
information about living things that inhabited the Earth millions of years ago (KS2 NC, Evolution and inheritance) 

Identify how animals and plants are adapted to suit their environment in different ways and that adaptation may lead to evolution. (KS2 NC, Evolution and inheritance) 


. 
	Recognise that living things produce offspring of the same kind, but normally offspring vary and are not identical to their parents


	Transferrable knowledge (skills)



	Describe the gas exchange system and know which gases are needed by cells and which released as waste in order to understand the more detailed explanations of aerobic and anaerobic respiration.

Students will develop their skills in planning and carrying out an investigation to collect reliable data to justify a hypothesis.

Students will practice designing and evaluating a model in order to be able to explain complex process that cannot be directly seen

	Explain how these organs are adapted to allow for the efficient breakdown and absorption of nutrients so the need for specialisation is understood

Design and evaluate a model in order to be able to explain complex process that cannot be directly seen.





	Know what the reactants and products of a reaction are in order to be able to write word equations for chemical reactions.

Students will know that respiration is a vital reaction to support life.

Know what the reactants and products of a reaction are in order to be able to write word equations for chemical reactions.

Students will know the word equations for aerobic and anaerobic respiration in humans and yeast, these equations will form the foundation s of the bioenergetics topic in KS4.


	Know what the reactants and products of a reaction are in order to be able to write word equations for chemical reactions.

Students will know that photosynthesis is how a plant makes its own food, therefore making them producers in food chains.

Students will know that plants use energy from light, carbon dioxide and water so they can describe the law of conservation of energy.

Students will know what is required for photosynthesis, so will be able to describe adaptation in plants that enable them to obtain different levels of each resource and how they travel through the plant.
	Students will be able to use evidence to explain why a species has become extinct or adapted to changing conditions.

Students will be able to evaluate whether the evidence for a species changing over time supports the theory of natural selection. 

Students will be able to evaluate data to explain how an evolutionary change has occurred. 

Students will be able to make predictions and explain the changes in a population over time
	Students can think critically to suggest arguments for and against genetic modification. 

Students will be able to develop independent research skills in order to explain the importance of Watson, Crick and Franklin.

Students will be able to predict how the number of chromosomes will change during cell division, production of gametes and fertilisation. 

Students will be able to evaluate the benefits and possible negative of scientists knowing all the genes in the human genome and be able to think ethically.

	Key vocabulary pupil will know and learn


	Breathing
Trachea
Bronchi
Bronchioles
Alveoli
Diaphragm

	Enzymes
Fibre
Carbohydrate
Lipid
Protein

	Aerobic respiration
Anaerobic respiration
Mitochondria 
Fermentation 
	Fertilisers
Photosynthesis 
Chloroplast
Chlorophyll 
Stomata
	Population 
Natural selection 
Extinct 
Biodiversity 
Competition  
Evolution
	Inherited characteristics
DNA
Chromosomes
Gene

	Assessment activities



	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments
	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments
	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments
	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments
	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments
	Pre topic assessment
Afl in lessons
Orange sheet marking tasks
Synoptic half termly assessments

	Resources available



	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology


	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology

	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology

	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology

	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology

	PoS and shared resources available in RHS T Drive: T:\RHS-Depts\Science\Curriculum\CURRICULUM\KS3\8 - Year\Biology


	Notes

Why this topic is important…

	This topic explains how gases move into and out of the body in order to release energy for life. Knowing this will help students understand how different organs respond to exercise 

The topic is the first to differentiate between breathing and respiration and so will ensure there are no misconceptions arising from the use of the everyday words in science.

An understanding of the importance of the rapid movement of gases into and out of the body will help students explain how other organs such as the heart respond during exercise or stress.

Knowledge of how asthma affects breathing will allow students to explain the importance of maintaining healthy lungs and monitoring such lifelong conditions carefully

Investigating how to measure changes in the human body will allow students to develop an ethical approach to study and an understanding of how to work safely with a subject, taking into account other factors that might influence a person

	This topic begins to investigate the breakdown of food types into molecules small enough to be absorbed into the blood. This requires students to use their understanding of body systems and then focus on the detail at cellular level.

This is the first introduction to enzymes and allows students to appreciate the chemical nature of digestion as well as the physical processes they should already be aware of

Using tests to identify chemical substances builds the scientific skills of students and will allow them to understand more of the action of scientists in the real world

Focussing on the action of structures such as villi in the small intestine will develop the students understanding of the need for specialisation of cells and organs.

Whilst this topic doesn’t investigate the processes of diffusion and osmosis, and understanding of the movement of nutrient molecules into the blood and then into cells will link to these ideas in both further biology and chemistry units

Investigating the effects of an unbalanced diet will allow students to make healthy lifestyle choices themselves as well as make recommendations for other specific groups of people.


	An understanding of the respiration chemical equation will allow students to see the presence of carbon and then link that with the carbon cycle.

An understanding of aerobic respiration will lead students to learning about anaerobic respiration and the benefits and drawbacks of each type. Students will also learn where anaerobic respiration is used in different organisms. 

Students’ knowledge on the composition of the air will lead students to understand the history of the Earth’s atmosphere and how it has changed from the Earth’s early atmosphere to today’s atmosphere. 

	An understanding of photosynthesis will lead students to be able to understand how plants compete with each other for limited resources and how plants have adapted in order to out compete other plants, as well as ensure that their offspring survive too.

An understanding of the photosynthesis chemical equation will allow students to see the presence of carbon and then link that with the carbon cycle.

Students’ knowledge of how plants make their own food will enable students to understand the role of plants in food webs/chains and will lead students to understand how living organisms are interdependent on each other within a habitat.

Students’ knowledge of the photosynthesis chemical equation will help students understand how and why chemical equations need to be balanced.
	In this topic students will use their recall of the variation topic to apply ideas to evolution. 

Students will think critically about evidence for evolution or what has led to an extinction. 

This topic will also allow students to analyse data about extinction and draw conclusions. 

Students will link their prior knowledge of biodiversity and ecosystems to allow them to describe how a lack of biodiversity can lead to extinction. 
	In this topic students will be able to understand why they look similar to their family but not usually identical.

Students will be able to link how a mutation may affect an organism and lead to variation within a species.

Students will understand how genetic diseases can be passed through families which links to SMSC. 
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