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Science at Grace Academy Coventry: 

 
At Grace Academy Coventry, the science department deliver a carefully considered 

knowledge-led curriculum over five years to instil scientific understanding above and 

beyond the requirements of the GCSE specification.  

 

In years 7 and 8, pupils will be taught the key over-arching concepts that will enable them 

to access and appreciate the higher-level content of the GCSE specification in great 

detail. In years 9 and 10, pupils will apply their strong background knowledge to every 

aspect of their GCSE studies, making and appreciating the links between topics and 

concepts throughout the three scientific disciplines. In the crucial fifth year, pupils will 

consolidate their learning to enable them to approach their final GCSE examinations with 

justified confidence.   

 

All pupils will experience lessons with a high level of challenge, supported by expert 

teaching staff who have the unfaltering belief that all pupils can attain and achieve. 

Frequent low-stakes quizzing will support pupils with committing knowledge to their long-

term memories, and pupils will develop into enthusiastic learners as they successfully 

acquire a wealth of knowledge that increases their understanding and appreciation of 

the world around them. 

 
 

Teaching and Learning Vision for the Science Department 

To create subject experts via a carefully sequenced knowledge-led 

curriculum that enables every child to achieve the best possible outcomes to 

support their future ambition. 

 

 

GCSE Success in the Science Department 

 
We have seen an improvement in our GCSE results since this curriculum plan was first 

developed.  

 

In 2018 59% of year 11 pupils achieved one grade 4 or higher with 45% of pupils achieving 

two grade 4s or higher. This is an increase from 33% and 27% respectively in 2017. 

 

Each year we are improving on the curriculum map based on feedback from teachers 

and pupils and we are confident we continue to see an increase in results each year. 
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Subject Content  

At the end of Year 11 students in science will…. 

 

Know and understand: 

Biology (B): 
1. The structure of a variety of animal and plant cells, including specialised cells. 

2. The processes of cell division (mitosis and meiosis) and cell differentiation.  

3. How substances are transported in plant and animal cells. 

4. Organisational structures in plants and animals, in terms of tissues, organs and organ 

systems. 

5. The structure and function of the digestive system, the circulatory system and plant 

organ systems (including the role of xylem and phloem). 

6. The causes and possible effects of a variety of communicable and non-

communicable diseases including coronary artery disease, cancer, viral diseases 

(such as measles, HIV and TMV), bacterial diseases (such as salmonella and 

gonorrhoea), fungal diseases (such as rose black spot) and protist diseases (such as 

malaria).  

7. Methods of preventing and treating diseases including the human defence system, 

vaccination and drugs including antibiotics. 

8. The process of photosynthesis, including factors that affect its rate and uses of its 

products. 

9. The processes of aerobic and anaerobic respiration, including the human response 

to exercise and the definition of metabolism.  

10. Aspects of homeostasis and response in humans including the human nervous 

system, the human endocrine system and control of blood glucose concentration.  

11. The processes of sexual and asexual reproduction, including contraception and the 

role of hormones in sexual reproduction. 

12. The role of DNA and the genome in genetic inheritance, including genetic disorders, 

sex determination, selective breeding and genetic engineering. 

13. Variation and evolution, including evidence such as fossils, causes of extinction and 

the problem of resistant bacteria. 

14. How living organisms are classified, and adaptations of specific species. 

15. Ecology and the distribution of living organisms, including biotic and abiotic factors. 

16. The processes of the carbon cycle and the water cycle. 

17. The effect of human interaction on ecosystems in terms are waste management, 

land use, deforestation, global warming and conservation. 

Triple Only Content: 

18. How to prepare an uncontaminated culture using aseptic technique and to 

calculate the effect of antibacterial chemicals by measuring the area of zones of 

inhibition. 

19. How monoclonal antibodies are produced and ways in which they are used. 

20. How plants diseases can be detected and identified. 

21. The parts of the brain and how brain function can be identified. The work of 

neuroscientists in mapping regions of the brain. 

22. The structures of the eye, accommodation and how myopia and hyperopia can be 

treated. 

23. How body temperature is monitored and controlled by the thermoregulatory centre 

in the brain. 
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24. The function of the kidneys and the effect of ADH on the permeability of the kidney 

tubules. 

25. The hormones produced in plants and their effects (auxin, gibberellins and ethane) 

26. The advantages and disadvantages of sexual and asexual reproduction. 

27. The structure of DNA and how this relates to protein synthesis. 

28. The process of cloning. 

29. How the theory of evolution by natural selection developed over time and from 

information gathered by many scientists, including Darwin and Lamarck. Describe 

the steps which give rise to a new species. 

30. The development of our understanding of genetics including the work of Mendel. 

31. How temperature, water and availability of oxygen affect the rate of decay of 

biological material. 

32. The impact of environmental changes on the distribution of species in an ecosystem. 

33. The differences between the trophic levels of organisms within an ecosystem and 

how Pyramids of biomass can be constructed to represent the relative amount of 

biomass in each level of a food chain. 

34. The measures that can be taken to make food production both more efficient and 

sustainable. 
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Chemistry (C): 
1. The organisation and development of the periodic table, with specific understanding 

of groups 0, 1 and 7. 

2. The properties of metals, non-metals (including their positions in the periodic table) 

and alloys. 

3. The definitions of atoms, elements, compounds, mixtures and formulations. 

4. The atomic model including its development and the properties of the subatomic 

particles (protons, electrons and neutrons). 

5. Electronic structure, relative atomic mass and relative formula mass. 

6. The three states of matter and the limitations of the particle theory in relation to 

changes of state. 

7. Ionic covalent and metallic bonding, including both the structure and properties of 

ionic, covalent and metallic compounds. 

8. The structure and properties of allotropes of carbon including diamond, graphite, 

graphene and fullerenes. 

9. The principle of conservation of mass and the importance of balancing chemical 

equations. 

10. Chemical measurements and causes of uncertainty. 

11. The use of moles to calculate amount of substance or to balance equations (HT). 

12. The definition of concentration and how to calculate it. 

13. The reaction of metals with oxygen and acids, including the reactivity series, 

neutralisation and crystallisation to produce salts. 

14. The pH scale and neutralisation in terms of the production of water from H+ and OH- 

ions. 

15. The meaning of strong and weak acids in terms of the pH scale (HT). 

16. The extraction of metals including the process and products of electrolysis. 

17. Alternative methods of extracting metals, including phytomining and bioleaching 

(HT). 

18. The representation of reactions at electrodes as half-equations, and the processes of 

oxidation and reduction in terms of electrons (HT). 

19. The different energy changes in chemical reactions, including both exothermic and 

endothermic reactions. 

20. How to measure the rate of a chemical reaction and the explanation of chemical 

reactions in terms of collision theory and activation energy. 

21. The effect of temperature, concentration and pressure on the rate of a reaction (HT). 

22. The use of catalysts to increase the rate of chemical reactions. 

23. Equilibrium and reversible reactions, including energy changes in reversible reactions. 

24. Aspects of organic chemistry including properties of hydrocarbons, alkanes and 

alkenes, fractional distillation of crude oil and cracking. 

25. The tests for gases including hydrogen, oxygen, carbon dioxide and chlorine. 

26. The definition of a pure substance and the process of chromatography for chemical 

analysis, including the measurement of Rf value. 

27. The proportions of different gases in the atmosphere, including theories about the 

Earth’s early atmosphere and how the proportions of oxygen and carbon dioxide 

have changed. 

28. The effect of humans on the Earth’s atmosphere including greenhouse gases, climate 

change, carbon footprint and pollution. 

29. The means of obtaining potable water, including waste water treatment. 

30. How to minimise the use of the Earth’s resources for sustainable development. 

Triple Only Content: 

31. The properties of the transition metals. 
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32. Compare ‘nano’ dimensions to typical dimensions of atoms and molecules and 

evaluate the use of nanoparticles for a specified purpose. 

33. How to calculate the percentage yield and atom economy of chemical reactions. 

34. How the concentration of a solution in mol/dm3  is related to the mass of the solute 

and the volume of the solution. 

35. How to calculate the volume of a gas at room temperature and pressure from its 

mass and relative formula mass 

36. How to carry out titrations using strong acids and strong alkalis only (sulfuric, 

hydrochloric and nitric acids only) to find the reacting volumes accurately. 

37. How to interpret data for relative reactivity of different metals and evaluate the use 

of cells, including the use of hydrogen fuel cells. 

38. The structure and reactions of both alkenes and alcohols, including carboxylic acids 

and esters. 

39. The processes of addition and condensation polymerisation, including natural 

polymers such as proteins and DNA. 

40. How chemical tests can be used to identify anions and cations. 

41. The process of corrosion and how it can be prevented. 

42. How the Haber process is used to manufacture ammonia and the use of this 

ammonia in NPK fertilisers. 
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Physics (P): 
1. Energy stores, changes and transfers including gravitational potential energy, kinetic 

energy and changes in thermal energy. 

2. The meanings of work done and power, and how to calculate them.  

3. The conservation and dissipation of energy, and the efficiency of energy transfers. 

4. Types of energy resources (both renewable and non-renewable) and uses of these 

resources. 

5. Electricity in terms of the flow of electrons, charge, current, potential difference (AC 

and DC) and resistance. 

6. The standard circuit diagram symbols  

7. The differences and benefits of series and parallel circuits, including how to calculate 

total resistance in each type of circuit. 

8. Current against potential difference graphs for ohmic and non-ohmic conductors 

(including filament lamps, thermistors and light-dependent resistors).  

9. The application of light-dependent resistors in circuits. 

10. The wires and colour coding in a standard three-pin plug. 

11. How to calculate the amount of energy transferred in an electrical circuit. 

12. How energy is distributed around the country via the National Grid. 

13. Atomic structure, including the model of the atom (and how it has developed), and 

the properties of the subatomic particles (protons, electrons and neutrons).  

14. The structure and components of atoms and isotopes in terms of mass number and 

atomic number. 

15. The definition of density and the effect of changes of state on density. 

16. Specific heat capacity, specific latent heat and the definition of internal energy. 

17. The concept of pressure and how temperature effects it in terms of the particle 

model of matter. 

18. Aspects of radioactivity including radioisotopes, the three types of nuclear radiation 

(alpha, beta and gamma), nuclear equations, half-life and radioactive 

contamination. 

19. Types of forces (contact and non-contact, including the relationship between gravity 

and weight) and how to calculate resultant forces. 

20. Newton’s three laws of motion to explain the effect of forces on an object’s motion. 

21. The effect of forces on elastic objects (i.e. compression and extension). 

22. The differences between scalar and vector quantities (including distance and 

displacement, and speed and velocity).  

23. How distance-time and velocity-time graphs give information about an object’s 

motion over a period of time. 

24. The effect of forces on the stopping distance of a vehicle, and the factors that affect 

thinking and braking distance. 

25. The concept of momentum and the principle of conservation of momentum (HT). 

26. The properties of waves (in terms of wave speed, wavelength, frequency and period) 

for both transverse and longitudinal waves.  

27. The types of electromagnetic waves, including their properties and uses. 

28. The concept of magnetism in terms of magnetic poles and magnetic fields.  

29. The phenomenon of electromagnetism and its dependence upon the size and 

direction of an electric current. 

30. The motor effect including the application of Fleming’s left-hand rule (HT). 
Triple Only Content: 

31. How static electricity is produced and explain the concept of an electric field 

32. How to calculate the change in pressure of a gas or the volume of a gas and how 

doing work on a gas effects the temperature a gas. 
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33. How to calculate the pressure at the surface of a fluid and the pressure due to a 

column of liquid. 

34. The hazards and uses of radioactive emissions and background radiation. 

35. The processes of nuclear fission and fusion. 

36. How to calculate the size of a force from the moment of a force of a rotating object 

and explain how leaver and gears work. 

37. To relate the concept of change in momentum to safety feature such as air bags. 

38. To describe the effects of reflection and how the colour of an object is related to the 

differential absorption, transmission and reflection of different wavelengths of light by 

the object. 

39. To describe how sound waves travel and explain how waves in both solids and liquids 

can be used for the detection and exploration of structures. 

40. Use ray diagrams to show how a lens refracts light. 

41. Explain the concept of black body radiation and how this relates to the temperature 

of the body. 

42. Describe the life cycle of a star including how the fusion processes lead to the 

formation of new elements. 

43. To explain red-shift and the evidence it provides for the Big Bang theory.  
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Relationships & Sex Education (RSE): 
1. How to recognise the characteristics and positive aspects of healthy one-to-one 

intimate relationships, which include mutual respect, consent, loyalty, trust, shared 

interests and outlook, sex and friendship. 

2. That all aspects of health can be affected by choices they make in sex and 

relationships, positively or negatively, e.g. physical, emotional, mental, sexual and 

reproductive health and wellbeing. 

3. The facts about reproductive health, including fertility and the potential impact of 

lifestyle on fertility for men and women. 

4. That there are a range of strategies for identifying and managing sexual pressure, 

including understanding peer pressure, resisting pressure and not pressurising others 

5. That they have a choice to delay sex or to enjoy intimacy without sex. 

6. The facts about the full range of contraceptive choices, efficacy and options 

available. 

7. The facts around pregnancy including miscarriage. 

8. How the different sexually transmitted infections (STIs), including HIV/AIDs, are 

transmitted, how risk can be reduced through safer sex (including through condom 

use) and the importance of and facts about testing. 

9. About the prevalence of some STIs, the impact they can have on those who 

contract them and key facts about treatment 

Health Education (HE): 
1. The characteristics and evidence of what constitutes a healthy lifestyle, maintaining 

a healthy weight, including the links between an inactive lifestyle and ill health, 

including cancer and cardiovascular ill-health. 

2. About the science relating to blood, organ and stem cell donation. 

3. How to maintain healthy eating and the links between a poor diet and health risks, 

including cancer. 

4. The physical and psychological risks associated with alcohol consumption 

5. The facts about the harms from smoking tobacco (particularly the link to lung 

cancer) 

6. About personal hygiene, germs including bacteria, viruses, how they are spread, 

treatment and prevention of infection, and about antibiotics. 

7. The facts and science relating to immunisation and vaccination. 

8. Key facts about puberty, the changing adolescent body and menstrual wellbeing. 

9. The main changes which take place in males and females, and the implications for 

emotional and physical health. 
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Skills 

At the end of Year 11 students in science will…. 

be able to: 

Working scientifically: 
1. Recognise, draw and interpret diagrams of scientific models such as the structure of 

an atom, bonding diagrams or force diagrams. 

2. Identify dependent, independent and control variables within the context of a 

particular investigation. 

3. Describe practical procedures for specified purposes. 

4. Identify hazards in practical procedures and suggest how risks can be minimised. 

5. Apply a knowledge of a range of techniques, apparatus and materials to 

experimental work. 

6. Read measurements from a scale. 

7. Make and record observations and measurements using a wide range of methods. 

8. Evaluate practical methods. 

9. Evaluate data objectively, in terms of accuracy, precision, repeatability, 

reproducibility and sources of random and systematic error. 

10. Apply the principles of sampling to a given context. 

11. Make informed judgements about economic, social and ethical issues to relevant 

aspects of scientific development. 

 

Mathematical skills: 
1. Recognise and use expressions as decimals, fractions, ratios and percentages 

(including calculating percentage gain and loss). 

2. Express numbers in terms of prefixes and standard form. 

3. Use order of magnitude estimations in applied contexts. 

4. Calculate the arithmetic mean and range of a set of numeric data, and understand 

the terms median and mode. 

5. Construct or interpret frequency tables, bar charts, histograms and scatter graphs, 

including selecting appropriate scales and axes. 

6. Draw conclusions from recorded data, including identifying a correlation between 

two variables on a scatter diagram. 

7. Use mathematical symbols including =, <, <<, >>, >, ~. 

8. Change the subject of an equation. 

9. Substitute numerical values into algebraic equations, using appropriate units for 

physical quantities. 

10. Translate data between graphical and numeric form. 

11. Interpret graphs, including determining the slope and intercept of linear graphs. 

12. Draw and use the slope of a tangent to a curve to calculate rate of change. 

13. Interpret distance-time and velocity-time graphs to determine speed, acceleration 

and distance travelled. 

14. Calculate areas of triangles and rectangles, and surface areas and volumes of 

cubes. 

15. Interpret data from tables or graphs in order to support or dispute a particular theory. 

16. Make predictions or interpolations/extrapolations from data tables or graphs. 

17. Use an appropriate number of significant figures in calculations. 

18. Use SI units and covert units to and from SI units. 
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Assessments 
 

In years 7, 8 and 9 there will be 3 assessment points through the year. These will be 

cumulative assessments each lasting 1 hour. For each assessment there will be around 70% 

recall of critical content and 30% application. 

 

Once pupils reach year 10 and 11 there will be 4 assessments which will also be cumulative. 

From AP2 in year 10 pupils will begin to get full GCSE papers. These will follow the Ofqual 

guidance which outlines the following weighting of assessment objectives: 

 

AO1 (40%): Demonstrate knowledge and understanding of:  

1) scientific ideas 

2) scientific techniques and procedures.  

 

AO2 (40%): Apply knowledge and understanding of:  

1) scientific ideas 

2) scientific enquiry, techniques and procedures.  

 

AO3 (20%): Analyse information and ideas to:  

1a) interpret  

1b) evaluate  

2a) make judgements 

2b) draw conclusions  

3a) develop experimental procedures  

3b) improve experimental procedures. 

 

We will also follow the Ofqual guidance on mathematical skills which states that: 

 

Mathematical skills will be tested at least to the standard of:  

• Key Stage 3 Mathematics in Foundation Tier papers  

• Level 1/Foundation Tier GCSE Mathematics in Higher Tier papers.  

 

A minimum of 10% of marks will test mathematical skills in biology; 20% in chemistry; and 

30% in physics. For the combined sciences a minimum of 20% of marks will test 

mathematical skills (made up of a minimum of 10% in biology; 20% in chemistry; and 30% in 

physics). 
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5 Year Curriculum Map 

Year 11 science at Grace Academy Coventry 
In year 11 pupils will have already learnt much of what they will need to know and understand for their GCSE examinations in the summer term. They will 

complete the combined science content in the first half term and will then move onto the separate science content, revising the combined science as they 

go along.  

 

The curriculum has been planned so that they are able to sit three separate science papers (B1, C1 and P1) by AP2, along with combined science papers in 

B2, C2 and P2. This will give us the data we need to make accurate predictions and plan our intervention ready for January 2020. 

 

Pupils will spend time consolidating their learning and further developing their understanding of how to respond to GCSE assessment questions.  

 

By the end of this academic year, students will feel confident in their scientific knowledge and understanding of assessments and will be ready to perform 

exceptionally well in their science examinations. 

 

Year 11 Units of Study 
Required 

Practicals 
Knowledge Skills RSE/HE 

Assessment 

point 

Length 

of unit 

Unit 

1 

CHEMISTRY OF THE ATMOSPHERE 
AQA GCSE CHEMISTRY (8462): 4.9 

 Proportions of gases in the atmosphere and how they 

have changed over time 

 Greenhouse gases, global warming and carbon footprint 

 Atmospheric pollution 

 C 27, 28 
WS 9, 11 

MS 1 
 

AP1, AP2, 

AP3,  AP4 
2 lessons 

Unit 

2 

USING RESOURCES 
AQA GCSE CHEMISTRY (8462): 4.10 

 Sustainable development 

 Potable water and water treatment 

 Ways of reducing the use of resources 

C8 – Water 

Purification 
C 29, 30, 17 

WS 3, 4, 5, 6, 

7, 8, 10, 11 

MS 1, 3, 10, 

15, 17 

 
AP1, AP2, 

AP3, AP4 
6 lessons 

Unit 

3 

MAGNETISM AND ELECTROMAGNETISM 
AQA GCSE PHYSICS (8463): 4.7 

 Magnetic fields 

 Electromagnetism 

 Electric motors and Fleming’s left-hand rule (HT) 

 P 28, 29, 30 
WS 3, 11 

MS 8, 9 
 

AP1, AP2, 

AP3, AP4 
2 lessons 

Unit 

4 

 

CLASSIFICATION AND ECOLOGY 
AQA GCSE BIOLOGY (8461): 4.6.4, 4.7 

 Classification of living organisms 

 Adaptations of living organisms 

B9 – Field 

Investigati

ons 

B 14, 15, 16, 

17  

WS 1, 2, 3,  

4, 5, 6, 7, 10 

MS 4, 5, 6, 

10  

 
AP1, AP2, 

AP3, AP4 
14 lessons 
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 Distribution of living organisms due to biotic and abiotic 

factors 

 The carbon cycle and the water cycle 

 The effect of human interaction on ecosystems 

Unit 

5  

BIOLOGY ONLY CONTENT (PAPER 1) 
AQA GCSE BIOLOGY (8461) 

 Culturing microorganisms 

 Monoclonal antibodies 

 Plant disease 

B2 – 

Microbiolo

gy 

  

B 18 - 20 

WS 1, 2, 3, 4, 

5, 6, 7, 8, 11 

MS 1, 2, 3, 

10, 14, 17 

 
AP2, AP3, 

AP4 
4 lessons 

Unit 

6 

PHYSICS ONLY CONTENT (PAPER 1) 
AQA GCSE PHYSICS (8463) 

 Static electricity 

 Pressure in gases 

 Hazards and uses of radioactive emissions 

 Nuclear fission and fusion 

P2 – 

Thermal 

Insulation 

 

P 31 - 35 

WS 1, 4, 11 

MS 1, 2, 8, 9, 

14, 18 

 
AP2, AP3, 

AP4 
6 lessons 

Unit 

7 

CHEMISTRY ONLY CONTENT (PAPER 1) 
AQA GCSE CHEMISTRY (8462)  

 Transition metals 

 Nanoparticles 

 Yield and atom economy 

 Concentrations of solutions and titrations 

 Volumes of gases 

 Chemical cells and fuel cells 

C2 – 

Neutralisati

on 

 

C 31 - 37 

WS 1, 2, 3, 4, 

5, 6 7, 8, 9, 

11 

MS 1, 2, 3, 8, 

10, 14, 17, 18 

 
AP2, AP3, 

AP4 
7 lessons 

Unit 

8 

BIOLOGY ONLY CONTENT (PAPER 2) 
AQA GCSE BIOLOGY (8461) 

 The brain and the eye 

 Controlling body temperature, water levels and 

nitrogen levels 

 Plant hormones 

 Sexual vs. asexual reproduction 

 DNA structure and cloning 

 Theory of evolution, speciation and understanding 

genetics 

 Decomposition 

 The impact of environmental change 

 Trophic levels  

 Food production 

B8 – Plant 

Responses 

B10 – 

Decay 

B 21 - 34 

WS 1, 2, 3, 4, 

5, 6, 7, 8, 11 

MS 1, 2, 3, 

10, 14, 17 

 AP3, AP4 19 lessons 

Unit 

9 

PHYSICS ONLY CONTENT (PAPER 2) 
AQA GCSE PHYSICS (8463) 

 Moments, levers and gears 
P9 - Light P 36 - 43 

WS 1, 4, 11 

MS 1, 2, 8, 9, 

14, 18 

 AP4 22 lessons 
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 Pressure in fluids 

 Momentum 

 Reflection, sound waves and detection of waves 

 Lenses and visible light 

 Black body radiation 

 Loudspeakers 

 Induced potential, transformers and the National Grid 

 Space Physics 

Unit 

10 

CHEMISTRY ONLY CONTENT (PAPER 2) 
AQA GCSE CHEMISTRY (8462)  

 Alkenes and alcohols 

 Polymers 

 Testing for ions 

 Using materials 

 The Haber process and NPK fertilisers 

C7 – 

Identifying 

Ions 

C 38 - 42 

WS 1, 2, 3, 4, 

5, 6 7, 8, 9, 

11 

MS 1, 2, 3, 8, 

10, 14, 17, 18 

 AP4 13 lessons 
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Year 10 science at Grace Academy Coventry 
In year 10, pupils at Grace Academy Coventry will continue their in-depth studies of the GCSE science specification, revisiting some key knowledge and using 

it as a strong base for developing understanding of scientific ideas in different contexts. The majority of the combined GCSE content will have been covered 

by the end of year 10, leaving year 11 to complete the triple content alongside revision of each topic.  

 

The topics have been allocated to allow Biology paper 1 to be completed by AP2, Chemistry paper 1 to be completed by AP3 and Physics Paper 1 to be 

completed by AP4. At AP4 there will also be a hybrid paper containing some content from each of the paper 2s. This will also include the following paper 2 

topics from year 9: 

 inheritence, variation and evolution 

 chemical analysis 

 forces 

 waves 

 

As in year 9, the higher tier content will not be taught to the lowest ability group.  

 

Year 10 Units of Study 
(Combined science: trilogy content only)  

Required 

Practicals 
Knowledge Skills RSE/HE 

Assessment 

point 

Length 

of unit 

Unit 

1 

ORGANISATION AND TRANSPORT OF SUBSTANCES 
AQA GCSE BIOLOGY (8461): 4.1.3, 4.2.1, 4.2.2.1-4.2.2.3 

HEALTH EDUCATION: Physical Health & Fitness 

 Principles of organization 

 Diffusion, osmosis and active transport 

 The digestive system 

 Blood, the heart and the circulatory system  

 Blood donation 

 Breathing and gas exchange 

B3 – 

Osmosis 

B4 – Food 

Tests 

B5 – 

Enzymes 

B 3, 4, 5 

WS 1, 2, 3, 

4, 5, 6, 7, 

8, 9, 10  

MS 1, 6, 

10, 11, 14  

HE 2 

(blood 

donation) 

AP1, AP2, 

AP3, AP4 

(B1) 

17 lessons 

Unit 

2 

TRANSPORT IN PLANTS 
AQA GCSE BIOLOGY (8461): 4.2.3  
 Plant organ systems and transport in plants 

 B 5 
MS 1, 6, 

10, 14, 17  
 

AP2, AP3, 

AP4 (B1) 
4 lessons 

Unit 

3 

INFECTION AND RESPONSE 
AQA GCSE BIOLOGY (8461): 4.2.2.4-4.2.2.7, 4.3  

RELATIONSHIPS & SEX EDUCATION: Intimate & Sexual Relationships, 

including Sexual Health 

HEALTH EDUCATION: Physical Health & Fitness, Healthy Eating,  

 Communicable and non-communicable diseases 

 Coronary heart disease and the effect of lifestyle 

 Viral, bacterial, fungal and protist diseases 

 B 6, 7 
WS 11 

MS 6, 10,  

RSE 8, 9 

HE 1, 2, 3, 

4, 5, 6, 7 

 

AP2, AP3, 

AP4 (B1) 
16 lessons 
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 STIs inc. HIV/AIDs 

 Human defence systems 

 Vaccination, antibiotics and drugs 

Unit 

4 

QUANTITATIVE CHEMISTRY 
AQA GCSE CHEMISTRY (8462): 4.3 

 Relative formula mass 

 Conservation of mass 

 Mass changes and chemical measurements 

 Concentration of solutions 

 Moles (HT) 

 
C 9, 10, 11, 

12 

WS 1, 9 

MS 1, 2, 7, 

8, 9, 17 

 

AP3, AP4 

(C1) 
4 lessons 

Unit 

5 

CHEMICAL CHANGES 
AQA GCSE CHEMISTRY (8462): 4.4 

 Reactions of metals with oxygen 

 Extraction of metals 

 Reactions of metals with acids 

 Neutralisation and salt production 

 Electrolysis 

C1 – 

Making 

Salts 

C3 – 

Electrolysis 

C 13, 14, 15, 

16, 17, 18 

WS 1, 2, 3, 

5, 6, 7 

MS 3 

 

AP3, AP4 

(C1) 
11 lessons 

Unit 

6 

THE RATE AND EXTENT OF CHEMICAL CHANGE 
AQA GCSE CHEMISTRY (8462): 4.6 

 Rates of reactions 

 Reversible reactions 

 Equilibrium 

 Catalysts 

C5 – Rates 

of 

Reaction 

C 20, 21, 22, 

23 

WS 1, 2, 3, 

5, 6, 7, 8 

MS 1, 3, 6, 

10, 11, 12, 

14 

 

AP4 (hybrid 

paper 4) 
9 lessons 

Unit 

7 

ORGANIC CHEMISTRY 
AQA GCSE CHEMISTRY (8462): 4.7 

 Crude oil and hydrocarbons 

 Alkanes and alkenes 

 Fractional distillation and cracking 

 C 24 WS 1 

 

AP4 (hybrid 

paper 4) 
4 lessons 

Unit 

8 

HOMEOSTASIS AND RESPONSE 
AQA GCSE BIOLOGY (8461): 4.5 

RELATIONSHIPS & SEX EDUCATION: Intimate & Sexual Relationships, 

including Sexual Health 

 Homeostasis 

 The nervous system  

 The human endocrine system and hormones 

 Controlling blood glucose concentration 

 Hormones and reproduction 

B7 – 

Reaction 

Time 

B 10, 11 

WS 1, 11 

MS 5, 10, 

15 

RSE 3, 6 
AP4 (hybrid 

paper 4) 
11 lessons 

Unit 

9 

ELECTRICITY 
AQA GCSE PHYSICS (8463): 4.2 

 Circuit diagrams 

P3 – 

Resistance 

P5, 6, 7, 8, 9, 

10, 11, 12 

WS 1, 2, 3, 

4, 5, 6, 7, 

 
AP4 (P1) 10 lessons 
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 Charge, current, resistance and potential difference 

 Mains electricity 

 Power and the National Grid 

P4 – I-V 

Characteri

stics  

8, 9, 10, 

11 

MS 1, 6, 8, 

9, 11, 12  

Unit 

10 

THE PARTICLE MODEL OF MATTER 
AQA GCSE PHYSICS (8463): 4.3 

 Density 

 Changes of state 

 Specific heat capacity and latent heat 

 Pressure 

P5 - 

Density 
P15, 16, 17 

WS 1, 3, 5, 

6, 7, 9 

MS 1, 2, 8, 

9, 10 

 

AP4 (P1) 6 lessons 

Unit 

11 

RADIOACTIVITY 
AQA GCSE PHYSICS (8463): 4.4 

 Atomic structure 

 Radioisotopes 

 Nuclear equations 

 Half-lives 

 Radioactive contamination  

P10 – 

Radiation 

a 

Absorption 

P 13, 14, 18 

WS 1, 4, 9, 

11 

1, 2, 9, 10 

 

AP4 (P1) 5 lessons 

Unit 

12 

WAVES (remove from 2020-21) 
AQA GCSE PHYSICS (8463): 4.6 

 Properties of transverse and longitudinal waves 

 Properties and uses of electromagnetic waves 

P8 - Waves P 26, 27 

WS 1, 2, 3, 

4, 5, 6, 7, 

8, 9, 11 

MS1, 8, 9 

 

AP4 (hybrid 

paper 4) 
8 lessons 
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Year 9 science at Grace Academy Coventry 

By the time pupils at Grace Academy Coventry reach the third year of their secondary science studies, they will have a powerful working knowledge of 

many underpinning scientific ideas, models and theories. Concepts learnt in years 7 and 8 will serve as the strong foundation upon which the build their 

scientific understanding. 

 

In year 9 pupils will begin to study the full depth and breadth of the GCSE science specification, revisiting and applying previously mastered knowledge to 

gain an understanding of science above and beyond the requirements for their GCSE studies. They will carry out required practicals throughout years 9-11. 

 

We begin the year with the fundamentals of Biology (cell biology) before moving onto inheritance, variation and evolution, a topic which follows on cell 

biology as it discusses the genetic processes that are occurring with the cell. Bioenergetics described in more detail the chemical processes occurring in the 

mitochondria and chloroplasts which are taught about in cell biology. 

 

Chemistry comes next. The first topics of Chemistry GCSE (atomic structure and bonding) are essential but pupils often find them more challenging and less 

engaging, hence we do not start the year with them! Once we have covered these we have included topics that contain a number of practicals (The 

Periodic Table, energy changes and chemical analysis) to engage pupils once again with chemistry. The practical work in these topics have a number of 

health and safety considerations and it is best to do these once a relationship has been built with the class. 

 

The final section of the year 9 curriculum cover the key topics of Physics – energy, forces and waves. Physics GCSE builds upon these topics and as such they 

are the first to be covered. 

 

This order has been adapted slightly from the 2018-19 curriculum map based on feedback from teachers. We have swapped around bonding and the 

periodic table as pupils struggled to explain the trends in the groups without the understanding of how the atoms bond. We have also added waves as we 

found we had extra time in year 9 this year. Following on from this we will be able to replace waves in the year 10 curriculum from 2020-21 allowing us to 

move a topic from year 11. This will provide increased revision time in year 11. 

 

Content within the specification that is higher tier only will not be taught to the lowest ability group.  

Year 9 Units of Study 
Required 

Practicals 
Knowledge Skills RSE/HE 

Assessment 

point 

Length 

of unit  

Unit 

1 

CELL BIOLOGY 
AQA GCSE BIOLOGY (8461): 4.1.1, 4.1.2, 4.6.1.2 

HEALTH EDUCATION: Physical Health & Fitness 

 Animal and plant cells (including specialised cells, 

stem cells and cell differentiation 

 Mitosis 

 Meiosis 

B1 - Microscopy B 1, 2 

WS 1, 11 

MS 1, 2, 

3, 7, 8, 

17, 18  

HE 2 

(stem cell 

donation) 

AP1, AP2, 

AP3 

10 

lessons 

Unit 

2 

INHERITANCE, VARIATION AND EVOLUTION 
AQA GCSE BIOLOGY (8461): 4.6.1, 4.6.2, 4.6.3 

 Sexual and asexual reproduction 

 DNA 

 B 11, 12, 13 

WS 1,  11 

MS 1, 5, 

7, 10  

 
AP1, AP2, 

AP3 

15 

lessons 
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 Genetic inheritance 

 Variation and evolution 

 Selective breeding and genetic engineering 

Unit 

3 

BIOENERGETICS 
AQA GCSE BIOLOGY (8461): 4.4 

 Photosynthesis and the products of photosynthesis 

 The rate of photosynthesis 

 Aerobic and anaerobic respiration, and the response 

to exercise 

B6 - 

Photosynthesis  
B 8, 9 

WS 2, 3, 

7, 10, 11 

MS 1, 5, 

7, 10, 15 

 

AP1, AP2, 

AP3 

8 

lessons 

Unit 

4 

ATOMIC STRUCTURE 
AQA GCSE CHEMISTRY (8462): 4.1.1 

 Atoms, elements, compounds and mixtures. 

 Pure substances and formulations 

 Chromatography 

 The model of the atom, and subatomic particles. 

 Relative atomic mass and electronic structure. 

 Mass number, atomic number and isotopes (physics 

content) 

 The development of the model of the atom (physics 

content) 

C6 - 

Chromatography 
C 3, 4, 5 

WS 1, 2, 

3, 5, 6, 7, 

11 

MS 2, 3 

 

AP2, AP3 
10 

lessons 

Unit 

5 

STATES OF MATTER AND BONDING 
AQA GCSE CHEMISTRY (8462): 4.2 

 The three states of matter 

 Ionic, covalent and metallic bonding 

 C 3, 6, 7, 8 
WS 1, 11 

MS 1, 10 

 

AP2, AP3 
10 

lessons 

Unit 

6 

THE PERIODIC TABLE  
AQA GCSE CHEMISTRY (8462): 4.1.2 

 The development of the periodic table. 

 Metals and non-metals. 

 Groups 0, 1 and 7. 

 C 1, 2 WS 1 

 

AP2, AP3 
5 

lessons 

Unit 

7 

ENERGY CHANGES 
AQA GCSE CHEMISTRY (8462): 4.5 

 Energy changes during exothermic and endothermic 

reactions 

C4 – 

Temperature 

Changes 

C 19 

WS 2, 3, 

5, 6, 7, 8 

MS 1 

 

AP2, AP3 
4 

lessons 

Unit 

8 

CHEMICAL ANALYSIS 
AQA GCSE CHEMISTRY (8462): 4.8.1, 4.8.2 

 Testing for gases  C 25, 26 

WS 2, 3, 

5, 7, 11 

MS 1, 3, 

17 

 

AP2, AP3 1 lesson 
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Unit 

9 

ENERGY 
AQA GCSE PHYSICS (8463): 4.1 

 Energy stores 

 Energy transfers 

 Power and efficiency 

P6 – Force and 

Extension 

P1 – Specific 

Heat Capacity 

P 1, 2, 3, 4 

WS 1, 2, 

3, 5, 6, 7, 

8, 9, 11 

MS 1, 5, 

8, 9, 10, 

18 

 

AP3 
18 

lessons 

Unit 

10 

FORCES 
AQA GCSE PHYSICS (8463): 4.5 

 Newton’s laws of motion 

 Resultant forces 

 Scalar and vector quantities 

 Graphs of motion 

 Stopping distances 

 Weight, work done and energy transferred 

 Forces and elasticity 

 Momentum  

P7 - Acceleration 

P 19, 20, 21, 

22, 23, 24, 

25   

WS 1, 2, 

3, 4, 5, 6, 

7, 8, 9, 11 

MS 1, 3, 

4, 6, 7, 8, 

9, 10, 11, 

13, 14, 18 

 

AP3 
15 

lessons 

Unit 

11 

WAVES (new to year 9 from 2019-20) 
AQA GCSE PHYSICS (8463): 4.6 

 Properties of transverse and longitudinal waves 

 Properties and uses of electromagnetic waves 

P8 - Waves P 26, 27 

WS 1, 2, 

3, 4, 5, 6, 

7, 8, 9, 11 

MS 1, 8, 9 

 

AP3 
8 

lessons 
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Year 8 science at Grace Academy Coventry  

In year 8, pupils at Grace Academy Coventry will continue to develop their knowledge of fundamental and over-arching concepts in science, whilst 

beginning to apply some of the knowledge that they have mastered during the previous academic year.  

 

In year 8 biology, students will develop a working knowledge of animal and plant organ systems, diseases, and the fundamental processes of photosynthesis 

and respiration. In chemistry pupils study the principle of conservation of mass, bonding and the periodic table, all of which are essential to understanding 

how and why chemical reactions occur. In physics, they will learn about electricity and magnetism. We will develop numeracy as we begin to introduce 

equations and how these can be rearranged. 

 

Feedback from 2018-19 year 8 teachers has been taken into account when planning this curriculum, mainly that there was not enough content in the 

curriculum and there was not enough content that pupils were able to relate to. We have added in Organic chemistry and waves. These topics were 

chosen as they have strong links to modern life, including where fuels such as petrol and diesel come from and how plastics are produced and 

communication devices such as mobile phones. 

 

For each year 8 topic there are lessons allocated for teaching the content plus extra lessons that have been built in. These allow differentiation within the 

curriculum. Lower ability pupils will have lessons in which they take more time over the content to ensure they have fully grasped the fundamentals being 

taught. Higher ability groups will be taught by A-level science specialists where possible and they are able to use to the extra lessons to extend their learning. 

 

Year 8 Units of Study Knowledge Skills RSE/HE 
Assessment 

point 

Length of 

unit 
lessons + extra 

available) 

Unit 

1 

ORGAN SYSTEMS 
AQA GCSE BIOLOGY (8461): 4.2.2.2, 4.2.2.3, 4.2.3 9, 4.1.3.1 

HEALTH EDUCATION: Physical Health & Fitness 

 Blood, the heart and the circulatory system 

 Blood and stem cell donation 

 Diffusion and gas exchange 

 Plant organ systems 

B 3, 4, 5 

WS 1, 2, 3, 

4, 5, 6, 7, 8, 

9, 10 

HE 2 
AP1, AP2, 

AP3 

6 lessons + 

3 

Unit 

2 

DISEASE, INFECTION AND RESPONSE 
AQA GCSE BIOLOGY (8461): 4.2.2.2, 4.2.2.3, 4.2.3 

RELATIONSHIPS & SEX EDUCATION: Intimate & Sexual Relationships, including 

Sexual Health 

HEALTH EDUCATION: Physical Health & Fitness, Healthy Eating 

 Non-communicable diseases and the effect of lifestyle 

 Communicable diseases 

 The human defence system 

 Vaccination and antibiotics 

B 6, 7 
WS 11 

MS 5, 6 

RSE 

1,2,4,5,6,8,9 

HE 1,3,5,6,7 

AP1, AP2, 

AP3 

18 lessons 

+ 7 
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Unit 

3 

PHOTOSYNTHESIS AND RESPIRATION 
AQA GCSE BIOLOGY (8461): 4.4.1.1, 4.4.1.2 (factors only, no graphs), 4.4.1.3, 

4.4.2.1, 4.4.2,2 

 Photosynthesis and its products 

 Aerobic and anaerobic respiration 

B 8, 9 

WS 2, 3, 7, 

10, 11 

 

 

AP2, AP3 
5 lessons + 

2 

Unit 

4 

QUANTITATIVE CHEMISTRY 
AQA GCSE CHEMISTRY (8462): 4.3.1 

 Relative formula mass 

 Conservation of mass 

 Mass changes when a reactant or product is a gas  

C 9, 10 

WS 1, 9 

MS 1, 2, 7, 

8, 9, 17 

 

AP2, AP3 
3 lessons + 

1 

Unit 

5 

BONDING 
AQA GCSE CHEMISTRY (8462): 4.2.1, 4.2.2 

 Ionic, covalent and metallic bonding 
C 7 

WS 1, 11 

MS 1, 10 

 
AP2, AP3 

9 lessons + 

3 

Unit 

6 

THE PERIODIC TABLE 
AQA GCSE CHEMISTRY (8462): 4.1.2, 4.1.3 

 The development of the periodic table 

 Metals and non-metals 

 Groups 0, 1 and 7 

 Transition metals 

C 1, 2 WS 1 

 

AP2, AP3 
7 lessons + 

4 

Unit 

7 

ORGANIC CHEMISTRY 
AQA GCSE CHEMISTRY (8462): 4.7,  

 Crude oil and hydrocarbons 

 Alkanes and alkenes 

 Fractional distillation and cracking 

 Addition polymerisation 

C 24, 39 WS 1 

 

AP3 
5 lessons + 

2 

Unit 

8 

ELECTRICITY – ALL EQUATIONS WILL BE GIVEN 
AQA GCSE PHYSICS (8463): 4.2.1, 4.2.2, 4.2.3, 4.2.4.3 

 Circuit diagrams 

 Charge, current, resistance and potential difference 

 Mains electricity 

  

P 5, 6, 7, 8, 9, 

10, 12 

WS 1, 2, 3, 

4, 5, 6, 7, 8, 

9, 10, 11 

MS 1, 6, 8, 9 

 

AP3 
8 lessons + 

4 

Unit 

9 

MAGNETISM 
AQA GCSE PHYSICS (8463) 

 Magnetic fields and electromagnets 

 Transformers and the National Grid 

P 28, 29, 12 
WS 3, 11 

MS 8, 9 

 

AP3 
5 lessons + 

3 

Unit 

10 

WAVES - ALL EQUATIONS WILL BE GIVEN 
AQA GCSE PHYSICS (8463): 4.6.1, 4.6.2, 4.6.3 (optional) 

 Properties of transverse and longitudinal waves 

 Electromagnetic waves 

 Black body radiation (optional) 

P 26, 27 

WS 1, 2, 3, 

4, 5, 6, 7, 8, 

9, 11 

MS 1, 8, 9 

 

AP3 
8 lessons + 

6 
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Unit 

11 

SCIENTIFIC SKILLS 

ALL GCSE SPECIFICATIONS – Working Scientifically 

 Required practical skills including variables, observations and 

analysis of results 

 WS 1, 2, 3, 

4, 5, 6, 7, 8, 

9, 10, 11 

MS 4, 5, 6, 

11, 15, 16 

 

 12 lessons 
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Year 7 science at Grace Academy Coventry 
The Grace Academy Coventry science curriculum centers on pupils mastering the scientific alphabet during their first year of study; just as pupils need a solid 

understanding of the letters of the alphabet before progressing to reading and writing, the Science curriculum at Grace Academy Coventry is developed to 

teach students the crucial under-pinning aspects of science before applying their knowledge in context. In year 7, students will develop an in-depth 

knowledge of cells and cell biology, the structure of the atom, energy and forces. These are key concepts in science and the depth of knowledge that pupils 

will obtain will enable them to fully understand concepts and contexts that are introduced in later years. They will cover investigative skills at the start of year 7, 

which will be developed during the chemistry topic rates of reaction.  

We believe that year 7 is the year in which pupils can fall in or out of love with science. Therefore, we have incorporated into our curriculum topics that are 

designed to engage and enthuse pupils. Reactions of acids and metals contains practical work and demonstrations that pupils love to see and space is a 

topic that fascinates young people. During this final topic there will the opportunity for project work with pupils developing their teamwork, research and 

communication skills. 

For each year 7 topic there are lessons allocated for teaching the content plus extra lessons that have been built in. These allow differentiation within the 

curriculum. Lower ability pupils will have lessons in which they take more time over the content to ensure they have fully grasped the fundamentals being 

taught. Higher ability groups will be taught by A-level science specialists where possible and they are able to use to the extra lessons to extend their learning. 

Feedback from 2018-19 year 7 teachers has been taken into account when planning this curriculum. This has led to the expansion of the introduction to 

science topic to include lessons on laboratory equipment and variables. We have also reduced the number of extra lessons available and included the 

space topic as teachers found they finished the content to soon before each assessment point. 

Year 7 Units of Study Knowledge Skills RSE/HE 
Assessment 

point 

Length of 

unit  
(lessons + 

extra 

available) 

Unit 

1 

INTRODUCTION TO SCIENCE 

ALL GCSE SPECIFICATIONS – Working Scientifically 

 Health & Safety in a laboratory 

 Laboratory equipment 

 Variables 

 
WS 1, 2, 3, 4, 5, 

6, 7, 8, 9, 11 

MS 4, 5, 6, 11 

 

AP1, AP2, 

AP3 
7 lessons 

Unit 

2 

ATOMIC STRUCTURE 
AQA GCSE CHEMISTRY (8462): 4.1.1, 4.2.2.1 

 Atoms, elements, compounds and mixtures (Inc. separation 

techniques) 

 The model of the atom, and subatomic particles 

 Relative atomic mass and electronic structure 

 The three states of matter 

C 3, 4, 5, 6 

WS 1, 2, 3, 5, 6, 

7, 11 

MS 1 

 

AP1, AP2, 

AP3 

9 lessons + 

3 
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Unit 

3 

REACTIONS OF METALS AND ACIDS 
AQA GCSE CHEMISTRY (8462): 4.4.1.1- 4.4.1.2, 4.4.2.1-4.4.2.4 

 The reactivity series and displacement reactions 

 The reactivity series and displacement reactions 

 Reactions of metals with oxygen 

 Reactions of metals with acids 

 Neutralisation and salt production 

 Acids, alkalis and neutral substances on the pH scale 

 Neutralisation reactions 

C 13, 14  

WS 1, 2, 3, 5, 6, 

7 

 

 

AP1, AP2, 

AP3 

8 lessons + 

4 

Unit 

4 

RATES OF REACTION 
AQA GCSE CHEMISTRY (8462): 4.6.1.2-4.6.1.3 

 Factors which affect the rate of reaction 
C 21 

WS 1, 2, 3, 5, 6, 

7, 8 

MS 4, 6, 11 

 

AP2, AP3 
5 lessons + 

7 

Unit 

5 

CELL BIOLOGY AND PRINCIPLES OF ORGANISATION 
AQA GCSE BIOLOGY (8461): 4.1.1.1-4.1.1.5, 4.2.1, 4.2.2.1 

RELATIONSHIPS & SEX EDUCATION: Intimate & Sexual Relationships, 

including Sexual Health 

 Animal and plant cells 

 Cell specialization and differentiation 

 Using microscopes 

 Cells, tissues, organs and organ systems 

 Digestive system 

 Reproductive system and puberty (CWP lessons) 

B 1, 4, 5, 11 
WS 1, 11 

MS 8, 18 

RSE 1, 2, 3, 

6 

HE 8, 9 

AP2, AP3 
13 lessons 

+ 3 

Unit 

6 

INTRODUCTION TO FORCES  
AQA GCSE PHYSICS (8463): 4.5.1 (except resolution of forces) 

 Forces and their interactions 

 Speed 

P 19, 20 

WS 1, 2, 3, 4, 5, 

6, 7, 8, 9, 11 

MS 1, 7, 10, 13, 

14 

 

AP3 
6 lessons + 

5 

Unit 

7 

ENERGY (do not teach energy equations) 
AQA GCSE PHYSICS (8463): 4.1.1.1, 4.1.2, 4.1.3 

 Energy stores 

 Energy changes and transfers 

 Energy resources 

P 1, 3, 4 

WS 1, 2, 3, 5, 6, 

7, 8, 9, 11 

MS 1, 10 

 

AP3 
15 lessons 

+ 9 

Unit 

8 

SPACE 
AQA GCSE PHYSICS (8463) 4.8 

 Formation of the solar system 

 Life cycle of a star 

 Evidence for the Big Bang Theory 

P 42, 43 WS1, 11 

 

AP3 
4 lessons 

+4 


