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Science Progression Map
Science Curriculum Intent (Summary):
The science curriculum has been designed to provide students with a deep understanding of the scientific knowledge and ideas that impact them as individuals within a local and globalised context. As they move through the curriculum, students will be increasingly supported to develop their curiosity, provide insight into working scientifically and appreciate the value of science in their everyday lives. Our curriculum provides a platform for more advanced science based study, providing a gateway into a wide range of post 16 study and career opportunities. It also delivers a framework for understanding the natural world and supporting students to become scientifically literate participants in society.

We recognise the role science learning at The Peak Academy plays in developing pupil’s wider skills.  We spend time considering the physiological changes that happen when pupils are dysregulated and help them to understand how we can develop strategies to self – regulate.  As part of the whole school reward system pupils are given opportunities to work towards their personal targets and earn reward points.  The curriculum is enriched through a range of related trips and a science club.

The curriculum is aligned with the national curriculum, providing pupils with the opportunity to complete science GCSE and entry level qualifications.  However, we recognise that some students will have some gaps in their knowledge.  The spiral nature of the science curriculum allows teachers to use their professional judgment to take time to address pupil's gaps at appropriate times.

Why teach science GCSE at The Peak Academy?

Science is:
 1. Hands-On and Engaging  
Science is active and practical. Many of our students enjoy learning by doing—whether it’s mixing chemicals or exploring electricity. This helps them stay focused and interested, even if they find traditional lessons difficult.
 
2. A Real Qualification for Real Futures  
GCSE Science is a recognised qualification. It opens doors to college courses, apprenticeships, and jobs. For some students, it’s their first big step towards believing they can succeed academically.
 
3. More Than Just Facts
Science teaches young people how to ask questions, think clearly, and solve problems—life skills that support their emotional growth as much as their academic progress.

4. Supports Positive Behaviour and Social Skills
Science lessons often involve working in pairs or small groups. This gives students the chance to:
· Build teamwork skills
· Communicate respectfully
· Learn how to manage frustration and celebrate success.
 
5. Inspires Future Dreams
Science shows students what’s possible; careers in healthcare, technology, mechanics, and more. It helps them see beyond today and imagine a brighter future.


How is science delivered?

· Each lesson is 45 minutes
· 3 lesson a week
· Classes are mixed ability
· In line with the national curriculum 

How are pupils starting points determined and built upon?  

The science curriculum is built around 5 fundamental principles – these ideas are revisited regularly adding layers to pupils knowledge.  This provides an ideal opportunity to address gaps in pupils knowledge and accelerate their learning, building on already present strengths.  All units of work are started with an elicitation activity to identify what pupils know already and what they still need to learn so that the unit can be appropriately sequenced.

The 5 fundamental principles are:

1. Structure and Function
· The way something is built (structure) affects what it does (function).
Example: The shape of red blood cells helps them carry oxygen efficiently.

2. Energy
· Energy can be stored, transferred, and transformed, but is never created or destroyed.
· Applies to everything from food to fuels to movement.
Example: A battery stores energy that powers a torch.

3. Particles and Matter
· All substances are made of particles.
· Understanding states of matter, density, diffusion, and chemical bonding.
Example: Heating causes water particles to spread out and turn into steam.

4. Forces and Interactions
· Forces affect the motion and shape of objects.
· Covers gravity, friction, magnetism, and more.
Example: A ball rolling down a hill speeds up due to gravity.

5. Interdependence and Systems
· Scientific systems involve parts that work together.
· Changes in one part affect the whole.
Example: Cutting down trees affects carbon dioxide levels and climate.


Assessment:

Throughout the course, each unit is assessed by teacher assessment of:
· Pupils knowledge and understanding of the required knowledge and skills
· Pupils ability to carry out of scientific procedures and techniques
· Pupils analysis of information and ideas

This assessment is based on classwork, low stakes quizzes, longer assessment pieces and exam style assessments.


Curriculum Progression Map KS3
	
	Term 1 
	Term 2 
	Term 3 
	Term 4 
	Term 5 
	Term 6 

	KS3 stage 1
	Science skills and the particle model
Knowledge
Properties of solids, liquids and gases can be described in terms of particles in motion but with differences in the arrangement and movement of these same particles: closely spaced and vibrating (solid), in random motion but in contact (liquid), or in random motion and widely spaced (gas). Observations where substances change temperature or state can be described in terms of particles gaining or losing energy. 
A substance is a solid below its melting point, a liquid above it, and a gas above its boiling point.
Skills
Learn how to work safely in a laboratory
Take measurements accurately

Key learning outcomes:
Pupils will be able to:
Explain the properties of the different states of matter (solid, liquid and gas) in terms of the particle model, including gas pressure
Explain changes of state in terms of the particle model


	Cells and organisms
Knowledge 
Multicellular organisms are composed of cells which are organised into tissues, organs and systems to carry out life processes. 
There are many types of cell. Each has a different structure or feature so it can do a specific job. 
Skills 
Use a light microscope to observe and draw cells.
Using keys
Classification

Key learning outcomes:
Pupils will be able to:
Describe cells as the fundamental unit of living organisms. 
Know that both plant and animal cells have a cell membrane, nucleus, cytoplasm and mitochondria.  Plant cells also have a cell wall, chloroplasts and usually a permanent vacuole.  
Explain the functions of the cell wall, cell membrane, cytoplasm, nucleus, vacuole, mitochondria and chloroplasts.
Describe how to observe, interpret and record cell structure using a light microscope. 


	Speed
Knowledge
If the overall, resultant force on an object is non-zero, its motion changes and it slows down, speeds up or changes direction. 
 A straight line on a distance-time graph shows constant speed, a curving line shows acceleration. 
The higher the speed of an object, the shorter the time taken for a journey.
Skills
Learn how to graphically represent data.
Use the formula: speed = distance (m)/time (s) or distance-time graphs, to calculate speed.

Key learning outcomes:
Pupils will be able to:
Know the quantitative relationship between average speed, distance and time (speed = distance ÷ time) 
Use this quantitative relationship to calculate speed.
Interpret a distance-time graph as the representation of a journey.

Electricity
Knowledge
We can model voltage as an electrical push from the battery, or the amount of energy per unit of charge transferred through the electrical pathway. 
In a series circuit, voltage is shared between each component. In a parallel circuit, voltage is the same across each loop.
Current is a movement of electrons and is the same everywhere in a series circuit. 
Current divides between loops in a parallel circuit, combines when loops meet, lights up bulbs and makes components work. 
Around a charged object, the electric field affects other charged objects, causing them to be attracted or repelled. The field strength decreases with distance. 
Two similarly charged objects repel, two differently charged objects attract.

Key learning outcomes:
Pupils will be able to:
Know electric current is measured in amperes.
Describe how currents add where branches meet in a parallel circuit.
Describe current as flow of charge


	Interdependence
Knowledge
Plants have adaptations to disperse seeds using wind, water or animals. Plants reproduce sexually to produce seeds, which are formed following fertilisation in the ovary. 
Flowers contain the plant’s reproductive organs. 
Pollen can be carried by the wind, pollinating insects or other animals.

Key learning outcomes:
Pupils will be able to:
Describe the interdependence of organisms in an ecosystem, particularly in reference to food webs and insect pollinated crops. 
Recognise the importance of plant reproduction through insect pollination in human food security.
Explain how organisms affect, and are affected by, their environment, including the accumulation of toxic materials.

Sound
Knowledge
Sound consists of vibrations which travel as a longitudinal wave through substances. 
The denser the medium, the faster sound travels. 
The greater the amplitude of the waveform, the louder the sound. The greater the frequency (and therefore the shorter the wavelength), the higher the pitch. 
Sound does not travel through a vacuum.
 The speed of sound in air is 330 m/s, a million times slower than light.
frequencies of sound waves are measured in hertz (Hz);

Key learning outcomes:
Pupils will be able to:
Know that sound needs a medium to travel.
Explain echoes, reflection and absorption of sound. 
Describe how sound is detected by a microphone diaphragm and the ear drum
Describe sound waves are longitudinal.

	Movement
Knowledge
The parts of the human skeleton work as a system for support, protection, movement and the production of new blood cells. 
Antagonistic pairs of muscles create movement when one contracts and the other relaxes.

Key learning outcomes:
Pupils will be able to:
Describe the structure and explain the functions of the human skeleton, to include support, protection, movement and making blood cells.
Explain the interaction between skeleton and muscles, including the measurement of force exerted by different muscles.
Describe the function of muscles and give examples of antagonistic muscles.


	Climate, Energy and Fuels
Knowledge
Carbon is recycled through natural processes in the atmosphere, ecosystems, oceans and the Earth’s crust (such as photosynthesis and respiration) as well as human activities (burning fuels). 
Greenhouse gases reduce the amount of energy lost from the Earth through radiation and therefore the temperature has been rising as the concentration of those gases has risen. 
Scientists have evidence that global warming caused by human activity is causing changes in climate. 
Methane and carbon dioxide are greenhouse gases. 
Earth’s atmosphere contains around 78% nitrogen, 21% oxygen
We pay for our domestic electricity usage based on the amount of energy transferred. Electricity is generated by a combination of resources which each have advantages and disadvantages. 
Food labels list the energy content of food in kilojoules (kJ).
Skills
Carry out calculations, using the formula: cost = power (kW) x time (hours) x price (per kWh). 

Key learning outcomes:
Pupils will be able to:
Describe the efficacy of recycling given that the Earth is a source of limited resources. 
Explain the carbon cycle. 
Describe the composition of the atmosphere Explain the impact on the climate of the production of carbon dioxide by human activity.
Can compare energy values of different foods (from labels) (kJ)
Can comparing power ratings of appliances in watts (W, kW) 
Can compare amounts of energy transferred (J, kJ, kW hour) 
Can use domestic fuel bills to understand fuel use and the cost
Identify fuels and energy resources.



	KS3 Stage 2
	Light
Knowledge 
When a light ray meets a different medium, some of it is absorbed and some reflected. For a mirror, the angle of incidence equals the angle of reflection. 
The ray model can describe the formation of an image in a mirror and how objects appear different colours. 
When light enters a denser medium it bends towards the normal; when it enters a less dense medium it bends away from the normal. 
Refraction through lenses and prisms can be described using a ray diagram as a model. 
Light travels at 300 million metres per second in a vacuum.
Different colours of light have different frequencies.
Skill 
Construct ray diagrams to show how light reflects off mirrors, forms images and refracts. 
Key learning outcomes:
Pupils will be able to:
Describe the similarities and differences between light waves and waves in matter
Know that light waves travelling through a vacuum
Describe the transmission of light through materials, including absorption, diffuse scattering and specular reflection at a surface.
Can use a ray model to explain imaging in mirrors, the pinhole camera, the refraction of light and action of convex lens in focusing.
Know the structure of the human eye.
Describe the chemical and electrical effects of light transferring energy from source to absorber.
Describe, using knowledge of the different frequencies of coloured light, how prisms affect white light and the differential colour effects in absorption and diffuse reflection.
Variation
Knowledge
There is variation between individuals of the same species. 
Some variation is inherited, some is caused by the environment and some is a combination. Variation between individuals is important for the survival of a species, helping it to avoid extinction in an always changing environment.
Key Learning outcomes
Pupils will be able to:
Describe differences between species
Describe the variation between individuals within a species as being continuous or discontinuous, to include measurement and graphical representation of variation
Know that the variation between species and between individuals of the same species means some organisms compete more successfully, which can drive natural selection Explain how changes in the environment may leave individuals within a species, and some entire species, less well adapted to compete successfully and reproduce, which in turn may lead to extinction.
Explain heredity as the process by which genetic information is transmitted from one generation to the next.

	Reproduction, animal and plant
Knowledge
The menstrual cycle prepares the female for pregnancy and stops if the egg is fertilised by a sperm. 
The developing foetus relies on the mother to provide it with oxygen and nutrients, to remove waste and protect it against harmful substances. 
The menstrual cycle lasts approximately 28 days.
If an egg is fertilised it settles into the uterus lining.
Plants have adaptations to disperse seeds using wind, water or animals. 
Plants reproduce sexually to produce seeds, which are formed following fertilisation in the ovary. 
Flowers contain the plant’s reproductive organs. 
Pollen can be carried by the wind, pollinating insects or other animals.
Skill 
Carry out a quantitative investigation of some dispersal mechanisms.
Key learning outcomes:
Pupils will be able to:
Describe reproduction in humans, including the structure and function of the male and female reproductive systems, menstrual cycle, gametes, fertilisation, gestation and birth.
Explain the effect of maternal lifestyle on the foetus through the placenta.
Describe reproduction in plants, including flower structure, wind and insect pollination, fertilisation, seed and fruit formation and dispersal.

Universe and Gravity
Knowledge
The solar system can be modelled as planets rotating on tilted axes while orbiting the Sun. Moons orbit planets.
Sunlight spreads out and is reflected. 
This explains day and year length, seasons and the visibility of objects from Earth. 
Our solar system is a tiny part of a galaxy, one of many billions in the Universe. 
Light takes minutes to reach Earth from the Sun, four years from our nearest star and billions of years from other galaxies.
Our Sun is a star, there are other stars in our galaxy and other galaxies.
 Mass and weight are different but related.
 Mass is a property of the object; weight depends upon mass but also on gravitational field strength. 
Every object exerts a gravitational force on every other object. The force increases with mass and decreases with distance.
Gravity holds planets and moons in orbit around larger bodies.

Key Learning outcomes
Pupils we be able to:
Explain why we have the seasons. 
Explain why the length of the day varies at different times of year.
Describe the light year as a unit of astronomical distance.
Use the formula weight = mass x gravitational field strength (g).
Know that on Earth g=10 N/kg, however this is different on other planets and stars.
Know that gravity acts between the Earth and the Moon, and between the Earth and the Sun.
	Breathing
Knowledge
In gas exchange, oxygen and carbon dioxide move between alveoli and the blood. 
Oxygen is transported to cells for aerobic respiration and carbon dioxide, a waste product of respiration, is removed from the body. 
Breathing occurs through the action of muscles in the ribcage and diaphragm. 
The amount of oxygen required by body cells determines the rate of breathing.
Key learning outcomes:
Pupils will be able to:
Describe and explain the structure and functions of the gas exchange system in humans, including adaptations to function.
Explain the mechanism of breathing to move air in and out of the lungs, using a pressure model to explain the movement of gases, including simple measurements of lung volume.
Explain the impact of exercise, asthma and smoking on the human gas exchange system.

Energy transfer and work
Knowledge
We can describe how jobs get done using an energy model where energy is transferred from one store at the start to another at the end. 
When energy is transferred, the total is conserved, but some energy is dissipated, reducing the useful energy.
Work is done and energy transferred when a force moves an object. 
The bigger the force or distance, the greater the work. 
Machines make work easier by reducing the force needed. 
Levers and pulleys do this by increasing the distance moved, and wheels reduce friction.
Simple machines give bigger force but at the expense of smaller movement (and vice versa): product of force and displacement is unchanged. 
Key Learning outcomes
Pupils will be able to:
Explain the use of insulators 
Describe other processes that involve energy transfer e.g. changing motion, dropping an object, completing an electrical circuit, stretching a spring, metabolism of food, burning fuels. 
Describe energy as a quantity that can be quantified and calculated; the total energy has the same value before and after a change. 
Compare the starting with the final conditions of a system and describing increases and decreases in the amounts of energy associated with movements, temperatures, changes in positions in a field, in elastic distortions and in chemical compositions.
use physical processes and mechanisms, rather than energy, to explain the intermediate steps that bring about such changes.

	Chemical reactions
Knowledge
During a chemical reaction bonds are broken (requiring energy) and new bonds formed (releasing energy).
If the energy released is greater than the energy required, the reaction is exothermic. If the reverse, it is endothermic.
Combustion is a reaction with oxygen in which energy is transferred to the surroundings as heat and light.
Thermal decomposition is a reaction where a single reactant is broken down into simpler products by heating.
Chemical changes can be described by a model where atoms and molecules in reactants rearrange to make the products and the total number of atoms is conserved.
Key learning outcomes
Pupils will be able to:
Describe chemical reactions as the rearrangement of atoms.
Represent chemical reactions using formulae and equations.
Describe and represent reactions as combustion, thermal decomposition, oxidation or displacement reactions.

Evolution and inheritance
Knowledge
Natural selection is a theory that explains how species evolve and why extinction occurs. 
Biodiversity is vital to maintaining populations. 
Within a species variation helps against environment changes, avoiding extinction. Within an ecosystem, having many different species ensures resources are available for other populations, like humans.
Inherited characteristics are the result of genetic information, in the form of sections of DNA called genes, being transferred from parents to offspring during reproduction. Chromosomes are long pieces of DNA which contain many genes. 
Gametes, carrying half the total number of chromosomes of each parent, combine during fertilisation.
Key learning outcomes
Pupils will be able to:
Describe a simple model of chromosomes, genes and DNA in heredity, including the part played by Watson, Crick, Wilkins and Franklin in the development of the DNA model.
Explain differences between species.
Explain the importance of maintaining biodiversity and the use of gene banks to preserve hereditary material.
	Magnets
Knowledge
Magnetic materials, electromagnets and the Earth create magnetic fields which can be described by drawing field lines to show the strength and direction. 
The stronger the magnet, and the smaller the distance from it, the greater the force a magnetic object in the field experiences. 
Two ‘like’ magnetic poles repel and two ‘unlike’ magnetic poles attract. Field lines flow from the north-seeking pole to the south-seeking pole.
Key learning outcomes
Pupils will be able to:
Explain attraction and repulsion with reference to magnetic poles
Represent magnetic fields by plotting with compass, to form field lines 
Explain how the Earth’s magnetism allows navigation by compass.
Explain the magnetic effect of a current and how we can use this to form electromagnets from D.C. motors (principles only).

Acids and alkalis
Knowledge
The pH of a solution depends on the strength of the acid: strong acids have lower pH values than weak acids. 
Mixing an acid and alkali produces a chemical reaction, neutralisation, forming a chemical called a salt and water. 
Acids have a pH below 7, neutral solutions have a pH of 7, alkalis have a pH above 7.
Acids and alkalis can be corrosive or irritant and require safe handling. Hydrochloric, sulfuric and nitric acid are strong acids. 
Acetic and citric acid are weak acids.
Key learning outcomes
Pupils will be able to:
define acids and alkalis in terms of neutralisation reactions.
Explain that the pH scale can be used for measuring acidity/alkalinity; as can indicators. 
Know that reactions of acids with metals produces a salt plus hydrogen. 
Know that reactions of acids with alkalis produces a salt plus water.
	Heating and cooling
Knowledge
The thermal energy of an object depends upon its mass, temperature and what it’s made of. 
When there is a temperature difference, energy transfers from the hotter to the cooler object. 
Thermal energy is transferred through different pathways, by particles in conduction and convection, and by radiation.
Key learning outcomes
Pupils will be able to:
Explain that the temperature difference between two objects leads to energy transfer from the hotter to the cooler one, through contact (conduction) or radiation.  
Know that such transfers tending to reduce the temperature difference.

Contact forces
Knowledge
When the resultant force on an object is zero, it is in equilibrium and does not move, or remains at constant speed in a straight line. One effect of a force is to change an object’s form, causing it to be stretched or compressed. In some materials, the change is proportional to the force applied.
 Skill 
Sketch the forces acting on an object, and label their size and direction.

Key learning outcomes
Pupils will be able to:
Describe the forces being needed to cause objects to stop or start moving, or to change their speed or direction of motion.
Explain the change in motion depending on direction of force and its size.
Describe the opposing forces and equilibrium when a weight is held by stretched spring or supported on a compressed surface.


	KS3 stage 3
	Elements and the Periodic Table
Knowledge
The elements in a group all react in a similar way and sometimes show a pattern in reactivity. 
As you go down a group and across a period the elements show patterns in physical properties. 
Metals are generally found on the left side of the table, non-metals on the right. 
Group 1 contains reactive metals called alkali metals. 
Group 7 contains non-metals called halogens. Group 0 contains unreactive gases called noble gases.
Most substances are not pure elements, but compounds or mixtures containing atoms of different elements. 
They have different properties to the elements they contain. 
Skills 
Use particle diagrams to classify a substance as an element, mixture or compound and as molecules or atoms. 
Name simple compounds using rules: change non-metal to –ide; mono, di, tri prefixes; and symbols of hydroxide, nitrate, sulfate and carbonate.
Key learning outcomes:
Pupils will be able to:
Describe a simple (Dalton) atomic model.
Describe the differences between atoms, elements and compounds.
Use chemical symbols and formulae for elements and compounds, conservation of mass changes of state and chemical reactions. Describe the varying physical and chemical properties of different elements.
Explain the principles underpinning the Mendeleev Periodic Table 
Describe the arrangement of the Periodic Table: periods and groups; metals and non-metals.
Explain how patterns in reactions can be predicted with reference to the Periodic Table.
Describe the properties of metals and non-metals.
Describe the chemical properties of metal and non-metal oxides with respect to acidity.

Contact forces
Knowledge
When the resultant force on an object is zero, it is in equilibrium and does not move, or remains at constant speed in a straight line. 
One effect of a force is to change an object’s form, causing it to be stretched or compressed. In some materials, the change is proportional to the force applied. 
Skill 
Sketch the forces acting on an object, and label their size and direction.
Key learning outcomes:
Pupils will be able to:
Describe forces as pushes or pulls, arising from the interaction between two objects  Use force arrows in diagrams, adding forces in one dimension, balanced and unbalanced forces.
Describe moment as the turning effect of a force.
Describe the  forces: associated with deforming objects; stretching and squashing – springs; with rubbing and friction between surfaces, with pushing things out of the way; resistance to motion of air and water.
	Digestion
Knowledge
The body needs a balanced diet with carbohydrates, lipids, proteins, vitamins, minerals, dietary fibre and water, for its cells’ energy, growth and maintenance. 
Organs of the digestive system are adapted to break large food molecules into small ones which can travel in the blood to cells and are used for life processes. 
Iron is a mineral important for red blood cells. 
Calcium is a mineral needed for strong teeth and bones. 
Vitamins and minerals are needed in small amounts to keep the body healthy.
Key learning outcomes:
Pupils will be able to:
Explain the content of a healthy human diet: carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary fibre and water, and why each is needed.
Carry out calculations of energy requirements in a healthy daily diet.
Describe the consequences of imbalances in the diet, including obesity, starvation and deficiency diseases 
Name the tissues and organs of the human digestive system and explain how they are adapted to function and how the digestive system digests food (enzymes simply as biological catalysts)
Explain the importance of bacteria in the human digestive system.

Photosynthesis
Knowledge
Plants and algae do not eat, but use energy from light, together with carbon dioxide and water to make glucose (food) through photosynthesis. 
They either use the glucose as an energy source, to build new tissue, or store it for later use. 
Plants have specially-adapted organs that allow them to obtain resources needed for photosynthesis. 
Iodine is used to test for the presence of starch.
Key learning outcomes:
Pupils will be able to:
Name the reactants and products of photosynthesis.
Represent this using a word summary for photosynthesis
Explain the dependence of almost all life on Earth on photosynthesis
Describe photosynthetic organisms’ ability to build organic molecules that are an essential energy store
Explain the role of photosynthesis in maintaining levels of oxygen and carbon dioxide in the atmosphere.
Describe the adaptations of leaves for photosynthesis.
	Respiration
Knowledge
Respiration is a series of chemical reactions, in cells, that breaks down glucose to provide energy and form new molecules. 
Most living things use aerobic respiration but switch to anaerobic respiration, which provides less energy, when oxygen is unavailable.  Yeast fermentation is used in brewing and breadmaking.
Key learning outcomes:
Pupils will be able to:
Recognise aerobic and anaerobic respiration in living organisms, as necessary for life 
Write a word summary for aerobic respiration 
Describe the process of anaerobic respiration in humans and micro-organisms, including fermentation.
Write a word summary for anaerobic respiration.
Explain the differences between aerobic and anaerobic respiration in terms of the reactants, the products formed and the implications for the organism.

	Cell Biology (GCSE)
Knowledge
Parts of a cell (Plant and animal) and function of these parts.
Structure and size of a bacterial cell.
Specialised cells and how structure relates to function.
Cells build tissues, which build organs, which build organ systems, which build whole organisms.
Importance of cell differentiation.
Development of microscopy techniques over time.
Chromosomes are found in the cell nucleus, in body cells in pairs, and contain genes.
Cell cycle, including mitosis
Stem cells, natural uses and in treatment.
Therapeutic cloning and its uses.
Ethical and religious objections to stem cell use.
Diffusion and factors that affect the rate. Bodily examples of diffusion and adaptation to increase efficiency.
Osmosis as the diffusion of water through a partially permeable membrane, from an area of high water concentration (dilute solution) to a low water concentration (concentrated solution).
Active transport as the movement of substances against a concentration gradient.
Skills
Required practical 1 drawing plant and animal cells.
Carry out calculations of magnification
Use prefixes, centi, milli, micro and nano
Required practical 2 investigate the effect of a range of concentrations of salt or sugar solutions on the mass of plant tissue. 
Calculate and compare surface area to volume ratios
Calculate rate of water uptake
Calculate percentage loss or gain of mass of plant tissue
Plot draw and interpret graphs
Key learning outcomes:
Pupils will be able to:
Describe cells as the basic structural unit of all organisms.
Explain adaptations of cells related to their functions. 
Describe the main sub-cellular structures of eukaryotic and prokaryotic cells.  
Explain the use of stem cells in animals and meristems in plants.
	Atomic structure and the Periodic Table (GCSE)
Knowledge
There are about 100 different elements; the atoms of which are represented by a symbol.
Compounds are formed by chemical reactions represented by word and formulae equations.
Know the first 20 elements of the periodic table and be able to name compounds of these elements given formulae.
Mixtures – not chemically combined and can be separated.
Development of models of atomic structure.
Use the nuclear model to describe atoms.
Calculate the number of protons, neutrons and electrons and explain their properties (size, mass, charge and positioning)
Isotopes and RAM as an indication of abundance.
Electron configurations
The organisation of the periodic table
Properties of groups 1,7 and 0
Metals and non-metals, loss or gain of electrons.
How reactions of elements are related to electronic configurations.
Skills 
Describe separation techniques
Relate the size and scale of atoms to objects in the physical world.
Calculate the relative atomic mass of an element given the percentage abundance of its isotopes.
Key learning outcomes:
Pupils will be able to:
Describe a simple model of the atom consisting of the nucleus and electrons, relative atomic mass, electronic charge and isotopes 
Calculate the number of particles in a given mass of a substance 
Describe how the modern Periodic Table shows elements arranged in order of atomic number 
Explain the position of elements in the Periodic Table in relation to their atomic structure and arrangement of outer electrons
Explain the properties and trends in properties of elements in the same group 
Describe the characteristic properties of metals and non-metals 
Explain the chemical reactivity of elements in relation to their position in the Periodic Table.
	Energy (GCSE)
Knowledge
Describe changes in energy stores with changes in systems
energy can be transferred usefully, stored or dissipated, but cannot be created or destroyed
Dissipated energy is often described as wasted energy.
Methods of reducing unwanted energy transfers.
Energy resources, including renewable and non-renewable resources
Reliability of energy resources
Consider the environmental issues that may arise from the use of different energy resources 
Show that science has the ability to identify environmental issues arising from the use of energy resources but not always the power to deal with the issues because of political, social, ethical or economic considerations
Skills
Calculate the changes in energy involved when a system is changed by: • heating • work done by forces • work done when a current flows.
Calculate:
kinetic energy = 0.5 × mass × speed2 
Ek = 1/2 mv2
elastic potential energy = 0.5 × spring constant × extension2 
Ee    = 1/2 ke2
gpe = mass × gravitational field strength × height 
Ep = mgh 
The amount of energy stored in or released from a system as its temperature changes can be calculated using the equation:
∆ E  = m c  ∆ θ
Power is defined as the rate at which energy is transferred or the rate at which work is done. 
power = energy transferred/time
P  = Et 
power = work done/time 
P  = W/t
The energy efficiency for any energy transfer can be calculated using the equation: e fficiency = useful output energy transfer / total input energy transfer 
Efficiency may also be calculated using the equation: 
efficiency = useful power output/ total power output.
Key learning outcomes:
Pupils will be able to:
Describe the energy changes in a system involving heating, doing work using forces, or doing work using an electric current
Calculate the stored energies and energy changes involved
Describe power as the rate of transfer of energy 
Describe the conservation of energy in a closed system including dissipation 
Calculate energy efficiency for any energy transfers
 Describe renewable and non-renewable energy sources used on Earth and explain the changes in how these are used.

















Curriculum Progression Map KS4 

	
	Term 1 
	Term 2 
	Term 3 
	Term 4 
	Term 5 
	Term 6 
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	Organisation
Knowledge
Cells, form tissues, which form organs, which form organ systems
Digestive system, parts and functions
Enzymes and the affect of pH or temperature on activity
Enzymes, lock and key model
The action of proteases, lipases and carbohydrase’s.
Heart, lungs, blood and blood vessels, structure and function.
Treatment of cardiovascular diseases with drugs, mechanical devices or transplant.
Communicable and noncommunicable diseases and the effect of lifestyle.
Cancer as the uncontrolled cell growth and division.
Skills
Required practical: Testing for proteins, carbohydrates and lipids to include benedicts, iodine and biuret reagents.
Required practical: Investigate the effect of pH on the rate of amylase enzyme.
Key learning outcomes:
Pupils will be able to:
Explain the function of enzymes.
Describe the factors affecting the rate of enzymatic reactions.
Explain the importance of cellular respiration and the processes of aerobic and anaerobic respiration.
Describe carbohydrates, proteins, nucleic acids and lipids as key biological molecules.
Explain the relationship between the structure and functions of the human circulatory system.
Describe the relationship between health and disease.
Describe communicable diseases including sexually transmitted infections in humans (including HIV/AIDs) 
and non-communicable diseases.
Describe bacteria, viruses and fungi as pathogens in animals and plants.
Explain how the body defends itself against pathogens and the role of the immune system against disease.
Explain how we can reduce and prevent the spread of infectious diseases in animals and plants.
Explain the process of discovery and development of new medicines 
Describe the impact of lifestyle factors on the incidence of non-communicable diseases.

Chemical bonds
Knowledge
Explain how ionic, covalent and metallic bonds occur.
Explain how the properties of materials are related to bonding and structure, including in ionic compounds, simple covalent compounds, giant covalent compounds, metals and their alloys, including conduction.
Explain the properties of allotropes of carbon, including graphene and fullerenes.
Key learning outcomes:
Pupils will be able to:
Describe changes of state of matter in terms of particle kinetics, energy transfers and the relative strength of chemical bonds and intermolecular forces.
Describe types of chemical bonding: ionic, covalent, and metallic
Explain how the bulk properties of materials related to bonding and intermolecular forces
Explain how the bonding of carbon has led to the vast array of natural and synthetic organic compounds that occur due to the ability of carbon to form families of similar compounds, chains and rings.
Describe and explain the structures, bonding and properties of diamond, graphite, fullerenes and graphene.
	Electricity
Knowledge
Standard circuit symbols and how to interpret circuit diagrams.
Electric current is the flow of electric charge.
charge flow = current × time 
Q   = I t
Current is dependent on resistance and potential difference.
potential difference = current × resistance 
V  = I R
For some resistors, the value of R remains constant but that in others it can change as the current changes. 
Standard shape current, PD graphs for filament lamps and diodes.
Resistance, current and voltage in parallel and series circuits.
Mains electricity is an ac supply. In the United Kingdom the domestic electricity supply has a frequency of 50 Hz and is about 230 V. 
The difference between direct and alternating potential difference.
3 core cable and the function of the wires
Power transfer is related to current and PD
power = potential difference × current P  = V I 
power = current 2 × resistance P  =  I2  R
Electrical appliances are designed to bring about energy transfers.
energy transferred = power × time 
E  = P t 
energy transferred = charge flow × potential difference 
E  = Q V
The National Grid is a system of cables and transformers linking power stations to consumers.
Skills
Required practical: use circuit diagrams to construct appropriate circuits to investigate the I–V characteristics of a variety of circuit elements, including a filament lamp, a diode and a resistor at constant temperature.
Key learning outcomes;
Pupils will be able to:
Measure resistance using p.d. and current measurements
Explore current, resistance and voltage relationships for different circuit elements; including their graphical representations
Describe the quantity of charge flowing as the product of current and time 
Draw circuit diagrams
Recognise the domestic supply is an a.c. supply.
Explain the role of live, neutral and earth mains wires
Explain how power transfer is related to p.d. and current, or current and resistance.

Infection and response
Knowledge
Disease caused by micro-organisms spread in animals and plants and how this can be reduced or prevented.
The action of pathogens inside the body.
Examples of viral diseases, HIV, Measles and TMV - presentation and spread.
Examples of bacterial diseases Salmonella and gonorrhoea – presentation and spread.
Examples of fungal diseases – rose black spot.
Malaria as an example of a disease caused by protists.
Human systems of defence.
How vaccines prevent illness.
Antibiotics and how they work; including emergence of resistant strains of bacteria.
MRSA
Painkillers reduce symptoms but do not kill pathogens.
Discovery and development of drugs, including testing and trials.
Key learning outcomes:
Pupils will be able to:
Describe the relationship between health and disease. 
Describe how diseases can be communicable, including sexually transmitted infections in humans (including HIV/AIDs).
Describe some diseases as non-communicable diseases.
Describe bacteria, viruses and fungi as pathogens in animals and plants.
Explain how the body defends itself against pathogens and the role of the immune system against disease.
Explain how we can reduce and prevent the spread of infectious diseases in animals and plants.
Describe the process of discovery and development of new medicines.
Explain the impact of lifestyle factors on the incidence of non-communicable diseases.
	Quantitative Chemistry
Knowledge
Conservation of mass in a chemical reaction
Relative formula mass
Use of moles (HT)
The masses of reactants and products can be calculated from balanced symbol equations.
Limiting reactants (HT)
Skills
Using symbol equations and balancing them
Calculating percentage by mass from relative formula mass and atomic masses
Use of moles to balance equations (HT)
Calculate the mass of solute in a given volume of solution of known concentration in terms of mass per given volume of solution.
Explain how the mass of a solute and the volume of a solution is related to the concentration of the solution. (HT)
Key learning outcomes:
Pupils will be able to:
Provide a quantitative interpretation of balanced equations.
Explain concentrations of solutions in relation to mass of solute and volume of solvent.

Particle model of matter
Knowledge
Particle model can be used to explain states of matter and density.
The density of a material is defined by the equation: 
density = mass x volume
ρ = m V
Changes of state as physical as apposed to chemical change.
Internal energy as the total of the potential and kinetic energy of a system.
change in thermal energy = mass × specific heat capacity × temperature change.
∆ E  = m c  ∆ θ
Specific heat capacity 
Change of state and specific latent heat.
Energy for a change of state = mass × specific latent heat 
E = m L
Particle motion in gases.
Skills
Required practical: measure the density of regular and irregular solid objects and liquids.
Key learning outcomes:
Pupils will be able to:
Relate models of arrangements and motions of the molecules in solid, liquid and gas phases to their densities.
Describe melting, evaporation, and sublimation as reversible changes.
Calculate energy changes involved on heating, using specific heat capacity; and those involved in changes of state, using specific latent heat.
 Explain the links between pressure and temperature of a gas at constant volume, related to the motion of its particles (qualitative).
Bioenergetics
Knowledge
Photosynthesis as the endothermic reaction: 
carbon dioxide + water →glucose + oxygen
Factors affecting rate of photosynthesis
Interaction and graphical representation of factors (HT)
Use of glucose produced during photosynthesis.
Use of nitrates from the soil to produce proteins.
Aerobic and anaerobic respiration.
Fermentation and its importance in bread and alcoholic drink production.
Response to exercise
Lactic acid build up and oxygen debt (HT)
Metabolism is the sum of all the reactions in a cell or the body.
Skills:
Required practical: Rate of photosynthesis
Key learning outcomes:
Pupils will be able to:
Describe photosynthesis as the key process for food production and therefore biomass for life
Explain the process of photosynthesis and factors affecting the rate.
Explain the importance of cellular respiration.
Describe the processes of aerobic and anaerobic respiration.
	Chemical changes
Knowledge
Reactivity of metals to include:
Metal and oxygen, to include reduction and oxidation.
Reactivity series
Extraction of metals as reduction.
Oxidation and reduction in terms of elections (HT).
Reaction of acids with metals.
Neutralisation of acids and salt production.
The production of soluble salts.
pH scale and neutralisation
Acids produce hydrogen ions (H+ ) in aqueous solutions. 
Aqueous solutions of alkalis contain hydroxide ions (OH– ).
Strong and weak acids and alkalis (HT)
Electrolysis.
Half equations for reactions at electrodes (HT).
Electrolysis for metal extraction.
Skills
Required practical activity: preparation of a pure, dry sample of a soluble salt from an insoluble oxide or carbonate, using a Bunsen burner to heat dilute acid and a water bath or electric heater to evaporate the solution.
Required practical activity: investigate what happens when aqueous solutions are electrolysed using inert electrodes.
Key learning outcomes:
Pupils will be able to:
Determine empirical formulae from the ratio of atoms of different kinds Write balanced chemical equations, ionic equations and state symbols
Can identify common gases
Can describe the chemistry of acids; reactions with some metals and carbonates
Can describe pH as a measure of hydrogen ion concentration and its numerical scale
Explain electrolysis of molten ionic liquids and aqueous ionic solutions
Explain the reduction and oxidation in terms of loss or gain of oxygen.

Atomic structure
Knowledge
Atoms, isotopes and ions.
Radioactive decay and nuclear radiation
The nuclear radiation emitted may be: • an alpha particle (α) – this consists of two neutrons and two protons, it is the same as a helium nucleus. 
A beta particle (β) – a high speed electron ejected from the nucleus as a neutron turns into a proton
A gamma ray (γ) – electromagnetic radiation from the nucleus
A neutron (n).
Nuclear equations to represent radioactive decay.
Half-lives and the random nature of radioactive decay.
Students should be able to calculate the net decline, expressed as a ratio, in a radioactive emission after a given number of half-lives (HT).
Radioactive contamination.
Irradiation.
Key learning outcomes:
Pupils will be able to:
Describe the nuclear model and its development in the light of changing evidence
Describe masses and sizes of nuclei, atoms and small molecules
Explain differences in numbers of protons, and neutrons related to masses and identities of nuclei, isotope characteristics and equations to represent changes
Explain ionisation; absorption or emission of radiation related to changes in electron orbits
Describe radioactive nuclei as the emission of alpha or beta particles, neutrons, or gamma rays and how this is related to changes in the nuclear mass and/or charge
Explain contamination and the associated hazardous effects of radioactive materials with reference to half-life, irradiation and waste disposal
Explain nuclear fission, nuclear fusion and our Sun’s energy.
	Homeostasis and response
Knowledge
Homeostasis is the regulation of the internal conditions of a cell or organism to maintain optimum conditions.
Structure of the nervous system and its adaptation to function.
hormonal coordination and control by the human endocrine system
Control of blood glucose concentration.
Type 1 and type 2 diabetes
Pancreas and glycogen production (HT) 
Glycogen and insulin, as an example of a negative feedback cycle (HT). 
Hormones in human reproduction.
Contraception
Use of hormones to treat infertility (HT)
Skills
Required practical activity: plan and carry out an investigation into the effect of a factor on human reaction time.
Key learning outcomes:
Pupils will be able to:
Explain the principles of nervous coordination and control in humans
Describe the relationship between the structure and function of the human nervous system
 Describe the relationship between structure and function in a reflex arc 
Explain the principles of hormonal coordination and control in humans 
Name the hormones in human reproduction.
Describe and explain hormonal and non-hormonal methods of contraception 
Explain homeostasis.

Energy Changes
Knowledge
Endothermic and exothermic reactions
Reaction profiles
Energy change of reactions (HT)
Skills
Required practical activity: investigate the variables that affect temperature changes in reacting solutions 
Key learning outcomes:
Pupils will be able to:
Measure energy changes in chemical reactions (qualitative).
Explain Bond breaking, bond making, activation energy and reaction profiles (qualitative).

Forces and their interactions
Knowledge
Scalar and vector quantities
Contact and non-contact forces
Weight is the force acting on an object due to gravity
weight = mass × gravitational field strength  
W = m g
Resultant forces and use of free body diagrams
Key learning outcomes:
Pupils will be able to;
Describe forces and fields to include electrostatic, magnetic, gravity
Describe forces as vectors
Explain how acceleration is caused by forces; Newton’s First Law 
Explain the relationship between weight and gravitational field strength.

	Inheritance, variation and evolution
Knowledge
Mitosis and meiosis
Gametes in plants and animals
DNA structure 
Genome and its importance for medicine in the future.
Alleles, dominant and recessive, homozygous and heterozygous.
Probability in single gene crosses, represented through Punnett squares.
Inherited disorders
Sex determination
Selective breeding and desired characteristics
Genetic engineering
Variation and its causes
Theory of evolution by natural selection
Evidence for evolution (Darwin’s theory)
Fossils
Extinction
Classification and the Linnaean system.
Key learning outcomes
Pupils will be able to:
Define the genome as the entire genetic material of an organism. 
Explain how the genome, and its interaction with the environment, influence the development of the phenotype of an organism.
Describe the potential impact of genomics on medicine.
Explain how most phenotypic features being the result of multiple, rather than single, genes. Describe single gene inheritance and single gene crosses with dominant and recessive phenotypes.
Explain sex determination in humans.
Explain genetic variation in populations of a species.
Describe the process of natural selection leading to evolution. 
Give examples of the evidence for evolution.
Describe developments in biology affecting classification.
Explain the importance of selective breeding of plants and animals in agriculture.
Describe the uses of modern biotechnology including gene technology.
Explain some of the practical and ethical considerations of modern biotechnology.

Rate and extent of chemical change
Knowledge
The rate of a chemical reaction can be found by measuring the quantity of a reactant used or the quantity of product formed over time:
mean rate of reaction = quantity of reactant / used time taken mean rate of reaction = quantity of   product formed / time taken
Factors affecting rate of reaction.
Collision theory and activation energy.
Catalysts, including enzyme activity.
Reversible reactions, including energy changes.
Equilibrium
Changing conditions affecting equilibrium to include Concentration, temperature and pressure (HT).
Skills
Draw and interpret graphs or product produced / reactant used against time.
Required practical activity: investigate how changes in concentration affect the rates of reactions by a method involving measuring the volume of a gas produced and a method involving a change in colour or turbidity.
Key learning outcomes:
Pupils will be able to:
List the factors that influence the rate of reaction, including varying temperature or concentration, changing the surface area of a solid reactant or by adding a catalyst
Describe the factors affecting reversible reactions
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	Waves
Knowledge
Waves may be transverse or longitudinal
Wave motion in terms of their amplitude, wavelength, frequency and period.
The frequency of a wave is the number of waves passing a point each second. 
period = 1 / frequency 
T = 1/f
wave speed = frequency × wavelength 
v  = f  λ
Electromagnetic waves including types of.
Properties of electromagnetic waves (HT)
Gamma rays originate from changes in the atomic nuclei.
UV, X and Gamma rays affect on human tissue.
Uses and application of electromagnetic waves.
Skills
Required practical: make observations to identify the suitability of apparatus to measure the frequency, wavelength and speed of waves in a ripple tank and waves in a solid and take appropriate measurements.
Required practical: investigate how the amount of infrared radiation absorbed or radiated by a surface depends on the nature of that surface.
Key learning outcomes
Pupils will be able to:
Use the terms amplitude, wavelength, frequency, relating velocity to frequency and wavelength
Describe waves as transverse or longitudinal waves 
Name the different parts of the electromagnetic spectrum.
Explain the uses of waves in the radio, microwave, infra-red, visible, ultra-violet, X-ray and gamma ray regions.
Explain how waves transfer energy.
Describe the velocity in a vacuum and how it changes between media: Describe absorption, reflection, refraction effects
Explain the production and detection, by electrical circuits, or by changes in atoms and nuclei. 
Describe the hazardous effects on bodily tissues.
Describe the emission of alpha or beta particles, neutrons, or gamma rays, related to changes in the nuclear mass and/or charge.

	Ecology
Knowledge
Organisation within eco-systems, including interdependence and adaptation.
The impact of changes in abiotic or biotic factors.
Cycling of materials including the water and carbon cycles.
The importance of biodiversity and how we maintain it.
Human impact through;
Waste management
Land use
Deforestation
Global warming
Skills
Required practical: measure the population size of a common species in a habitat. Use sampling techniques to investigate the effect of a factor on the distribution of this species.
Key learning outcomes
Pupils will be able to:
Explain the levels of organisation within an ecosystem
Describe some abiotic and biotic factors which affect communities
Explain the importance of interactions between organisms in a community 
Describe how materials cycle through abiotic and biotic components of ecosystems 
Explain the role of microorganisms (decomposers) in the cycling of materials through an ecosystem
Explain how organisms are interdependent and are adapted to their environment
Explain the importance of biodiversity
Describe methods of identifying species and measuring distribution, frequency and abundance of species within a habitat
Describe positive and negative human interactions with ecosystems.

Organic chemistry
Knowledge
Crude oil, hydrocarbons and alkanes, including the properties of.
Fractional distillation and petrochemicals
Cracking and alkenes
Key learning outcomes
Pupils will be able to:
Explain the use of carbon compounds, both as fuels and feedstock, and the competing demands for limited resources.
Describe the fractional distillation of crude oil and cracking to make more useful materials.



	Magnetism and electromagnetism
Knowledge
Poles of a magnet
Magnetic fields
Electromagnetism
Flemings left hand rule (HT)
force = magnetic flux density × current × length 
F = B I l (HT)
Electric motors (HT)
Key learning outcomes
Pupils will be able to:
Explore the magnetic fields of permanent and induced magnets, and the Earth’s magnetic field, using a compass.
Describe the magnetic effects of currents and how solenoids enhance the effect.
Explain how transformers are used in the national grid and the reasons for their use.

Chemical Analysis
Knowledge
Pure substances
Formulations
Chromatography
Rf = distance moved by substance / distance moved by solvent
Skills:
Identification of the gases:
Carbon dioxide
Hydrogen
Oxygen
Chlorine.
Key learning outcomes:
Pupils will be able to:
Distinguish between pure and impure substances.
Describe separation techniques for mixtures of substances: filtration, crystallisation, chromatography, simple and fractional distillation.
Use the quantitative interpretation of balanced equations.
Describe concentrations of solutions in relation to mass of solute and volume of solvent.
	Chemistry of the atmosphere
Knowledge
Proportions of different gases in the atmosphere
Earth’s early atmosphere
How oxygen increased
How carbon dioxide decreased
Greenhouse gases
Human activities which contribute to increasing levels of greenhouse gases
Global climate change
Carbon footprint and its reduction
Common atmospheric pollutants and their sources
Properties and the effects of atmospheric pollutants
Key learning outcomes
Pupils will be able to:
Describe the evidence for composition and evolution of the Earth’s atmosphere since its formation.
Describe the evidence, and uncertainties in evidence, for additional anthropogenic causes of climate change.
Explain the potential effects of, and mitigation of, increased levels of carbon dioxide and methane on the Earth’s climate.
Name common atmospheric pollutants: sulphur dioxide, oxides of nitrogen, particulates and their sources.
Using the Earth resources
Knowledge
Humans use the Earth’s resources to provide warmth, shelter, food and transport.
Natural and finite resources
The role of Chemistry in sustainable development and finding new products.
Potable water and the methods used to obtain it.
Waste water treatment.
Alternative methods of metal extraction (HT)
Life cycle assessment (LCA)
Recycling
Skills
Extract and interpret information about resources from charts, graphs and tables.
Use orders of magnitude to evaluate the significance of data.
Required practical: analysis and purification of water samples from different sources, including pH, dissolved solids and distillation.

Key learning outcomes
Pupils will be able to:
Name the Earth’s water resources and describe methods of obtaining potable water.
Describe the use of life cycle assessment and recycling to assess environmental impacts associated with all the stages of a product's life. Explain the viability of recycling of certain materials.

	Exam preparation
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