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Theme Year 7 Year 8 Year 9 

Forces and Motion 

 
Basic force definitions 
Forces as a push or pull 
Free body diagrams- direction and magnitude 
Use of Newton meter 
 
Balanced/ unbalanced forces 
Equilibrium 
Resultant force- calculation 
 
Extension of a spring- calibration to N meter. 
 
 

 
Weight vs mass.   
Calculation of weights with different values of g. 
 
 
Atmospheric pressure as the force of air molecules 
Pressure in liquids 
Upthrust/ buoyancy- floating and sinking 
Calculating pressure using force/area 

 
Definition, measurement and calculation of density. 
 
Newton’s first law of motion- examples of equilibrium. 
 
Newton’s second law- use of F=m x a 
 
Newton’s third law- reaction forces 

 
Calculation of speed: Use of speed = distance/ time 
Unit as m/s- link to other units 
Relative and average speeds 
 
Distance-time graphs 
Air resistance and friction as forces which oppose 
motion 
 
 

 
Acceleration as rate of change of speed. 
Use of the equation: a = v-u/t 
 
 
Velocity-time graphs 
  

 
Vector and scalar quantities 
Momentum 
Car safety features 
Stopping distances 
 

Waves and Energy 

 
Wave definitions: speed, wavelength, frequency, 
amplitude. 
Wave as an energy transfer with no net transfer of 
matter. 
Comparison of longitudinal and transverse 
 
 

 
Superposition.  Constructive and destructive 
interference. 
 
Demonstration of standing wave with Ruban’s tube. 

 

 
Sound definitions to include pitch and volume- linked to 
frequency and amplitude. 
Explanation of why longitudinal (sound) waves travel at 
different speeds in solids, liquids and gases. 
Speed of sound in air- experimental measurement and 
value. 
 

 
Human hearing range. 
Definition and uses of infrasound. 
Definition and uses of ultrasound. 
 
Structure of the ear.  Function of each part. 
Description of sound conduction through inner ear. 
Hearing loss 
Sound insulation 
 
 
 

 
Seismic waves 
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Luminous and non-luminous objects. 
Light travelling in rays 
Reflection and scattering from surfaces 
Shadow formation. 
Definitions of translucent, transparent and opaque. 
 

 
Law of reflection 
Refraction 
Lenses 
Pinhole cameras 

 
Colours of visible light- use of prism to refract and split. 
Work of Herschel and Ritter 
Electromagnetic spectrum.  Description.  Uses and 
dangers of each section 

 
Energy defined as “something that is needed to make 
things happen or change”. 
Principle of conservation of energy. 
Energy stores: 

- Chemical 
- Kinetic 
- Thermal 
- Strain/ Elastic Potential 
- Gravitational Potential 
- Nuclear 

Energy transfers: 
- Mechanical 
- Heating 
- Light 
- Sound 
- Electrical 

 

 
Renewable energy resources 
Sankey diagrams 
Energy efficiency-  use of “Energy saving” appliances. 
 
Isotopes as a store of nuclear energy. 

 
Evaluation of idea of “types of energy” 
Energy efficiency calculations and savings- payback 
time. 
 
Ionising radiation 
Properties of alpha, beta and gamma. 
Radioactive decay 
Uses and dangers of Ionising Radiation 
Half-Life 
Background radiation and safety measures 

 
Heat transfer.  Definitions, explanations and examples 
of: 

- Conduction 
- Convection 
- Radiation 

 
Explanation of why heat is transferred in different ways 
through solids, liquids, gases and a vacuum. 
 

 
Insulation as an “energy saving” measure. 

 

Space 

 
Scale and organisation of space 
Planets of the solar system.  Order and simple 
descriptions 
 

 
Exploring the solar system.  ISS, probes, rovers. 
Is there life on other planets 

 
Exploring the Universe 
Life cycle of a star 
Light year as astronomical distance 

 
Orbits of earth around the sun, moon around the Earth.  
Definition of year and day. 
Rotation and tilt of Earth on its axis- link to seasons. 
Explanation of phases of the moon. 
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Electricity and Magnetism 

 
Simple circuit components and energy transfers 
involved. 
Concept of complete circuits- circuit repairs. 
Construction of circuit diagrams. 
 
Dangers of electricity 
Role of fuse and Earth wire 
 
Cost of 1 unit (kWh) 
 

 
Static electricity. 
 
Voltage (potential difference) 
Current as a flow of charge 
Models of current flow in a circuit 
Construction and evaluation of series and parallel 
circuits. 

 
Uses and dangers of static electricity 
 
Resistance 
Ohm’s law 
Paying for electricity 

 
Magnetic/ non-magnetic materials 
Description of field around a bar magnet 
Permanent and temporary magnetism 
Earth’s magnetic field 
 

 
Electromagnets 
Induced Magnetism 

 
Electromagnetic induction 
Motor effect- Flemings left hand rule, Maxwell. 
 
Magnetic field density 

 

 

 

Code Lesson/ 
Composite Title 

Substantive knowledge/ 
Component 

Disciplinary knowledge Disciplinary literacy including etymology and linked 
articles 

Cultural Capital 

7P1 
 

What is a force? 

 
Basic force definition  
Defining types of force as push or 
pull  
Free body diagrams  
Measuring forces with Newton 
meters  
Size of arrow on free body 
diagrams 
  

 
Application to everyday situations  
Practically applying newton meter 
to everyday situations  
  

 
Force physical strength, fortitude, push, pull.  
  
Articles:   

 

Science: In a spin over fictitious forces | New Scientist 

Water effect: Why is it hard to put on gloves when your hands are wet? | 

New Scientist 

Physics of shoelaces shows why they come undone when you run | New 

Scientist 

  

 

7P2 
What is the 

overall force? 

 
Interaction between different 
forces  
Balanced and unbalanced  
Equilibrium  
Resultant forces  
Calculating resultants   

 
Linking to motion  
How would these force interactions 
affect the motion of the object  

 
Balance scales, apparatus for weighing by comparison of mass, state of 
equilibrium  
Resultant total/overall force  
  
Articles: 

 

Science: In a spin over fictitious forces | New Scientist 

 

https://www.newscientist.com/article/mg14119172-300-science-in-a-spin-over-fictitious-forces/
https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.newscientist.com/article/mg14119172-300-science-in-a-spin-over-fictitious-forces/
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Water effect: Why is it hard to put on gloves when your hands are wet? | 

New Scientist 

Physics of shoelaces shows why they come undone when you run | New 

Scientist 
 

7P3 
How can I make my 

own Newton meter? 

 
Making a newton meter  
Measuring the extension of a 
spring plus one other material 
(linking to plastics)  

 
Calibration and accuracy of 
measurement  

 
Meter Greek - (metreo) to measure, count or compare  
Newton after Isaac Newton  
Calibrate determine the relative value of  
Measure   
Unit  
 

Articles: 

  
Science: In a spin over fictitious forces | New Scientist 

Water effect: Why is it hard to put on gloves when your hands are wet? | 

New Scientist 

Physics of shoelaces shows why they come undone when you run | New 

Scientist 
 

 

7P4 
 

How fast? 

 
Speed calculations - Use of speed 
= distance/time  
Acknowledgement of different 
units referring back to m/s  
Relative speed  
Average speed   

 
Calculating your own speed  
Application of speed cameras  
Athletic performance  

 
Speed  
Distance  
Relative  
Average  
  
Articles: 

 

Air Resistance, Drag Force, and Velocity: How Falling Works 

(thegreatcoursesdaily.com) 

What is inertia? | New Scientist 

  

 

7P5 

 
How can we show a 

journey? 

 
Distance-Time graphs  
What each type of line and 
gradient show  
  

 
Pupils are able to draw and 
interpret simple distance time 
graphs  

 
Gradient  
Axis  
 

Articles:  

 

7P6 
 

How to go faster? 

 
Air resistance and friction as 
forces which oppose motion  
High performance cars/athletes 
have ways of overcoming this  

 
RAF spinners  
Wallpaper paste  
Linking to bloodhound  

 

Friction a chafing, rubbing, Sense of "resistance to motion"   
resistance  
Lubrication  
Oppose  
 

Articles: 

 

https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.newscientist.com/article/mg14119172-300-science-in-a-spin-over-fictitious-forces/
https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/lastword/mg24532691-500-water-effect-why-is-it-hard-to-put-on-gloves-when-your-hands-are-wet/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.newscientist.com/article/2127689-physics-of-shoelaces-shows-why-they-come-undone-when-you-run/
https://www.thegreatcoursesdaily.com/air-resistance-drag-force-and-velocity-how-falling-works/
https://www.thegreatcoursesdaily.com/air-resistance-drag-force-and-velocity-how-falling-works/
https://www.newscientist.com/definition/inertia/
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Air Resistance, Drag Force, and Velocity: How Falling Works 

(thegreatcoursesdaily.com) 

Air resistance and its influence on the biomechanics and energetics of 

sprinting at sea level and at altitude - ScienceDirect 

The effect of air resistance on the jump performance of a small parasitoid 

wasp, Anagyrus pseudococci (Encyrtidae) | Journal of Experimental Biology 

| The Company of Biologists 

 

  

7P7 

 
How does a wave 

travel? 

 
Wave definitions to include speed  
Definition of a wave as an energy 
transfer with no net transfer of 
matter  
Comparison of longitudinal and 
transverse  
Drawn & labelled waves with key 
words  

 
Modelling with slinky  
Ripple tank  
Interpretations of different wave 
situations e.g. the sea, earthquake 
simulator  

 
Longitudinal  
Transverse  
Amplitude  
Wavelength  

Crest "highest part of a helmet," crest of a wave  
Trough wooden vessel, tray, hollow vessel, canoe  
Transfer  
Matter having mass  
  
Articles: 

 

What causes waves in the ocean? | New Scientist 

  

 

7P8 

 
How does 

sound travel? 

 
Sound definitions including 
frequency, pitch and volume – 
linked to wave definitions to 
previous lessons  
Linking back to how longitudinal 
waves travel  
Sound in solids, liquids and gases  
Speed of sound in air 343 m/s  

 
Sound circus so pupils compare the 
frequency and amplitude of sound 
produced by various objects  
Practicing the use of key words and 
definitions  
Air cannon  
Application of sound travelling 
quicker in solids  
Measuring the speed of sound  

 
Volume  
Pitch  
Frequency  
Vibrations  
Collisions  
  
Articles: 

 

Sound waves may be able to trigger earlier tsunami warnings | New 

Scientist 

Amazing animal super senses - BBC Science Focus Magazine  

 

7P9 
 

What is light? 

 
Luminous and non-luminous 
objects  
Light travelling in rays  
Reflection and scattering from 
surfaces  
Shadow formation  

 
Construction of ray diagrams  
Understanding of light through 
time  

 
Source  
Opaque  
Translucent  
Transparent  
Luminous  
Reflection  
Scattering  

 

https://www.thegreatcoursesdaily.com/air-resistance-drag-force-and-velocity-how-falling-works/
https://www.thegreatcoursesdaily.com/air-resistance-drag-force-and-velocity-how-falling-works/
https://www.sciencedirect.com/science/article/abs/pii/0021929084900289
https://www.sciencedirect.com/science/article/abs/pii/0021929084900289
https://journals.biologists.com/jeb/article/221/7/jeb177600/338/The-effect-of-air-resistance-on-the-jump
https://journals.biologists.com/jeb/article/221/7/jeb177600/338/The-effect-of-air-resistance-on-the-jump
https://journals.biologists.com/jeb/article/221/7/jeb177600/338/The-effect-of-air-resistance-on-the-jump
https://www.newscientist.com/question/causes-waves-ocean/
https://www.newscientist.com/article/2160033-sound-waves-may-be-able-to-trigger-earlier-tsunami-warnings/
https://www.newscientist.com/article/2160033-sound-waves-may-be-able-to-trigger-earlier-tsunami-warnings/
https://www.sciencefocus.com/nature/amazing-animal-super-senses/
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Opaque, translucent and 
transparent definitions  

Shadow  
 

Articles: 

 

Amazing animal super senses - BBC Science Focus Magazine 

Electromagnetic spectrum | New Scientist 

7P10 
 

What is energy? 

 
Energy defined as “something that 
is needed to make things happen 
or change”  
Principle of conservation of 
energy  
Energy can be described by stores 
or transfers  
Energy stores:  

• Chemical  
• Kinetic  
• Thermal  
• Strain/Elastic potential  
• Gravitational potential  
• Nuclear  

Energy transfers:  
• Mechanical  
• Heating (conduction, 
convection and radiation)  
• Light  
• Sound  
• Electrical  

 
Energy circus using it to identify the 
stores and transfers  
The energy circus will include a 
broken microphone with a diagram 
for how it works. (Broken to see 
inside of it).  

 
Energy  
Store  
Transfer  
Potential  
  
Articles: 

 

energy | Definition, Types, & Examples | Britannica 

Could traffic noise be converted into useful energy? - BBC Science Focus 

Magazine 

Conservation of energy - AccessScience from McGraw-Hill Education 

 

7P11 

 
How is heat 
transferred? 

 
Conduction  
Convection  
Radiation  
Link and revision of states of 
matter  
Examples to include central 
heating and solar energy  

 
Conduction rods  
Convection Tube  
Absorption of radiation (coloured 
tubes)  
Tectonic plates revision  
Cultural capital: Insulation of 
houses/money saving  

 
Conduction:  
A leading, guidance, to lead or bring together  
Convection:  
Act of carrying or conveying, of bringing together  
Radiation:  
Act or process of emitting light, a shining  
Particles:  
Pars: A part, piece, division  
PArticles: A bit or fragment, small part or division of a while, minute portion 
of matter  
Vibrate:  
Vibratus, set in tremulous motion, move quickly to and fro, quiver, tremble, 
shake  
Collide:  
Com: with, together  
Laedere: to strike, injure by striking  
Collide: To strike together forcibly  

 

https://www.sciencefocus.com/nature/amazing-animal-super-senses/
https://www.newscientist.com/definition/electromagnetic-spectrum/
https://www.britannica.com/science/energy
https://www.sciencefocus.com/future-technology/could-traffic-noise-be-converted-into-useful-energy/
https://www.sciencefocus.com/future-technology/could-traffic-noise-be-converted-into-useful-energy/
https://www.accessscience.com/content/Conservation-of-energy/157600
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Heat:  
Haetan: to make hot, to become hot  
Thermal:  
Having to do with hot springs  
  
Articles:  

 

Triple glazing – Is it worth it? - TheGreenAge  
 
Does a kettle boil quicker if you shake it? | New Scientist 

 
  

7P12 
 

Our solar system 

 
Scale and organisation of space.  
Composition of Solar System- 
order of planets.  
Facts and conditions of each 
planet  
  

 
Pluto reclassified as dwarf planet  
  
How do we study other 
planets including satellites/ 
probes/rovers  

 
Solar:  
Pertaining to the sun  
Year:  
That which makes a complete cycle  
Day:  
Period during which the sun is above the horizon  
Orbit:  
Revolve round in an orb  
Crater:  
“Large bowl from which red wine mixed with water was served to guest”, to 
“bowl-shaped mouth of a volcano”  
Atmosphere:  
Atmos: vapor, steam  
Vaporous air, then gaseous envelop surrounding the earth  
Celestial:  
Ciel: sky  
Celestial: Heavenly, sky blue, pertaining to the sky, bright, clear  
Composition:  
Action of combining, make-up, agreement, putting together, connecting, 
arranging  
  
Articles:  

 

Pluto, the Kuiper Belt’s most famous dwarf… | The Planetary Society  
 
Voyager 2 sent back its first detailed data from interstellar space | New 

Scientist 

Solar System Facts: A Guide to Things Orbiting Our Sun | Space 

NASA’s Perseverance Rover Collects Puzzle Pieces of Mars’ History | NASA 
 

 

  

 

7P13      

https://www.thegreenage.co.uk/triple-glazing-is-it-worth-it/
https://www.newscientist.com/lastword/mg24632861-900-does-a-kettle-boil-quicker-if-you-shake-it/
https://www.planetary.org/worlds/pluto
https://www.newscientist.com/article/2222123-voyager-2-sent-back-its-first-detailed-data-from-interstellar-space/
https://www.newscientist.com/article/2222123-voyager-2-sent-back-its-first-detailed-data-from-interstellar-space/
https://www.space.com/56-our-solar-system-facts-formation-and-discovery.html
https://www.nasa.gov/press-release/nasa-s-perseverance-rover-collects-puzzle-pieces-of-mars-history
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What is a day, 
month, year, 

season? 

Orbits of earth around the sun, 
the moon around earth  
Rotation and tilt of earth on its 
axis (23.4 degrees)  
Explanation of phases of the 
moon  

Tangible effects on earth e.g. tides  Season:  
Old friench saison “season, date, right moment, appropriste time”  
Also satio “sowing, planting”  
Tidal bulge:  
Tidal: tidal wave. High water.  
Bulge: “wallet, leather bag” then bhelgh “to swell”  
Axis:  
1540s “imaginary motionless straight line around which a body rotates”  
Latin “axle, pivot”  
Hemisphere:  
From hemysperie referring to the celestial sphere.  
Hemi: half  
Sphaira: sphere  
  
Articles:  

 

season | National Geographic Society 

Superfast spinning stars cause strangest weather in the universe | New 

Scientist 

Why is there a hurricane season? - BBC Science Focus Magazine 
 

Phases of the moon, facts and information (nationalgeographic.com)  
  

7P14 

 
How can I build a 

circuit? 

 
Simple circuit components and 
energy transfers 
involved e.g. buzzer, bulb  
Concept of complete circuits  
Circuit diagrams  

 
Construction of simple circuit  
Observation of above  
Circuit repairs  
Representing concepts as diagrams  

 
Electricity:  
Electricity – From Elekron (electron) meaning “shining light”  
Conductor:  
One who leads or guides  
Insulator:  
Make into an island, to place in an isolated situation  
Battery:  
From bombardment to unit of artillery, then “Electrical cell” showing 
discharges of electricity  
Circuit:  
A circumference, a journey around something.  
A space enclosed within certain limits.  
Arrangement by which a current is kept up between two poles.  
  
Articles:  

 

What is superconductivity? | New Scientist 

Scientists create electric circuits inside plants (theconversation.com) 

New 'electronic skin' is a recyclable, self-healing wearable - BBC Science 

Focus Magazine 

 

https://www.nationalgeographic.org/encyclopedia/season/
https://www.newscientist.com/article/2107705-superfast-spinning-stars-cause-strangest-weather-in-the-universe/
https://www.newscientist.com/article/2107705-superfast-spinning-stars-cause-strangest-weather-in-the-universe/
https://www.sciencefocus.com/planet-earth/why-is-there-a-hurricane-season/
https://www.nationalgeographic.com/science/article/full-moon#:~:text=%20Phases%20of%20the%20moon%2C%20explained%20%201,its%20illuminated%20surface%2C%20it%27s%20called%20waxing...%20More%20
https://www.newscientist.com/definition/superconductivity/
https://theconversation.com/scientists-create-electric-circuits-inside-plants-73711
https://www.sciencefocus.com/news/new-electronic-skin-is-a-recyclable-self-healing-wearable-device/
https://www.sciencefocus.com/news/new-electronic-skin-is-a-recyclable-self-healing-wearable-device/
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How Circuits Work | HowStuffWorks   
 

7P15 

 
How can I use 

electricity safely? 

 
Electrocution  
Role of fuse and earth wire  
Cost of unit (kWh)  
  

 
Human electrical 
conduction demonstration  
Rebuilding a plug  
PAT testing  
CC: Danger of cheap imported 
chargers. Link to school fire 
incident  

 
Mains electricity:  
Main – Power, strength, force, to have power  
Electricity – From Elekron (electron) meaning “shining light”  
Plug:  
To close tightly, fill or stop  
Fuse:  
Combustible cord or tube for lighting an explosive device  
Current:  
Running, flowing, moving along, to run  
  
Articles:  

 

Fire Caused by a Phone Charger | National Home Repairs 

(repairmyhome.co.uk)   
 

 

7P16 What is magnetism? 

 
Bar magnet  
Describe magnetic field including 
NS poles  
Permanent and temporary 
magnets  

 
Creating a magnetic field with iron 
filing  
CC: Earth’s magnetic field and use 
of compasses over time  
Magnetising a nail and observing 
strength and duration  

 
Magnet:  
The power of attracting iron and steel (cobalt, nickel, iron)  
Domain:  
Territory over which dominion is exerted  
Attract:  
To draw to  
Repel:  
To drive away, remove  
Permanent:  
Enduring, unchanging, unchanged, lasting or intended to last  
Field:  
Open land to attract iron and steel (cobalt, nickel, iron)  
Compass:  
Com (together) pass (a pace, step, route)  
Pole:  
Axis of rotation  
  
Articles:  

 

Core subject: how does Earth's magnetic field arise? | New Scientist 

Electromagnetism | New Scientist 

A three-dimensional self-consistent computer simulation of a geomagnetic 
field reversal | Nature 
  

 

 

https://science.howstuffworks.com/environmental/energy/circuit.htm
https://www.repairmyhome.co.uk/news/2016/02/09/fire-caused-phone-charger/
https://www.repairmyhome.co.uk/news/2016/02/09/fire-caused-phone-charger/
https://www.newscientist.com/lastword/mg24232311-500-core-subject-how-does-earths-magnetic-field-arise/
https://www.newscientist.com/definition/electromagnetism/
https://www.nature.com/articles/377203a0
https://www.nature.com/articles/377203a0
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Composite Year 7 Year 8 Year 9 

Atoms and Elements 

 
Structure of the atom 
Subatomic particles- protons, neutrons and electrons. 
Model of a nucleus surrounded by clouds of electrons. 
 
Molecules- definition and examples (O2, Hs, H2O, CO2) 

Chemical formulae 
 

 
Electron shells/ energy levels. 
Construction of diagrams showing the electron 
arrangement of first 20 elements. 
Electron configuration. 
 

 
Models of the atom: Dalton, Thomson, Rutherford’s 
experiment, Bohr. 
Isotopes 
Ion formation 
 
Ionic bonding 
Covalent bonding 
Metallic bonding 
 
 
 

 
Definition of element- made of 1 type of atom. 
Recognition of common elements 
Properties of elements 
 
Introduction to the Periodic Table: 
Groups and Periods 
Metals and Non-metals 
Symbols and Numbers 
 
 
 

 
Definition and examples of compound. “Strongly 
joined” 
Mixtures 
Definition and identification of pure substances. 
Separation techniques. 
 
Properties of metals 
 
 

 
Metal extraction 
Mineral Ores- definition of ore. 
Electrolysis 
 
Choices dependant on property: justification of uses of 
metals, composites, polymers. 

Chemical Reactions 

 
Identifying chemical reactions vs physical changes 
Reactants -> Products. 
Construction of simple word equations. 
 

 
Reactivity series of metals. 
Construction of symbol equations- use of symbols and 
chemical formulae. 
 
Factors affecting reaction rate: Temperature, Pressure, 
Concentration, Particle Size. 
Catalysts 
 

 
Types of reaction: 

- Displacement 
- Oxidation/ Reduction 
- Combustion 
- Thermal decomposition 

 
Balanced symbol equations 
State symbols 
 
 
 

 
Gas tests (Hydrogen, Carbon Dioxide, Oxygen- as demo) 
Observation of other features involved with chemical 
reactions- energy/ colour changes) 

 
Combustion reactions. 
Fire Triangle 

 
Energy changes in reactions 
Endothermic/ exothermic 
Problems with combustion: link to climate change, 
particulates (soot), carbon monoxide dangers. 
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Identification of commonly used acids. 
Properties of acids. 
Definition of base/ alkali (as a soluble base) 
 
Examples of indicators 
Why we need different types of indicator 
Natural indicators- preparation of red cabbage 
indicator. 
 

 
Reactions of acids with: metals, metal oxides, metal 
carbonates, alkalis. 
Neutralisation reactions.  Use of indicators to 
demonstrate.  Everyday examples. 

 
Definition of pH 
Strong vs concentrated acids- Role of H+ ions 
Calculating pH when diluting 
 
Causes and effects of acid rain. 

 
Hazard symbols 
Risks associated with each hazard 
Everyday Applications 
 
 

  

Particles and States of Matter 

 
Particle models of solids, liquids and gases. 
State changes as examples of physical changes. 
Properties of common substances. 
 

 
Energy in change of state. 
Cooling curve of Octadecanoic Acid 

 
Kinetic Theory 

 
Fluids- definition.  Review of particle model. 
Definition and examples of diffusion. 
Brownian Motion. 
Factors affecting diffusion 
 

 
Solubility. 
Definition of solute, solvent, solution. 
Identification of solutions- clear. 

 
Definition and explanation of pressure 
Concentration- concept and (calculations) 
 
Solubility rules 
Saturation 
 

The Earth: Rocks and Atmosphere 

 
 
Structure of the Earth: Inner core, Outer core, Mantle, 
Crust. 
Tectonic plates 
Plate movement- convection currents in mantle. 
Earthquakes, Tsunami and Volcanos 
 
 

 
 

 
 

 
 
Rock types : Igneous, Sedimentary, Metamorphic. 
Properties of different rock types 
 
Fossil formation 
Fossils found in Sedimentary Rocks 
The Fossil Record 
 
 

 
 
The Rock Cycle. 
Identification of different processes: Erosion, 
Weathering, Transportation, Deposition, 
Sedimentation, Compaction, Cementation etc. 
 
Igneous rocks 
Effect of cooling rate/ temperature on crystal size. 
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Fossil fuels- definition and examples 
Crude oil formation. 
Separation of crude oil.  Properties and uses of 
fractions. 
 
Definition of finite resource and examples e.g. oil, 
metals, rocks. 
Definitions of sustainable/ renewable 
Recycling methods. 
Evaluation of recycling: challenges vs need to conserve 
resources/ energy. 
 
 

 
Fractional distillation of crude oil 

 
Hydrocarbons- homologous series. 
Effects of chain length. 
Other organic molecules- alcohols, carboxylic acids. 
 

 
Structure of the atmosphere- layers.  Appreciation of 
depth. 
Air as a mixture.  Composition (%) of atmospheric 
gases. 
 
The carbon cycle- contribution/ effects of different 
processes including: photosynthesis, combustion, 
respiration, death, decomposition, feeding, excretion, 
fossilisation. 
Biofuels.  Concept of “carbon neutral”. 
 

  
Climate change- mechanism, contributing factors. 
Forecast effects of climate change. 
Solutions- carbon zero/ reduction technologies. 
 
Evolution of Earth’s atmosphere 

 

 

 

Code Component Title Substantive knowledge Disciplinary knowledge Disciplinary literacy– 
Keywords (etymology) and linked articles 

Cultural capital 

7C1 

 
What are the states 
of matter?  

 
Solids, liquids and gasses  
State changes as examples of 
physical changes  
Basic particle diagrams  

 
Drawing a table  
State of matter circus  
Research on different 
elements  

 
State (state of your room – condition)  
Matter (from the latin‘materia’ substance from which something is made)  
Particles (from the latin - a bit or fragment)  
Energy (active, action)  
Physical Change (from the latin ‘natural’)  
Properties (characteristics unique to that)  
Solids (from the Old French ‘firm, dense, compact’)  
Liquids (able to flow)  
Gases (from Greek khaos"empty space")  
Temperature (reference to taking your temperature – how hot or cold you 
are)  
Boiling (to bubble up)  
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Evaporation (disperse in vapour or steam)  
Condensation (action or state of making or becoming more dense, link to 
windows are Bunsen burners used)  
Melting (Old English-meltan ‘become liquid through heat’ - link to chocolate in 
the sun)  
Freezing (turn to ice – link to water in a freezer)  
Sublimation (from Latin sublīmō ‘I raise, I elevate’  
Deposition (to deposit – link to beaches – sand)  
Vibrate (move to andfro, link to musical instruments)  
  
Articles:   
 

Frontiers | The Importance of Snow Sublimation on a Himalayan Glacier | 
Earth Science (frontiersin.org)  
  
Sublimation - an overview | ScienceDirect Topics  
  

7C2 

 
What is the universe 
made of?  

 
Atomic structure description to 
include: 

• Nucleus  

• Protons   

• Electrons   

• Neutrons  

• Electron shells 
 
Table to show the mass, 
location and charge of each 
subatomic particle 
 
Definitions of: 

• Atomic mass 

• Atomic number 

• Electron configuration  

 
It’s a model!  
Size of atom  
Greeks  
Scale of the universe model  

 
Atom (Ancient Greek átomos, “ indivisible)  
Nucleus (Latin nucleus (“kernel, core”), a diminutive of nux(“nut”)  
Proton (Greek prōton, neuter of prōtos"first" - link to hydrogen as first 
element)  
Electron (link to electricity – flow of)  
Neutron (from neutral) 
Nucleon (from nuclear “of or like the nucleus of a cell”) 
Electron Shell (Old English “husk” and gothic “covering that splits off) 
Atomic Number (“Pertaining to atoms”, “to count, reckon”) 
Atomic Mass (“Pertaining to atoms”, “to gather in a mass, collect in masses”) 
 

Articles: 

 

A Brief History of Atomic Theory (thoughtco.com) 

A single atom is visible to the naked eye in this stunning photo | New 

Scientist 

  

 

7C3 

 
What is an element?  

 
Elements (made of 1 type of 
atom)  
 
Defining this term and using 
the periodic table to give 
examples. 
 
Discussion of some simple 
molecules (O2, H2) and how 
they are still pure elements as 

   
Element (From latin elementum “rudiment, first principle, matter in its most 
basic form”) 
Molecule (extremely minute particle) 
Formula (Words used in ceremony or ritual, “a rule, method”) 
Pure (unmixed, unadulterated, homogeneous) 
Melting point (From latin pungere “to prick, pierce”) 
Boiling point (To bubble up, ferment, gush. From latin pungere “to prick, 
pierce”) 
Density (Quality of being very close or compact) 
 

 

https://www.frontiersin.org/articles/10.3389/feart.2018.00108/full
https://www.frontiersin.org/articles/10.3389/feart.2018.00108/full
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sublimation
https://www.thoughtco.com/history-of-atomic-theory-4129185
https://www.newscientist.com/article/2161094-a-single-atom-is-visible-to-the-naked-eye-in-this-stunning-photo/
https://www.newscientist.com/article/2161094-a-single-atom-is-visible-to-the-naked-eye-in-this-stunning-photo/
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they only have one type of 
atom present. 
 
Properties of elements such as: 

• Conductivity (electrical) 

• Conductivity (thermal) 

• Boiling point 

• Melting point 

• State at room 
temperature 

• Appearance 

• Metal or non-metal 

• Magnetic 
  

Articles: 

 

Elements and new discoveries (birmingham.ac.uk) 

Oddball star could be home to long-sought superheavy elements | New 
Scientist 

  

7C4 

 
How do we arrange 
elements?  

 
Discussion of periodic table 
origin from Mendeleev linking 
to scientific collaboration. 
Changes include more 
elements in modern table, no 
gaps in modern table, now 
arranged by atomic number 
rather than atomic mass. 
 
What are groups (columns) and 
periods (rows) 
Periods – number of electron 
shells 
Groups – number of electrons 
in outer shell 
 
Naming of key groups: 

• Alkali metals 

• Alkaline earth metals 

• Halogens 

• Noble gases 

• Transition metals 
 
Metals and non-metals location 
(Metals on the left) 
 
Symbols and numbers – Why 
are some symbols not as 
“logical” e.g. Fe as Iron because 
it comes from the latin ferrum 
for “firmness” 

 
What does the position 
show?  
Show the table has changed – 
Mendeleev's periodic table   

 
Groups (An assemblage of figures or objects forming a harmonious whole in a 
painting or design, cluster, knot) 
Periods (A cycle of recurrence, a complete sentence, a going around) 
Metals (an undecomposable elementary substance having certain 
recognisable qualities, opacity, conductivity, plasticity, high specific gravity. 
From Latin metallum “metal, mineral; mine, quarry”) 
Non-metals (An element which is not a metal, not, lack of, sham) 
Reactivity (Repercussive, echoing, a sense not obsolete, re “against” the 
action – re-action) 
 

Articles: 

 

Inside the Russian factory making the heaviest atoms in the universe | New 

Scientist 

Three reasons why the periodic table needs a redesign | New Scientist 

  

 

https://www.birmingham.ac.uk/news/thebirminghambrief/items/2019/06/elements-and-new-discoveries.aspx
https://www.newscientist.com/article/2125615-oddball-star-could-be-home-to-long-sought-superheavy-elements/
https://www.newscientist.com/article/2125615-oddball-star-could-be-home-to-long-sought-superheavy-elements/
https://www.newscientist.com/article/mg24132190-500-inside-the-russian-factory-making-the-heaviest-atoms-in-the-universe/
https://www.newscientist.com/article/mg24132190-500-inside-the-russian-factory-making-the-heaviest-atoms-in-the-universe/
https://www.newscientist.com/article/mg24132190-400-three-reasons-why-the-periodic-table-needs-a-redesign/


        The Castle School Science Faculty:  KS3 Curriculum Map- Chemistry             
 

  

7C5 

 
Hazards and 
everyday uses  

 
Identification of hazards in the 
lab.  

 

Identification of different 
hazard symbols and their 
meaning. To include: 
 

• Explosive  

• Flammable  

• Oxidising agent 

• Gas under pressure 

• Corrosive 

• Toxic 

• Health problems  

• Irritant  

• Toxic to the 
environment  
  

 
International recognition 
language  
 

Investigation of hazardous 
acids based on their 
reactivity. 

 
Irritant (latin - to excite, provoke)  
Corrosive (From Old French corroder - to wear away) 
Harmful (From old English haermian - to hurt, injure) 
Toxic (Latin toxicus - poisoned)  
Flammable (Latin flammare - to set on fire. Able - capable of) 
Explosive  (Explode - drive out with violence and sudden noise. ive - tending 
to/pertaining to) 
Pressure (Latin pressura - action of pressing) 
Acid (Latin acidus - sour, sharp, tart) 
 

Articles: 

  

 

7C6 

 
Chemical Reactions  

 
Identifying chemical 
reactions vs physical changes   
Chemical reactions produce a 
new substance and usually 
cannot be reversed.  
Reactants as the starting 
chemicals and products as the 
new chemicals produced.  
Chemical reactions can be 
observed by: 
A colour change 

A gas being released 

An energy change (changing 
temperatures) 

 

Examples of word equations 

 

A physical change as a change 
in state that can be reversed.  

  

 
Linking irreversible reactions 
to chemical reactions  
Measurement of temperature 
change, colour change and 
effervescence (Describe what 
you would see)  
Examples of chemical 
reactions  
Forming word equations 
correctly (arrow not 
equals sign)  
Burning magnesium 
  

 
Reaction  (re- back against (the action))  
Reversible (Reverse - opposite/turned backward. ible - capable of) 
Irreversible  (ir - not/opposite of (reversable))  
Reactant (thing that reacts)  
Product (Latin- something produced)   
Effervescence  (Latin -to boil up, boil over) 
Burning - (be on fire, be consumed by fire) 
Observation (Latin - a watching over, observance, investigation) 
 

Articles: 

 

The Conservation of Matter During Physical and Chemical Changes | National 

Geographic Society 
 

 

7C7 

 
What is an acid?  

 
Identification of everyday acids 
and bases/alkalis. 

 

 
Universal indicator testing 
household substances  
Measuring pH  

 
Acid - (Latin acidus - sour, sharp, tart) 
Alkali  (Latin/Arabic - the ashes, burnt ashes (referring to the original source of 
alkaline substances. A water-extract of burned plant ashes, called potash and 
composed mostly of potassium carbonate, was mildly basic)) 

 

https://www.nationalgeographic.org/article/conservation-matter-during-physical-and-chemical-changes/
https://www.nationalgeographic.org/article/conservation-matter-during-physical-and-chemical-changes/
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Comparison of weak and strong 
acids. Weak acids safe to 
handle and sometimes eat e.g. 
orange, lemons, vinegar. Strong 
acids are corrosive e.g. battery 
acid, hydrochloric acid.  

 

Neutral substances are neither 
acidic nor alkali e.g. water.  

 

Alkali/bases are chemically 
opposite of acids.  

 

Comparison of weak and strong 
alkali/Bases. Weak bases used 
in soaps and cleaning products.  
Strong bases just as dangerous 
as strong acids, e.g. bleach, 
hydroxides.  

 

Alkalis are soluble bases.  
Universal indicator and the pH 
scale used to identify acids and 
bases.  

  

Neutral - (neutral no positive or negative effect) 
Indicator - (Latin - to point out, show) 
 
Articles: 

 
Explainer: What are acids and bases? | Science News for Students 

Shell shocked: Emerging impacts of our acidifying seas | Science News for 

Students 

  

7C8 

 
What is 
an indicator?  

 
pH indicators identify if a 
substance is acidic or basic.  
 
Litmus paper as an example of 
a pH indicator. Colour changes 
of red, blue and yellow litmus 
paper in acids and bases. 
 
Making and using red cabbage 
indicator and evaluating its 
effectiveness.  

  

 
Water to wine demo  
Making red cabbage 
indicator  
 

Testing against known 
standards (known acid, 
known neutral, known base)   

 
Indicator  - (Latin - to point out, show) 
Litmus paper  (Lit - to dye, stain, colour. Mus  - moss (Litmus is made from 
dyes extracted from lichens))  
Filter (piece of felt through which liquid is strained) 
 
Articles:  
 

Come clean: What’s the difference between shampoo and shower gel? | New 

Scientist 
 

 

7C9 

 
Types of reaction  

 
Identification of different 
reactions including: 
Metal + acid --> Salt + hydrogen 
(test for hydrogen - squeaky 
pop) 
 
 

 
More opportunities to write 
word equations  

 
Reaction (re- back against (the action)) 
Reactants (thing that reacts)  
Products (Latin- something produced)  
Combustion (Latin comburere - to burn up, consume) 
 

Articles: 

 

 

https://www.sciencenewsforstudents.org/article/explainer-what-are-acids-and-bases
https://www.sciencenewsforstudents.org/article/shell-shocked-emerging-impacts-ocean-acidification
https://www.sciencenewsforstudents.org/article/shell-shocked-emerging-impacts-ocean-acidification
https://www.newscientist.com/lastword/mg24532730-900-come-clean-whats-the-difference-between-shampoo-and-shower-gel/
https://www.newscientist.com/lastword/mg24532730-900-come-clean-whats-the-difference-between-shampoo-and-shower-gel/
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Metal carbonate + acid --> salt 
+ carbon dioxide + water 
(test for carbon dioxide - 
bubble through lime water) 
 
Combustion 
Fuel + oxygen --> Water + 
carbon dioxide 
 
Metal + Oxygen --> Metal 
oxide  
(flame testing) 
 
Neutralisation  
Acid + Base --> Salt + water 
  

What is fire? | New Scientist 

Mechanical force induces chemical reaction | New Scientist 

 

  

7C10 

 
Structure of the 
earth  

 
Structure of the Earth to 
include: Inner core, outer core, 
crust, mantle. 
   
Earth is made up plates (like 
pieces of a jigsaw) that are 
constantly moving. 
 
Plate movements can be: 
Destructive - two plates 
pushing towards each other. 

 

Constructive - two plates move 
apart.  

 

Conservative - two move along 
side each other 

 

Effects of plate movement can 
cause Earthquakes, tsunamis 
and volcanos.  
  

 
Prediction and precaution  
Land mass to water mass  

 
Crust (Latin crusta - rind, crust, shell, bark) 
Mantle ("become covered with a coating" (of liquids)) 
Tectonic (of or relating to building or construction)   
Destructive (tending to destroy) 
Constructive (Con - together/with. struere - to pile up) 
Magma (Greek magma - thick unguent, ointment) 
Molten (melted, in a state of solution) 
 

Articles: 

 

Geochemists measure new composition of Earth's mantle: Researchers 

suspect greater dynamics than previously assumed between the Earth's 

surface and its mantle -- ScienceDaily 

NASA's InSight Reveals the Deep Interior of Mars – NASA’s Mars Exploration 

Program 

Continental Drift versus Plate Tectonics | National Geographic Society 

  

 

7C11 

 
Rocks  

 

Rocks can be identified by 
their grains, size, shape, 
crystals, texture, minerals, 
permeability, whether they 
are porous or not.  

 
Quarrying  
Properties linking to uses  
Concrete and cement  

 
Sedimentary (sediment - a settling, sinking down. Ary - connected with) 
Metamorphic  (exhibiting change in form or structure) 
Igneous (Latin igneus "of fire, fiery; on fire; burning hot) 
Permeable (Latin permeabilis "that can be passed through, passable,") 
Porous  (Latin porus "an opening") 
Crystals  (Greek  *kreus- "to begin to freeze, form a crust.)  

 

https://www.newscientist.com/question/what-is-fire/
https://www.newscientist.com/article/dn11427-mechanical-force-induces-chemical-reaction/
https://www.sciencedaily.com/releases/2019/09/190916143953.htm
https://www.sciencedaily.com/releases/2019/09/190916143953.htm
https://www.sciencedaily.com/releases/2019/09/190916143953.htm
https://mars.nasa.gov/news/8996/nasas-insight-reveals-the-deep-interior-of-mars/
https://mars.nasa.gov/news/8996/nasas-insight-reveals-the-deep-interior-of-mars/
https://www.nationalgeographic.org/article/continental-drift-versus-plate-tectonics/?utm_source=BibblioRCM_Row
https://www.etymonline.com/word/*kreus-?ref=etymonline_crossreference
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Types of rocks to include - 
igneous, sedimentary, 
metamorphic.  
 

  

Lava  (Latin lavare "to wash" (Originally applied in Italian to flash flood 
rivulets after downpours, then to streams of molten rock from Vesuvius.)) 
 

Articles: 

 

Signs that Earth was once almost entirely molten found in ancient rock | New 

Scientist 

Rocks Information and Facts | National Geographic 

Mars rover grabs first rock sample, a major step in hunt for alien life 

(nationalgeographic.com) 

  

7C12 

 
What is a fossil?  

 

Fossils formed in 
sedimentary rocks. Fossils as 
the 'remains of once living 
animals or plants.'  
 
Two main types of fossil: 
Body fossil - fossilised remains 
of a plant or animal e.g. a 
bones, shell, leaves. 
 
Trace fossil - record an activity 
of an animal e.g. footprints, 
trackways, coprolites. 
 

Fossils can give information 
about how long ago a 
plant/animal lived, what the 
environment was like and 
how the organism lived.  
 

Fossil record can show how 
an organism has evolved 
over time.  
  

 
Why is the record 
incomplete?  
 

How are discoveries made?  
 

Paleontology  
  

 
Transportation (act of transporting) 
Deposition Latin (to lay aside) 
Sedimentation  (sediment - a settling, sinking down) 
Fossil (Latin fossilis "dug up") 
 

Articles: 

 

Perfectly preserved 310-million-year-old fossilized brain found | Live Science 

Peculiar parasitic fungi discovered growing out of the rectum of a 50 million-

year-old fossilized ant | Live Science 

  

 

7C13 

 
What are fossil 
fuels?  

 
Crude oil formation: Formed 
from ancient dead animals and 
plants which have been buried 
in sediment and compressed 
over many years. 
  

   
Crude oil (Crude - in a raw or unprepared state)  
Fuel - (material for burning)  
Energy  - (Greek, energos - active/working) 
Hydrocarbon (hydro - hydrogen, carbon)  
Global Warming  (global - worldwide/universal) 
Fractional distillation (Fraction - to break, distillation - to trickle down in 
minute drops). 

 

https://www.newscientist.com/article/2271279-signs-that-earth-was-once-almost-entirely-molten-found-in-ancient-rock/
https://www.newscientist.com/article/2271279-signs-that-earth-was-once-almost-entirely-molten-found-in-ancient-rock/
https://www.nationalgeographic.com/science/article/rocks
https://www.nationalgeographic.com/science/article/nasa-perseverance-mars-rover-grabs-first-sample-in-hunt-for-alien-life
https://www.nationalgeographic.com/science/article/nasa-perseverance-mars-rover-grabs-first-sample-in-hunt-for-alien-life
https://www.livescience.com/310-million-year-old-fossil-brain.html
https://www.livescience.com/parasitic-fungus-infects-fossilized-ant.html
https://www.livescience.com/parasitic-fungus-infects-fossilized-ant.html
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Separation of crude oil using 
fractional distillation. 
 
Products of fractional 
distillation to include: Gases, 
petrol, kerosene, diesel, 
bitumen. 
   
Fuels release energy (Fuel + 
oxygen --> carbon dioxide + 
water (+energy)) 
 
Problems with burning fossil 
fuels including the contribution 
to global warming.  
  

 

Articles: 

 

The hydrogen solution? | Nature Climate Change 

  

7C14 

 
Finite resources and 
recycling  

 
Finite defined as something 
that can only be used once and 
is in limited supply.  
 
Naming examples of finite 
resources e.g. oil, metals, 
rocks   
 
Importance of recycling 
including: 

• Reduces litter/waste, 
saving space, 
protection of some 
habitats, preserves 
some wildlife. 

 
Recycling methods for plastic, 
metal, paper, glass. 
  

 
Challenges of recycling 
balanced with need  

 
Finite (Latin - to limit/comes to an end) 
Infinite (Latin. In - not/opposite. Finite - to limit/comes to an end)  
Renewable (re - again, new - resume/revive, able - to be done)  
Non-renewable (non - not, re - again, new - resume/revive, able - to be done) 
Recycling (re - back, cycle - circulating/circular) 
 
Articles: 

 
Plastics recycling: challenges and opportunities (nih.gov) 

Sustainable use of phosphorus: A finite resource - ScienceDirect 

Throwaway culture: The truth about recycling | New Scientist 

  

 

7C15 

 
Earth and the 
atmosphere  

 
Definition of the atmosphere as 
the layer of gas which 
surrounds a Planet.  
Layers of the atmosphere to 
include:  

• Troposphere   
• Mesosphere   
• Thermosphere   
• Ionosphere   

 
Oxygen test chemical test  
Bell jar demo  

 
Troposphere (Tropos - turning (Greek), sphere - ball/globe) 
Mesosphere (Mesos - middle (Greek), sphere - ball/globe) 
Thermosphere (Thermos - heat (Greek), sphere - ball/globe) 
Exosphere (Exo- outside/external/beyond (Greek), sphere - ball/globe) 
Atmosphere (Atmos - vapour (Greek), sphere - ball/globe) 
Composition (Latin - put together) 
Mixture (Latin - to mix) 
 

Articles: 

 

 

https://www.nature.com/articles/s41558-020-0891-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2873020/
https://www.sciencedirect.com/science/article/abs/pii/S004896971300586X
https://www.newscientist.com/article/mg23531352-000-throwaway-culture-the-truth-about-recycling/
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• Exosphere   
 

Model of the depth of the 
atmosphere   
 
Air is a mixture consisting of 
78% Nitrogen, 21% oxygen, 1% 
Argon, 0.04% carbon dioxide.  
  

Parts of the Atmosphere | National Geographic Society 

  

7C16 

 
The Carbon Cycle  

 
The carbon cycle:   

• Photosynthesis as a 
chemical reaction uses 
carbon dioxide from 
the atmosphere. 

• Combustion as a 
chemical reaction 
which reacts carbon (in 
fuels) with oxygen and 
releases it as carbon 
dioxide into the 
atmosphere. 

• Respiration as a 
chemical reaction 
which releases carbon 
dioxide into the 
atmosphere 

• Decomposition   

• Feeding  

• Fossilisation   
 

 
 
Concept of ‘Carbon neutral’ 
(no net release of carbon 
dioxide into the 
atmosphere) and biofuels (a 
fuel from living matter) 
  

 
Our role in the carbon cycle  
Interactions  
How we influence the 
balance of carbon  
  

 
Photosynthesis (Photo – Greek light, synthesis - putting together.)   
Respiration –  (Latin re- again and spirare (to draw breath)   
Decomposition – (de - the opposite of, composition - to put together)   
Decomposers - break down organic matter (same as above)  
Carbon neutral - neutral no positive or negative effect, not acid or alkali  
Carbon Cycle (Greek-kyklos-wheel) 
Biofuels – (Bio (living). Fuel - material for burning)  
Interactions  - interaction between – (acting upon or influencing each other) 
 

Articles: 

 

Carbon Sources and Sinks | National Geographic Society 

  

 

7C17 

 
Fluids  

 
Definition of diffusion as 'the 
movement of particles from an 
area of high concentration to 
an area of low concentration'. 
Examples to include the 
diffusing of smells and 

 
Modelling  
Pupil modelling  

 
Fluid – Fluid movement in Dance/’Our plans are still fluid’ (flow easily, no fixed 
shape, change easily)  
Diffusion - Similar in meaning to spreading  
Gradient - Gradient of roads, road signs showing gradients, the degree of a 
slope  

 

https://www.nationalgeographic.org/article/parts-atmosphere/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/encyclopedia/carbon-sources-and-sinks/?utm_source=BibblioRCM_Row
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observing the diffusion 
of potassium permanganate in 
water.  
Factors affecting diffusion (the 
effect of temperature on the 
rate diffusion)  
Brownian motion - random 
movement of particles 
originally observed in pollen 

grains.  
  

Brownian motion -Named after Botanist Robert Brown. Random movement 
of particles in fluids (liquids and gases)   
 

Articles: 

 

Brownian motion | physics | Britannica 

Brownian motion | Nature 

  

 

https://www.britannica.com/science/Brownian-motion
https://www.nature.com/articles/433221a
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Theme Year 7 Year 8 Year 9 

Cells, tissues, organs and systems 

 
Structure of plant and animal cells 
Microscope parts and use- slide preparation 
Specialised cells- egg, sperm, red blood cell, root hair 
cell. 
 
 
 

 
Magnification 
Cell division and mitosis 
Organisation of specialised cells into tissues 
Structure of the skeleton 
Muscles 

 
Neurons- structure and adaptation. 
Nervous system structure and function. 
Brain structure and regions. 

 
Structure of bacteria 
Bacterial culture using agar- aseptic technique 
Uses of microorganisms- fermentation, yoghurt, 
digestive health. 
 

 
Importance of bacteria in the human digestive system 
Spread of communicable disease and preventative 
measures. 

 
Enzymes.  Examples and as a protein molecule. 
Conditions affecting enzyme action.  
Biotechnology.  Conditions required and examples 
(Quorn/ cheese production). 
 
Immune system overview. 
Vaccination 
 

Reproduction and health 

 
Male and female reproductive organs 
Puberty changes 
Role of hormones (oestrogen, progesterone, 
testosterone) 
Menstrual cycle 
 

 
Birth 
Infant nutrition 
Consequences of malnutrition- scurvy, kwashiorkor, 
rickets. 
Obesity 
Effects of alcohol 
Effects of smoking 
Effects of drugs- stimulants/ depressants/ 
hallucinogens/ narcotics. 
 
 

 
Hormonal control of the menstrual cycle (FSH, 
oestrogen, LH, progesterone).  Role of the Corpus 
Luteum etc. 
Reproductive system overview. 
Artificial use of hormones in assisting conception (IVF) 
and contraception. 

 
Sexual intercourse 
Journey of a sperm 
Fertilisation- haploid gametes fusing to form a diploid 
zygote 
 

 
Meiosis 
Embryo development 
Care of the foetus- role of placenta and umbilical cord 
 

 
Selective breeding- examples in agriculture. 
Artificial reproduction methods- tissue culture, cuttings. 
 

 
Plant reproduction 
Flower structure 
Pollination methods 
Seed formation and dispersal 
Importance in human food security 
 
 
 

  
Plant tissue and organ overview esp xylem and phloem. 
Transpiration and translocation. 
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Variation and Inheritance 

 
DNA structure- double helix and GATC code 
Chromosome definition and number 
Work of Watson, Crick and Francis 
 

 
Monohybrid inheritance.  Simple genetics.  Punnett 
squares. 
Genetic diseases. 
 
 

 
Genetic modification. 

 
Classification 
Definition of Species 
Hierarchy: Kingdom, Phylum, Class, Order, Family, 
Genus, Species 
Vertebrate classes and characteristics 
 

  
Biodiversity and gene banks. 
Definition of species.  Hybrids. 

 
Environmental vs Genetic Variation 
Continuous/ Discontinuous variables 
Adaptation 
Features of organisms living in extreme environments. 
How these lead to survival 
Features of typical predator/ defences of prey 
 

  
Cloning. 
Survival/ Extinction 
Darwin and Natural Selection 
Theory of Evolution 
Evidence for evolution. 

Life processes, Ecology and 
interdependence 

 
Characteristics of living things: MRS GREN 
Respiration (word equation) 
Definition of Autotroph/ Heterotroph 
 

 
Lungs and breathing.  Structure of alveoli. 
The heart and circulation 
Diffusion 
Gaseous exchange 
Nutrients 
Food tests 
Diabetes and Controlling blood glucose 
 

 
Respiratory system overview. 
Cardiovascular system overview. 
Long/ short term effects of exercise and conditions such 
as asthma/ bronchitis/ emphysema. 
Respiration- full process and importance. 
Structure of the digestive system.  Role of each organ. 
Adaptation of the small intestine. 
Link between all the systems above in providing 
reactants for respiration to tissues. 
 
Active transport. 
Osmosis 
 
 

 
Definitions of ecosystem, habitat, community, 
population. 
Biotic and Abiotic factors- examples 
Human impacts on ecosystems 
Photosynthesis (word equation) 
 
 
 

 
Pyramids of number.  Pyramids of biomass. 
Process of photosynthesis.  Leaf adaptations. 
Limiting factors which affect rate of photosynthesis. 

 
Eutrophication. 
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Examples of interdependence. 
Competition 
Predator/ prey relationships 
Food Chains 
Ecology: sampling methods including quadrats, 
transects and others such as pitfall traps. 
Human effects on interdependence- e.g. overfishing. 
 

 
Food webs 
Flow of energy through a food chain/ web 

 
Interdependence- effects of increase/ decrease of one 
population within a food web. 
Human effects on named ecosystems- deforestation, 
hunting, overfishing.  Consequences for whole 
ecosystem.  Bioaccumulation. 
Work of ecologists- case studies. 

 

 

 

Lesson/ Composite sequences. 

 

Code Lesson/ composite title Substantive knowledge/ 
components 

Disciplinary knowledge Disciplinary literacy–  
Keywords (etymology) and 

linked articles 

Cultural Capital 

7B1 
What are living things made  

of? 

 
Diagram of Animal Cell 
structure to include: 

• Nucleus 

• Membrane 

• Cytoplasm 

• Ribosome 

• Mitochondria 
 

Role of organelles above 
 
Plant cell structure to include 
organelles above plus: 
 

• Cell wall 

• Chloroplast 

• Vacuole 
  

 
Explaining the difference between 
those 2 cell structures 

Hooke and discovery (and naming) of 
cells 

 
Organism (organic) 
Organelle (latin- organ- instrument) 
Nucleus (latin- kernel of a nut) 
Cytoplasm (cyto-cell, plasm as in plasm- 
fluid) 
Cell wall 
Cell membrane (latin- membrana- a 
writing skin) 
Chloroplast (chloro- pale green, plast- 
granule) 
Vacuole (latin- diminutive of vacuus- 
empty) 
Cell (as in room-monastry/prison) 
 

Articles:  

 

History of the Cell: Discovering the Cell | 

National Geographic Society 

Cells and the Versatile Functions of Their 

Parts | National Geographic Society 

Intro to cells (article) | Khan Academy 

 
 

https://www.nationalgeographic.org/article/history-cell-discovering-cell/
https://www.nationalgeographic.org/article/history-cell-discovering-cell/
https://www.nationalgeographic.org/article/cells-and-versatile-functions-their-parts/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/article/cells-and-versatile-functions-their-parts/?utm_source=BibblioRCM_Row
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/a/intro-to-cells
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7B2 Using a microscope 

 
Identify parts of microscope to 
include: 

• Stage 

• Eyepiece lens 

• Objective lens 

• Focusing knob 
Preparation of cheek cell with 
stain 
  

 
Electron microscopes  
How better resolution has allowed us 
to see more  

 
Microscope (micro-small, scope- 
instrument for seeing) 
Magnification (magnificare- make greater) 
Focus (point of convergence-fireplace)  
Resolution (breaking into parts) 
Lens (from lentil shape!) 
 

Articles: 

 

History of the Cell: Discovering the Cell | 

National Geographic Society 

Intro to cells (article) | Khan Academy 

  

 

7B3 What is DNA? 

 
Structure of DNA (limit to 
double helix with a code, just 
simple base pairs ATGC) 
  
Definition of chromosome and 
number in humans/ some other 
organisms for comparison 
.   

 
Work of Watson, Crick, Wilkins 
and Franklin  

 
DNA (deoxy-one less oxygen, nucleic- 
nucleus, acid) 
Chromosome (chroma- colour as it was 
seen when took up stain) 
Double Helix (a spiral thing) 
Base (bottom/foundation) 
 

Articles: 

 

DNA (sciencedaily.com) 

Oldest sequenced DNA belonged to 1 

million-year-old mystery mammoth | Live 

Science 

DNA: a timeline of discoveries - BBC 

Science Focus Magazine 

 

  

 

7B4 Other types of cell 

 
Structure of bacterium: 

• Size compared with 
eukaryotic 

• Highlight lack of 
nucleus 

• Cell wall 

• Chromosomal DNA 

• Plasmid 

• Some have flagella 
 

 
 

Comparison of size of prokaryotic and 
eukaryotic cells. 
 
Comparing unicelluar and multicellular 
organisms 
 
Opportunity to view various unicellular 
organisms under microscope (pond 
water) 

 
Unicellular (uni- having one only- unicycle, 
unisex, unique) 
Multicellular (multi- many) 
Bacterium/ bacteria as plural (Greek- 
bakterion- small rod) 
Plasmid (from plasm) 
Chromosomal DNA  
Flagellum (Latin-whip) 
Specialised cell  
Differentiated (different)  

 

https://www.nationalgeographic.org/article/history-cell-discovering-cell/
https://www.nationalgeographic.org/article/history-cell-discovering-cell/
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/a/intro-to-cells
https://www.sciencedaily.com/terms/dna.htm
https://www.livescience.com/mammoth-oldest-sequenced-dna-on-record.html
https://www.livescience.com/mammoth-oldest-sequenced-dna-on-record.html
https://www.livescience.com/mammoth-oldest-sequenced-dna-on-record.html
https://www.sciencefocus.com/the-human-body/dna-a-timeline-of-discoveries/
https://www.sciencefocus.com/the-human-body/dna-a-timeline-of-discoveries/
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Examples of Unicellular 
Organisms  
Roles of differentiated/ 
specialised cells in 
multicellular organisms 
including: 

• Egg 

• Sperm 

• red blood cell 
• root hair  

  

 

Articles: 

 

Unicellular vs. Multicellular | National 

Geographic Society 

Cells and the Versatile Functions of Their 
Parts | National Geographic Society  

7B5 How can we see bacteria? 

 
Preparing a finger dab 
plate testing four conditions: 
 

• Dirty 

• Washed with water 

• Washed with soap 

• Use of hand gel 

 
Aseptic technique  
Safety  
Comparison of results 
Sources of error 
Estimation of coverage 

 
Aseptic technique (a- not- asexual, 
atypical, septic- Latin septikos- rotten, 
putrid) 
Sterile (French- not producing fruit) 
Agar plate (from name of algae) 
Petri dish (after German bacteriologist) 
Microorganism (small, living thing) 
 

Articles: 

 

Role of microbes in human health and 

disease (genome.gov) 

Using Microorganisms in Food Production 
- ScienceAid 
  

 

7B6 
How can we 

use microorganisms? 

 
MRS GREN and respiration 
(word equation only)  
Stating the importance of 
bacteria in human digestive 
system  
Principles of Fermentation- 
reaction details. 
Making yoghurt  
Only some bacteria are 
pathogenic  

 
Yeast culture to show CO2 produced, 
linking to being alive  
How does biotechnology improve our 
lives?  

 
Fermentation (Latin- ferment) 
Fungi (Latin- mushroom) 
Yeast (Germanic- froth) 
Egestion (Latin- to discharge) 
Biotechnology (Bio- living, technology) 
Reactants (thing that reacts) 
Products (Latin- something produced) 
Reaction (re- back against (the action)) 
 
Articles: 

  
Role of microbes in human health and 

disease (genome.gov) 

Using Microorganisms in Food Production 

- ScienceAid 
 

 

https://www.nationalgeographic.org/encyclopedia/unicellular-vs-multicellular/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/encyclopedia/unicellular-vs-multicellular/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/article/cells-and-versatile-functions-their-parts/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/article/cells-and-versatile-functions-their-parts/?utm_source=BibblioRCM_Row
https://www.genome.gov/news/news-release/Microbes-in-us-and-their-role-in-human-health-and-disease
https://www.genome.gov/news/news-release/Microbes-in-us-and-their-role-in-human-health-and-disease
https://scienceaid.net/Using_Microorganisms_in_Food_Production
https://scienceaid.net/Using_Microorganisms_in_Food_Production
https://www.genome.gov/news/news-release/Microbes-in-us-and-their-role-in-human-health-and-disease
https://www.genome.gov/news/news-release/Microbes-in-us-and-their-role-in-human-health-and-disease
https://scienceaid.net/Using_Microorganisms_in_Food_Production
https://scienceaid.net/Using_Microorganisms_in_Food_Production
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7B7 Reproductive organs 

 
Male structure names and 
function to include: 

• Penis 

• Testis 

• Sperm duct 

• Scrotum 

• Prostate 
 

Female structure names and 
function 

• Uterus (highlight lining) 

• Ovaries 

• Vagina 

• Cervix 

• Oviduct 

 
FGM  
Model of the female external and 
internal female genitals  
Detail to link with PSHE  

 
Penis (French-tail)  
Vagina (Latin-sheath, scabbard) 
Genitals (Latin- genitalis-birth) 
Sperm (French-esperme-seed) 
Egg  
Testis (Latin- witness as in testimony) 
Sperm Duct (vas deferens- vas- vessel) 
Semen (Latin-seed) 
Glands (Latin- glans-acorn) 
Scrotum (Latin-scortum-a hide made of 
skin) 
Ovary (Latin-ovum-egg)  
Oviduct (Ovum-egg, duct-tube) 
Uterus (Latin-womb,belly) 
Cervix (Latin-neck) 
Prostate (Greek prostates- a leader 
standing in front) 
Erection (Latin-to stand up) 
 

Articles: 

 

fertility and infertility - Students | 

Britannica Kids | Homework Help 

Sexual Reproduction | National 

Geographic Society 

School of Anthias | National Geographic 

Society 

 

  

 
 

 

7B8 How do our bodies change? 

 
Changes during puberty- to 
include: 

• pubic hair 

• changes in body shape 

• voice deepening 

• causes of acne, body 
odour linked to need 
for hygiene  

 

Hormones controlling these 
changes (Oestrogen, 
Progesterone, testosterone)  
 

 
 

   
Hormone (Greek- hormone- which sets in 
motion) 
Puberty (Latin- pubertatem- age of 
maturity) 
Adolescence (Latin/old French- youth)  
Menstrual Cycle (Latin-monthly)  
Menopause (Latin- monthly, cease) 
Oestrogen (Greek-gen- to bring about, 
estrus- madness, impulsiveness!!) 
Progesterone (pro- for, gestare- tto carry 
about) 
Testosterone (see testis) 
 

Articles: 

 

 

https://kids.britannica.com/students/article/fertility-and-infertility/274295
https://kids.britannica.com/students/article/fertility-and-infertility/274295
https://www.nationalgeographic.org/encyclopedia/sexual-reproduction/
https://www.nationalgeographic.org/encyclopedia/sexual-reproduction/
https://www.nationalgeographic.org/media/anthias-wbt/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/media/anthias-wbt/?utm_source=BibblioRCM_Row
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The menstrual cycle: 
 

• Overview and purpose 

• Events during 28 day 
cycle- thickening of 
uterus lining, ovulation, 
menstruastion) 

  
Menopause   

Adolescent Development 

(clevelandclinic.org) 

  

7B9 What is fertilisation? 

 
Haploids gametes fusing to 
form a diploid zygote  
 

Journey of a sperm from 
production in the testes to 
ejaculation. 
 
Egg released from ovary.  Role 
of cilia in pushing egg along 
oviduct. 
 
Sexual reproduction of male 
and female.  Mechanics of 
sexual intercourse. 
 

Journey of sperm from vagina, 
through cervix and uterus to 
meeting an egg in oviduct. 
 
Point of fertilisation-  

• role of acrosome in 
breaking down jelly 
coat/ membrane. 

•   Hardening of coat to 
prevent double 
fertilisation. 

• Combination of 
paternal and maternal 
DNA/ chromosomes. 

• Zygote starts to divide 
to form an embryo. 

  

 
Ensure sex is explicit, not gender  
Assisted Reproduction Therapy  
Contraception  

 
Fertilisation (French-make productive)  
Haploid (Greek Haploos - Single)  
Diploid (Greek Diploos - Double)  
Gamete (PIE root gem – to marry)  
Zygote(Greek Zygotos -yoked)  
Contraception (Greek Contra – against, 
Latin concept – to take in and hold ie. 
pregnant)  
Sexual intercourse (Latin sexus - 
copulation, French entrecors - exchange)  
Ovulation (Latin ovulum – small egg) 
Ejaculation (Latin ejaculari – to 
throw/shoot out)  
In-vitro fertilisation (Latin vitrium – glass, 
(French - make productive)  
Sex(Latin sexus – copulation) 
Gender (French gendre – kind/species) 
Erection (Latin erectus – upright/elevated) 
 
Articles: 
 

fertility and infertility - Students | 

Britannica Kids | Homework Help 

School of Anthias | National Geographic 

Society 

Sexual Reproduction | National 

Geographic Society 

 

  

 

7B10 How do plants reproduce? 

 
Flower structure to include the: 

• Stigma and stamen 

• Stamen 

• Ovary 

• Anther and filament 

 
Dissection of flower (Lily or similar) 
identifying reproductive organs. 
Stick and label in book and annotate 
with functions. 

 
Stigma (Greek- mark of a pointed 
instrument) 
Stamen (Latin- weaving- a warp in the 
upright loom) 
Style (Greek-stylos-pillar) 

 

https://my.clevelandclinic.org/health/articles/7060-adolescent-development
https://my.clevelandclinic.org/health/articles/7060-adolescent-development
https://kids.britannica.com/students/article/fertility-and-infertility/274295
https://kids.britannica.com/students/article/fertility-and-infertility/274295
https://www.nationalgeographic.org/media/anthias-wbt/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/media/anthias-wbt/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/encyclopedia/sexual-reproduction/
https://www.nationalgeographic.org/encyclopedia/sexual-reproduction/


   The Castle School Science Faculty:   KS3 Curriculum Map- Biology       
 

 

• Petals and sepals 
 
Pollination methods including: 

• Bees/ insects 

• Wind/ water 

• Artificial 
 
Pollen tube formation and 
fertilisation. 
 
Seed formation and dispersal. 
  
Importance of plant 
reproduction in human food 
security inc loss of bees etc.  

Ovary (Latin-ovum-egg) 
Pollen tube   
Sexual (Involving sex) 
Asexual (A-not as in atypical, asymmetric) 
Anther (from Greek Anthos-flower) 
Pollen (Latin- mill dust- fine flour) 
Pollination (ation- action noun) 
 
Articles:  
 

Saving Seeds | National Geographic 

Society 

Technology: Seed bank builds on frozen 

assets | New Scientist 

Bees of the sea: Tiny crustaceans pollinate 

underwater plants | New Scientist 

  

7B11 Why are living things different? 

 
Environmental 
vs genetic variation  
 
Examples of environmental to 
include height, weight etc.   
These are continuous 
variations- need to be 
measured, all values possible. 
 
Examples of genetic to include 
eye colour, tongue tolling, ear 
lobes etc.  These are 
discontinuous- can be easily 
observed and only have certain 
values. 
 
 
  

 
To what limit? Which is the biggest 
factor?  
 

Nature vs nurture argument 
  
Measurement of 2 factors 
and construction of bar chart/ 
histogram.  
 

Twin study  

 
Environmental (French- environ- around) 
Genetic (Greek- genetikos- origins of)  
Continuous (Latin- following after 
another) 
Discontinuous (dis-not) 
Variation (French- variacion- difference) 
Genes (From Greek genea- 
generation/race) 
Inherit (old French- to make someone an 
heir) 
Mutation (French and Latin- a process of 
changing) 
Characteristic (Greek- character)  
 
 

Articles: 

 

Biodiversity | National Geographic Society 

Nature vs. Nurture: Genes or 
Environment? (verywellmind.com) 
  

 

https://www.nationalgeographic.org/article/saving-seeds/
https://www.nationalgeographic.org/article/saving-seeds/
https://www.newscientist.com/article/mg14219293-600-technology-seed-bank-builds-on-frozen-assets/
https://www.newscientist.com/article/mg14219293-600-technology-seed-bank-builds-on-frozen-assets/
https://www.newscientist.com/article/2114930-bees-of-the-sea-tiny-crustaceans-pollinate-underwater-plants/
https://www.newscientist.com/article/2114930-bees-of-the-sea-tiny-crustaceans-pollinate-underwater-plants/
https://www.nationalgeographic.org/encyclopedia/biodiversity/
https://www.verywellmind.com/what-is-nature-versus-nurture-2795392
https://www.verywellmind.com/what-is-nature-versus-nurture-2795392
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7B12 
How are living things  

classified? 

 
Definition of a species  
 

Hierarchy of taxonomy: 
• Kingdom  
• Phylum  
• Class  
• Order 

• Family 

• Genus 

• Species  
 

Classes of vertebrate and main 
distinguishing features: 

• Mammals- live young 
(viviparous), lungs, fur, 
constant body 
temperature) 

• Birds- feathers, eggs 
(oviparous), lungs, 
constant body 
temperature. 

• Reptiles- scales, eggs 
(on land-hard shell), 
lungs, body 
temperature depends 
on surroundings. 

• Amphibians- eggs (in 
water-soft), lungs and 
gills, body temperature 
depends on 
surroundings. 

• Fish- scales, eggs (in 
water- soft), gills, body 
temperature depends 
on surroundings. 
  

 
Other systems e.g. Domains 
  
Specimen jars and observational skills  
 

Use of keys in classification  

 
Classification (put into a class) 
Kingdom (state of the King) 
Species (Latin- a particular sort or type) 
Binomial (Latin- having two names) 
Specimen (Latin- indication/ mark/ 
evidence) 
Vertebrate (Latin- joint or articulation of 
the body) 
Invertebrate (in- not or without)  
(Viviparous) (Latin- bringing forth alive) 
(Oviparous) (Latin- that produces eggs) 
 
Articles: 
 

An argument over dino-history is tearing 

palaeontology in two | WIRED UKnation 

Exploring Vertebrate Classification | 

National Geographic Society 

Top 10 New Species! – National 

Geographic Education Blog 

 

  

 

7B13 
How are living things suited to 

their environment? 

 
Adaptation as a feature of an 
organism which allows in to 
thrive/ survive in its habitat. 
 
Identification of common 
features in a certain habitat 
including: 

• Hot desert- large SA for 
cooling, water storage, 
plant defences. 

 
Research techniques  
 

Internet research skills  
 

Reliability of sources (e.g. mermaids, 
tree squids, drop bears)  

 
Adaptation (Latin- to have adjusted) 
Habitat (Latin- habitare- to live in) 
Environment (French- environ- around)  
Camouflage (20th century Parisian slang- 
to disguise) 
Competition (Latin- rivalry- link to school 
House/ spots competitions)  
Predator (Latin- to rob) 
Prey (Latin- booty/plunder) 
 

 

https://www.wired.co.uk/article/rewriting-dinosaur-family-tree-debate-nature
https://www.wired.co.uk/article/rewriting-dinosaur-family-tree-debate-nature
https://www.nationalgeographic.org/activity/exploring-vertebrate-classification/
https://www.nationalgeographic.org/activity/exploring-vertebrate-classification/
https://blog.education.nationalgeographic.org/2018/05/30/top-10-new-species-2/
https://blog.education.nationalgeographic.org/2018/05/30/top-10-new-species-2/
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• Polar- small SA- large 
size, fat, fur or similar. 

 
Adaptations of a typical: 

• Predator- forward 
facing eyes, speed, 
claws or talons, sharp 
beak or teeth. 

• Prey- eyes on side of 
head, camouflage, 
behaviour eg 
burrowing.  

Articles: 

 

Prehistoric Animal Adaptations | National 

Geographic Society 

Response and Adaptation by Plants to 

Flooding Stress | Annals of Botany | 

Oxford Academic (oup.com) 

  

7B14 Where do living things live? 

 
The effects of Biotic and Abiotic 
factors on an ecosystem and its 
community. 
 

Examples of Biotic factors: 

• New predator/ prey 

• Disease 

• Human activity 
 
Examples of Abiotic factors: 

• Light intensity/ day 
length 

• Temperature/ climate 

• Availability of water 

• Terrain 

 
Human activity as a biotic factor.  Link 
to pollution, conservation and our 
effect on the planet/ local ecosystem. 
  
Exploration and observation skills  

 
Biotic (Latin- pertaining to life)  
Abiotic (A- not- atypical, asymmetric, 
asexual) 
Intensity (Abstract noun of intense- great, 
stretched) 
PH (Mathematical- p- negative log to the 
base 10 (1/10x)- of the hydrogen ion 
concentration) 
Temperature (Latin- state of being in 
proper proportion- as in temper, 
temperate) 
Terrain (Latin- ground) 
 
Articles:  
 

Exploring the Relationship between 

Human Activity and Habitat Loss in the 

Amazon | National Geographic Society 

floodplain | National Geographic Society 

Effects of Habitat Fragmentation on 

Biodiversity | Annual Review of Ecology, 

Evolution, and Systematics 

(annualreviews.org) 

  

 

https://www.nationalgeographic.org/activity/preshistoric-animal-adaptations/?utm_source=BibblioRCM_Row
https://www.nationalgeographic.org/activity/preshistoric-animal-adaptations/?utm_source=BibblioRCM_Row
https://academic.oup.com/aob/article/96/4/501/332533?login=true
https://academic.oup.com/aob/article/96/4/501/332533?login=true
https://academic.oup.com/aob/article/96/4/501/332533?login=true
https://www.nationalgeographic.org/activity/exploring-relationship-between-human-activity-and-habitat-loss-amazon/
https://www.nationalgeographic.org/activity/exploring-relationship-between-human-activity-and-habitat-loss-amazon/
https://www.nationalgeographic.org/activity/exploring-relationship-between-human-activity-and-habitat-loss-amazon/
https://www.nationalgeographic.org/encyclopedia/flood-plain/
https://www.annualreviews.org/doi/abs/10.1146/annurev.ecolsys.34.011802.132419
https://www.annualreviews.org/doi/abs/10.1146/annurev.ecolsys.34.011802.132419
https://www.annualreviews.org/doi/abs/10.1146/annurev.ecolsys.34.011802.132419
https://www.annualreviews.org/doi/abs/10.1146/annurev.ecolsys.34.011802.132419
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7B15 How do living things interact? 

 

How organisms in an ecosystem 
are affected by competition for 
factors including: 

• Food/ prey 

• Water 

• Shelter 

• Territory 

• Mates 
 
That this competition is both 
inter- (between) and intra- 
(within) specific (a species). 
 
Construction of simple food 
chains.  Identification of the: 

• Producer 

• Primary consumer 
(hervivore) 

• Secondary consumer 
(carnivore) 

• Tertiary consumer (top/ 
apex 
carnivore/predator) 

 
Dynamics of predator/ prey 
relationships.  Prediction of the 
effect on the loss or increase of 
an organism at one level of the 
food chain on the number of 
those in other levels. 

 
Construction of food chain diagram 
with arrows in correct direction to 
show flow of energy. 
 
Identification of the organisms at each 
trophic (feeding) level. 
 
How do ecologists monitor abundance 
of these organisms?- focus for next 
lesson. 
 
How does human activity influence 
these relationships?  

 
Biomass (Mass of, Bios-Greek- living) 
Energy (Greek- energeia- activity) 
Transfer (Latin- carry across- football/ 
bank transfer)  
Relationship (sense of being related)  
Interdependence (Inter- between, 
dependent- French/ Latin- consequence) 
Food chain  
Omnivore (Latin-Omni- all, vorare- 
devour) 
Herbivore (Latin- Herbi-plant, vorare-
devour) 
Carnivore (Latin- Carni-flesh, vorare- 
devour)  
Producer (Latin- lead or bring forth) 
Primary/ Secondary/ Tertiary (1st, 2nd,3rd-
as in education) 
Consumer (15C English- one who 
squanders or wastes) 
 

Articles: 

 

Bees of the sea: Tiny crustaceans pollinate 

underwater plants | New Scientist 

Fish lure snails to their nest to help 

camouflage their babies | New Scientist 

Diverse effects of parasites in ecosystems: 
linking interdependent processes - 
Hatcher - 2012 - Frontiers in Ecology and 
the Environment - Wiley Online Library 
  

 

7B16 
How can we study an 

ecosystem? 

 
Identify and describe how to 
use simple equipment 
systematically to monitor the 
organisms in an ecosystem.  To 
include: 

• Quadrat 

• Transect 

• Others e.g. pitfall traps 
 
Real life examples of how 
processed data from these 
investigations would be useful 
e.g. monitoring the effect of a 

 
Practical use (on Longrun or school 
field) of Quadrats and transects. 
  
Use of Systematic and random 
sampling 
  
Observation methods (hides, drones, 
cameras)  

 
Quadrat (Latin- a square)  
Transect (Latin- trans- across, sectus- to 
cut) 
Sample (Latin- a sample/example) 
Ecosystem (Eco- Greek-oikus-dwelling 
place, system- Latin- an arrangement) 
Systematic (pertaining to system (above))  
Population (Latin- a people/ multitude) 
Estimation (Latin- to value (esteem) 
 
Articles: 
 

 

https://www.newscientist.com/article/2114930-bees-of-the-sea-tiny-crustaceans-pollinate-underwater-plants/
https://www.newscientist.com/article/2114930-bees-of-the-sea-tiny-crustaceans-pollinate-underwater-plants/
https://www.newscientist.com/article/2117933-fish-lure-snails-to-their-nest-to-help-camouflage-their-babies/
https://www.newscientist.com/article/2117933-fish-lure-snails-to-their-nest-to-help-camouflage-their-babies/
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/110016
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/110016
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/110016
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/110016
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motorway or pesticide on the 
distribution of living things. 
 
Reinforcement of how a change 
in distribution/ abundance of 
one organism will affect the 
others in the ecosystem 
(interdependence) 

Seagrass restoration project brings back a 

crucial ecosystem | Science News 

A Comparison of Two Herbaceous Cover 

Sampling Methods to Assess Ecosystem 

Services in High-Shrub Rangelands: 

Photography-Based Grid Point Intercept 

(GPI) Versus Quadrat Sampling - 

ScienceDirect 

  

7B17 Why don’t plants eat? 

 
Define autotroph and 
heterotroph 
  
Process of photosynthesis:   

• Construction and recall 
of simple word 
equation.   

• Highlight need for light 
energy to make this 
reaction happen. 

 

 
Outcomes of photosynthesis- 
fate of glucose: 

• Use in respiration- 
highlight all plants 
respire- recall equation 
for respiration- note 
similarities and 
differences to 
photosynthesis. 

• Storage as starch 

• Transport to roots etc 
 
  

 
Hydroponics/eden project 
homework/article opportunity  

 
Autotroph (Auto- self, troph- pertaining to 
food) 
Heterotroph (Hetero- Greek- different) 
Photosynthesis (Greek- phos-light- 
synthesis- making/ putting together) 
Hydroponics (Hydro-water, Greek-ponos-
labour/toil) 
Glucose (Greek- gleukos-sweet wine) 
Starch (Old English stercan- make stiff)  
 

Articles:  

 

Why do cabbages exist when their shape 

prevents photosynthesis? | New Scientist 

On the origin of oxygenic photosynthesis 

and Cyanobacteria - Sánchez‐Baracaldo - 

2020 - New Phytologist - Wiley Online 

Library 

 

  

 

 
 

https://www.sciencenews.org/article/seagrass-restoration-project-virginia-ecosystem-rapid-recovery
https://www.sciencenews.org/article/seagrass-restoration-project-virginia-ecosystem-rapid-recovery
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.sciencedirect.com/science/article/pii/S0190052818300233
https://www.newscientist.com/lastword/mg24933161-400-why-do-cabbages-exist-when-their-shape-prevents-photosynthesis/
https://www.newscientist.com/lastword/mg24933161-400-why-do-cabbages-exist-when-their-shape-prevents-photosynthesis/
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.16249
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.16249
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.16249
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.16249
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