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POS 2021-22 OVERVIEW

TERM 1

YEAR 
7

Introduction to 
Science

Cells and 
Movement

Particles and 
Separating 

Mixtures
Light and Sound

Working 
Scientifically Organisms Matter Waves

YEAR 
11

Inheritance, 
Variation and 

Evolution

Organic 
Chemistry Magnets

Homeostasis 
and 

Response

Rates of 
Reaction

Origins Matter
Electricity 

and 
Magnetism

Organisms Reactions

YEAR 
10

Cell Biology Bonding Electricity Infection and 
Response

Organisms Matter Electricity and 
Magnetism Organisms

YEAR 
9

Energy Stores 
and Transfers

Cells and 
Organisation

Atomic 
Structure and 
Periodic Table

Bioenergetics

Energy Organisms Matter Cycles and 
Interactions

YEAR 
8

Introduction to 
Science

Breathing and 
Digestion Electricity

Elements and 
the Periodic 

Table

Working 
Scientifically Organisms Electricity and 

Magnetism Matter

TERM 2

Energy Cost 
and Transfer

Acids and 
Alkalis and 

Metals

Genes, 
Variation and 
Reproduction

Magnets and 
Electromagnets

Energy Reactions Origins Electricity and 
Magnetism

Waves Chemical 
Analysis

Space (Triple 
Only) Time to revisit 

content from 
strands taught 

previouslyWaves Reactions Earth and 
Beyond

Atomic 
Structure

Quantitative 
Chemistry

Time to revisit content from 
strands taught previously

Matter Reactions

Atomic 
Structure

Chemistry of 
the Atmosphere

Particle Model 
of Matter

Energy 
Changes

Matter Earth and 
Beyond Matter Reactions

Work Heating 
and Cooling

Chemical 
Energy and 
Reactions

Evolution and 
Inheritance

Climate and 
Earth Resources

Energy Reactions Origins Earth and 
Beyond

TERM 3

Speed and 
Gravity Ecosystems Earth Structure 

and Universe Curriculum 
Enrichment 

Project
Forces Cycles and 

Interactions
Earth and 
Beyond

Time to revisit content from 
strands taught previously

Forces Using 
Resources Time to revisit 

content from 
strands taught 

previously

Curriculum 
Enrichment 

Project
Forces Earth and 

Beyond

Ecology
Time to revisit content from 
strands taught previously

Curriculum 
Enrichment 

ProjectCycles and 
Interactions

Respiration and 
Photosynthesis

Contact Forces 
and Pressure

Wave Effects 
and Properties Curriculum 

Enrichment 
ProjectCycles and 

Interactions Forces Waves

Between each new unit in Y11, we have 
allocated time to recap prior topics that 

have been taught in previous years.  
These topics have not been included in 
this simplified version of the POS but can 
be found by following the link on the last 

page of the handbook.



ASSESSMENT

YEAR 7

 Organisms (Cells and 
Movement)

 Matter (Particles and 
Separating Techniques)

 Waves (Light and Sound)

 Energy (Cost and Transfer)

 Reactions (Acids and Alkalis, 
Metals and Non-metals)

 Genes (Variation and 
Reproduction)

 Forces (Speed and Gravity)

 Cycles and Interactions 
(Interdependence and Plant 
Reproduction)

 Earth and Beyond (Earth 
Structure and Universe)

+ Content from Winter 
assessment

YEAR 8
 Organisms (Breathing and 

Digestion)

 Electromagnetism

 Matter (Elements and the Periodic 
Table)

+ Questions linked to Year 7 content from 
Organisms (cells and movement), 

Electromagnetism (Electricity) and Matter 
(particle and separating techniques) 

strands.

 Energy (Work, Heating and 
Cooling)

 Reactions (Chemical Energy and 
Types of Reaction)

 Genes (Evolution and Inheritance)

 Earth and beyond (Climate and 
Earth Resources)

 Cycles and Interactions 
(Photosynthesis and Respiration)

 Forces (Contact Forces and 
Pressure)

 Waves (Wave Effects and 
Properties)

+ Content from Winter assessment

YEAR 9

 Energy

 Organisms (Cells and 
Organisation)

 Matter (Structure of the Atom 
and Periodic Table)

 Cycles and Interactions 
(Bioenergetics)

 Matter (Atomic Structure 
Physics)

 Earth and Beyond (Chemistry 
of the Atmosphere)

 Matter (Particle Model of 
Matter)

 Reactions (Energy Changes)

 Cycles and Interactions 
(Ecology)

+ Content from the Winter 
assessment

YEAR 10

 Cell Biology

 Bonding

 Electricity

 Infection and response

 Biology Paper 1

 Chemistry Paper 1

 Physics Paper 1

Trilogy and Triple Mock 
Exam

All KS3 assessments include questions on working scientifically, graph skills and extended writing.

YEAR 11
October

 Combined Paper 1 (Questions 
taken from intervention topics 
covered)

 Combined Paper 2 (Forces, 
Chemistry of the Atmosphere, 
Ecology, Using Resources and 
Inheritance)

Both papers will be 50 mins long

December

 Biology Paper 2

 Chemistry Paper (not including 
rates for triple, not including 
chemical analysis for triple and 
trilogy)

 Physics Paper 2 (not including 
waves for triple and trilogy, not 
including space for triple)

 Biology Paper 1

 Biology Paper 2

 Chemistry Paper 1

 Chemistry Paper 2

 Physics Paper 1

 Physics Paper 2

Trilogy and Triple Mock Exams

Winter 
Assessment 
(December)

Summer 
Assessment 

(June)

(Y11 March)



STRUCTURE RATIONALE

We begin every lesson with a drill task. These consist of
approximately 5 questions which relate to prior learning
from the strand. At the start of a new unit, they recap
the previous unit from that strand and as we progress
through the unit, they recap it’s earlier content.

The drill questions repeat over a period of 4/5
lessons. They provide students with prior knowledge for
that lesson’s objectives but also through repetition, begin
to improve cognition and retention of the fundamental
principles and knowledge from the unit and the strand.

This task includes pink, orange and green questions to
build on/extend learning from the previous lesson.
Students complete the colour question relating to their
previous demonstrate task.

Misconceptions, lack of understanding and even lack of
challenge from the previous lesson can be addressed
immediately the next lesson using this task.

Every connect task is bespoke to each class every lesson
therefore the questions (and extension/challenge) are
not provided within the programme of study.

The science programme of study centres around an
interleaved approach where previous content is revisited
numerous times. This short task either aims to recap
content taught from two lessons ago or to remind
students about a particular idea or concept from earlier
in the unit or strand which they will need to remember
and use when learning the new content.

This flipped learning approach prepares students for the
objectives of the lesson, whilst also reminding them of
previous recent learning, repeating skills and questions or
looking at them from a different novel approach (AO3).

During this section of the lesson, new content is delivered.
Various differentiated strategies including the use of
collaborative learning, teacher toolkit, modelling,
practical skills and chanting are used to ensure all
students are engaged and involved.

A mixture of media including animated gifs, videos, flow
diagrams and literacy tasks are used to target all varieties
of learning styles with a key focus on maintaining the
balance of cognition by chunking the new content into
smaller, retainable tasks.

Our programme of study follows a cyclic approach where
each topic from KS3 to KS4 is classified into the ten
fundamental areas of science which we call strands. Within
each strand, students will build on prior knowledge as they
embark on each learning journey.

New topics begin with a bespoke lesson planned by classroom
teachers which revisits prior learning either from KS2 (if it is the
first unit from the strand) or from the previous unit that was
taught from that strand. This provides any students with gaps in
their learning to not be as disadvantaged whilst also reminding
students of the fundamental points they learnt previously.

We aim to provide a consistent structure to individual lessons, in
which the rationale behind each stage is based on several
sources of educational research to provide learning
environments and opportunities for all students to learn, make
progress and to enjoy the process. Objectives are shared and
students are reminded of their current position on the learning
journey every lesson. Our lessons have been initially written and
designed by our team of Directors enabling colleagues to edit
and plan effectively for their own students.

The overall lesson structure provides an interleaved system that
engages and invigorates students promoting a love of learning.

The Demonstrate task is an independent activity at the end of the
learning sequence. It involves an exam or specification-based question
which exposes students to the correct format and command words, and
allow them to apply what new content they have learnt. This activity
should be challenging and assess the extent to which pupils have met
the ‘What’ and ‘Why’ lesson objective. The Demonstrate task is a pre-
planned activity that has relevant challenge but is also scaffolded where
necessary

Teachers immediately track progress and highlight any
misconceptions. Whilst reducing their workload and informing their
planning for the subsequent lessons.
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WIDER CURRICULUM

Throughout the programme of study pupils are given the
opportunity to complete the following activities linked to national
and global celebrations, enhancing pupils understanding of how
their science curriculum links to the wider world.

Recycle Week

Space Week

British Science Week

World Health Day

World Bee Day

World Earth Day

Biodiversity Week

World Oceans Day

Brain Day

International Day of Women and Girls in Science

In the Summer term, pupils are also given the
opportunity to take part in a series of lessons on
areas of science beyond the national curriculum,
these include:

Marine biology, forensic science, geological 
science and astronomy.

The programme of study links areas of the
curriculum to the local context of the academy.

For example, when learning about breeding
programmes, this is linked to the fantastic work
done at the Yorkshire Wildlife Park or when
learning about forces in year 7 and 8 this has
been linked to the physics of flight at Doncaster-
Sheffield Airport.



At KS1 pupils are taught about animals, including humans. Students will be introduced to the idea that
animals have offspring and understand that these young animals grow into fully mature animals. Students
will also learn and be able to describe the basic needs of animals, including humans, for survival (water,
food and air) and describe the importance of a healthy lifestyle in humans.

KS2 pupils will identify that animals need the right types and amount of nutrition, and that they cannot
make their own food; they get nutrition from what they eat. They will also identify that humans and some
other animals have skeletons and muscles for support, protection and movement.

Key stage 3 begins to delve into the biology of all living things and starts with introducing students to cells
as the fundamental unit of living organisms, this will include plant and animal cells. Students will observe,
interpret and record cell structure using a light microscope developing key scientific skills. Students will
learn the functions of the different parts of the cell and how they cannot be seen without applying their
skills learned in microscopy.

Students will further explore cell biology by understanding the role of diffusion in the movement of
materials in and between cells and will use working scientifically skills to investigate this. Students will look
at the hierarchical organisation of multicellular organisms: from cells to tissues to organs to systems to
organisms. Building on prior knowledge, pupils will look again at the human skeleton, focusing on the
interaction between skeleton and muscles, including the measurement of force exerted by different
muscles.

Later in the course students will expand their knowledge of the digestive system and respiratory system by
learning about their function and adaptation. This will include for the digestive system learning about
enzymes as biological catalysts and the importance of bacteria. Whereas in the respiratory system pupils
will learn about the mechanism of breathing. Modelling will be used to explain the movement of gases
into and out of the lungs.

Students will learn about health and wellbeing, building on the knowledge from KS1, and be able to
contextualise the strand linking it to their own diet. They will develop their understanding of the content of
a healthy human diet to include carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary
fibre and water and then calculate the energy requirements in a healthy daily diet. Students will
understand the consequences of imbalances in the diet, including obesity, starvation and deficiency
diseases and then be apply their knowledge to inform their diet choices now and in adulthood.

In year 9 pupils will deepen their knowledge of cells by looking at the adaptations of specialised cells and
will continue to use the skills learned at earlier in the strand by using microscopes to observe cells and
relate their structure to their function. Students will also look at specific examples of where diffusion occurs
in living organisms as well as looking at the factors that effects the rate of diffusion.

ORGANISMS

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

GCSE builds on the knowledge and skills of KS2 and KS3,
students will use microscopes to observe cells and use
this for magnification calculations. They will also look
deeper into the structure of cell, learning about
chromosomes as well as how cells divide through mitosis
and meiosis. Students carry out investigations into the
movement of substances by osmosis, bringing together
key ideas from throughout the strand to be able to
understand this concept.



ORGANISMS

7: CELLS & MOVEMENT 8: BREATHING & DIGESTION 9: CELLS & ORGANISATION KS4: CELL BIOLOGY KS4: INFECTION & RESPONSE KS4: HOMEOSTASIS & RESPONSE

BI
G

 ID
EA

S

 Structure of animal and plant cells
 Movement of substances by diffusion
 Unicellular organisms
 Specialised cells
 Using microscopes
 Musculoskeletal system
 Hierarchy of cellular and tissue organisation

 Structure of the lungs and gas exchange
 Drugs and alcohol
 Nutrition and food tests
 Unhealthy and healthy diets
 The digestive system
 Digestive enzymes and bacteria

 Animal and plant cells with additional sub-
cellular structures

 Overview of diffusion, osmosis and active 
transport

 Digestive system and enzymes
 Food tests
 The cardiovascular system
 Plant tissues and transpiration

 Review cell structures
 Further develop microscope skills and 

calculations
 Prokaryotic cells
 Cell cycle and mitosis
 Introduction to stem cells and therapeutic 

cloning
 Cell transport – investigating osmosis

 Non-communicable diseases
 Risk factors to non-communicable diseases
 Communicable diseases
 How the immune system responds to 

pathogens
 Vaccines
 Development of drugs

 Nervous system and reflexes
 Sections of the brain and how we study them
 How the eyes work and how defects are 

corrected
 Homeostasis and the endocrine system
 Regulation of glucose by the pancreas
 Menstrual cycle, contraception and infertility
 Kidney function and dialysis
 Responses in plants

PO
IN

TS
 TO

 P
US

H

 The word organelle is sometimes used to 
refer to sub-cellular structures.

 Why plant cells have the extra organelles as 
this will help students to remember the extra 
sub-cellular structures.

 Students will not have been taught how to 
change the subject of an equation, if you 
would like them to calculate actual size or 
image size, you will need to provide the word 
equation.

 Students need to know that 1 mm is 1000µm 
and convert between the two.

 The importance of many capillaries on 
alveoli/villi/gills.

 Specific colour changes (from... to...) 
for food tests.

 Where enzymes are made and how 
they are distributed through the body.

 Make sure students can define 
denaturing as ‘the active site changes 
shape and no longer fits the substrate’.

 Functions of mitochondria, ribosomes and chloroplasts.
 What causes an enzyme to denature.
 Specific colour changes (from... to...) for food tests and the 

reagents used.
 Why the heart is called a ‘double pump’.
 Where the pacemaker is found.
 Outline the stages in the transpiration stream.
 Factors affecting the rate of transpiration.
 Make sure students can define denaturing as ‘the active 

site changes shape and no longer fits the substrate’.
 Students need to be made aware that different enzymes 

have different optimum pH’s.  This is often shown on a 
graph.

 Make sure students can explain the roles of bile – emulsify = 
increase surface area, neutralise = optimum pH of 
enzymes.

 Calculating magnification and converting between 
mm and µm.

 The purpose of interphase.
 The advantages and disadvantages of therapeutic 

cloning.
 How to determine the concentration of a cell using 

a graph.
 Active transport and root hair cells.
 Make sure higher students know how to rearrange 

magnification equation and change the units.
 Osmosis questions can usually always be answered 

using the 3 point definition.
 Practice the osmosis graph to make sure students 

know to use the x-intercept to find the 
concentration.

 Comparisons between statins and stents, stents and 
bypass.

 How cancer spreads.
 The 3 main functions of white blood cells.
 Why antibiotics don’t kill viruses.
 The importance of double blind trials and 

independent review.
 Make sure students are familiar with a wide range of 

bacterial and viral diseases and that they can 
suggest the appropriate medicines applying their 
knowledge.

 When describing how vaccines provide immunity, 
often students say ‘antibodies kill the dead 
pathogen’ which is impossible as it is already dead.

 The main 6 stages of the reflex arc.
 Adjusting the pupil to see different light intensities.
 Compare nervous and hormonal control.
 How the levels of hormones in the menstrual cycle 

are involved in negative feedback (HT).
 Compare contraceptive pill with implant.
 Understand dialysis fluid and how it relates to 

diffusion, active transport and osmosis.
 How auxin affects shoot and root growth.
 Show students various diagrams to show the reflex 

arc. Some student are often confused when they 
see a different version in an exam question.

 When describing the various methods of 
contraception, make sure students know how they 
each prevent pregnancy.

M
IS

C
O

N
C

EP
TIO

N
S  Do not use the word ‘zoom’ – use focus/magnification.

 Do not accept ‘brain of the cell’ for nucleus.
 Students will often write ‘amount’ instead of ‘mass’ or 

‘volume’.
 Some students use the terms ‘chloroplasm’ or ‘cytoplast’.
 Students are able to identify organs in animals but 

struggle to identify organs in a plant and tissues in plants 
or animals.

 Many students think that plants take in water in the leaves 
– i.e. when rain falls on them.

 Students often struggle to understand the difference 
between breathing and respiration.

 Make it clear that the energy is released by respiration not 
made or used.

 Students often think we only breathe out carbon dioxide.
 Not all fat in the diet is bad students often assume that fat 

should be avoided if possible.
 Students will often write that enzymes "die" this is not the 

case students need to be aware that enzymes are 
chemicals not living things.

 Root hair cells are commonly thought of as being 
on a person’s head as opposed to the roots of a 
plant.

 Students will often write that enzymes "die“ which 
is not the case.  Students need to be aware that 
enzymes are chemicals not living things.

 Students often confuse the right hand side of the 
heart with the left hand side due to how it looks 
on paper.

 Animal cells do not have cell walls.
 Root hair cells are commonly thought of as being on a 

person’s head as opposed to the roots of a plant.
 Mitochondria release / transfer energy, they don’t make it.
 Some students use the terms ‘chloroplasm’ or ‘cytoplast’.
 Students often confuse mitosis with meiosis.
 Diagrams are often shown combining all three modes of 

transport and students struggle to differentiate between 
them.

 Ensure students are aware that osmosis can occur in a 
variety of substances not just potatoes.

 Antibiotics have no effect on viruses.
 The efficacy of a new drug is only tested during 

the final stage of a clinical trial.
 Placebos are fake drugs – students should be 

able to expand on this to explain that they look 
and are administered in the exact same way 
as the real drug.

 Students often know that reflexes avoid the brain but it is 
important to note they avoid the conscious parts of the brain.

 Short-sighted means you can see close up objects 
clearly. Often students think short-sighted means close up 
objects are blurry.

 Higher tier students often confuse glucose, glycogen and 
glucagon.

 When describing the sequence of events during the menstrual 
cycle, students often say e.g. FSH causes oestrogen release’ –
they need to use language like ‘high levels of FSH stimulate 
oestrogen’.

KE
Y 

SK
IL

LS  Design a method to investigate the 
structures found within different cells.

 Compare the structure of plant, animal 
and specialised cells.

 Design a method to investigate the 
nutrients found in different foods.

 Evaluate the best diet for different 
cohorts of people.

 Describe and explain using data the 
effect of different factors such as 
smoking on health.

 Design a method to investigate 
A) The effect of pH or temperature on enzyme activity.
B) The different factors on the rate of transpiration.
C) Nutrients in food.
D) Distribution of stomata on the surfaces of leaves.

 Evaluate the effect the method used to investigate 
the effect of pH/temperature on enzyme activity.

 Compare the structure of different blood vessels.
 Evaluate the method/ used/results from in any of the 

experiment above.
 Describe and explain using data the trend shown in 

the results from the experiments mentioned above.
 Evaluate ethe risks associated with using different 

blood products.

 Design a method to investigate the effect of 
concentration on the rate of osmosis.

 Design a method to investigate the organelles within 
cells (no variables).

 Describe and explain using data the effect of 
concentration on the percentage change in mass

 Evaluate the method used to investigate the rate of 
osmosis.

 Compare the structure of prokaryotic and 
eukaryotic cells.

 Design a method to investigate the effect 
of antiseptic and/or antibiotics on bacterial growth.

 Describe and explain using data the 
effect of different risk factors on health.

 Evaluate the evidence for and against the 
use of vaccinations to prevent the spread 
of disease.

 Compare and or Evaluate different 
treatments for CHD.

 Design a method to investigate the effect 
of different antibiotic or antiseptics on the 
growth o bacteria.

 Design a method to investigate the effect 
of different factors on reaction time.

 Evaluate different types of contraception.
 (HT) Evaluate the different options for 

fertility treatments.
 Compare hormonal and electrical 

responses to stimuli.
 Describe and explain using data the effect 

of different factors on reaction time.

M
A

TH
S

 Calculate the magnification, image 
size and actual size of cell 
organelles, Substitute numbers into an 
equation, (magnification).

 Convert units from mm - µm or cm - µm.

 Interpret information presented online 
graphs or in table to how the effect of 
different risk factors on diseases.

 Plot a graph to show the results from the 
experiments designed above.

 Standard form in relation to the relative size 
of organelles.

 Calculate surface area.
 Calculate rate or transpiration.

 Calculate magnification including changing 
the subject including actual size and image size.

 Plot a graph of the results from osmosis investigation 
(positive and negative axis)

 Understand standard form,
 Calculating percentage change
 Calculate rate of water uptake
 Calculate surface area :volume ratio
 Convert units between cm, mm and micrometres

 Substitute numbers into an equation and 
change the subject.

 Identify correlation shown in a graph.
 Convert units form mm - µm or cm - µm.
 Interpret information presented on a line 

graph, effect of risk factors on disease.
 Calculate the area of a circle.

 Interpret data in tabular, graphical 
form.

 Order of magnitude calculations for 
given data, e.g. comparison of 
contraception.

*Only relevant to triple science



At KS2 pupils are taught about the life cycles of mammals, birds, insects and amphibians.
Students can classify organisms and can recognise how organisms are adapted to live in
their environments. Pupils may be able to recognise the advantages and disadvantages
of such adaptations and may be able to explain how habitats change over time.

KS3 begins with looking in detail at plant reproduction (pollination, fertilisation and seed
dispersal). This builds on the learning from KS2 on life cycles and introduces students to
the term interdependence by looking at interactions in food chains, food webs and
ecosystems.

Pupils are introduced to the two fundamental energy processes in living organisms,
respiration and photosynthesis (word equations expected). They develop an
understanding as to why photosynthesis is important and build on their knowledge of
adaption, by looking at leaf structure. Students learn about both anaerobic and aerobic
respiration, linking this to fermentation and understand why this process is essential for life.

Moving into year 9 students broaden their understanding of photosynthesis and why it is
an essential process for life on Earth and the balance of gases in the atmosphere. The
role of algae is investigated and factors which effect the rate of photosynthesis. Students
explore ecosystems further, the interdependence of organisms in an ecosystem, looking
in more detail at food webs and insect pollinated crops. Students begin to develop a
deeper understanding of the world around them by learning about the importance of
plant reproduction through insect pollination in human food security and how organisms
affect, and are affected by, their environment, including the accumulation of toxic
materials.

GCSE consolidates student’s understanding of photosynthesis and respiration by
introducing balanced symbol equations, linking to the reactions strand and looking at
limiting factors in both of these processes including the production of lactic acid during
anaerobic respiration. Students learning how respiration and exercise are linked together
and develop links with gas exchange, breathing and digestion from the organisms strand
and learning how to chemically test to find the products of respiration and
photosynthesis.

CYCLES & INTERACTIONS

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

The strand concludes with a wider look at ecology
including the impact of human activity of
ecosystems, deforestation, peat bogs and global
warming. This links to topics in the Earth and
Beyond strand and goes right back to animal and
plant adaptions and changing habitats from KS2.
Students also look at examples of cyclic systems;
decay, carbon and nutrients.



7: INTERDENPENDENCE & PLANT REPRODUCTION 8: PHOTOSYNTHESIS & RESPIRATION 9: BIOENERGETICS 9: ECOLOGY

BI
G

 ID
EA

S

 Food chains and webs and how they can be disrupted
 Ecosystems
 Competition (animals and plants)
 Human activities and impact on the environment
 Flower structure and the process of pollination
 Fertilisation and germination of seeds
 Seed dispersal
 The role of bees

 Photosynthesis and how a plant’s structure enables it
 Starch – importance and where it is stored
 How a leaf is adapted structurally to enable photosynthesis
 Introduction to the limiting factors of photosynthesis
 Variegated leaves – investigating the need for chlorophyll
 Aerobic respiration
 Anaerobic respiration
 Fermentation investigation – the effect of temperature

 The process of photosynthesis
 The limiting factors that control the rate of photosynthesis 

and how to investigate light intensity
 The uses of glucose in plants
 Aerobic and anaerobic respiration in both animals and 

plants/yeast
 How our bodies respond to exercise
 Metabolism

 Habitats, communities and ecosystems
 Abiotic and biotic factors
 Estimating population size and distribution of organisms using quadrats
 Structural, behavioural and functional adaptations
 Decay and the factors that affect the rate of decay
 Feeding relationships and how biomass is passed along food chains
 How carbon is cycled between organisms
 How we are reducing and maintaining biodiversity
 The impact of deforestation, peat bog destruction and global warming
 Human population and our contribution to land, water and air pollution
 Sustainable farming and food security

PO
IN

TS
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O
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 Organisms in a food web depend on each other for nutrients. So a 
change in one population leads to changes in others.

 Competition occurs between individuals for limited resources such 
as water and nutrients.

 Plants have adaptations to disperse seeds using wind, water or 
animals.

 Identify parts of the flower and link their structure to their function.
 The main steps that take place when a plant reproduces 

successfully.
 The effects of environmental changes and toxic materials on a 

species’ population.

 The word equation for photosynthesis identifying the 
reactants and the products

 Plant and leaf structures that enable photosynthesis
 Why variegated leaves only give partial positive starch results.
 Explain what is meant by a limiting factor and show students 

the 3 sketch graphs to show when light, temperature and 
CO2 concentration are limiting factors.

 Make sure students can compare the main differences 
between aerobic and anaerobic respiration.

 How fermentation is used in industry.

 Both word and symbol (HT) equations for photosynthesis and aerobic 
respiration. Inform students they are the same just reversed.

 CROPS – cellulose, respiration, oils and fats, protein and starch.
 Remember with inverse square (HT) to use distance between lamp and 

pondweed in m not cm.
 Exam questions often refer to anaerobic respiration is muscles (animals) 

and ask for comparisons with plants or yeast. Comparison includes 
similarities not just differences.

 Students will often refer to an increase in heart rate as getting more blood 
to working muscle (usually from other lessons e.g. PE, sports 
science). They need to say as HR increases more blood is sent to muscles 
carrying more oxygen to increase respiration to release more energy to 
maintain increased muscle contractions.

 Use the standard formula: Area of Field x mean to estimate population.
Area of Quadrat

 A suitable method for ensuring randomness of quadrats has to be used. Don’t allow 
students to use a blindfold and throw them.

 Ensure students know the difference between accuracy, reliability and validity.
 Decay relies on respiration which is catalysed by enzymes . This is useful when explaining 

why warmth and oxygen are required for decay.
 Many students struggle with the idea of surface area:volume and how it links to 

adaptations.
 With the carbon cycle, it is important to point out the compounds the carbon becomes a 

part of in each organism.
 “Reduces biodiversity” is a good go-to answer if students are trying to remember a 

disadvantage of a process in an exam question on paper 2.
 Water pollution (eutrophication) links into decay. As decay is triple only, a quick overview of 

decay should be taught to students prior to teaching pollution.
 Mycoprotein production requires nitrogen from ammonia. This links back to when students 

learnt about the uses of glucose during the previous topic on this strand.

M
IS

C
O

N
C

EP
TIO
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S

 Ensure students are clear on the definitions of consumers and 
producers.

 Food chains show the energy transfer, food webs are a set of linked 
food chains.

 Students often assume the arrows point the opposite direction 
showing the eating process rather than the flow of energy in a food 
chain.

 Fertilisation is when the nucleus of a pollen grain joins with the nucleus 
of an ovule; pollination occurs when pollen from the anther is 
transferred to the stigma.

• Often students assume plants take in everything through their roots and 
do not realise carbon dioxide diffuses in through stomata.

• Some students will mistakenly assume ‘nutrients’ taken in by the roots are 
the plant’s source of food.

• Some students do not appreciate that trees are plants.
• Many students think water is taken in through a plant’s leaves.
• Students often say plants ‘breathe’ in carbon dioxide and ‘breathe’ out 

oxygen.
• Respiration is not breathing.
• Some students often think respiration only occurs in muscles.
• Plants also respire. Some students often think plants only photosynthesise.

• Respiration is not breathing.
• Students often mix reactants and products in the equations – write them 

out repeatedly, chant them.
• Plants obtain water from the soil not their leaves.
• Often students are unaware that it is the protein that is needed for plant 

growth. They link stunted growth with a lack of glucose but it’s the 
glucose used for respiration to release the energy needed to make the 
protein.

• Students often associate metabolism only with the speed in which they 
break down food and therefore gain or lose body mass.

 When estimating population sizes, students often confuse accuracy and 
validity. To improve accuracy you use more quadrats. To improve validity you 
ensure it is a random process.

 Students often confuse decomposers with detritus feeders.
 Deforestation is often associated incorrectly with making space for housing, roads 

or for making books as opposed to farming.
 Students often forget about methane being a greenhouse gas.
 Students often claim infrared radiation from the Sun enters our atmosphere during 

the greenhouse effect. This is not true. It’s solar radiation which reflects back off 
the surface as IR.

 The gases involved in acid rain and global warming are often mixed up.

KE
Y 

SK
IL

LS  Design a method to investigate the effect of seed design on 
dispersal.

 Compare the design/structure of different seeds for the 
dispersal on their habitat.

 Design a method to investigate the effect of light. 
intensity/colour on the rate of photosynthesis.

 Design a method to investigate where/when photosynthesis 
happens in a leaf (variegated leaves / geranium leaves in 
the light or dark.

 Compare anaerobic and aerobic respiration.
 Evaluate the design of different leaves for given habitats.

 Design a method to investigate the effect of light intensity/wavelength on the rate 
pf photosynthesis.

 Design a method to investigate the effect of exercise on breathing/heart rate.
 Describe and explain using data the effect of light intensity/wavelength on the 

rate of photosynthesis.
 Describe and explain using data the effect of exercise on heart/breathing rate.
 Compare the effect of exercise on different people of the effect of different 

exercise on people heart/breathing rate.
 Compare aerobic and anaerobic respiration.
 Evaluate the method and or results for the photosynthesis investigation.

 Design a method to investigate 
A) The effect of a factor on the distribution of a given organisms.
B)  The abundance of an organisms in a given area (no variables).
C) The effect of a given factor on the rate of decay.

 Describe and explain using data the 
A) The effect of a factor on the distribution of organisms.
B) The effect of predator population on prey population and vice versa predator prey 

cycle.
C) The effect of a given factor on the rate of decay.

 Evaluate the method in either distribution or abundance of an organisms in an 
environment. Evaluate the results/ method used to investigate the rate of decay.

 Evaluate data on the effectiveness of different conservation techniques in the 
prevention of extinction Evaluate the evidence for and against global warming.

M
AT

HS • Plot a graph to show the effect of seed design (length 
surface area) on dispersal.

• Calculate mean.

• Plot a graph on the effect of light intensity /colour on the 
number of bubbles produced per min.

• Calculate a mean.

• Balancing symbol equations.
• Calculate the rate of photosynthesis.
• Calculate uncertainty in experimental data.
• Calculating means and removing anomalies.
• Pot line graphs from experimental data.
• Inverse square law in relation to photosynthesis and light intensity (HT).
• Interpreting spirometer traces.

• Calculating the area of a square.
• Calculating surface area:volume ratio.
• Calculate the rate of decay.
• Calculating mean, median and mode.
• Interpret information from graphs showing relationships such as predator-prey 

cycles.
• Construct pyramids of biomass to scale.

CYCLES AND INTERACTIONS
*Only relevant to triple science



At KS2 (Y6) pupils are taught about the how living things on earth have changed over time.
They are also introduced to the idea that characteristics are passed from parents to their
offspring but how they still vary from their parents. Finally they explore adaptations in both
plants and animals and how this may lead to evolution.

KS3 starts with furthering the pupils work on variation by looking at categorising variation as
being continuous or discontinuous. There are opportunities to carry out investigations to use
numeracy skills which include measurement and graphical representation of variation. Finally
in Y7 pupils continue their learning from KS2 and look in more detail at adaptations. They will
consider seasonal changes and the idea of competition. Pupils look at reproduction in
humans which includes the structure and function of the male and female reproductive
systems, menstrual cycle, fertilisation, gestation and birth, to include the effect of maternal
lifestyle on the foetus through the placenta.

Moving into Y8 builds on the learning from KS2 with looking at heredity as a process. This
requires new knowledge of chromosomes, genes and DNA. A nice link with history is possible
as we look at the roles of Watson, Crick, Wilkins and Franklin in the development of the DNA
model. Pupils then look at Darwin’s work on natural selection as a theory and mechanism for
evolution. Pupils are also introduced to biodiversity and must understand how this links to
ecosystems.

Moving into year 9 students broaden their understanding of heredity being introduced to
evolutionary trees and modelling inheritance. Students explore biodiversity further, looking at
the impact the human race is having on the world around us. Students begin to develop a
deeper understanding of the world around them in terms of 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.

At KS4 pupils’ knowledge deepens further as they discover how meiosis produces unique
offspring. They learn that gene mutations occur continuously and can affect organisms in
different ways. This cements their knowledge that variation generated by mutations and
sexual reproduction is the basis for natural selection; this is how species evolve. They go on to
discover how our knowledge of our origins has allowed scientists to intervene through
selective breeding and it is possible to clone individuals. Scientists have now discovered how
to take genes from one species and introduce them in to the genome of another by a
process called genetic engineering. Pupils must evaluate the huge potential benefits that
this technology can offer, but why genetic modification still remains highly controversial.

ORIGINS

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

This strand does link with other strands at KS4 such
as Organisms where reproduction and the
endocrine system is understood further. There is also
a link with Cycles and interactions through the
ecology unit of work.



7: INHERITANCE, VARIATION & EVOLUTION 8: INHERITANCE, VARIATION & EVOLUTION KS4: INHERITANCE, VARIATION AND EVOLUTION
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 Introduction to variation – genetic and environmental
 Identifying common animal and plant adaptations
 Classification of living organisms and how we can use keys to identify them
 Secondary sexual characteristics
 The human male and female reproductive systems
 Fertilisation
 Foetal development and birth
 The main stages involved in the menstrual cycle

 Natural selection and Charles Darwin’s theory of evolution based around the 
concept of survival of the fittest

 Extinction – The causes of extinction and how we can maintain endangered 
species

 How we can preserve and maintain biodiversity
 Inheritance of characteristics
 An introduction to genetics and the way we inherit characteristics
 Genetic modification and engineering
 The advantages and disadvantages of genetically modified organisms and 

products

 Sexual and asexual reproduction and the advantages and disadvantages of each
 Meiosis
 Sex determination (XX x XY)
 DNA structure and the human genome project
 Protein synthesis
 Inheritance of characteristics and common diseases shown using monohybrid crosses
 Genetic and environmental variation
 The processes along with the advantages and disadvantages of selective breeding and genetic 

engineering
 Adult cell cloning and embryo transplant cloning
 Natural selection and speciation
 Evidence for evolution including fossils, the fossil record and antibiotic resistance
 The 4 main causes of extinction
 Linnaeus classification and Woese’s domains
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 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.
 Explain whether characteristics are inherited, environmental or both.
 Variation between individuals is important for the survival of a species, helping it to avoid 

extinction in an always changing environment.
 Explain how characteristics of a species are adapted to particular environmental conditions.
 Use diagrams to show stages in development of a foetus from the production of sex cells to birth.
 Causes of low fertility in male and female reproductive systems.
 Identify key events on a diagram of the menstrual cycle.
 Explain why pregnancy is more or less likely at certain stages of the menstrual cycle.
 Make deductions about how contraception and fertility treatments work.
 Predict the effect of cigarettes, alcohol or drugs on the developing foetus.

 Outline the main stages involved in natural selection – variation, adaptations, more 
likely to survive and reproduce and pass on alleles.

 Link biodiversity with stability of an ecosystem.
 Describe how preserving biodiversity can result in useful products and services for 

humans.
 Explain why offspring from the same parents have similar characteristics but aren’t 

identical.
 Describe how mutations can affect an organism and its offspring.
 Suggest arguments for and against genetic modification.

 Sexual = gametes, fertilisation and variation.
 Most exam questions on paper 2 will be about meiosis instead of mitosis but some may ask for 

comparisons.
 DNA = double helix polymer with 2 sugar-phosphate backbones and 4 bases (ATCG).
 Students struggle with the function of DNA.  Remind them the code refers to which amino acids are 

needed and assembled by ribosomes to make a protein.
 Always use suitable letters when drawing punnet squares e.g. Nn, Aa, Dd etc.
 Ensure students highlight or circle the genotypes of the offspring needed for the question.
 Having the same or similar genes reduces variation and biodiversity – this can lead to more organisms 

being vulnerable to the same disease.
 Speciation is basically natural selection but with geographical isolation at the start and students need to 

state that 2 organisms can’t produce fertile offspring if not the same species.
 The 4 main causes of extinction are practically the same as the 4 main biotic factors – competition, new 

disease, new predator (and environmental change).
 Archaea are primitive bacteria (not just extremophiles).
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S  Ensure students are clear that adaptations help an organism to survive and 

reproduce.
 Often students refer to adaptations as ‘adaptions’.
 Students often have limited understanding of the uterus and how a foetus 

develops.  Some assume ‘babies’ develop in the ‘tummy’ which they then confuse 
with the stomach.

 Provide clarification between continuous and discontinuous variation.

 Students may believe that an animal can evolve in a short period of time such as its 
own lifetime or in a one generation process.

 It will need to be expressed clearly that organisms adapt directly in response to 
their environments – however adaptations arise due to variation within ancestorial 
organisms which led the adapted individuals to live longer and reproduce.

 Students struggle with idea that all sex cells can be called gametes.
 Many students have very little understanding of DNA and find it difficult to 

comprehend and visualise.
 Students often struggle to differentiate between DNA, genes and chromosomes.

 Sexual reproduction is mistaken for sexual intercourse leading students to only think it occurs in animals
 Asexual reproduction results in genetically identical offspring – students often refer to these as clones 

which is not accepted by AQA.
 Students struggle with the differences between genes, DNA, genome and chromosomes as well as 

heterozygous and homozygous and genotype and phenotype.
 Some students often use different letters to represent dominant and recessive alleles for the same gene 

rather than upper and lower case.
 Students often misread questions about the process of selective breeding and write about genetic 

engineering.
 Some selective breeding questions refer to female only characteristics e.g. milk production yet students 

will write “Find a male and female who produce lots of milk”
 Students often refer to offspring of any species as a child or as children.
 When describing archaea, students often just refer to them as extremophiles.  The domain Eukarya is often 

given varied spellings by students when answering exam questions.
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cold/hot habitats.

 Evaluate the adaptations of different organism for different environments.

 Compare genetic and environmental variation.
 Evaluate methods of maintaining biodiversity.
 Evaluate the use of Genetic engineering in food production.

 Compare meiosis and mitosis.
 Evaluate sexual vs asexual reproduction.
 Evaluate the use of genetic screening of embryos for inherited disorders
 Evaluate the use of genetic engineering, selective breeding (Triple Only cloning)
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 Plot bar charts, different sets of data for environmental, inherited characteristics.  Interpret data and trends from tables and graphs.
 Calculate percentages and ratios.

 Calculating and predicting numbers of chromosomes in diagrams.
 Calculate probability of inheriting different genotypes.
 Using ratios and percentages and fractions.
 Interpreting data and trends in tables and graphs.

ORIGINS
*Only relevant to triple science



At KS2 pupils are introduced to the make-up of the Earth by studying Rocks. Pupils will
learn that there are different types of rock that can be classified according to their
properties. With strong links to Geography, pupils will understand the types of rock that
may contain fossils and how they are formed. New language is introduced such as
‘organic matter’ leading pupils into realising that soil is composed of rocks and organic
matter. Later in KS2 pupils begin to learn about what is beyond our atmosphere by
understanding big ideas such as the movement of the Earth, other planets and moons in
relation to our Sun. This knowledge prepares pupils to further explore the universe in the
Earth and beyond strand.

As pupils progress into KS3 the key ideas in KS2 are examined in more detail, the structure
of the Earth is introduced and is linked to where we will find the rocks they studied in KS2.
The big ideas are expanded to look at how the Earth and Moon travel in relation to each
other and the sun. Pupils will be able to link this to their everyday life by explaining why we
have seasons and why we see day and night. Bringing breadth of understanding about
our planet, pupils in Y8 will understand and be able to discuss the Earth’s resources,
looking at the Carbon Cycle as a natural process and then deepening the knowledge to
include human impact that contributes to climate change. With this understanding pupils
will then be able to evaluate methods of reducing our carbon footprint by looking at
recycling.

In KS4 pupils will learn about the development of our atmosphere and how the planet
evolved to sustain life and the atmosphere today, an emotive subject, pupils will invest in
understanding how as a generation they can impact change towards global warming by
learning in more detail how we extract and use the Earth’s natural resources. Pupils will
study how we make water a safe resource and what we can do for third world countries
to help provide the world with safe drinking water. With certified UN climate change
teachers students will have a comprehensive understanding of not only how climate
change impacts the world around them but how it impacts the wider world and the
global population.

Triple Scientists in their final part of this learning journey will understand concepts based on
space exploration. Pupils will describe how satellites are used on Earth and how scientists
have developed the technology to launch and maintain them including learning about
the International Space Station. Pupils will be able to explain the current theories as to how
the Universe came into existence by exploring the evidence related to the ‘Big Bang

EARTH & BEYOND

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

Theory’, they will link this to how our solar system
has a time limit as our Sun dies out and will
deepen this knowledge by studying the life cycle
of a star and using this to explain the elements
that we find on Earth making links to the resources
that they were able to explain earlier in the
strand.



7: EARTH STRUCTURE & THE UNIVERSE 8: CLIMATE & EARTH RESOURCES 9: CHEMISTRY OF THE ATMOSPHERE KS4: USING RESOURCES
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 The structure of the Earth.
 Different types of rock and how they are formed.
 The rock cycle.
 Viscosity.
 The Solar system.
 Night and day and the seasons.
 The moon.
 Investigating the conditions of the moon.

 Global warming and climate change
 The carbon cycle
 The Earth's early atmosphere.
 Recycling
 Extracting metals
 Ceramics
 Paper Vs Plastic
 Carbonate ores
 Reactivity series of metals.

 The Earth's early atmosphere
 Changes in gases from past atmosphere to present 

atmosphere, detailing the processes that led to the change.
 Human activity on carbon in the atmosphere
 Carbon Footprint
 Pollutants in the atmosphere.

 Natural and synthetic resources.
 Obtaining safe drinking water
 Dealing with water and sewage
 Extracting metals from low grade ores.
 Life Cycle Assessments
 Recycling.
 Preventing corrosion
 Ceramics, polymers, composite and glass
 Fertilisers and the Haber process.
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 The names of the different layers of the Earth including their 
relative properties.

 Formation of sedimentary, metamorphic and igneous rock.
 The processes involved in the rock cycle.
 Investigate how temperature affects the viscosity of oil and link 

this to lava from volcanoes.
 Identify the planets in the solar system and their order from the 

sun.
 Satellites both natural and man-made and how they orbit.
 Modelling the phases of the moon.
 Look at data collected from the lunar rover and what scientists 

may do with this information.
 Investigate how craters on the moon are formed.

 Look at evidence for global warming and climate change to discuss 
what is causing the greenhouse effect.

 The processes involved in the carbon cycle.
 Use ideas from sources to look at ways humans can reduce climate 

change.
 What did the Earth's early atmosphere consist of and why has it 

changed?
 How do we get metals from the Earth's crust?
 How does the reactivity series of metals affect how we get metals from 

the Earth's crust?
 Why is recycling important and what are its pros and cons?
 What do we use the Earth's resources such as ceramics for and why are 

they so important?
 Paper and plastic both come from resources found on Earth, which is 

better to use for a specific product such as bags?
 Investigate which ores have the most carbonate in them.

 Volcanic activity produced high levels of carbon dioxide and nitrogen
 How did oxygen and carbon dioxide percentages alter? How are they 

linked?
 Washing line / timelines work well here for development of the atmosphere 

but a tangible activity could be used using Lego bricks.
 Calculating a person's carbon footprint is a good activity to complete but 

you must then discuss that it is not possible to put an accurate value on this 
due to factors that cannot be measured.

 Students need to know the difference between global dimming and global 
warming.

 Students need to be able to describe and explain how the percentages of 
gases in the atmosphere have changed using a long response format that 
is clear, linking the changes to scientific points and 
logically sequenced. This has been asked as a 6-mark question in past 
papers.

 Student need to be able to describe and explain the impact of different 
pollutants on the atmosphere and the consequences of these changes.

 Identifying materials as natural or synthetic and recalling a definition of natural 
and synthetic resources.

 The ways in which water is made safe to drink both in the UK and abroad.
 The processes used to return sewage into fresh water supplies.
 The 4 stages of the life cycle of a product and the definition of a life cycle 

assessment.
 The rationale behind reduce, recycle, reuse campaign and how it affects the 

Earth's natural resources.
 The differences in the processes of phytomining and bioleaching and why 

these methods of metal extraction are used.
 State definitions of natural and synthetic resources and potable and non-potable 

water.
 Describe the processes needed to treat sewage to return to fresh water supplies
 How coatings and sacrificial protection work to reduce corrosion.
 Uses and production of ceramics, polymers and glass.
 The importance of fertilisers and the industrial compromise of conditions in the 

Haber process.
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is important to assess prior knowledge before starting the topic as 
this could show misconceptions.

 Students sometimes use the terms magma and lava to mean the 
same.

 Understanding that the only luminous object in our solar system is the 
Sun. Students often confuse that the Moon is a light source.

 There is lots of information available on the internet and 
social media surrounding climate change and global 
warming, students should be aware of 'fake news'.

 Recycling can often be perceived as 0 emissions or requiring 
no energy. This needs to be addressed.

 Students will often believe that there is a high percentage of carbon dioxide in 
the atmosphere now due to their knowledge and media coverage of global 
warming.

 Students often link greenhouse effect and global warming with acid rain.
 Students often miss that most carbon dioxide was removed from the atmosphere 

by the formation of the oceans and rely instead on removal through 
photosynthesis.

 Be aware that students don’t often link transport of resources to carbon 
footprint and so believe something is 0 carbon emission when it is not due to 
manufacture and/ or transport.

 Some students may view natural resources such as wool as synthetic as the wool is 
spun etc.

 Be aware that students don’t often link transport of resources to environmental 
impact t and so believe something is zero energy use when it is not due to 
transport. This is especially true for recycling.

 Life cycle assessments are not necessarily a reliable source of information as the 
companies can produce them and bias is introduced.

 The magnitude of energy cost of a product is not able to be calculated through a 
LCA as there are too many factors where energy is used that are not measurable.
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 Design a method to investigate the viscosity of different 
materials.

 Design a method to investigate the effect of height on the size 
of the crater

 Describe using data the effect of temperature on viscosity,
 Describe using data the effect of height on diameter of the 

crater
 Compare the conditions and or atmosphere on different 

planets.

 Design a method to investigate the % of carbonate in an 
ore.

 Compare and or evaluate the environmental impact of 
paper vs plastic bags.

 Compare the earths modern atmosphere to early 
atmosphere.

 Compare the atmosphere on different planets.

 Describe and explain using data the correlation between 
different factors and increasing global temperature.

 Compare the gases in the atmosphere over time using 
quantitative and qualitative sources.

 Evaluate the impact of human activities on the atmosphere.
 Evaluate the evidence for and against global warming and or 

that global warming is accelerated by human activity.(PEER 
REVIEW)

 Design a method to investigate the purity of water and how to create pure water 
(no variable)

 Compare the processes to obtain clean drinking water for the UK with plentiful 
ground and fresh water sources and countries that have little rain.

 Evaluate the environmental impact of a product using a life cycle assessment.
 Compare and / or evaluate the options for disposing of waste product including 

burning landfill and recycling of plastics and metals.
 Design a method to investigate the factors that affect the rate of rusting .
 Describe and explain the effect of different factors on the rate of the Haber 

process
 Evaluate the use and composition of different alloys.
 Evaluate the use of different fertilisers.
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S  Plot a graph of temperature vs viscosity

 Plot a graph to show the effect of height drop on the size of the crater.
 Measure radius and diameter
 Calculate a mean

 Plot a graph of the percentage carbonate vs time to react.
 Calculate a mean.

 Plot and or interpret pie chart to show the gases in the atmosphere.
 Plot a bar chart to compare the gases in the atmosphere past and 

present.
 Interpret data to describe the changes to the Earth's atmosphere.
 Calculate the carbon footprint of a family or individual.

 Interpret data on energy use of products and apply to recycling.
 Calculate the mass required of reactants to produce products during the 

Haber process (linked to quantitative chemistry).

EARTH AND BEYOND
*Only relevant to triple science



In KS1 Matter begins its journey in Y1 looking at everyday materials and describing their physical properties. In
Y2 pupils learn how the shapes of some materials can be changed by squashing, bending, twisting and
stretching.

In KS2 pupils are introduced to solids, liquids and gases and look at changes of state. They also investigate the
processes of evaporation and condensation in the water cycle and associate the rate of evaporation with
temperature. In Y5 pupils deepen their knowledge on properties of materials to include: hardness, solubility,
transparency, conductivity, and response to magnets. Pupils are also introduced o mixtures and learn how to
separate them using filtering, sieving and evaporating. Pupils are also introduced to reversible and irreversible
changes and should be given many opportunities to work scientifically.

In KS3 pupils deepen their knowledge of solids, liquids and gases by looking at the particle model. They also
revisit changes of state and they must link this to particles. Pupils continue to deepen their knowledge of
mixtures and how to separate them by using these techniques in a laboratory and use the more complex
techniques of distillation and chromatography to extend their understanding further. They are also introduced
to the idea of purity and they begin to learn how to identify pure substances.

Moving into Y8 pupils learn about the atomic model and are able to distinguish the differences between
atoms, elements and compounds. Pupils are introduced to chemical symbols and formulae for elements and
compounds and are then able to move onto understanding the conservation of mass changes of state and
chemical reactions. Pupils are then familiarised with the Periodic Table and study the principles underpinning
the Mendeleev Periodic Table. The pupils are then able to investigate patterns in reactivity and key properties
of the elements.

Moving into year 9 pupils deepen their understanding of the Periodic table and reactivity by studying more
elements. Pupils will explore the historical development of the periodic table and models of atomic structure
provide good examples of how scientific ideas and explanations develop over time as new evidence
emerges. Pupils will continue looking at the particle model and will now look at density.

At KS4 pupils learn that the periodic table provides chemists with a structured organisation of the known
chemical elements from which they can make sense of their physical and chemical properties. Models of
atomic structure are developed further by looking at this in Chemistry and Physics, knowledge is deepened by
exploring more evidence such as the alpha scattering experiment. The arrangement of elements in the
modern periodic table can be explained in terms of atomic structure which provides evidence for the model
of a nuclear atom with electrons in energy levels. In Physics we explore how the particle model is widely used
to predict the behaviour of solids, liquids and gases and this has many applications in everyday life. It helps us
to explain a wide range of observations and engineers use these principles when designing vessels to
withstand high pressures and temperatures, such as submarines and spacecraft. It also explains why it is
difficult to make a good cup of tea high up a mountain! Pupils are also introduced to radioactivity, how it
occurs and how it is useful in the world around us. When looking at the dangers associated with it we can look
to events such as Chernobyl to further our understanding.

Finally in Y11 we move to Organic Chemistry - the chemistry of carbon compounds is so important that it forms
a separate branch of chemistry. This branch of chemistry gets its name from the fact that the main sources of

MATTER

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

organic compounds are living, or once-living materials from
plants and animals. These sources include fossil fuels which
are a major source of feedstock for the petrochemical
industry. Chemists are able to take organic molecules and
modify them in many ways to make new and useful materials
such as polymers, pharmaceuticals, perfumes and
flavourings, dyes and detergents.

For 2021 – 2022,Particle Model 
of Matter and Atomic Structure 
(Physics) will be taught in year 

9 following Atomic Structure 
and the Periodic Table



7: PARTICLES & SEPERATING 
MIXTURES

8: ELEMENTS & THE 
PERIODIC TABLE

9: STRUCTURE OF THE ATOM 
& PERIODIC TABLE

9: ATOMIC STRUCTURE 
(PHYSICS) 9: PARTICLE MODEL KS4: STRUCTURE & 

BONDING KS4: ORGANIC CHEMISTRY
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 Particle model.
 States of matter and changes of state.
 Cooling curves.
 Diffusion.
 Gas pressure.
 Pure or mixture?
 Solutions and solubility.
 Filtration and evaporation.
 Distillation.
 Chromatography.

 Atoms and elements.
 Compounds.
 Chemical formulae.
 Investigating polymers.
 The periodic table.
 Group 1 alkali metals.
 Group 7 halogens.
 Group 0 noble gases.

 History of the structure of the atom.
 Sub-atomic particles and their arrangement.
 Electron configuration.
 History of the periodic table.
 Metals, non-metals and ions.
 Group 1.
 Group 7 and group 0.
 Elements, compounds and mixtures.
 Filtration and distillation.
 Evaporation and chromatography.
 Transition metals.

 Atomic structure, background 
radiation and isotopes.

 Types of radioactivity.
 Safe handling and use.
 Models of the atom.
 Randomness and half-life.
 Working with half-life.
 Using alpha, beta and gamma 

radiation.
 Fission and fusion.

 Particles in solids, liquids and gases.
 Density and particle arrangement.
 Internal energy, specific 

heat capacity.
 Specific latent heat.
 The kinetic model and gas pressure.
 Temperature, pressure and volume 

of gas.
 Work done on a gas.

 Formation of ions.
 Ionic Bonding.
 Covalent Bonding.
 Giant Covalent Compounds.
 Properties of ionic and covalent.
 Metallic bonding.
 Alloys.
 Polymers.

 Crude oil and alkanes.
 Fractional Distillation.
 Combustion of hydrocarbons.
 Cracking.
 Reactions of alkenes.
 Alcohols and carboxylic acids.
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 The arrangement of particles in solids, 
liquids and gases including Brownian 
motion.

 How changes of state occurs and what 
that looks like on graph.

 Students can draw cooling curves.
 How gases move by diffusion.
 How particles move related to gas 

pressure. You may want to demo 
collapsing can here.

 Definitions of pure, impure.
 Understanding what a solution is and 

how as a mixture it can be separated 
using simple separation techniques.

 Describe the methods with equipment 
for filtration, evaporation, distillation 
and chromatography.

 Read the results of a chromatogram.

 Definitions of an atom and an 
element.

 Using the periodic table to identify 
elements.

 Naming compounds and defining 
what makes a compound.

 Using diagrams to show the 
difference between an atom, 
element and a mixture.

 Writing formulae accurately 
including knowing the significance 
of subscript numbers and 
coefficients.

 Know the basic reactions of and 
how these are linked to properties 
of group1, group 7 and group 0.

 Modelling in science led to the 
development of knowledge of the structure 
of the atom. A timeline is appropriate but 
ensure students know what each scientist 
discovered / developed.

 Knowledge of Rutherford's experiment. Must 
be able to show differences between plum 
pudding model nuclear model.

 Timeline of how the periodic table was 
developed. Key exam point is that 
Mendeleev left gaps for yet to be 
discovered elements.

 Properties of metals and non-metals.
 How ions are formed and the resulting 

charges on ions.
 Properties and reactions of group , group7 

and group 0 (scientific skills).
 Equipment, method and description of 

separating techniques.
 Properties of transition metals.

 The structure of the atom overlaps 
with Chemistry but the emphasis here 
is on the nucleus, isotopes and 
background radiation.

 The properties and dangers of alpha, 
beta and gamma radiation. It should 
be included for how far they travel, 
how they are stopped and their 
ionising power.

 The development of the models 
showing the structure of the atom.

 What half-life is and how it can be 
used.

 Equations to show alpha and beta 
decay.

 The steps of nuclear fission and fusion.

 The arrangement and movement of 
particles in solids, liquids and gases.

 How density relates to particle 
arrangement and calculating 
density.

 Use the SHC equation using 
temperature rise data.

 Define what specific latent heat is.
 Use the specific latent heat 

equation.
 Factors that affect gas pressure.
 How temperature, pressure and 

volume of gas are linked.
 Work is done when a gas is 

compressed or expanded, how 
does it affect the temperature of a 
gas?

 Ionic bonding is identified by a metal and 
non-metal bonding and is the transfer of 
electrons.

 No more than 3 electrons are transferred 
between 2 atoms due to the energy 
requirements for this type of bonding.

 Covalent bonding is identified by 2 non-
metals bonding and each bond is a 
SHARED PAIR of ELECTRONS.

 Giant covalent molecules have different 
properties than covalent compounds.

 How the structure and bonding of 
diamond, graphite, graphene and silicon 
dioxide affect the properties of the 
molecules.

 Metals are able to conduct electricity as 
a solid due to their delocalised electrons.

 Alloys and Polymers, how they are 
formed, their properties and uses.

 Crude oil is a mixture of mainly hydrocarbons.
 Hydrocarbons are molecules made of carbon 

and hydrogen ONLY.
 Saturated hydrocarbons have all single bonds 

and are called alkanes.
 The names of the first 4 carbon chain alkanes 

are required.
 Crude oil is separated using fractional 

distillation.
 Knowledge and understanding of the 

fractionating column and how it works.
 Products of combustion and the experiment to 

test the products of combustion.
 The process pf cracking and why cracking is 

carried out in industry.
 Testing for alkenes.
 The reactants and products of alkene 

reactions addition, hydration, hydrogenation 
and halogenoalkanes.

 Structure and functional group of alcohols and 
carboxylic acids.

 Production of the ester ethyl ethanoate (only 
this).
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particles that they cannot see. Modelling is 
very useful here.

 Separating techniques break bonds. Often 
confusion around this. Make clear that 
bond breaking and making is a chemical 
reaction.

 Difficulty describing how the sample 'travels 
up' the chromatography paper.

 Students often think the periodic 
table is random at this point.

 Group 0 – often confused that 
there are 0 electrons in the outer 
shell rather than a full outer 
electron shell.

 Mix up between Thomson and 
Rutherford, often think Rutherford 
developed plum pudding.

 2 lessons relate to timelines. Make sure 
students don’t mix them up / together

 Exam point – Mendeleev left gaps for 
undiscovered elements – check 
students are not repeating the root of 
the question in answers.

 More ionising means less range.
 Believing that temperature affects rate of 

radioactivity (like with a chemical reaction).
 Half- life is a measure of time not count rate.
 Difficulty with where the beta electron 

comes from and showing it in the equation, 
especially how the proton number changes.

 Nuclear fission as a chain reaction.

 Difficulties in re-arranging equations.
 Wrong units used in all equations.
 Using 'density' and 'mass' or 'weight' as the 

same thing.
 Difference between SHC and SLH including 

using temperature in SLH calculations.
 Work done is the same as energy 

transferred. Students struggle to link and 
give answers surrounding forces.

 Students struggle with the 
concept that losing an electron 
results in a positive charge and 
vice versa.

 Generally it is at first difficult for 
students to identify the type of 
bonding.

 Students find the concept of 
fractional distillation difficult. It is 
useful to demonstrate ink and water 
distillation.

 Students identify a functional group 
but can struggle to define 
homologous series.
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 Design method to investigate the effect 
of temperature on dissolving.

 Describe and explain using data the 
effect of temp on dissolving.

 Evaluate the particle models for solid 
liquid and gas.

 Design a method to investigate 
the strength of different polymers.

 Compare the properties of 
elements with in groups of across 
groups.

 Design a method to separate given 
mixtures (no variables).

 Compare the different models of atoms 
e.g. nuclear vs electron orbits.

 Compare the structure of given 
atoms/isotopes.

 Compare the rate of decay of two 
different radioactive isotopes.

 Link half-life to activity and risk (a short 
half-life means greater initial activity, 
but it doesn't last as long).

 Design a method to investigate the 
density of a given object.

 Describe and compare arrangement 
and motion of particles in a solid, liquid 
and gas.

 Apply ratios of gas pressure and 
volume.

 Compare the structure of and 
properties of allotropes of carbon.

 Evaluate given models of compound 
e.g. dot and cross and ball and stick.

 Evaluate the use of an alloy based on 
the properties.

 Design a method to investigate the 
properties of different hydrocarbons (no 
variables).

 Compare the structure of different 
organic chemicals e.g. alkane and 
alkene.
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S  Plot a graph of data to show the 

effect of temperature on the 
rate of dissolving.

 Calculate mean.

 Plot a graph to show the strength 
of different polymer (bar chart).

 Calculate the number of protons 
neutrons and electrons in atom of 
given elements.

 Understand standard form in relation to 
the size of atoms.

 Understand the prefix nano.

 Plot a graph to show the decay of a 
given radioactive isotope.

 Calculate the proton and neutron 
numbers, atomic mass and atomic 
number from the periodic table and 
from nuclear decay equations. 

 Calculate density.
 Calculate energy transferred as a 

substance changes state.
 Calculate pressure using pressure x volume 

= constant.
 Convert units between g and kg, m3 and 

cm3, J and kJ

 Calculate empirical formula from a 
model.

 Calculate the state of matter of a 
substance given melting and boiling 
points.

 Balance symbol equations.

 Understand general formula in 
relation to alkanes and alkenes.

 Balance symbol equations.

MATTER
*Only relevant to triple science



At KS2 pupils are taught to group substances according to their properties and to
understand how to make a solution and then recover a substance from that solution.
Pupils also investigate the concept that changes of state, dissolving and mixing are
reversible changes and that some changes make a new substance and that this is not
normally reversible. This gives a solid foundation for the reactions strand.

KS3 work begins with Y7 building on these concepts starting with acids and alkalis and
metals and non-metals, delving further into those concepts of classifying substances
based on their properties. This will involve working scientifically skills and analysing and
evaluating experimental results to draw conclusions based on the properties of these
substances.

Progression through KS3 sees pupils continue to build their knowledge by looking at
atoms, the building blocks of all substances, allowing pupils to understand how reactions
happen on a level that they cannot physically see. The energy transfer in reactions is
then introduced, pupils will be able to describe why and how reactions happen and use
this important concept as a base for more advanced reactions later in this strand. With a
secure knowledge of what happens when a reaction takes place pupils can now start to
learn about the tests that scientists use to identify these substances by practising
techniques such as chromatography and flame tests.

At the end of Year 9 (end of KS3) pupils should have sound knowledge of how reactions
occur at an atomic level and have an understanding the energy transfers occur.

The foundations of KS3 provide a solid starting block for KS4. With the understanding of
reactions at an atomic level students are able to deepen their knowledge of chemical
changes by re-visiting areas such as acids and alkalis, metals and non-metals in more
depth and introducing new concepts such as electrolysis and expanding ways to explain
energy transfer by using diagrams. Quantitative chemistry can be introduced now. Pupils
are able to visualise the atoms in reactions but will now be taught to assign numerical
value through use of the periodic table and link those values to how they apply to
experimental technique. Students should be able to show how much of a reactant
should be added to produce a successful reaction. This will be covered in Y10.

REACTIONS

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

In Y11 pupils will learn about the rate of chemical
reactions. Furthering the atomic concepts from
KS3 and Y10, pupils will show that a reaction can
happen at different rates and explain the factors
that can affect it. Here pupils will be able to look
at industrial practices such as the Haber process
that are still in use today as they expand their
knowledge into equilibria and temperature.



REACTIONS

7: ACIDS & ALKALIS, 
METALS & NON-METALS

8: CHEMICAL ENERGY & 
TYPES OF REACTIONS 9: ENERGY CHANGES KS4: CHEMICAL CHANGES KS4: QUANTITATIVE 

CHEMISTRY
KS4: RATES & EXTENT OF 

CHEMICAL CHANGE KS4: CHEMICAL ANALYSIS
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 Simple chemical reactions.
 Acids and alkalis.
 Indicators and pH.
 Strong and weak acids.
 Neutralisation and making salts.
 Chemical reactions of metals and non-

metals.
 Metals and acids, oxygen and water
 Displacement reactions.

 Atoms in chemical reactions.
 Combustion.
 Thermal Decomposition.
 Conservation of Mass.
 Exothermic and endothermic reactions.
 Energy level diagrams.
 Bond energies.

 Endothermic and exothermic reactions 
and their applications.

 Reaction profiles.
 Using experimental data with reaction 

profiles.
 Cells and batteries.
 Fuel cells.
 NB// triple science topics will only be 

taught if this unit is in KS4.

 Extraction of metals using the 
reactivity series.

 Oxidation and reduction.
 Making salts.
 Strong and weak acids.
 Electrolysis.
 Application of electrolysis to 

different electrolytes.

 Chemical formulae.
 Relative formula mass and percentage 

mass in a compound.
 Balancing equations.
 Concentration of solutions.
 The mole and mole calculations.
 Reacting masses.
 Using concentrations of solutions.
 Amount of substance in relation to volume 

of gases.

 What is rate of reaction.
 The factors that affect rate of 

reaction.
 Reversible reactions.
 Equilibria and temperature and 

pressure.
 Le Chatelier’s principle.

 Purity.
 Formulations.
 Chromatography.
 Testing for Gases.
 Instrumental methods of analysis.
 Testing precipitates and ions.
 Identification of unknown 

compounds.
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 Properties of acids and alkalis and 
safety.

 Everyday acids and alkalis
 Identifying acids and alkalis using 

different indicators.
 The pH scale.
 Neutralisation experiment.
 How to make (and name) a salt.
 Products from the reactions of 

metals with acids, alkalis and water.
 Predict the products of 

displacement reactions.

 Atoms are rearranged during a chemical 
reaction. Reactant bonds are broken and 
product bonds are formed.

 Decomposition is breaking something 
down.

 The law of conservation of mass.
 Exothermic reactions release 

thermal energy into the surroundings.
 Endothermic reactions take in 

heat energy from the surroundings.
 Energy level diagram to show how much 

energy is given out and taken in during a 
reaction.

 Bond energies show how much energy is 
needed to wither break or make a 
chemical bond.

 Exothermic reactions release thermal 
energy into the surroundings.

 Endothermic reactions take in heat 
energy from the surroundings.

 Understanding reaction profiles and 
how they relate to energy transfer 
during a reaction.

 Carrying out experiments to gather 
data on endo and exothermic 
reactions.

 How does a battery work and how can 
it be recharged?

 The positives and negatives of using 
hydrogen fuel cells.

 Understand the reactivity series and the 
significance of placing hydrogen and 
carbon in there.

 What happens in a redox reaction.
 Carry out a practical to make a metal 

salt.
 Understand that strong and weak acid is 

nothing to do with concentration.
 Carry out a practical activities to 

separate compounds using electrolysis. 
Ensure the electrodes do not touch each 
other.

 Half equations and related stoichiometry.

 Identify the number and type of atoms 
in a range of formulae.

 Calculate using the periodic table the 
RFM and % element in a compound of 
a range of compounds.

 Balance a range of equations.
 Calculate the concentration of a 

solution using data given.
 What is the mole and Avogadro's 

number.
 How can we use the mole to balance 

equations and calculate reacting 
masses?

 Carry out experiments to record data for 
the effect of temperature, concentration 
and surface area on rate of reaction.

 Investigate the use of a catalyst and use 
reaction profiles to explain the effect.

 Give examples of and explain what a 
reversible reaction is.

 Dynamic equilibrium and how this can be 
altered in a closed system using 
temperature and pressure.

 Use equations to predict the response of 
a dynamic equilibrium to a change in 
temperature and pressure.

 Purity of a substance can be checked using its 
melting or boiling point.

 A formulation is a mixture designed as a useful 
product (Many Dogs Understand People 
mnemonic).

 Construct a chromatogram and use it to 
calculate rf values.

 Carry out and describe gas tests.
 Gas tests must show the positive results and have 

a description of how to carry them out.
 Advantages and disadvantages of 

using instrumental methods of analysis.
 Use of flame emission spectroscopy.
 Flame tests and metal hydroxide test for positive 

ions.
 Carbonate, sulfate and halide tests for negative 

ions.
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 Acids get stronger as the pH 
rises.

 Acids and alkalis are only used 
in schools and chemical labs 
(lack of understanding of 
everyday acids and alkalis).

 All indicators change colours 
the same.

 Conservation of mass. Modelling 
using Molymods works well here.

 Students can struggle with the 
concept that as temperature 
goes down internal energy is 
increasing and vice versa.

 Understanding of all reactions 
having a bond breaking and 
bond making energy content 
can often be a key issue missed.

 Students can struggle with the 
concept that as temperature goes 
down internal energy is increasing 
and vice versa.

 Understanding of all reactions 
having a bond breaking and bond 
making energy content can often 
be a key issue missed.

 Make sure that when comparing 
hydrogen fuel cells powered 
vehicles with electric cars students 
do not refer emissions.

 Oxidation half equations often 
prove an issue for students who 
don’t understand why the 
electrons are + e- on the right had 
side of the equation.

 Mixing up anion to cathode and 
cation to anode.

 Using the reactivity series to 
identify if a halogen or hydrogen 
is produced in electrolysis of a 
solution.

 Misconceptions around the use of 
coefficients not being a part of 
bonding.

 General understanding of the mole 
and Avogadro's number. Difficult 
concept keep as simple as possible.

 Students often do not realise that 
chemical equations show simple 
mole ratios.

 Using titration results to calculate 
concentrations. Students often don’t 
realise that one of the solutions is of 
known concentration.

 Volume or amount of reactant does not affect 
rate of reaction.

 Catalysts lower activation energy, students 
miss off by providing an alternative reaction 
pathway.

 Dynamic equilibrium - students struggle to 
understand the 2 reactions happening at the 
same rate.

 Dynamic equilibrium – ratio of reactants to 
products does not have to 50:50 although 
concentration remains the same.

 Le Chatelier's principle – Students often 
describe the change in conditions and the 
shift in equilibrium correctly but then forget 
to answer the question as to what has 
happened to the concentration of the named 
chemical species.

 Students often think only an 
element is pure and mix purity 
with the definition for an 
element.

 Rf value - can only provide a 
negative. Students need to 
understand that a matching Rf 
value means it is probably a 
match but not necessarily.
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indicator (no variables).

 Design a method to make salts 
(no variables).

 Design a method to investigate the 
effect of mass/concentration on 
the temperature change.

 Compare complete and 
incomplete combustions.

 Evaluate the best fuel for a given 
purpose.

 Design a method to investigate the effect 
of mass/concentration on the temperature 
change.

 Evaluate the method/results form an 
investigation into temperature changes.

 Compare complete and incomplete 
combustion.

 Evaluate batteries Vs hydrogen fuels cells.

 Design a method to make a given salt (no 
variables).

 Design method to investigate the electrolysis 
of different aqueous solutions.

 Design a method to determine the reacting 
volumes of given solutions and HT only 
concentration (Titrations ).

 Evaluate a given method for making a salt 
suggest improvements.

 Design a method to carry out a 
titration to find the volume of 
solution needed to neutralise a 
known concentration solution.

 Design a method to investigate the effect 
of concentration on rate of reaction.

 Describe and explain using data the 
effect of a factor on the rate of reaction.

 Evaluate the method and or results from 
the experiment does concentration 
effect the rate of reaction.

 Design a method to investigate the 
different colours in ink, (no variables).

 Compare the chromatograms for 
different mixtures.

 Design a method to investigate the 
substances in a compound (no 
variables).

M
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S  Reading scales.

 Converting between units
 Understanding a hierarchy 

(reactivity series).

 Plot a graph to show the effect of a 
factor on temperatures change.

 Calculate a mean.
 Calculate the mass of products and 

reactants.

 Balance symbol equations.
 HT calculation bond energies.

 Titration calculations.
 HT order of magnitude calculations 

PH and hydrogen ion 
concentration.

 HT Balance half equations.

 Calculate moles.
 Calculate concentration in g/cm3 or HT 

mol/dm3

 Calculate atom economy, percentage 
yield and volume of gases.

 Plot a graph of experimental results to show the 
effect of concentration on rate of reaction/time 
for colour to change.

 Calculate rates of reaction.
 HT only Draw tangent to calculate rate of 

reaction.
 Calculate uncertainty of the results.

 Calculate Rf values.
 Convert units between cm to 

mm.

*Only relevant to triple science



At KS2 pupils learn how a complete circuit is needed for devices to turn
on, and how the number of cells used in a circuit will affect the
brightness of the bulbs, loudness of the buzzer and speed of a motor. This
is underpinned by using standard circuit symbols to represent parts of a
circuit. Pupils also explore how the poles of magnets interact with each
other to attract or repel, and how many materials don’t respond to
magnetism.

Through KS3, pupils then build upon this understanding to learn what
electric current is, what potential difference is, and how electrical
resistance links to them. Pupils explore how the way a circuit is built will
affect current and potential difference and how this works in real life
situations, as well as beginning to understand static electricity and how it
is caused. Understanding of magnetism is built upon by exploring
magnetic fields around magnets and what they looks like, as well as how
we can make use of magnetism in compasses, and in electric motors.

By the end of KS3 pupils should have a robust understanding of how
electric circuits work, recognise and recall circuit symbols and be able to
use them, as well as the rules governing magnets and their behaviour.

KS4 sees pupils develop their understanding of these principles further,
starting to apply a powerful numerical basis to their learning of circuits to
perform calculations involving current, resistance, potential difference,
charge, power and time. The relationship between the first three of these
is fundamental to the course, and always features on GCSE
examinations. Pupils then supplement this understanding by learning in
depth about mains or domestic electricity and using it safely, then in

ELECTRICITY & MAGNETISM

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

Yr.11 tie this in to their prior
understanding of magnetism by
exploring how transformers work and
form an integral part of the national
grid, as well as being used in mobile
phone chargers and many other
devices.

For 2021 – 2022 only, year 7 
students will start with magnetism.  

They will be taught electricity in 
year 8.  This is to allow for 

additional time available to 
deliver the key concepts from the 

electricity unit.

Year 8 students will still be taught 
magnetism as shown in this 

learning journey.



7: MAGNETS & ELECTROMAGNETS 8: POTENTIAL DIFFERENCE & CURRENT KS4: ELECTRICITY KS4: MAGNETS
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 Introduction to magnets, magnetic materials and magnetic 
fields.

 Building, using and investigating the strength of an 
electromagnet.

 How compasses work, the magnetic field of the Earth and 
building a compass.

 Learning how to build & draw circuits using the correct circuit symbols 
& components.

 Setting up and taking measurements from series & parallel circuits to 
learn how voltage & current behave in the two circuits.

 Investigating the flow of current.
 What is resistance, how do you calculate it and what is Ohm's law?
 Investigating how the resistance changes in a wire dependant on 

length.
 Static electricity & the idea of charge. How we use static electricity.
 Introduction into how batteries work using fruits and metal electrodes.

 Simple circuits, & circuit symbols.
 Current, potential difference, resistance & charge.
 Resistance in a wire practical (length, thickness and material).
 Electrical power – calculations.
 Properties of thermistors and light dependant resistors
 The relationship between current & voltage.
 Investigating series & parallel circuits & practising with circuits.
 Combining resistance in a circuit both series & parallel.
 Electricity in the home, electrical safety & electrocution.
 Wring a three-pin plug.
 Electrical work.
 The national grid.
 Static charge and electric fields.

 Permanent & induced magnetism, magnetic materials and magnets 
basics.

 The magnetic field of the Earth & how compasses work.
 Fields around straight & coiled wires.
 The motor effect, Fleming's left hand rule & Force = BIL.
 Electric Motors.
 Speakers.
 Induction & Microphones.
 Generators - ac alternators & dc dynamos.
 How transformers work & the transformer equation.
 Power & the national grid.
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 Explicitly teach which materials are magnetic and make students 
clear on how alloys like steel are also magnetic and why.

 Students should be clear the Earth has a magnetic field and how 
the strength of this changes at the poles and with distance. 
Weaker further away.

 Ensure students are clear on the terms attract and repel and can 
apply this to N-N, N-S & S-S.

 Ensure that the direction of arrows draw on field diagrams are 
accurate, arrows go away from the north and towards the south.

 Ensure that students are clear what factors affect the strength of 
an electromagnet (current, number of coils).

 Use of models to explain how circuits work. Teach the aspects of 
model that are useful & areas when models are limited.

 Students should memorise the circuit symbols.
 In a series circuit current is always the same, voltage is shared.
 Make the terms insulator and conductor clear.
 Make clear the current is a flow of electrons around the circuits –

resistance occurs when electrons collide with metal ions in the 
conductor.

 Develop the idea that charge is a build-up of electrons in one 
place.

 Students will need an understanding of the reactivity of metals to 
help with the lesson on fruit batteries.

 Electric current is a flow of electrons in the same way an air current is a 
flow of air or a water current is a flow of water.

 Potential difference pushes the electrons through the circuit.
 The V = I x R relationship, and how to rearrange it – an Ohmic conductor 

has a constant resistance for a range of current values.
 Recognise the characteristic graph for a bulb, fixed resistor and diode.
 When a filament bulb gets brighter its resistance increases due to its 

temperature increasing, making the metal ions vibrate more which 
obstructs the flow of current.

 Resistances connected in series provide more resistance. Resistances 
connected in parallel provide less resistance.

 An electric shock is caused when a current flows through a person.
 Positive charge does NOT move.

 Permanent magnets were manufactured that way; induced magnets 
are only magnetic whilst another magnet is nearby.

 'When describing how to plot magnetic field lines round a bar magnet, 
students must explain how the next position of the plotting compass 
follows on from the previous position.

 Students should practice drawing the shape of the field around a bar 
magnet, two poles repelling and two poles attracting.

 Spend time practising using the left-hand rule – actively make the 
students physically do it in the class otherwise they won't get it, 
regardless of how self-conscious they get about making the hand-
shapes in front of their peers.
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 Despite feeling like there's an invisible object between two 
repelling magnets, it's simply the field getting much stronger 
at close distances.

 Not all metals are magnetic/can be magnetised – often 
students assume that because iron can, all metals can.

 Students think of voltage and current as something that is used up 
rather than understanding the energy transfers involved.

 Care should be taken when teaching students how to wire 
electrical circuits. Students struggle to understand how the circuit 
actually works. Many students wire the voltmeter 'into' the circuit 
rather than across a component. Tip: leave the voltmeter until LAST 
and attach it across the powerpack positive and negative 
terminal.

 Often students think current is indiscriminate in how it travels, like mice in a 
maze! Students should use their finger to trace the pathway (series) or 
possible pathways (parallel) from the + of the power supply round to the -.

 Students often refer to 'positive electrons' or positive charges moving.
Positive ions move in liquids but not in normal electrical circuits.

 A break at any point in a circuit will stop current flowing via that route. The 
bulbs up to that point will not light, just as those after it won't.

 Students mix up 'positive' and 'negative' charges with 'North' and 'South' 
poles on a magnet and often jump between the two in descriptions.

 'North' and 'South' poles are not the same as 'positive' and 'negative' 
charges, and they shouldn't be treated as interchangeable.

 Make sure students are doing the left-hand rule with their left hand; It 
doesn't work correctly with the right hand.

 Earth's 'North' pole is actually a magnetic South – that's why the 'North' 
pole of a compass needle points towards it.

 What split-ring and slip-rings do, in terms of generators and motors. Split 
rings are for d.c. to swap the direction of current every half-turn, slip-
rings are for a.c.
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LS  Design a method to investigate the strength of 
electromagnets.

 Describe and explain using data the effect of changing 
coils/current on the strength of electromagnets.

 Design a method to investigate the effect of increasing the 
length/thickness of a wire on resistance.

 Describe and explain using data the effect of thickness/length on 
resistance.

 Compare series and parallel circuits.

 Design a method to investigate the IV characteristics of 
different components (non variables).

 Describe and explain using data IV characteristic graphs. (linear and 
nonlinear).

 Compare current and potential difference in series and parallel 
circuits.

 Describe the role of transformers in the national grid.

 Design a method to investigate the strength of electromagnets.
 Describe and explain using data the effect of changing coils/current on 

the strength of electromagnet.
 Evaluate the use of electromagnets of the design of an electromagnet to 

complete a given job.
 Describe how to plot the field lines round a permanent/bar magnet using 

a plotting compass.
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S  Plot a graph of coils/current against number of paper clips 

picked up.
 Calculate a mean.

 Calculate resistance, students have not yet been taught how 
to change the subject of an equation in Maths.

 Plot a graph of length/thickness of a wire vs resistance.
 Calculate values for current and PD in series and parallel 

circuits.

 Calculate power, resistance, current and energy transferred in a circuit 
including substituting numbers into an equation and changing the 
subject.

 Plot and understand graphs with negative axis.
 Convert units between milli micro kilo.
 Calculate resistance p.d. and current in a range of series and parallel 

circuits from given values.

 Plot a graph of coils/current against number of paper clips 
picked up.

 HT only Calculate the force on a wire and transformer 
calculations.

 Convert units milli micro kilo etc.

ELECTRICITY & MAGNETISM
*Only relevant to triple science



Whilst students do not study energy as a strand at KS2, they will have looked at the
Sun in the earth and space topic and understand ideas like melting from their work
on properties.

Energy in year 7 looks at different forms of energy and introduces the ideas around
energy stores and energy transfer. Students compare the energy found in different
foods and start to look at the cost of energy, how energy and power are linked and
what happens to energy (dissipation). Students will develop a basic understanding of
the conservation of energy. Moving in to year 8, students apply their understanding to
of energy transfer to heating and cooling, how particles behave and the work done
by simple machines. Students will become familiar with SI units such as J, kJ, W and
kW.
As students move into year 9, they look at conduction, convection and radiation and
develop a greater understanding of the cost and sustainability of energy. This
includes calculating power consumption as kW/h, renewable and non-renewable
forms of energy and the rate of energy transfer. Students broaden their
understanding of conservation of energy and will develop the idea of an energy
system.

The GCSE component of this strand builds on the understanding of energy stores and
transfers and links to forces and current. Students will now look at closed energy
systems and begin to apply equations such as:

 Kinetic energy = 0.5 × mass × speed 2

 Elastic potential energy = 0.5 × spring constant × extension 2

 g. p. e. = mass × gravitational field strength × height

Students are introduced to the idea of specific heat capacity and learn to apply the
equation:

 Change in thermal energy = mass_× specific heat capacity × temperature
change

ENERGY

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

This is extended to include voltage, current,
power and time.

Students calculate and evaluate the efficiency
of energy systems and look in more detail at
sustainability, energy resources, local and
global implications of energy transfers,
specifically around the generation of electricity.



Y7: ENERGY COST & TRANSFER Y8: WORK, HEATING & COOLING Y9: ENERGY
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 Energy dissipation
 Energy & power.
 Food as a fuel.
 Energy resources (renewable and non-renewable).
 Energy consumption & global warming.

 Work, energy & machines.
 Energy & temperature.
 Energy transfer through particles.
 Conduction, convection, radiation.
 Insulation, types of material, surface and colour.
 Surface area & cooling.

 Energy stores & pathways
 Calculation of GPE, KE & EPE
 Investigating specific heat capacity & thermal energy
 Conservation of energy & efficiency.
 Non-renewable resources – evaluation of uses.
 Renewable resources – evaluation of uses.
 Thermal insulation investigation.
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 Make sure the students are clear on energy stores (8) and the mechanisms of 
energy transfer pathways (4).

 Energy cannot be created are destroyed, just changed from one form to 
another.

 Exemplify increasing and decreasing an energy store by using GPE as an example 
and modelling lifting an object up (increasing the GPE store) and lowering it.

 Ensure that students are clear on chemical energy stores; food, fuel, batteries.
 Ensure clarity around total energy input and the difference between useful output 

energy and wasted output energy - link wasted energy to dissipation.
 Explain the phrase kilowatt hours and how this is calculated and links to costs.
 Clearly explain the units kilojoules and kilocalories.
 Ensure clarity between renewable and non-renewable resources

 Explicitly explain the definition of 'work' as a physics term.
 Use the work done calculation to explain how levers work as force multipliers.
 Make explicit the difference between energy and temperature, including the units 

for each.
 Ensure that students are clear that during conduction energy is transferred by free-

moving electrons as well as particle vibration
 Students will need to be clear on the particle model of matter to help explain 

conduction, convection and radiation. Students should be taught that space is a 
vacuum and what this means. The link between transfer mechanism for energy 
can then be made. This allows students to understand radiation more clearly.

 Make explicit the 8 energy stores and 4 energy pathways. Take the opportunity to explain why light 
and sound are not stores. This has been covered at KS3 but can cause issue for students.

 Relate the 'stiffness' of a spring to the spring constant. Students sometime struggle with the idea of a 
constant.

 Explicitly teach students how to apply the equations and rearrange them, specifically the one 
involving squaring. Its best to do this part first then students don’t risk squaring their entire answer.

 Explain to students that all substances absorb and emit heat energy at different rates and this is the 
basis of specific heat capacity. Then the definition can be taught: the heat required to raise the 
temperature of a kilogram of a given substance by a given amount (usually one degree).

 Introduce students to the symbol delta Δ meaning change.
 Students should be able to apply the efficiency calculation from KS3.
 Students should be clear on the conservation of energy law.
 Make clear the idea of stored carbon as coal, oil and gas and link the problems causes by 

combustion fossil fuels with respect to greenhouses gases and particulates.
 Students need to be able to evaluate different non-renewable forms of energy stating both 

positive and negative for their construction and use.
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 Students should be trained not to use phrases like 'make energy' or 'create energy'. 
Rather they should learn and practise by rote the definition that 'energy can't be 
created or destroyed, just transferred between stores'.

 Devote time to understanding that energy has a source and can be traced back 
at each stage of a process, invariably back to the Sun if you go back far enough.

 Time should be taken to explain what is meant by surface area, as 
students confuse this with size, mass, volume. The link to heat transfer can then be 
made.

 Ensure students know the difference between conduction, convection and 
radiation and the exact situations/materials they take place within.

 Temperature is not the same as heat; temperature is a measure of the energy 
each individual particle has, whereas internal energy is the total for all particles.

 Students should not refer to energy being used up; instead they must say it is transferred or 
better still, describe which energy store is decreasing (being depleted) and which are 
increasing (being filled).

 Ensure students recognise that when an object reaches a constant temperature that is 
because energy is being transferred from its thermal energy store at the same rate as being 
supplied to it (e.g. a room in a home, the filament of a lamp)

 'Renewable' does not mean 'can be used again' and students should be actively discouraged 
from using this phrase; 'renewable' means 'can be replaced as fast as it is used'. Practise this 
with groups.

 Efficiency is not just a measure of how well a device works; specifically it reflects the proportion 
of used energy that is transferred usefully. Students should practise writing/quoting this 
definition.
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 Design a method to investigate the energy content of different foods.
 Evaluate the different types of renewable and non renewable energy.

 Design a method to investigate the conductive of different metals.
 Design a method to investigate the effect of surface area on the rate of cooling.
 Describe and explain using data the effect of surface area on cooling.
 Compare the three type of energy transfer
 Evaluate which is the best insulation to use from given data

 Design a method to investigate the specific heat capacity of different metals
 Evaluate different sources of renewable energy
 Compare how devices use or store energy in terms of amount, lifetime, using values given to 

indicate how many times greater or less.
 Describe energy transfers between stores, through pathways, including whether a store decreases 

or increases.
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 Plot a bar chart of the temperature change for different food.
 Calculating missing values in energy transfers.
 Calculate efficiency using: Efficiency = useful energy output / total energy input.
 Use the equation: Power = Energy Transferred / Time.
 Convert between watts and kilowatts. Joules and KJ.
 Interpreting data from global warming graphs – correlations.

 Calculate Work done = Force X Distance.
 Plot a graph of surface area vs temperature change.
 Calculate surface area and volume.
 Students will need to be able to accurately read an analogue thermometer.

 Apply the equation: Power = Energy / time
 Apply the equation: G.P.E. = Height X Mass X Gravitational Field Strength
 Apply the equation: K.E. = ½ X Mass X Velocity2

 Apply the equation: E.P.E. = ½ X Spring Constant X Extension2

 Apply the equation: Energy = Mass X Specific Heat Capacity X Change in Temperature
 Interpret complex graphs linking emissions and global temperature.
 Calculate efficiency using energy values or power values, as a decimal or as a percentage.
 Convert between J and kJ, g and Kg, m and cm.

ENERGY
*Only relevant to triple science



At KS2 pupils learn the fundamentals of how forces act and the effects they
cause, such as gravity causing objects to fall to the ground as a force that acts
at a distance, and the effects of friction as a force acting between surfaces.
Pupils are also introduced to the principle of levers, gears and pulleys using a
small force to cause a greater effect.

Throughout KS3 these ideas are extensively built upon, introducing
understanding of how speed, distance and time are related in calculations, as
well as how movement can be represented visually. Continuing the visual
theme, pupils start representing forces as arrows and tie this back into their KS2
learning by exploring how forces act together and the effects this has on
objects such as deforming or accelerating them, introducing the ideas of
Newton’s Laws of Motion as well as Hooke’s Law and how materials behave.

Alongside this, pupils develop their understanding of pressure in liquids and
gases to learn about buoyancy and up thrust as well as air-resistance. Within KS3
pupils begin to use more numerical relationships, calculating pressures and
resultant forces.

By the end of KS3 pupils should have a robust understanding of the extensive
effects forces have, as well as how to perform calculations to find quantities
such as resultant force, speed and pressure. This learning provides a strong
foundation to build upon during KS4.

At KS4, pupils’ prior knowledge is developed further still, with an increasing
emphasis on being able to calculate quantities such as using motion graphs
introduced in KS3 to find acceleration and distance, and calculating the
acceleration that forces cause on masses.
With further understanding of gravitational fields, the difference between mass
and weight is explored, as well as how to calculate between these quantities – a
skill which has consistently featured on GCSE papers.

FORCES

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

Throughout this unit the ideas of speed,
velocity, distance, time, acceleration and
force are related to real-life examples, not
least road safety and the braking and
stopping of vehicles.



Y7: SPEED & GRAVITY Y8: CONTACT FORCES & PRESSURE KS4: FORCES
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 Introduction to forces (contact and non-contact).
 Measuring forces.
 Balanced & unbalanced forces.
 Linking distance, speed and time.
 Distance-time graphs.
 Gravity and weight as a force.

 Contact forces.
 Size & direction.
 Friction & drag.
 Squashing & stretching.
 Turning forces.
 Investigation into floating & sinking.
 Pressure.
 Pressure in gases & liquids.
 Stress in solids.

 Scalar & vector – distance & displacement.
 Gravity & weight.
 Resultant force & resolving forces.
 Applying the work done calculation.
 Force extending a spring & Hooke's law.
 Moments.
 Fluid pressure at depth, Atmospheric pressure & upthrust/buoyancy.
 Calculating speed & velocity.
 Distance-time graphs & velocity-time graphs. Acceleration.
 Equations of motion, speed, acceleration and SUVAT.
 Newtons Laws 1, 2 & 3.
 Falling under gravity.
 Thinking, stopping & braking.
 Momentum & conservation of momentum.
 Collisions & explosions & Impact force.
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 Forces limited to push and pull initially and the difference between contact and non-contact 
forces.

 Students should learn how to accurately use, name and read a Newton meter.
 Introduction to Isaac Newton and his laws. The outcomes of pairs of forces 

(balanced/unbalanced). Students should be taught how to draw force arrows correctly taking into 
account both direction (shown by an arrow) and the size of the line they draw.

 Make the distinction between speed and average speed.
 Learn the units and equation for distance, speed and time.
 Students should develop an awareness of typical speed in standard units e.g., walking, running etc.
 Students should be able to put basic force arrows on a diagram (weight, reaction force, thrust, 

drag).
 Learn the difference between weight and mass. Define weight clearly as a FORCE.
 Stress that gravity is not caused by the atmosphere pushing down on you (in fact it is gravity that 

holds the atmosphere in place!).

 Introduce twist as a force.
 Clearly apply force arrows of the correct size and direction to diagrams.
 Students need to be able to calculate results force from two force arrows and state the correct magnitude (with units 

N) and direction.
 Define friction and state why it occurs (linked to the surface)
 Extend the idea of friction to air resistance – drag (liquid).
 Consider how to reduce friction.
 Introduce the terms tension, plastic, elastic and deformation.
 Introduce Robert Hooke and the work he did to define the elastic limit of a material.
 Define the term moment and pivot and explain how levers work. Use the equation below to calculate moments.
 Investigate the relationship between upthrust and weight on water.
 Make explicit what creates a pressure and what atmospheric pressure is. Relate change in height to change in 

atmospheric pressure.
 Model air pressure using the collapsing can experiment.
 Build on the idea of air pressure to explain pressure in fluids and how this changes with depth. Look at uses of pressure 

in a liquid for example hydraulics.
 Investigate floating and sinking.
 Investigate 'stress' on solids by applying the pressure equation.

 Make sure students can use mass to calculate weight and vice versa, given the g.f.s 'g' (9.81 N/kg).
 Students should spend time using a ruler to draw and measure force arrows to reinforce the idea 

that the length of arrow represents the size of force, and should be drawn to scale.
 Be explicit in explaining the difference between 'distance' and 'displacement'; distance is simply 

how far from a point, whereas displacement depends on direction and can be a negative value.
 Make a point of checking students can identify the type of motion on a distance or velocity graph. 

As a starter, the following lesson draw a motion graph but miss the y-axis label off and ask what type 
of motion is being shown. Without the y-axis label it is impossible to say.

 Practise using graphs to obtain data about velocity and distance to use in equations e.g. 
acceleration.

 Push how driving force and friction compare during acceleration and at constant velocity 
for skydivers or vehicles on flat roads, using 'greater than', 'equal to' or 'less than'.

 Ensure students can apply the three laws of motion and know which is which
 When discussing gas pressure, it is essential students talk about the kinetic energy of particles and 

how they collide with the insides of their container .
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scale so equal forces need exactly the same size/length line.
 Gravity always acts toward the centre of Earth (or any other large mass) which won't necessarily be 

'downward' on a picture, specifically if the picture shows the whole planet or even a reasonable portion of it. 
Make sure students are not automatically drawing weight or gravity arrows as pointing toward the bottom of 
the page, even in situations where that is incorrect.

 There is gravity on the Moon, it is just one-sixth the strength of gravity on Earth. Often students think there is no 
gravity on the Moon because the Moon has no atmosphere. Equally, there is gravity in space but it gets 
weaker the further you are from the object causing it.

 Some students believe that liquid can be compressed which limits their understanding of hydraulics.
 Forces are not needed to keep something moving unless friction is acting – students often think something 

needs to keep being pushed for it to keep moving – a bowling ball is a good way to challenge this 
misconception (it keeps rolling even when you have let it go)

 Make sure pressure and force are not treated as the same thing – pressure is how concentrated a force is on a 
certain area, so a small force can cause a large pressure if it is applied to a small enough area.

 Gravity and magnetism are not contact forces, they are forces acting at a distance. Friction and air resistance 
are contact forces as matter (e.g. a surface or the air)needs to be in contact with the object to exert a force.

 Distance graphs show motion differently to velocity graphs – a sloped line doesn't mean the same type of 
motion on each.

 The extension of a spring is how much longer than its original length it gets. The loops don't stretch on a spring 
and should not be treated as extendable during the Hooke's law investigation.

 Be distinct about factors that affect thinking distance (reaction time) and braking distance (friction) as students 
frequently bunch them all together.

 Fog does not affect reaction time or thinking distance, nor braking distance. Fog and visibility do affect how 
soon you can react but not how quickly.

 Particles in a gas very rarely collide with each other – the vast majority of collisions are with the surface of their 
container to exert pressure. Make sure students use these phrases correctly and in full.
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 Describe how the motion, speed or distance of an object changes using information given.
 Plot distance-time graphs or speed-time graphs from data provided.
 Identify from diagrams when forces are balanced or unbalanced.

 Design a method to investigate surface on friction .
 Design method to investigate the effect of surface area on floating.
 Design a method to investigate the effect of mass on extension of a spring.
 Design a method to investigate the friction of different surfaces.

 Design a method to investigate the effect of mass or force on acceleration.
 Design a simple method to investigate different factors on reactions time (cross over with biology).
 Describe and explain using data that trend shown between mass and extension.
 Describe and explain using data that trend shown between mass/force and acceleration.
 Compare the stopping distance of different vehicles/conditions.
 Evaluate the effect of different factors on braking and thinking distances.
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 Plot distance time graphs (no line of best fit).
 Simple addition and subtraction for opposing forces.
 Apply the equation: Speed = Distance / Time. Students have not been taught how to 

change the subject in maths at this point.
 Convert units between km and m, hours minutes and seconds.
 More advanced work could include calculating a gradient from a straight-line graph.
 Apply the equation: Weight = Mass X Gravitational Field Strength.

 Plot a graph of mass vs extension.
 Apply the equation: Moment = Force X Distance.
 Calculate a mean from a set of experimental data.
 Apply the equation: Pressure = Force / area.
 Apply the equation force = mass x extension.
 Convert unite between g and Kg cm and m cm2 and m2

 Calculate surface area.

 Plot a graph of mass vs extension
 Plot speed time/distance time graphs (no line of best fit)
 Plot a graph of mass/force vs acceleration from the core practical.
 Calculate weight, work done, resultant force, acceleration speed Hooke's Law Calculation
 Calculate moments, pressure and pressure in a liquid
 Make estimation in relation to stopping braking thinking distance form given data.
 (HT) Use Force Vector diagrams to find resultant force
 Recognise and be able to use the symbol for proportionality, ∝
 Calculate the area of different shapes to work out the distance travelled from a velocity time graph.

FORCES
*Only relevant to triple science



At key stage 1 and 2 students will study light and sound in separate units.

During the first light unit (key stage 1) students will recognise that light is needed in order to
see objects and that light is reflected from surfaces. Students will also learn about the
dangers of the light from our sun and be able to identify ways we can protect our eyes from
this. Following on from this students will learn about how shadows are formed when light is
blocked by an object and will investigate the patterns in the way in which the size of a
shadow can change.

The ideas taught in the first light unit will be developed at key stage 2 where students will use
the idea that light travels in straight lines to explain how we see objects and this same
principle will be applied to the prior knowledge of shadows and how they form. When
learning about sound at key stage 2 students will identify how sounds are made and be
able to explain this in terms of vibrations. Students will investigate the pitch and volume of
sounds.

At start of key stage 3 students will build on their prior learning of light and sound, applying
their scientific knowledge to everyday applications. Students will also study the structure of
the ear in order to explain how we hear sounds and how sound can damage the delicate
structure. This can be contextualised by the use of music to allow students to link the topic
to their own experiences.

Students will investigate the reflection and absorption of both sound and light waves using
their working scientifically skills and develop a firm understanding of how these waves travel.
This will allow students to visualise longitudinal and transverse waves, using an oscilloscope
to compare their similarities and differences to be able to explain fully examples of each.

The foundations of KS3 provide a solid starting block for GCSE, with students knowing the
difference between longitudinal and transverse waves. At GCSE pupils will be expected to
use the wave equation and be able to give the correct units for wave speed, frequency
and time. This will be used for students to experimentally calculate the wave speed,
wavelength and frequency of a wave in both a liquid and a solid, building on the working
scientifically skills developed at KS3.

Students will study the electromagnetic spectrum, understanding that there are many types
of wave that will have specific uses. Using examples, real world uses of each part of the

WAVES

IMPORTANT LINKS

Lesson Resources

Individual Learning Journeys

electromagnetic spectrum will be explained
including the associated dangers. Students at this
point will have specific knowledge relating to
waves and will be able to apply this to comparison
based questions surrounding use of waves. Students
will also use their working scientifically skills to carry
out and evaluate the required practical on
radiation and absorption.



Y7: LIGHT AND SOUND Y8: WAVE EFFECTS & PROPERTIES KS4: WAVES
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 The behaviour of light.
 The rules of reflection.
 The rules of refraction.
 The structure and function of the eye.
 How we see different colours.
 Soundwaves and the speed of sound.
 Loudness of sounds and amplitude.
 Frequency and pitch .
 How the ear works and human hearing.

 The difference between soundwaves and water waves.
 General wave properties (transverse and longitudinal).
 Learn and be able to label the structure of the Earth.
 How seismic waves propagate.
 Radiation and energy using the Electromagnetic spectrum.

 Properties of waves – Standing wave on a string & waves in a ripple tank.
 Soundwaves and ultrasound – P & S seismic waves, structure of the Earth
 Refraction & reflection of light and image formation.
 Refraction in prisms, convex lenses & convex lens diagrams.
 Concave lenses & concave lens diagrams.
 The EM spectrum & Leslie Cube.
 Absorption, emission & reflection.
 Atmospheric absorption & albedo.
 Black body radiation.
 Making & using electromagnetic waves.
 Transmitting & receiving radio-waves and the dangers of EM waves.
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 Students should be clear on the terms luminous and non-luminous.
 Waves properties such as transmit, reflect and absorb should be demonstrated.
 Students should understand the terms opaque, translucent and transparent.
 Light rays should be drawn in pencil, with a ruler and an arrow, to show the direction of travel.
 Make sure that terms such as angle of incident and reflection are clear, students should be able to link 

this to the law that the are both equal on a plane surface.
 Students need to learn the labels for the parts of the eye.
 Ensure that students can explain using ray diagrams how an image enters the eye and is focused on the 

retina. This can be extended to incorporate how lenses correct problems with vision.
 Explain how light is 'split' in a prism due to the 'double' refraction and the speed changing as the light 

enters/leaves a more dense medium.
 Ensure students are clear on what is happening to the 7 colours of white light when filters are applied.
 Soundwaves are caused by vibrations, travels at 330m/s and cannot travel in a vacuum.
 Key features of a soundwave, amplitude, peak, trough, wavelength.
 Learn the term decibels dB for measuring sound.
 Learn and be able to label the parts of the ear.
 Develop an understanding of the human hearing range and how damage can occur.
 Using models to show soundwaves – slinky demonstration

 Ensure students can label the key features of a wave on a transverse and 
longitudinal diagram.

 Students should be able to apply the basic properties of waves e.g. reflection, 
absorption, refraction to ultrasound machines, seismic waves etc.

 Categorise P and S waves as longitudinal and transverse.
 Teach the idea of supposition as an explanation as to how noise cancelling 

headphones work.
 Explicitly teach the seven parts of the EM spectrum along with uses and dangers.
 Get students to develop a mnemonic to remember the order of the EM spectrum.

 Equation linking the wave speed, frequency and wavelength should be known.
 Define: Wavelength, Amplitude, Frequency, Peak, Trough, Period.
 Calculate the wavelength of a wave from a labelled diagram of a wave.
 Calculate the frequency of a wave given the number of waves (possibly from interpreting a 

diagram) and the time.
 Calculate the speed of a wave. Rearrange the equation to find any unknown given the other 

two values.
 Ensure students can draw the 'normal' line to a surface using a ruler and set-square or protractor 

and measure rays with the 'normal' line as zero.
 Strongly reinforce when rays refract toward the 'normal' and when they refract away from the 

'normal' line, supported with lots of practice in predicting the path of the ray.
 Recognise that echoes are reflections of sound and behave in the same way as light 

reflections. Appy this to ultrasound and diagnostics.
 Specifically state properties that all electromagnetic radiations have in common (they all travel 

at the same speed in a vacuum, all reflect, refract, diffract, transfer energy, are transverse)
 How radio waves are received, inducing a current of the same frequency in the aerial.
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 Knowing that light travels faster than sound.
 Knowing that light travels in straight lines and that when light is blocked, shadows are formed.
 Don’t let the term 'bent' during refraction confuse students that light travels in straight lines, what we actually 

mean is that at a boundary light rays change direction because the speed of transmission changes.
 Students often get in a muddle with bending towards, bending away from the normal – take time to practise 

this.
 Students mistakenly think red yellow and blue are primary colours of light, where it is really red green and blue.
 Many students have never heard the term trough used e.g. pig trough.
 Students don’t apply the wave properties from light, reflection, absorption etc to sound.
 Ensure that students are clear when they are talking about pitch they mean frequency.

 Students often confuse a soundwave as transverse because the wave shape is 
often shown like this on television or on an oscilloscope

 Confusion can occur around the key language, ensure that students are 
clear about the differences between amplitude, wavelength & frequency and 
don’t confuse pitch with amplitude.

 Ensure to make clear that in waves energy is passed from particle to particle and 
that it is energy being transferred by the wave, not matter.

 Energy, not matter, travels by waves. Although it appears that water is moving in one direction 
when it is wavy, in fact, individual water molecules actually move up and down, not in a 
sideways direction.

 Sound waves must have a medium to travel through. Without air, sound cannot be heard. 
Sound can also be transferred through other mediums, such as water

 The angle of light rays hitting the surface of a mirror or glass block must be measured to the 
normal line, not to the surface of the glass.

 Students often get confused with how to use a protractor, especially which scale to use (the 
one going clockwise usually overlaps with the one going anti-clockwise) so they MUST 
concentrate on whereabout the zero is and align that with the 'normal' line.

 Properties of electromagnetic waves are not what they are used for.
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 Draw light-rays on diagrams of reflection and refraction using a ruler
 Draw and label diagrams of waves to show wavelength and amplitude.

 Identify waves as being longitudinal or transverse
 Compare sections of the electromagnetic spectrum in terms of higher or lower 

frequency and longer or shorter wavelength

 Design a method to investigate the property of waves (ripple taken/string) (no variables)
 Draw and label wavelength and amplitude on a wave diagram
 Describe methods for finding the speed of sound
 Evaluate the hazards of the different electromagnetic radiations.
 Compare wavelength and frequency of electromagnetic radiations using values.
 Apply rules of rays through lenses to show where an image is formed by a lens
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 Taking measurements using a protractor and understanding angles
 Drawing scientific ray diagrams with technical accuracy
 Conversions between orders of magnitude, kilo, mega, nano etc.

 Calculate wave speed (no change in the subject)
 Standard form could be referenced during the EM spectrum lesson with more able 

students, this has not yet been taught in maths.

 Use a protractor to measure angles.
 Use the wave equation to calculate wave-speed, frequency and/or wavelength.
 Use of standard form and prefixes to values (milli, micro, nano, kilo, mega, giga) to convert 

values for calculations

WAVES
*Only relevant to triple science



USEFUL LINKS

 Five year POS – All the lesson resources for each strand can be found here

 2021-2022 POS – A full roadmap for the program of study

 KS4 Revision Resources – Includes booster sessions to use in preparation of mock and
terminal examinations

 Asynchronous Toolkit – Includes video tutorials and logos to support asynchronous
remote learning

 Project Ideas – Lesson resources to support wider curriculum opportunities

 Science CPD – Contains all documentation used during subject-specific CPD sessions


