Current KS3

Year 7

Big ideas: Across all of KS3 disciplines ideas surrounding energy stores and transfers are addressed.

Biology: Organisms are made of one of more cells, which need a supply of energy and molecules to carry out life processes. All organisms, including humans, depend on, interact with and affect the environments
in which they live and other organisms that live there.
Chemistry: The behaviour and structural arrangement of atoms explains the properties of different materials. Materials are made either of a single chemical substance or a mixture of substances which each have

distinctive properties.

Physics: Forces make things change. Understanding forces helps predict and control physical change.

Working Scientifically focus: How scientists make observations, derive conclusions and ask questions
Maths focus: Using and rearranging equations. Decimal places and rounding.

Phase 1

Phase 2

Phase 3

Phase 4

Living and non-living things. Cells and
their structure. Magnification.
Particle model and changing states.

Multicellular organisms. Diffusion. Digestive system,
respiratory system.
Heating and cooling. The properties of gasses. Density.

Reproduction, menstrual cycle.
Solutions. Separating techniques.

Newton’s second law and acceleration.

Food chains and webs.
Interdependence and bioaccumulation.
The turning effect of forces. Energy

Topics Basic forces and their interactions. Review of forces and links to motion. Speed and motion Terminal velocity. stores and transfers — particularly
Contact v non -contact forces. graphs. Review of non-contact forces — weight. mechanical transfers.
Magnetism.
Students complete a set of multiple choice diagnostic questions for each phase to identify misconceptions within the content.
Assessment | oy, dents complete 3 summative assessments each year. These are KS3 exam questions which build on previous topics through the year.
Working Scientifically: Maths Skills:
WS1: Identify and record key features of an observation. MS1: Recognise and use expressions in decimal form
. WS2: Complete scientific drawings of observations MS2: Rounding numbers to a variety of decimal places
s'f'!ls WS3: Describe whether observations align with scientific theory and if it doesn’t state why MS3: Solve simple equations
thrf:l:sg:et:e WS4: Describe how observations can change scientific understanding over time MS4: Rearrange simple equations
year WSS5: Derive scientific conclusions MSS5: Interpreting simple graphs
WS6: Identify potential hazards, suggesting ways to reduce the risks associated with them.
WS7: Cover basic lab skills to conduct experiments safely
WS8: Construct a scientific method
KS2: Living v non-living things. KS2: Structure and basic function of the digestive system | KS2: Reproductive processes. KS2: Food chains and habitats.
Classification of organisms. and other body systems. Dissolving and reversible/physical Observations of gears and pulleys
Prior Identifying SLG’s, states of matter, Observing changes in state, in particular evaporation and | change. increasing a turning force.
knowledge [ orticle model. melting. Simple forces.
Simple forces, magnets. Gravity (may have been taught incorrectly)
Cell structure and function — Year 8 M Diffusion — Year 8 M&EC, GCSE Paper 1 Reproduction — Year 9, GCSE Paper 2 Interdependence — Year 9, GCSE Paper
. & EC, Year 9 DNA and GCSE Paper 1 Biological systems — GCSE Paper 1 Newton’s Laws — GCSE Paper 2 2
L;::(:r? Particle model and changing states — Motion — GCSE paper 2 Separating techniques — GCSE Paper 1 Turning effects of forces — GCSE Paper 2
learning GCSE Paper 1 Gas properties — GCSE paper 1

Forces — GCSE Paper 2.

Heating and cooling — Year 8, GCSE Paper 1




Year 8

Big ideas: Across all of KS3 disciplines ideas surrounding energy stores and transfers are addressed.
Biology: The cellular basis of life. Organisms are made of one or more cells, which need a supply of energy and molecules to carry out life processes.
Chemistry: Chemical reactions. During a chemical reaction, atoms are rearranged forming new substances. Substances and properties. Materials are either made of a single chemical substance or a mixture of

substances which each have distinctive properties.

Physics: Sound, light and waves. Waves radiate information. Understanding waves helps us to communicate. Earth in space. Understanding the uniqueness of the Earth and the vastness of space gives us

perspective and awe.

Working Scientifically focus: Scientific investigations - Variables, accuracy, precision, repeatability and reproducibility
Maths focus: Re-arranging equations. Drawing and interpreting graphs

Phase 1

Phase 2

Phase 3

Phase 4

Respiration and scientific investigations
Atoms, elements and compounds. Structure of
periodic table. Chemical and physical changes.

Circulatory system. Exchange surfaces in
respiratory and digestion systems
Conservation of mass. Reactivity series. Acids and

Photosynthesis. Plant transport systems. Carbon
and water cycle.
Chemical reactions - Reactions with acids,

Review key ideas
Review key ideas
Earth structure, our solar system, phases

Topics Basic wave properties. Wave speed. Alkalis. Oxidation. of the moon, Seasons, Day and year,
Transverse waves — reflection and colour Longitudinal waves — sound, echolocation. EM Universe.
spectrum uses, properties.
Students complete a set of multiple choice diagnostic questions for each phase to identify misconceptions within the content.
Assessment Students complete 3 summative assessments each year. These are KS3 exam questions which build on previous topics through the year.

Skills revisited

Working Scientifically:
WS1: Design an experiment to test a hypothesis.

WS2: Identify the variables from information about an investigation.
WS3: Explore accuracy, precision, repeatability and reproducibility for scientific investigations
WS4: Identify aspects of a method that did not go according to plan and suggest improvements

Maths Skills:
MS1: Solve simple equations

MS4: Draw conclusions from data

MS2: Describe simple relationships from graphs
MS3: Interpreting and utilizing scales and scale bars

throyuei':the WS5: Construct appropriate tables and graphs to display experimental data.
WS6: understand and use Sl units and IUPAC (International Union of Pure and Applied
Chemistry) chemical nomenclature
WS7: Identify potential hazards, suggesting ways to reduce the risks associated with them.
KS3: Basic cell structure and magnification. KS3: Digestive and respiratory systems KS3:Light intensity and colour KS3: Gravitational fields
States of matter and changing states — physical Diffusion Acids and alkali Speed calculations
changes Basic chemical reactions Basic wave structure for longitudinal waves. Light
Prior Energy transfers — links to wave propagation. Basic wave properties Speed calculations from Year 7 KS2: Day and night, solar system, the
knowledge Reflection moon.

KS2: Reversible and irreversible changes.

KS2: Circulatory system, structure of plants. Light
and reflection.

KS2: Plants, greenhouse gases, water cycle.

Reversible and irreversible changes. Sound basics.

Links to future
learning

Cell structure and magnification — Year 9
Atoms, elements and compounds — Year 9
Waves — Phys GCSE Paper 2

Chemistry GCSE — various topics

Biology GCSE — various topics

Colour — links to Phase 3 Year 8.
Conservation of mass — Year 9

Waves — Year 8 Phase 3, GCSE Paper 2
Chemistry GCSE — various topics
Biology GCSE — Paper 1

Photosynthesis — Bio GCSE Paper 1 and Paper 2
Chemical reactions — Chem GCSE paper 1 & 2
Waves Phys GCSE Paper 2

Space — Phys GCSE Paper 2




Year 9

Big ideas: Across all of KS3 disciplines ideas surrounding energy stores and transfers are addressed.
Biology: Heredity and life cycles. Genetic information is passed from each generation to the next; this information and the environment affect the features, growth and development of organisms. Variation, adaptation and evolution.
Differences between organisms cause species to evolve by natural selection of better adapted individuals. The great diversity of organisms is the result of evolution

Chemistry: Substances and properties. Materials are either made of a single chemical substance or a mixture of substances which each have distinctive properties. Chemical reactions. During a chemical reaction, atoms are rearranged

forming new substances.

Physics: Electricity. The everyday world is largely a consequence of electrical charge. Understanding electricity and magnetism helps us develop technology to improve lives

Working Scientifically focus: Testing scientific theories and analysing experimental data
Maths focus: Mathematical relationships including ratios and percentages

Phase 1

Phase 2

GCSE Ready

Cell structure. Mitosis and meiosis
Atomic structure. Atomic mass, RFM and % mass.

DNA structure and function. Inheritance.
Formation of ions, ionic formulae and common

Students start their GCSE journey with a transition unit covering the key working scientifically and
maths skills needed at GCSE.

Topics Statice Electricity, Conductors and insulators. Basic compounds Students then start with the GCSE Atomic Structure and The Periodic Table unit before progressing
series circuits. Parallel circuits. Ohm’s Law and resistance. onto the GCSE Energy and GCSE Cell Biology topics
Students complete a set of multiple choice diagnostic questions for each phase to identify misconceptions within the content.
Assessment Students complete 3 summative assessments each year. These are KS3 exam questions which build on previous topics through the year.

Skills revisited
through the year

Working Scientifically:

WS1: Demonstrate scientific theories using experimental techniques

WS2: Comment on whether experimental findings fit with known scientific explanations.
WS3: Describe relationships between experimental data

WS4: Construct appropriate tables and graphs to display experimental data.

WS5: Explore sources of error in experimental findings.

WS6:Explore accuracy, precision, repeatability and reproducibility for scientific investigations
WS?7: understand and use Sl units and IUPAC (International Union of Pure and

Applied Chemistry) chemical nomenclature

WS8: Identify potential hazards, suggesting ways to reduce the risks associated with them.

Maths Skills:

MS1: Use ratios, fractions and percentages

MS2: Perform calculations from experimental data

MS3: Interpreting relationships from more complex graphs and draw conclusions
MS4: Solve simple equations and mathematical relationships

Prior Knowledge

KS3: Cell structure and function.

Magnification

Atoms, elements and compounds.

Energy transfers — related to electrical transfers in
conductors.

Models to explain complex ideas

KS2: Building series circuits and circuit symbols.

KS3: Magnification
Basic atomic structure
Circuit basics and series circuits

KS2: Offspring inheriting characteristics from
parents.
Building circuits.

KS3: Basic atomic structure
Energy stores and transfers

KS3: Basic inheritance

lonic structures

Period table structure from Year 8
Energy and work from Year 7

KS2: Adaptations in animals and plants.
Energy.

Links to future
learning

Cell Structure/Magnification — Bio GCSE Paper 1. Mitosis
and meiosis — Bio GCSE Paper 2

Mass calculations — Chemistry GCSE Paper 1

All electricity — Phys Paper 1

DNA structure and function. Inheritance — Bio CCSE Paper
2

lonic bonds and compounds — Bonding and structure
Chem GCSE Paper 1

All electricity — Phys Paper 1

Variation. Adaptations, natural selection, selective
breading. — Bio CCSE Paper 2

Bonding and structure Chem GCSE Paper 1

All electricity — Phys Paper 1

Static electricity — Triple Phys Paper 1
Energy resources - Phys Paper 1




KS4 Curriculum Overview - Biology

Students have a choice to pursue the triple science pathway or remain on the combined science pathway at the end of Year 9.

Year 10

Year 11

GCSE Biology and Combined Science Biology Paper 1

GCSE Biology

and Combined Science Biology Paper 2

Topic Title Cell Biology Infection and Response Organisation Bioenergetics Ecology IVE Homeostasis

Key areas This topic introduces pupils to The infection and response Organisation develops Bioenergetics is a The ecology topic Inheritance, variation | The focus of this topic

of focus the fundamental building blocks | topic develops pupils’ pupils’ understanding of topic that links explores how and evolution is on how organisms
of living organisms and understanding of how the how cells work together to | together previous energy is explores how regulate internal

establishes the core biological
principles that underpin the rest
of the Biology course. Pupils
develop an understanding, built
on from our KS3 curriculum,
that cells are highly organised
systems whose specialised
structures allow life processes
to occur.

It also builds on the embedded
work from KS3 on microscopy
and how cell structure is linked
to function, as well as how
substances move into and out
of cells and how cells grow and
divide. This is built upon in later
topics.

body protects itself from
disease and how modern
medicine combats
pathogens. Pupils explore
the interaction between
microorganisms and the
human body, building a
foundation for later study of
health, immunity, and
biotechnology.

This unit builds on KS3
knowledge of microbes and
health and extends it to
examine how pathogens
cause disease, how the
immune system responds,
and how scientific advances
have reduced the impact of
infectious illness. Emphasis
is placed on prevention,
treatment, and the social
importance of vaccination
and drug development.

form tissues, organs, and
organ systems that
maintain life. It
emphasises the
coordination required in
multicellular organisms
and links structure to
function at increasing
levels of biological
complexity.

This unit builds on prior
knowledge of cells and
extends it to whole-body
systems, focusing on how
substances are
transported, how
digestion through
enzymes provides
essential molecules, and
how plants organise
resources for survival.
Students take the
opportunity to study the
heart, cardiovascular
disease as well as other
non-communicable
diseases and risk factors
in detail. This allows for a
deeper study of the
impact as well as some of
the ethical questions
behind treatments.

learning. At St Mary’s
we blend the teaching
of Bioenergetics with
Organisation. Firstly
teaching Organisation
in humans, then
Organisation in plants.
The topic as outlined
by AQA focuses on
how living organisms
obtain and use energy
to sustain life
processes. Pupils
examine the transfer
of energy in biological
systems and develop
an understanding of
how plants and
animals depend on
chemical reactions to
build and release
energy stores.

This unit builds on
earlier knowledge of
cells and organisation
by linking cellular
processes to
whole-organism
energy demands. It
highlights the
interdependence of
photosynthesis and

transferred through
living systems and
how this transfer
shapes
ecosystems.
Pupils develop an
understanding that
energy flow
underpins
population size,
biodiversity, and
the stability of food
webs.

This unit applies
prior knowledge of
photosynthesis
and respiration
and applies it to
ecological
contexts,
emphasising the
movement of
biomass and
energy between
organisms and the
environment. It
highlights the
efficiency and
limitations of
energy transfer
and the

consequences for

characteristics are
passed between
generations and how
populations change
over time. It
introduces the
genetic basis of
variation and
explains evolution as
a process driven by
natural selection.

This unit builds on
earlier knowledge of
cells and
reproduction and
extends it to the
structure and
function of DNA, the
role of genes, and
the mechanisms that
generate diversity
within species. It
provides a framework
for understanding
both continuity and
change in living
organisms.

conditions and respond
to changes in their
environment. Pupils
develop an
understanding that
stable internal
conditions are
essential for survival
and that coordination
systems allow rapid
and effective
responses to stimuli
using the example of
blood glucose control.

This unit builds on prior
knowledge of
organisation and
bioenergetics by
examining control
systems in the human
body and plants. It
emphasises feedback
mechanisms, the role
of hormones and the
nervous system, and
how the body
maintains balance
despite external
change.




respiration and
explores how
environmental factors
influence biological
productivity.

food production
and sustainability.
Linking this back to
climate change
and the human
effect on the
environment

around us.
Working This introductory topic provides Students continue to Students further develop Students continue to The ecology topic The inheritance, Students continue to
Scientificly pupils with their first opportunity | develop their working their practical and develop their ability to provides variation and further develop their

to develop core practical skills in
biology. Students use
microscopy to observe, draw,
and calculate magnification of
cells, establishing accurate
observational and recording
techniques.

The required practical on
osmosis introduces key
elements of working
scientifically, including
identifying variables, collecting
and analysing data, and
presenting results graphically.
This practical consolidates prior
knowledge from KS3 while
supporting the transition to more
abstract biological concepts
through direct, hands-on
investigation.

scientifically skills
throughout this topic,
including forming
hypotheses, identifying
variables, and analysing
data through regular
retrieval and application
tasks. There is a strong
emphasis on interpreting
data and evaluating
practical techniques,
particularly in the context of
disease prevention and
treatment.

For Triple Science students,
this topic introduces
microbiology and aseptic
technique through a
required practical. This
provides opportunities to
develop precision, control
contamination through
aseptic technique, and
understand the importance
of reliable methods when
working with
microorganisms.

analytical skills through
two key required
practicals: food tests and
enzyme activity. The food
tests practical introduces
qualitative and
semi-quantitative
methods, enabling pupils
to identify the presence of
biological molecules and
make comparisons
between samples.

The enzymes practical
provides opportunities to
follow complex methods
involving multiple
reagents, reinforcing
accuracy, organisation,
and attention to detail.
Pupils analyse their
results by calculating
rates of reaction,
presenting data
graphically, and
identifying trends.
Throughout the topic,
emphasis is placed on
applying prior knowledge
of variables, method
design, and evaluation to
improve the quality and
reliability of experimental
work.

plan and carry out
scientific
investigations,
including forming
hypotheses,
identifying variables,
and applying
appropriate methods.
The required practical
on photosynthesis
provides opportunities
to refine experimental
techniques and
improve the precision
and accuracy of
results through careful
selection of equipment
and control of
variables.

Pupils also develop
their ability to analyse
and interpret data,
identifying patterns
and drawing valid
conclusions linked to
limiting factors. They
apply scientific models
and theories to explain
results and make
predictions in both
familiar and unfamiliar
contexts,
strengthening their
understanding of how
evidence supports
biological
explanations.

opportunities for
pupils to apply
working
scientifically skills
in real-world
contexts, with
fieldwork and
environmental data
collection. Pupils
develop their
ability to
investigate the
distribution and
abundance of
organisms and
consider the
challenges of
collecting reliable
data outside the
laboratory.

The required
practical on
sampling
techniques
enables students
to use quadrats
and transects to
collect quantitative
data, apply
sampling methods,
and analyse
patterns in species
distribution.
Emphasis is
placed on
identifying
variables, ensuring
valid sampling
methods, and

evolution topic
continues to develop
pupils’ working
scientifically skills
through the
application of
knowledge rather
than practical
investigation. There
is a strong emphasis
on using evidence,
analysing data, and
applying genetic
principles to
unfamiliar contexts.

Students are
regularly assessed
on their ability to form
hypotheses, interpret
genetic information,
and analyse patterns
through retrieval
practice and
exam-style
questions.
Opportunities are
embedded to
practise constructing
and interpreting
genetic crosses,
evaluating evidence
for evolution, and
explaining biological
processes using
precise scientific
language.

working scientifically
skills through both
practical investigation
and application of
theory. Emphasis is
placed on analysing
data, interpreting
responses, and
understanding how
biological systems
maintain stability.

The required practical
on reflexes allows
students to investigate
reaction time,
reinforcing skills in
planning methods,
controlling variables,
and collecting reliable
data. Pupils analyse
their results, identify
patterns, and evaluate
the reliability of their
methods, linking their
findings to the function
of the nervous system.

For Triple Science
students, the
germination required
practical extends these
skills by investigating
the conditions needed
for seed germination.
This provides further
opportunities to control
variables, collect
quantitative data, and
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interpreting
ecological data.

For Triple Science
students, the
decay required
practical extends
these skills by
investigating the
rate of
decomposition
under different
conditions. This
allows pupils to
further develop
their ability to
control variables,
analyse rates of
change, and
evaluate the
reliability of
methods in a
biological context.

This topic particularly
strengthens skills in
data interpretation,
extended response,
and the application of
theoretical models,
supporting pupils in
developing
well-reasoned,
evidence-based
explanations required
for success in
examinations.

interpret results in the
context of biological
processes.

Across the topic,
students continue to
develop their ability to
apply knowledge
through exam-style
questions and retrieval
practice, strengthening
data interpretation,
analysis, and the
construction of clear,
evidence-based
explanations.

Assessmen
t (formative
and

Students complete a set of diagnostic questions for their formative assessment. This is done for each topic so that misconceptions can be

identified and addressed.

In addition to the diagnostic questions used for
formative assessment, students also complete
two mock exams. The first is in October and

summative | Students complete a snap shot assessment at the start of year 10 for us to determine their starting point for key knowledge needed to be done in class covering all content taught in year
successful at GCSE. They then complete 3 summative assessments through the year which all build on prior learning. 10. The second is a full length exam conducted
centrally covering all paper 2 content that is
taught.
Interdiscipli | The links with chemistry include; | The links with chemistry The links with chemistry The links with The links with The links with In Physics, the nervous
nary pupils explore diffusion, include; pupils explore the include; pupils study chemistry include; chemistry include; chemistry include; system links to
learning osmosis, and active transport action of antibiotics, enzymes, digestion, and pupils explore pupils explore pupils explore DNA electrical signalling and

through particle theory and
concentration gradients.

The links with physics include,
microscopy develops
understanding of light, lenses,
and magnification.

Mathematics is applied through
calculating magnification,
surface area to volume ratios,
and interpreting graphical data.

These connections help pupils
apply scientific ideas in a range

antiseptics, and the role of
chemical treatments in
medicine.

Mathematics links, students
interpret data on infection
rates, analyse trends, and
evaluate the effectiveness
of treatments and vaccines.

Geography links arise
through the study of global
disease spread, pandemics,
and the impact of

the breakdown of
molecules into absorbable
substances.

In mathematics, students
calculate rates, interpret
graphs, and analyse data
related to heart rate,
digestion, and health.

Physics links include
pressure and flow within
the circulatory system and
the mechanics of the
heart.

photosynthesis and
respiration as
chemical reactions
involving energy
changes and
reactants/products.

In physics, energy
transfer, light intensity,
and efficiency link
directly to core energy
concepts.

In mathematics,
students calculate

nutrient cycles,
decomposition,
and the role of
carbon and
nitrogen in
ecosystems.

In physics, energy
transfer between
trophic levels links
to efficiency and
energy loss.

In mathematics,
students analyse

as a molecule and
the role of proteins in
determining
characteristics.

In mathematics,
students interpret
genetic ratios,
probabilities, and
analyse patterns in
inheritance data.

Physics links include
imaging technologies
and radiation in

stimulus—response
pathways.

In mathematics,
students interpret data,
analyse trends, and
evaluate changes in
internal conditions
such as blood glucose
levels.

Geography links arise
through human
responses to
environmental change
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of familiar and unfamiliar
contexts.

environmental factors on
transmission.

Physics connections
include sterilisation
methods and the use of
radiation in medical

These links help pupils
understand how body
systems function within
wider scientific and
societal contexts.

rates of
photosynthesis and
respiration, interpret
graphs, and analyse
limiting factors.

Geography links arise

population data,
calculate biomass,
and interpret
graphs of
distribution and
abundance.

mutation and medical
applications.

These links help
pupils understand
how genetic
processes shape

and survival in different
conditions.

Psychology
connections include
behaviour, reflexes,
and how the brain

treatments. through food Geography links both individuals and processes and
production, are central, populations. responds to stimuli.
These links help pupils sustainability, and the | including
understand the wider impact of ecosystems,
impact of disease and the environmental factors human impact,
scientific approaches used on crop yield. sustainability, and
to control it. global resource
These connections management.
help pupils understand
how energy underpins | These connections
both biological help pupils
systems and global understand the
challenges. interactions
between
organisms and
their environment
at both local and
global scales.
Progressio This topic is built upon In AQA A Level Biology, it In AQA A Level Biology, In AQA A Level In AQA A Level In AQA A Level In AQA A Level
n of throughout the entirety of the supports key areas such as | it supports topics such as | Biology, it supports Biology, it supports | Biology, it supports Biology, it supports key
learning GCSE course, most notably the immune system, the heart and circulatory key areas such as topics such as key areas such as areas such as nervous

Infection and Response,
Organisation and Inheritance,
variation and evolution.

In AQA A Level Biology, it
underpins key topics such as
cell structure, membrane
transport, the cell cycle, and the
role of organelles in specialised
cells.

In AQA A Level Chemistry,
concepts such as diffusion,
concentration, and molecular
interactions support
understanding of physical
chemistry and biochemical
processes.

In AQA A Level Physics,
microscopy links to optics,

pathogens, and the body’s
defence mechanisms.

In AQA A Level Chemistry,
it links to the development
and action of drugs,
including antibiotics and
their interaction with
biological systems.

In WJEC Medical Science,
this knowledge is central to
understanding disease
transmission, diagnosis,
treatment, and prevention.

In AQA Environmental
Science, it contributes to
understanding the spread of
disease in populations and

system, digestion and
absorption, and exchange
surfaces.

In AQA A Level
Chemistry, it links to
enzymes, biological
molecules, and the
chemical breakdown of
food.

In AQA A Level Physics,
concepts such as
pressure, flow, and
transport systems relate
to the movement of
substances in the body.

In WJEC Medical
Science, this knowledge
is essential for

photosynthesis,
respiration, ATP
production, and
energy transfer within
cells.

In AQA A Level
Chemistry, it links to
energetics, redox
reactions, and the role
of enzymes in
biochemical
processes.

In AQA A Level
Physics, concepts of
energy transfer,
efficiency, and power
are reinforced through
biological contexts.

ecosystems,
energy transfer,
nutrient cycles,
and population
dynamics.

In AQA
Environmental
Science, it is
central to
understanding
sustainability,
resource
management,
biodiversity, and
human impact on
ecosystems.

In AQA A Level
Chemistry, it links
to biogeochemical

DNA structure, gene
expression,
inheritance, and
evolutionary biology.

In AQA A Level
Chemistry, it links to
the molecular
structure of DNA and
the role of proteins in
biological systems.

In WJEC Medical
Science, this
knowledge underpins
understanding of
genetic disorders,
screening, and
personalised
medicine.

coordination, hormonal
control, and
homeostatic
mechanisms including
blood glucose and
temperature regulation.

In AQA A Level
Chemistry, it links to
chemical signalling, the
role of hormones, and
biochemical pathways.

In AQA A Level
Physics, it connects to
electrical signalling in
neurons and the
transmission of
impulses.




including lenses and image
formation.

In WJEC Medical Science,
knowledge of cells, tissues, and
cell division is essential for
understanding human health,
disease, and diagnostic
techniques.

the impact of environmental
factors on health.

These connections prepare
pupils for more advanced
study of how science is
applied to medicine and
public health.

understanding human
physiology, health
monitoring, and disease
such as cardiovascular
conditions.

In AQA Environmental
Science, it underpins
understanding of
energy flow in
ecosystems,
productivity, and
sustainable food
production.

cycles such as the
carbon and
nitrogen cycles.

In mathematics,
data handling and
statistical analysis
developed in this
topic support
ecological

In AQA
Environmental
Science, it
contributes to the
study of biodiversity,
adaptation, and the
impact of
environmental
change on species.

fieldwork and

interpretation at A

Level.

In WJEC Medical
Science, this
knowledge is essential
for understanding
physiological
regulation, diagnosis,
and treatment of
conditions such as
diabetes

KS4 Curriculum Overview - Chemistry

Students have a choice to pursue the triple science pathway or remain on the combined science pathway at the end of Year 9.

Year 10

Year 11

GCSE Chemistry and Combined Science Chemistry Paper 1

GCSE Chemistry and Combined Science Chemistry Paper 2

Topic Title Atomic Bonding and Quantitative Chemical Energy Changes Rate of a Organic Chemical Chemistry of the Using
Structure and Structure Chemistry Changes Reaction Chemistry Analysis Atmosphere Resources
The Periodic
Table

Key areas of Understanding | Structure and The core focus | Chemical Energy The "Rate and Organic Chemical Chemistry of Using

focus the nuclear bonding of GCSE changes changes Extent of chemistry Analysis the Resources
model, focuses on the quantitative focuses on the focuses on Chemical focuses on the centers on Atmosphere focuses on the
consisting of a understanding chemistry is the | reactivity series | distinguishing Change" topic study of carbon | using focuses on the life cycle
dense, of the three law of and between focuses on how | compounds, formulations evolution of the | assessment
positively types of strong conservation of | displacement exothermic and | quickly primarily those and Earth's and
charged chemical mass, which reactions, endothermic reactions occur | found in fuels chromatograph | atmosphere, sustainability of
nucleus bonds—ionic, dictates that explaining how | reactions by and the and living y to distinguish | explaining how | materials,
(protons and covalent, and atoms are metals are monitoring theoretical organisms. The | pure carbon dioxide emphasising
neutrons) metallic—and neither created | extracted from temperature reasons behind | topic centers substances levels the importance
surrounded by how electron nor destroyed, their ores fluctuations and | these speeds. on the from mixtures, decreased of recycling and
orbiting transfer or requiring the based on their representing The topic is properties and specifically by while oxygen reducing the
electrons in sharing creates | use of position relative | energy split into three separation of calculating and nitrogen environmental
specific energy | these bonds. balanced to carbon or transfers key areas: crude oil into values to levels rose over | impact of
shells. Students symbol through through Measuring and | useful alkanes identify billions of extracting finite
Students must identify the equations and electrolysis. reaction Calculating via fractional components. years. raw materials.
master distinct relative formula | Students must profiles. Higher | Rates, Factors distillation and Students must Students must
calculating properties of mass to track understand the | tier students Affecting Rate the subsequent | also master the | Students must understand the
subatomic substances substances. reactions of must master and Collision cracking of long | chemical tests understand the | industrial
particles using based on their Higher-tier acids to form bond energy Theory. chains into for common greenhouse processes used
atomic and bonding and students must salts, including calculations, Students must more reactive gases like effect and how to provide
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mass numbers, | overall master the the pH scale, determining the | use collision alkenes. hydrogen, human potable water,
as well as structure. mole concept neutralisation, overall energy theory to Students must oxygen, carbon | activities like including
distinguishing and the and the specific | change by explain these master the dioxide, and deforestation filtration,
between Avogadro ions produced subtracting the | changes, functional chlorine. and fossil fuel sterilisation,
isotopes and constant to in aqueous energy specifically how | groups and combustion and the
ions. There is a perform solutions. The released during | factors reactions of For the increase gases | energy-intensiv
strong stoichiometric curriculum also | bond making increase the specific Chemistry only | like methane e desalination
emphasis on calculations. requires from the energy | frequency of homologous content, the and, of salt water.
electron mastery of required for collisions or the | series, focus shifts to contributing to
configuration, redox bond breaking. energy of including identifying global climate For Higher Tier
specifically reactions, For Triple particles alkenes, metal and change. and Chemistry
how the where oxidation | students the relative to the alcohols, and non-metal ions only students,
arrangement of and reduction topic also activation carboxylic through flame Finally, the the focus
electrons in are defined in covers the energy. acids, tests, curriculum includes the
outer shells terms of both practical alongside their precipitation covers the Haber process
determines an oxygen application of respective reactions, and | atmospheric for ammonia
element’s loss/gain and these principles Students alsp chemical tests. instrumental pollutants production, the
chemical the transfer of in chemical study. reversible Finally, the methods like released by NNPK
properties and electrons. cells and fuel ;zfﬁtilor?:r?ir:r’ curriculum flame emission | combustion, fertilisers
reactivity. cells, where st degnts Le covers the spectroscopy. such as sulfur | industry, and
potential o formation of dioxide and the
difference is chgtghers synthetic particulates, comparative
generated principle. polymers and their benefits of
through through specific phytomining
chemical addition and impacts on and bioleaching
reactions or the condensation human health for extracting
oxidation of polymerisation, and the copper.
hydrogen. as well as the environment.
structure of
natural
polymers like
DNA, proteins,
and starch.
Structure and Working To master Energy Rates of Organic Chemical Chemistry of using
Working Students learn bonding scientifically in chemical changes reaction ha; a chemistry does | analysis has all | the atmosphere | resources has
Scientificly about the foquses on o changes, you exp_lores _ strong practical | not r]ave any studentg does not’have studgnts
development of using quantitative must accurately | variables in the | thread that RPA's, .however performing any RPA’s, carrying out
theoretical . use the context of allows students | the topic allows | chromatograph | however the distillation and
scientific theory | models to chemistry reactivity series | measuring to explore differ | for data y, a basic topic allows for | analysis of
and how ideas explain the focuses on to predict energy change | to methods of analysis, analytical data analysis, water samples.
change over physigal and using precise reaction in the RPA measuring the identification of techniqye but identification of | In the RPA
time based on chemical outcomes and Temperature rate of reaction | trends, graph one which trends, graph potable Water.
properties of measurements | identify hazards | Changes. depending on plotting and allows for the plotting and Students work

peer reviewed
evidence.
Students learn
about the use
of models in
science and
scale. They are
required to use
ratios and
percentages to

substances. It's
about moving
from the
"micro" (atoms
and ions) to the
"macro” (the
bulk materials

we see).

and controlled
variables to
determine
exact chemical
quantities. It
requires

distinguishing

to create safe,
valid methods.
You need to
precisely
measure
variables like
pH or gas
volume, using
repeats to
identify
anomalies and

Although the
practical itself
is simple, the
discussion
around the
validity or
results,
precision and
accuracy of
readings is very
valuable. This

the products.
The RPA used
coming in two
forms,
Disappearing
cross and
Using a gas
syringe to
measure
product. Both
methods

extrapolation
and calculation
of means and
ratios.

use of coalition
form
experimental
findings.
Chromatograph
y focuses on
the accuracy or
the method and
how each step
leads to valid
results.

extrapolation
and calculation
of means and
rations.
Students often
see pie charts
here too to
calculate
percentages.
The topic also
offers an

with complex
equipment with
a focus on
safety
measures and
record their
own data for
different
samples
ensureling
variables are



https://pmt.physicsandmathstutor.com/download/Chemistry/GCSE/Notes/AQA/6-The-Rate-and-Extent-of-Chemical-Change/Summary/6.1.%20Rate%20of%20reaction.pdf
https://pmt.physicsandmathstutor.com/download/Chemistry/GCSE/Notes/AQA/6-The-Rate-and-Extent-of-Chemical-Change/Summary/6.1.%20Rate%20of%20reaction.pdf
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analyse data
about atoms
and sub atomic
particles.

between
accuracy
(closeness to
truth) and
precision
(consistency),
while using
concordant
results to
minimize
random error.
Mathematical
mastery of the
mole concept
and the Law of
Conservation of
Mass is
essential for
calculating
theoretical
yields and
identifying
experimental
discrepancies.
Students
complete the
Neutralisation
by titration RPA

calculate a

reliable mean.

Students
complete two
RPA’s as part
of this topic,
Making a
Soluble Salt
and
Electrolysis.

is also an
opportunity to
use repeats,
calculate
means and
identify
anomalous
results.

enhance
students fine
motor skills,
allow them to
make
predictions,
record accurate
observations/re
sults, calculate
rate based off
data collected
and critically
analyse why a
particular
method is
chosen.

For triple
students, a
further RPA is
carried out,
Identification of
lons. Here
students obtain
qualitative
results for a
series of anion
and cation
tests.

opportunity to
explore the
development of
scientific
theory, the use
of models and
the importance
of peer review
in the context
of global
warming and

climate change.

correct leading
the valid and
comparable
results.
Students will
calculate
means and
identify
anomalies.

Assessment Students complete a set of diagnostic questions for their formative assessment. This is done for each topic so In addition to the diagnostic questions used for formative assessment,
(formative and that misconceptions can be identified and addressed. students also complete two mock exams. The first is in October and
summative) done in class covering all content taught in year 10. The second is a full
Students complete a snap shot assessment at the start of year 10 for us to determine their starting point for length exam conducted centrally covering all paper 2 content that is
key knowledge needed to be successful at GCSE. They then complete 3 summative assessments through the | taught.
year which all build on prior learning.
Interdisciplinary | GCSE atomic GCSE structure | GCSE GCSE GCSE energy GCSE rates of GCSE organic GCSE GCSE GCSE using
learning structure and bonding quantitative chemical changes link reaction chemistry chemical chemistry of resources
bridges synthesises chemistry changes chemistry and integrate bridges biology | analysis the atmosphere | connects
chemistry and physics-based bridges pure integrates physics through | mathematics and geography | combines bridges geography and
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physics by electrostatic mathematics chemistry with the and biology by by exploring mathematics geography and | economics
linking electron | forces and with industrial physics to conservation of | requiring the how ancient and forensics physics by through the
configuration to | mathematical engineering explain how energy, calculation of biomass through the examining the study of
reactivity and geometric and substances focusing on gradients and undergoes calculation of evolution of the | sustainability
nuclear models to environmental interact and calculating tangents on fossilisation Rf values and Earth's and the
properties to explain how science to how we extract | bond energies graphs to over millions of | the use of atmosphere industrial Life
radioactivity, subatomic solve real-world | vital resources. | and identifying determine years to form chromatograph | and the Cycle
while using the | interactions efficiency exothermic and | instantaneous the crude oil y to identify physical Assessment
historical dictate the problems. The topic endothermic rates of used for unknown mechanisms of | (LCA) used to
evolution of physical connects to reactions using | change. This modern fuels substances in the greenhouse | evaluate the
models to properties of physics through reaction topic connects and plastics. mixtures. It effect, where environmental
demonstrate materials. profiles. You to physics This topic integrates infrared and financial
how electrolysis, must through integrates physics via radiation is costs of
mathematical where electrical | understand the | collision theory, | environmental flame emission | trapped by gas | materials. It
evidence eneray i d role of applying kinetic | science spectroscopy, molecules. It integrates
) gy is use e ; . .
refines ere ) activation theory and through the where light integrates biology by
scientific to drive energy in energy transfer | study of life spectra are environmental utilizing
theory. chemical successful to explain how cycle analysed to science and phytomining
decomposition, collisions and temperature assessments determine the economics by and
how chemical and pressure and the identity and evaluating the bioleaching,
and through the cells convert influence ecological concentration global impact of | where plants
reactivity stored chemical | molecular impact of of metal ions. carbon and bacteria
series, which is | energy into movement. non-biodegrada | Additionally, the | footprints and are harnessed
. ble polymers topic links to the industrial to extract
fundamentally electrical .
on global environmental pollutants metals from
based on the energy. ecosystems. science by responsible for | low-grade ores.
tendency of applying these acid rain and Additionally, the
atoms to form analyt.ical respiratory. topicllinks to
techniques to issues. This physics and
positive ions by monitor topic also links | engineering in
losing electrons pollutants and to biology the production
ensure the through the of potable
safety of processes of water, focusing
potable water photosynthesis | on the energy
and food and respiration, | requirements
products. This which and filtration
. fundamentally methods
also links to
medical altered the needc:}d fc?r
. planet's oxygen | desalination
science where
leamers apply apd .carbon and sewage
dioxide levels treatment.
these to support life
techniques to ’
clinical testing.
Progression of The Structure and quantitative The Energy Rates of The study of Chemical Studying the using
learning knowledge of bonding is a chemistry understanding changes equip Reaction helps | carbon based analysis evolution of the | resources
the atom then fundamental teaches of chemical learners to students compounds, in initiates atmosphere brings together
acts as a tool topic in students about | reactions understand understand the | particular crude | students links to Using almost every
to explain more | Chemistry that the use of ‘the continues in the | rates and occurrence of oil seamlessly thinking and resources in topic in gcse
complex is woven mole’ in Energy reactions transitions into understanding how products chemistry,



https://www.bbc.co.uk/bitesize/topics/zt6ppbk
https://foresthill.lewisham.sch.uk/wp-content/uploads/2021/11/Chemistry-Pack-4-Chemical-changes.pdf
https://foresthill.lewisham.sch.uk/wp-content/uploads/2021/11/Chemistry-Pack-4-Chemical-changes.pdf
https://foresthill.lewisham.sch.uk/wp-content/uploads/2021/11/Chemistry-Pack-4-Chemical-changes.pdf
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chemical
phenomena in
Chemical
Changes and
Quantitative
chemistry.

In A level
Chemistry we
expand on
GCSE atomic
structure and
look at more
complex
iterations of the
structure of the
atom and
electron

configuration.

A-Level
Biology: You
use atomic
knowledge to
understand
molecular
biology, such
as how the
polarity of an
atom affects
DNA base
pairing or

protein folding.

A-Level
Physics: You
dive deeper
into the
nucleus itself,

studying

through most
other areas of
the GCSE
study,
especially in
chemical
changes where
the reactions of
acids,
extraction of
metal and
redox all hinge
on the
understanding
of chemical
bonding.

In A level
chemistry we
continue to
focus on this
key area of
chemistry
delving into the
types and roles
of
intermolecular
forces and
shapes of
molecules.

In A level
biology,
understanding
of bonding and
structure will
benefit learners
with
understanding
the formation
and breakdown
of bio\logical
molecules such
as starch and
proteins. As
well as
appreciating
the complexity
of
enzyme/protein
structure which

chemistry,
although it is
then using
infrequently
throughout the
rest of the
course, the
maths skills
gained certainly
area.

Quantitative
chemistry
forms a large
part of A level
chemistry both
as a stand
alone topic and
throughout
most other
topics.
Students will
learn gas
equation, back
titrations,
complex
reacting mass
calculations to
name a few.

In A level
physics,
biology and
Enviromental
science this
topic equips
learners with
maths skills
that have been
applied to
scientific
scenarios .
Making
accessing the
maths
elements of
each of these
courses much
easier.

Changes and
Rates of
reaction topics,
understanding
the progression
of reactions,
writing and
understanding
chemical
equations and
calculating
energy
changes.

In A Level
Chemistry the
knowledge
gained here is
utilised in many
aspects of
physical
chemistry
including
equilibrium,
enthalpy and
redox.

In Alevel
Biology
chemical
changes will
help students
to understand
the true
complexities of
biological
reactions in
cells like
respiration and
photosynthesis.

reversible
reactions.

In Alevel
chemistry,
learners delve
into complex
thermodynamic
s including
Hess’s Law,
Born-Haber
cycles and
Gibbs free
energy.

In Alevel
Biology
learners will
understand the
energetics of
respiration and
the currency of
ATP.

In A level
physics energy
is explore
further as a
physical law
not just
chemical
through,
Internal energy,
First Law of
Thermodynami
cs, Specific
heat capacity,
Energy transfer
by heating and
work.

industry,
becoming
relevant in
using
resources.

In A level
Chemistry the
study of rates
increasing in
complexity
quickly,
deriving rate
equations,
Arrhenius
equation and
mechanisms.

In A level
Biology,
learners apply
rates of
reaction to
biological
systems:
Enzyme—substr
ate complexes,
Lock-and-key
vs induced fit
models, Effect
of temperature
and pH,
Enzyme
concentration
and substrate
concentration,
Competitive
and
non-competitiv
e inhibition.

In Physics, rate
concepts are
embedded in
kinetic theory
and
thermodynamic
s. Students
study:
Maxwell-Boltz
mann

the topic
Chemistry of
the
Atmosphere
and Using
resources,
demonstrating
how the
reliance on
these organic
compounds
has impacted
our
environment.

In A level
chemistry we
take a much
broader and
deeper look at
functional
group
chemistry,
organic
mechanisms
and organic
analysis.

In A level
biology, organic
chemistry
underpins the
biochemistry of
humans and
other
organisms. The
knowledge of
these
compounds
make complex
biological
reactions
easier to
understand.

In
Environmental
chemistry,
Organic
chemistry links
to global

around purity
and analysis of
compounds
and mixtures.

In A level
chemistry this
thinking is
expanded on
heavily with:
TLC, mass and
infrared
spectroscopy,
ion testing,
NMR and
titrations.

In a similar way
students in A
Level Biology
use analytical
techniques like
chromatograph
y of biological
molecules and
calorimetry.

In
Environmental
science
students will
analyse soil
and water
samples.

impact the
environment.

In A level
Chemistry,
learners briefly
re-cover the
impact of fossil
fuels on the
atmosphere.
Students will
then study free
radical
substitution and
breakdown of
the ozone.

In A level
Biology and
Environmental
science the
understanding
of the delicate
balance of the
atmosphere will
help students
study the
carbon cycle,
water cycle and
nitrogen cycle
in more detail.
As well as
looking at the
impacts of land
pollution, water
pollution and
habitat
changes.

assessing the
environmental
impact of
products
through the
lens of raw
materials,
chemical
reactions in
production,
waste products
and disposal.

In "a level
chemistry
learners
explore atom
economy in
more detail,
industrial
reactions and
materials
chemistry.

In A level
biology
learners will
look at the
wider impact of
food production
and agriculture,
biodiversity and
conservation.

Environmental
Science
students will
assess the
impact that
resource
management
has on the
climate and the
sustainability of
these practices.
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particle
physics,
quarks, and the
fundamental
forces that hold
subatomic
particles

together.

is determined
by sequence of
amino acid
bonding and
intermolecular
forces.

In A level
physics
students will
study quantum
mechanics,
forces and
particle model,
all of which will
build up thelis

GCSE learning.

distribution,
Molecular
kinetic energy
distributions,
Temperature
and energy
transfer,
Exponential
decay
(radioactivity as
rate process),
Time constants
and half-life.

In
environmental
sciences rates
are applied to
environmental
processes:
Decomposition
rates, Carbon
cycle, Nitrogen
cycle, Climate
feedback rates,
Ocean
acidification.

challenges:
Fossil fuels and
climate change,
Biofuels,
Biodegradabilit
y of polymers
and
microplstics.




KS4 Curriculum Overview - Physics

Students have a choice to pursue the triple science pathway or remain on the combined science pathway at the end of Year 9.

14

Year 10

Year 11

GCSE Physics and Combined Science Physics Paper 1

GCSE Physics and Combined Science Physics Paper 2

Topic Title Energy Electricity Particle Model Atomic Structure Forces Waves Magnetism Space (Triple Only)
The concept of | This unit equips This unit develops This unit is to This unit is to identify This module is This module is This module is intended
Key areas energy is a pupils with a pupils' ability to apply | identify the how objects interact intended to progress intended to provide to provide students with
of focus challenging one | fundamental the particle models importance of the to result in changes in | pupils' understanding students with a a conceptual and
developed to understanding of introduced in KS3 to bridge between motion or shale of of waves beyond foundational quantitative
explain how how electrical explain macroscopic physics and objects when forces simple definitions of understanding of understanding of our
useful work can | circuits operate, behaviour of chemistry in are applied. This is a waves and enable magnetic fields, their place in the universe,
be done. how electricity is materials from their understanding fundamental topic and | them to model, interactions, and the the life cycle of stars,
) used in the home, proposed atomic structure links closely with the measure, and explain practical application and the evidence
Energy is and the concepts microscopic and its evolution energy unit by linking | complex wave of electromagnetism | supporting the Big Bang
presentedtoa [ ot charge, current, | structure. This should | but to highlight the | the action of forces phenomena and their | in daily life. theory. It aims to
fundamental potential difference, | lead to the pupils importance of the | with the mechanical practical applications ) connect fundamental
concept that and resistance are | being able to predict | fundamental energy transfer in technology and The topic focuses on | physics
energyisnota | tjjised. and explain the forces in play with | pathway for objects nature. the link between principles—such as
material or physical properties of | the nucleus - and | lifted, in motion or ) . electricity and gravity, fusion, and
substance - Triple pupils are matter using the how this affects elastically deformed. It provides a practical | magnetism, wave behavior—to
rather.|s the also expected to arrangement and the stability of an . . understandlng of hoyv ||Iustrgt|ng how large-scale,
capacity to ; p motion of particles. isotope. This shifts the focus energy and information | electrical energy can astronomical
make changes acquire an away from description | are transferred from create movement phenomena.
happen via the understanding of Triple only pupils of motion to one place to another (motors) and how
transfer of electric fields will interrogate the | mathematically without the transfer of movement can create
energy between | through electron use and characterising and matter. electricity
stores. transfer and the application of predicting it. (gelznerators). (Triple
concept of radioactive decay In addition pupils only)
non-contact forces in the nuclear utilise much of the
within these fields. power industry above key ideas in
and in real life the a_ppllcatlons_of
- elastic deformation
app.llc.:atlons Of_ and road safety
radioisotopes in
medical and
industrial settings
. Triple physics Pupils complete Pupils complete two Pupils are Pupils complete two Pupils complete a In this unit pupils In this unit pupils
Working pupils two key practicals | key practicals that challenged to key practicals that number of key develop their working | develop their working
Scientificly | investigate the | that deepen their deepen their develop their deepen their practicals in this unit scientifically skills in scientifically skills in the

efficacy of
thermal
insulation

This challenges
pupils to
develop their
1.Experimental
Skills and
Strategies by

understanding of
the importance of
resistance in real
applications. This
requires a
development of
their:

1.Experimental
Skills and

understanding of the
importance of the
particle model in real
applications. This
requires a
development of their

1.Experimental Skills
and Strateqgies by
linking theoretical

scientific thinking
by recognising
how the scientific
model of the atom
and nucleus has
evolved to
incorporate ideas
about

understanding of the
effect of forces on the
elastic properties of a
material and the role
forces play in
Newton's second law.
This requires a
development of their

that enhance the
concept of waves and
their properties.

In these practicals
pupils develop:

1.Experimental Skills
and Strategies by
linking theoretical

the following areas

1. Scientific Thinking

applying models for
fields and how they
interact to produce
the motor and
induction effects

following areas

1.Experimental Skills
and Strateqgies by
linking theoretical
models for orbiting
objects to an
understanding of the
gravitational forces
acting
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identifying
variables,
selecting
appropriate
equipment
2.Analysis and
Evaluation
skills by
presenting
data
effectively
using tables
and graphs,
interpreting
patterns and
drawing
conclusions,
In addition
they are
expected to
identify errors,
and explain
anomalous
results.

In addition
pupils are
challenged to
develop their

scientific
thinking by
recognising
how science
accounts for
energy transfers
and challenge
misconceptions
that energy is
‘stuff’ that is
‘used’ and that
power and
energy are
commutable.

Strategies by
linking theoretical
hypotheses to
designing
experiments to
test them,
selecting
appropriate
equipment,
ensuring safety
and making
accurate
measurements.
2.Analysis and
Evaluation by
presenting data
effectively using
tables and
graphs,
interpreting
patterns and
drawing
conclusion and
applying
mathematical
analysis with
appropriate units
and calculations

In addition pupils
are challenged to
develop their
scientific thinking
by recognising how
the scientific model
of charge flow has
evolved and how
the model has
allowed prediction
and visualisation of
the concept of
resistance

hypotheses to
designing
experiments to test
them, selecting
appropriate
equipment,
ensuring safety and
making accurate
measurements.
2.Analysis and
Evaluation by
presenting data
effectively using
tables and graphs,
interpreting
patterns and
drawing conclusion
and applying
mathematical
analysis with
appropriate units
and calculations

In addition pupils are
challenged to
develop their
scientific thinking by
recognising how the
scientific model of the
particle model has
evolved to
incorporate ideas
about

e how understanding
microscopic
organisation of
matter can lead to
predictions about
macroscopic
properties
Incorporating
simple energy store
ideas can explain
temperature
change and
introduce material
constants such a
specific latent heats
and capacity that
account for the
changes in thermal
behaviour between
different
substances

e how scientific
models change
based upon new
evidence from a
number of key
scientific
experiments
have evolved
and their ability
to account for
observations
previously not
possible to
explain

How
multidisciplinary
teams of
scientists are
required to solve
big questions
How models of
random
processes can
reveal patterns
that can be used
to characterise
the decay of
radioisotopes

In addition there is
a strong focus on
Scientific
Vocabulary.

- >

Units where pupils
are focused on
using correct
scientific terms
and are expected
to be able to utilise
orders of
magnitude to
relate size scales
in atoms as well
as being
competent at
converting
between a number
of different length
scales.

Finally pupils can
incorporate the
ability to assess
risk and the ethical
issues surrounding
ionising radiation
use into their
Experimental

1.Experimental Skills
and Strategies by
linking theoretical
hypotheses to
designing
experiments to test
them, selecting
appropriate
equipment, and
making accurate
measurements.

2.Analysis and
Evaluation by
presenting data
effectively using
tables and graphs,

interpreting patterns

and drawing
conclusion and
applying
mathematical
analysis with
appropriate units
and calculations

In addition pupils are

challenged to develop
their scientific thinking

by recognising how

the laws of motion are

formulated and how a
number of skills
(resolving forces and
careful description of
motion) impact the
results from Newton's
Laws

hypotheses to
designing
experiments to test
them, selecting
appropriate
equipment, and
making accurate
measurements.
2.Analysis and
Evaluation by
presenting data
effectively using
tables and graphs,
interpreting patterns
and drawing
conclusion and
applying
mathematical
analysis with
appropriate units and
calculations

In addition pupils are
challenged to develop
their scientific thinking
by recognising how the
the transfer of energy
by absorption of IR can
alter the energy in the
internal energy store
and enhance pupil
possession of the
conceptual link
between energy and
temperature (in
common with the
particle model and
energy units) as well
as linking the
predictions of
refraction of waves
with actual
measurements with
light

2. Scientific
Vocabulary - By
defining key magnetic
concepts and
applying them in
explaining the
application of
magnetism and
magnetic applications

2.

w

Analysis and
Evaluation by
interpreting data from
red shift and linking
this to an expanding
universe and
evaluation the
balance of forces that
give rise to the star
cycle

.Scientific Vocabulary

- articulation of the
complex processes in
the star cycle
correctly plus the
correct mathematical
description of orbits
based on centripetal
forces (HT only)
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Skills and
Strategies.

Assessment | Students complete a set of diagnostic questions for their formative assessment. This is done for each topic so In addition to the diagnostic questions used for formative assessment,
(formative that misconceptions can be identified and addressed. students also complete two mock exams. The first is in October and done
and in class covering all content taught in year 10. The second is a full length
summative | Students complete a snap shot assessment at the start of year 10 for us to determine their starting point for key | €xam conducted centrally covering all paper 2 content that is taught.
knowledge needed to be successful at GCSE. They then complete 3 summative assessments through the year
which all build on prior learning.

L Links to all Chemistry - Chemistry - The Chemistry - The This topic is to This topic is an There are many There are many
Interdiscipli | 55pects of , particle model is historical evolution | introduce pupils to essential link to many | interdisciplinary links | interdisciplinary links to
nary energy transfer | 1-the chemical ubiquitous and the of models for the how the fundamental | applications in a range | to the core magnetic | the space topic.
learning ) process of study here is structure of the concept of forces links | of areas and electromagnetic )

Chemistry - the electrolysis complementary in atom links with to engineering, ) . principles. Mathematics - the
chemical requires an understanding: unit 1 of the mathematics, biology, Medical science - scaling of space
energy stored in identification of chemistry scheme | and technology. imaging, treatment and | Enerqgy industry - the requires considerable
bonds and ion formation and | 1.Properties of states sterilisation induction effect is the | aptitude with units and

accounted for in
the concept of
enthalpy and
concepts such
as exo- and
endo- thermic
reactions. The
concept of
energy is also a
key strand of all
product life
cycle
assessments.

Biology - the
chemical store
of plants is
replenished via
photosynthesis
and depleted by
respiration and
this cycle is
informed by
energy transfers
within
organisms

charge transfer

2.The concept of
electron
movement as
charge flow is
crucial in
explaining
metallic bonding
and conductivity

3.Differences in the
structure of some
giant covalent
structures is key
to identifying
electron
availability and
hence
conductivity

of matter

2.Rates of reaction
where
understanding the
concept of particle
collisions
developed in
pressure can
enhance
understanding of
factors affecting
rate

3..Concentration -
where the number
of particles in a
solution are
measured

for both triple and
trilogy.

Pupils are required
to master and
appreciate how
new experimental
discoveries impact
current theories
and generate new
hypotheses that
can be further
tested.

There is
commonality in
linking the ability
to describe the
structure of atoms
and their isotopes

Specifically this links
to:

Biology - basic
biomechanics of joints
requires an
understanding of
moments and levers.
In addition the
concept of pressure is
key in both the
circulatory and
respiratory systems

Sports science / PE
where the concepts of

biomechanics can
limit injury and
optimization of
acceleration can be
introduced. In addition
the use of forces in
the mechanical
transfer of energy is
also of importance.

Geography - with the
interaction of p and s
waves in the interior of
earth providing
fundamental
information about the
core of earth

Biology - the link of
absorption and
emission of IR and the
changing climate and
environmental factors
affecting habitats

Computing and IT: the
use of light to transfer
information

Engineering: sonar
and imaging and
applications in
ensuring construction
is safe

basis of all
generators
transformers and
their applications

Medical and biology -
the link to imaging
using techniques
such as MRI

Enqineering and

technology:
understanding of this
topic leads to apply
the ideas in many
devices and
applications - from
door locks to data
storage

dimensions

Iechnological
applications - the
understanding of orbits

and gravitational effects
are crucial in satellite
technology and
applications

Chemistry: The nuclear
reactions with the core
of stars and stellar
events such as
supernovae synthesis
the elements that are
found in the periodic
table

Progression
of learning

At KS3 pupils
are introduced
to the concept
of stores and
transfers -
particularly of
the thermal and
mechanical

The microscopic
models introduced
at KS3 are
developed and
enhanced to
explain in detail the
factors that control
the flow of current
in_circuits.

The KS3, focus on
the "three states of
matter" and how
particles are
arranged is
enhanced by this unit
by deepening the
foundations and
adding mathematical

Completion of this
unit facilitates
pupils to identify
atoms as having
moved from a KS3
model of atoms as
solid particles that
fill space to
complex, mostly

Completing this topic
progresses learning
from KS3 by shifting
from basic descriptive
concepts to deeper
mathematical analysis
and abstract
modelling

This unit builds on the
KS3 foundation by
moving from general
descriptions of wave
behaviour to precise
mathematical analysis
and advanced
applications. While
KS3 focuses on the

This topic moves KS3
descriptive
observations of
magnets to the
mathematical and
functional application
of electromagnetism
in a number of key
areas

This unit moves pupil
from KS3 study in two
areas:

1.From Solar System
Models to Stellar Life
Cycles: In KS3,
students learn the
order of planets and
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transfer
pathways.

At KS4 this
concept is
formalised and
pupils can
account for and
quantify energy
transfers in
terms of
amounts of
energy
transferred and
the efficiency of
the process.
This leads to a
greater
understanding
of the efficiency
of energy
transfer and
how it can be
used to make
transfer to
desired stores
more cost
effective. It also
raises
awareness of
energy
resources and
sustainability
issues by
comparing
renewable and
non-renewable
energy
resources

The energy unit
is designed to
prepare
students for
deeper study in
other areas of
physics, such
as electricity
and forces, by
establishing
energy as a
fundamental,
unifying
concept.

Pupils enhance
their KS3
understanding of
the importance of
electricity as a flow
of energy and a
detailed study of
mains electricity,
including the
functions of the
live, neutral, and
earth wires coupled
with the importance
of AC supplies in
the delivery of
energy via the
National Grid

Triple pupils are
also introduced to
the concept of
electric fields to
augment the KS3
work done on static
charge - which
moves pupils from
a descriptive
account of effects
to a more
qualitative one that
can account for
forces acting and
discharge events

This unit is also
intended to equip
pupils not only to
be able to describe
electrical
phenomena but
also explain them
using scientific
models, preparing
them for further
study at KS5
physics.

precision to the
energy transfers
(linked to the energy
unit) within the
models and and
introduces internal
energy theories.

The first development
is a more rigorous
treatment of what
heating induces in
states of matter and
formalises the
internal energy store
identified in the
energy module.

This unit is also
intended to produce
a solid foundation for
progress at KS5
physics where pupils
are introduced to the
kinetic theory of
gases and the
derivation of
concepts such as
statistical
descriptions of gas
motion and empirical
ideas about energy
transfer.

empty, objects that
possess a detailed
internal structure.

The physics
module focuses
solely on the
structure and
stability of the
nucleus and in
conjunction with
chemistry looks at
the balance of
protons and
neutrons in atoms
and their isotopes.

The unit then
introduces the
idea of decay of
unstable nuclei to
produce stable
ones. This is
handled
mathematically
and theoretically.

A key strand of
this module is to
build on the
concept of risk -
particularly on that
from ionising
radiations. Pupils
identify the unique
risks nuclear
radiation poses
and how this can
be minimised.

Triple pupils build
on the structure of
the atom and are
introduced to the
nuclear energy
store and how it
can be accessed
to release reliable
energy supplies. In
addition pupils are
challenged to
justify the use of
the properties of
these radiations in
a variety of real life
scenarios.

This unit is
intended as a solid
base for

This unit is also
intended to produce a
solid foundation for
progress at KS5
physics where pupils
require the
mathematical basis
provided to extend
their skills in
mechanics and further
mechanics - also
leading to an
enhanced
understanding of
forces acting at
distance via
gravitational, electric
and magnetic fields

"Big Ideas" of light and
sound this unit
introduces higher-level
rigour through the
following progressions

e A more detailed
understanding of the
similarities and
difference of
longitudinal and
transverse waves
Investigation of the
general properties of
waves and how this
can transfer energy
and information.

For triple pupils the
unit looks at the
propagation of of
sound and light
waves in areas such
as sonar, medical
imaging, lenses and
seismology

The unit also provides
a key introduction to
the properties of
waves required to be
developed at KS5.
This is where pupils
build on the KS4
foundation to develop
a more fundamental
understanding of
superposition of waves
and the physics of
refraction. In addition it
provides the basis of
an understanding of
the predictions waves
make and how the
quantum approach
was required to solve
the limitations of the
wave model.

e Magnetism : From
description of
attraction and
repulsion to explain
induced magnetism
and the motor effect
- linking to the
forces at distance
at KS4

e Electromagnetism;

from magnetism

that can be
switched off to
optimisation and
application of
electromagnetism
in electromagnetic
applications such
as motors (HT only)

Triple higher pupils

takes this further to

look at induction
and the working of
generators,
transformers and
microphone /
speakers

The unit also forms a
basis for the KS5
progression in
Physics where pupils
develop ideas about
magnetic fields to
estimate the strength
of the magnetic
interaction and its
application in the
motor / generator
effect.

that the Sun is a star.
At GCSE, they study
the life cycle of stars
in detail, including the
specific stages of
nebulae, protostars,
main sequence, and
the divergence
between red giants
(solar mass) and
supernovae (massive
stars).

2.Gravity: Qualitative
vs. Quantitative
Understanding: KS3
introduces gravity as
the force holding the
solar system together.
The GCSE curriculum
explains the balance
between gravitational
collapse and fusion
energy (equilibrium)
and explores how
orbital speed and
radius are
mathematically linked
for stable orbits
(Higher Tier).

This topic is a basis for
the A level Physics
option where pupils use
the areas of redshift
and nuclear fusion as a
basis to deepen their
understanding of star
formation and in
cosmology
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progression to
KS5 where the
quantum
mechanical
reasons for the
random nature of
decay and the
source of the huge
energy available in
the nuclear store
are investigated.

New KS3 - First teaching Sept 2026

Year 7 - Developing the Fundermentals

Big Idea Theme

Building the foundations of scientific enquiry
and core knowledge

Purpose

Students learn to “work like a scientist”: asking questions, collecting data, recognising
patterns, and developing early models of matter, living systems and forces.

Topic Title Introduction to Science Health and Human Systems Building Blocks of the World Forces and Energy in Action
L . . How does our understanding of particles .
. How do scientists measure, record and explain How do our bodies work to keep us . ] . How do forces and energy cause things to
Big Idea explain the properties and behaviours of

what they observe?

alive and healthy?

materials?

move and change?

Key areas of
focus

This topic introduces students to the core
practices of science, including planning
investigations, identifying variables, measuring
accurately, recording data, and drawing
evidence-based conclusions. Students learn
that scientific knowledge is built through careful
investigation rather than opinion. These skills
form the foundation for all practical and
theoretical work throughout KS3 and beyond.

Students explore the structure and
function of cells, tissues, and organ
systems, linking microscopic structures
to macroscopic processes such as
digestion and respiration. They begin to
understand how energy and matter
move through living systems.

Students develop a particle-based
understanding of matter, progressing from
states of matter and changes of state to
atoms, elements, compounds, and
chemical reactions. They learn how
substances can be separated physically or
changed chemically, introducing key ideas
of classification and reactivity.

Students learn how forces affect motion
and how energy is transferred to cause
physical change. Through studying speed,
pressure, moments, springs, work, power,
and energy stores, students begin to explain
everyday phenomena using scientific
models.

Assessment

Students complete a formative assessment within each topic. These consist of diagnostic questions to help identify misconceptions.
Students complete 3 summative assessments through the year, these are exam style questions for students to apply their knowledge to and these build on previous topics taught.

Interdisciplinary
learning

This topic develops transferable skills in
measurement, data handling, graph
interpretation, structured writing, and evaluating
evidence, supporting learning across
mathematics, geography, and computing.

This topic connects scientific
understanding to personal wellbeing,
using data interpretation, process
explanation, and ethical reasoning that
transfer to PE, PSHE, and
literacy-based subjects.

Students apply classification, pattern
recognition, and model-based reasoning,
strengthening links to mathematics,
geography, and design technology through
materials, resources, and analytical
thinking.

Students develop proportional reasoning,
problem-solving, and cause-and-effect
explanation, skills that support learning in
mathematics, design technology, and
physical education..

Progression of
learning

Builds on pupils’ KS2 experience of asking
questions, making observations, and carrying
out simple investigations by formalising how
scientific knowledge is generated through fair
testing, accurate measurement, and
evidence-based reasoning.

Builds on KS2 understanding of basic
organs, skeletons, and healthy living by
developing a structured view of
biological organisation from cells to
systems and exploring how these
systems interact to sustain life.

Builds on KS2 knowledge of materials,
their properties, and changes of state by
introducing the particle model, atomic
structure, and the idea that all matter is
made of atoms arranged in different ways.
These ideas are interleaved throughout
KS3 as students apply particle and atomic
thinking to reactions, energy transfers,
materials, and Earth science.

Builds on KS2 ideas of pushes, pulls,
gravity, and simple energy use by
introducing forces as interactions that cause
changes in motion and energy as a
conserved quantity that is transferred
between stores.
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Throughout KS3, these working scientifically
principles are deliberately interleaved across all
topics so that pupils repeatedly plan
investigations, analyse data, and evaluate
reliability in different scientific contexts.

This leads to KS4 where students are expected
to design, critique, and interpret investigations
independently using quantitative evidence and

Across KS3, the big ideas of systems,
energy transfer, and structure—function
relationships are revisited in contexts

such as respiration, digestion,
movement, reproduction, and health
choices.

This leads to KS4 biology, where
students study homeostasis,

justified conclusions.

metabolism, and regulation in greater
depth.

This leads to KS4 chemistry, where
students use atomic theory to explain
bonding, conservation of mass, periodic
trends, and quantitative chemical
reactions.

These concepts are interleaved throughout
KS3 as students revisit energy and forces in
electricity, waves, ecosystems, and Earth
science.

This leads to KS4 physics, where students
apply mathematical models to forces,
motion, energy efficiency, and system
behaviour.

Year 8 - Making Connections

Big Idea Applying science to the world around us Purpose Students connect knowledge_acr_oss_disciplines, exploring reactions, energy, ecosystems,
Theme waves and communication in real-world and regional contexts. .

Topic Title Reactions and Resources Powering our World The Living World Waves and Communication

Big Idea How does chemistry help us make and use How do we power the modern world? How do organisms depend on each other How do we see, hear and

materials from Earth’s Resources?

and their environment to survive?

communicate with waves?

Key areas of
focus

Students investigate how atoms are
rearranged during chemical reactions and
how reaction types can be predicted and
controlled. They explore acids, reactivity,
displacement, energy changes, and the use
of materials such as ceramics and
composites. The topic connects chemical
knowledge to real-world resource use and
introduces ideas of sustainability and
responsible material choice.

Students study how electrical and magnetic
systems transfer energy safely and efficiently
in everyday life. They explore static and
current electricity, circuits, resistance, power,
efficiency, electromagnetism, heating homes,
and energy costs.

Students examine how energy flows through
ecosystems via photosynthesis, respiration,
and food chains and webs. They investigate
biodiversity, sampling methods, the carbon
cycle, and selective breeding to understand
stability and change in ecosystems.

Students explore the behaviour of
sound and light as waves, including
reflection, refraction, echoes, colour,
and lenses. They learn how wave
properties allow us to see, hear, and
communicate using modern
technologies.

Assessment
(formative
and
summative

Students complete a formative assessment within each topic. These consist of diagnostic questions to help identify misconceptions.
Students complete 3 summative assessments through the year, these are exam style questions for students to apply their knowledge to and these build on previous topics taught.

Interdisciplinary
learning

This topic builds transferable skills in
analytical thinking, evaluation of evidence,
and responsible decision-making, linking
science to geography, ethics, and materials
technology.

Students apply classification, pattern
recognition, and model-based reasoning,
strengthening links to mathematics, geography,
and design technology through materials,
resources, and analytical thinking.

This topic strengthens data analysis,
sampling, and interpretation skills, supporting
cross-curricular learning in geography,
statistics, and environmental studies.

Students develop modelling, spatial
reasoning, and interpretation of
graphical information, skills that
transfer to mathematics, music, art,
and computing.

Progression
of learning

Builds on KS2 observations of irreversible
changes by introducing chemical reactions
as the rearrangement of atoms and linking
these reactions to the use of Earth’s
resources.

Across KS3, the big ideas of particles,
energy transfer, and sustainability are
revisited through acids, combustion,
displacement, and material science.

Builds on KS2 experience of simple circuits
and everyday electricity by developing a
systems-based understanding of how energy is
transferred and controlled using electrical and
magnetic principles.

Throughout KS3, ideas of energy
conservation, efficiency, and system design are
interleaved with prior learning on forces and
materials.

Builds on KS2 knowledge of food chains,
habitats, and basic plant processes by
developing a deeper understanding of energy
flow, matter cycling, and interdependence
within ecosystems.

Across KS3, the big ideas of systems,
energy transfer, and evidence are interleaved
through studies of photosynthesis,
respiration, biodiversity, and selective
breeding.

Builds on KS2 experiences of sound,
light, and reflection by introducing
waves as a model for energy and
information transfer.

These wave concepts are interleaved
throughout KS3 as students apply
them to sound, light, communication,
and sensing systems.
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This leads to KS4 chemistry, where
students analyse reaction equations,
energy profiles, rates, and the
environmental impact of chemical
processes.

This leads to KS4 physics, where students
model electrical systems mathematically and
analyse large-scale energy transfer and
generation.

This leads to KS4 biology, where students
examine ecosystems, population change,
nutrient cycles, and human impacts in detail.

This leads to KS4 physics, where
students use wave properties,
equations, and the electromagnetic
spectrum to explain communication
technologies.

Year 9 - Science for Our Changing World

Big Idea Theme

Synthesising ideas and evaluating science in society

Purpose

Students integrate ideas from biology,
chemistry and physics to understand
genes, health, sustainability, climate

change and our role within Earth’s systems

and space.

Topic Title

Genes, Health and Change

Our Planet and Future

GCSE Ready

Big Question

How do our genes, the environment and the choices we
make shape our health and survival?

How can we create a sustainable world for our future?

Key areas of focus

Students learn how genetic information is stored,
inherited, and varied, and how this drives evolution over
time. They explore immunity, vaccination, antibiotics,
metabolism, and the impact of lifestyle choices on health.

Students study how Earth’s systems interact, how the planet has
changed over time, and how human activity affects climate and
resources. They explore rocks, fossils, the atmosphere, climate
change, energy choices, carbon footprints, satellites, and space
exploration. This topic acts as a capstone for KS3, bringing together
scientific knowledge to inform responsible global citizenship.

Students begin their GCSE transition by
completing a ‘GCSE ready’ unit which
covers key working scientifically, maths
and extended writing skills needed to be
successful at GCSE.

They then transition on to Learning GCSE
Atomic Structure, GCSE Energy and
GCSE Cell Biology.

Assessment
(formative and

summative taught.

Students complete a formative assessment within each topic. These consist of diagnostic questions to help identify misconceptions.
Students complete 3 summative assessments through the year, these are exam style questions for students to apply their knowledge to and these build on previous topics

Interdisciplinary

This topic develops skills in data interpretation, ethical
reasoning, and evidence-based decision-making, linking

Students apply critical thinking, trend analysis, and evaluation of
global data, strengthening transferable skills relevant to geography,

learning

science to PSHE, citizenship, and statistics.

mathematics, and social responsibility.

Progression of
learning

Builds on KS2 understanding of inheritance and variation
by introducing DNA as the molecular basis of inheritance
and linking genetic variation to evolution, health, and
disease.

Across KS3, the big ideas of systems, evidence, and
change over time are revisited through immunity,
antibiotics, metabolism, and lifestyle choices.

This leads to KS4 biology, where students study
inheritance patterns, mutation, natural selection, and
disease in greater depth.

Builds on KS2 learning about rocks, Earth features, and

environmental awareness by developing an integrated understanding

of Earth’s systems, resources, and long-term change.

Throughout KS3, the big ideas of energy transfer, cycles of matter,
systems interaction, and human responsibility are interleaved through
climate science, energy resources, and space-based monitoring.
This leads to KS4 science, where students evaluate environmental
data, model Earth processes, and make informed decisions about

sustainability and global challenges.




