Faculty website curriculum information

Science

Vision

It is our aim that over the seven years at WRHS students will enjoy science and will
develop the knowledge and enthusiasm needed to reach the next steps in their
academic journey. Our young women will be challenged to see how science affects
their life, and the wider world and to understand how they can use science in a
variety of future careers.

Intent

The WRHS science curriculum is..

Ambitious for all

7 year program of study, from year 7 up to year 13 with a choice of courses at
KS4 and 5

Core concepts developed by the faculty, which allow knowledge to build and
spiral over time

At KS4 all students are taught higher tier until the tier decision is made after
all PPEs

4 different courses taught at KS5

Shared planning and internal CPD to support staff subject knowledge and
pedagogy

Focus on teach to the top and scaffold.

Coherently planned and sequenced

Core concepts developed by the faculty, which allow knowledge to build and
spiral over time

Use of initial quiz from previous KS at the start of every topic to support
activation of prior knowledge and teacher planning

At KS3 and 4 a spiral of biology, chemistry and physics throughout every year.
Knowledge builds both hierarchically (from one year to next) and cumulatively
(within the year)

Balance of substantiative and disciplinary knowledge in all courses.

Use of educake for homework KS3/4 as the retrieval practice with whole class
feedback in lessons.

Adapted, designed and developed for students with SEND/ disability

Science subject specialist Teaching Assistant working with targeted groups



Students are given their recommended provision in lessons and assessments
(e.g. rest breaks, additional time).

Adaptations to practical work to support students with physical disabilities to
access activities safely

Entry level certificate level 2 to build into GCSE for classes who need this.

A range of courses at KS5: both vocational and A level

Broad and balanced for all students

Even spread of the three sciences at KS3/4

All national curriculum and KS4/5 specifications content taught

Links with maths/ DCP/ geography and English for consistency of pedagogy
and to make curricular links clear

Cultural capital: a range of trips and extracurricular activities

Strong links to careers at all key stages

e CPD for all staff to support teaching all subjects.

Topics/ units being studied by year group:

(The order of topics might vary slightly, for example to fit in with trips/ fieldwork/
extracurricular activities).

Key stage 3

Year 7 Year 8 Year 9

(cross over topics KS3 +
KS4)

Laboratory skills

Organisms and the
environment part 2

Cell structure and
organisation

Elements and compounds

Systems

Atomic structure and the
periodic table

The particle model

Stretching and turning

Particle model of matter

Sound Rocks, Earth and the Energy
atmosphere
Cells Materials Chemistry of the
atmosphere
Reproduction Space (linked to Jodrell Electricity

bank trip — all of year 8)




Circuits and magnets

Light (linked to Jodrell Chemical analysis
bank trip — all of year 8))

environment part 1
(linked to ecology trip — all
of year 7)

Forces Variation, DNA and
evolution
Organism and the Pressure

Chemical reactions

Energy transfers and
resources

Key stage 4 — AQA combined science trilogy/ AQA separate sciences

Year 10

Year 11

Cell division and transport

Electricity

Chemical changes

Rates of reaction and equilibria

Quantitative chemistry

Homeostasis

Atomic structure (radioactivity) Waves
Plant structure and photosynthesis Magnetism and electromagnetism
Forces Inheritance variation and evolution

Energy changes

Using resources

Infection and response

Space physics

Structure and bonding Forces
Organic chemistry

Key stage 5

A level biology — OCR A
Year 12 Year 13

e Biological molecules

e Population and sustainability




Cell structure

Biological membranes
Nucleotides and nucleic acids
Cell division, cell diversity and
organisation

Enzymes

Exchange surfaces
Communicable diseases, and the
immune system

Transport in animals
Biodiversity

Plant transport

Classification and evolution
Photosynthesis

Ecosystems

Respiration

Populations and sustainability

Respiration

Communication and homeostasis
Plant hormones

Cellular control

Excretion

Hormonal communication
Patterns of inheritance
Neuronal communication
Animal response

Manipulation genomes
Coordination of the nervous and
endocrine systems

Cloning and biotechnology

A level chemistry

Year 12

Year 13

Atomic structure and isotopes
Electron structure
Compounds and formulae
Amount of substance
Bonding and structure
Redox

Periodicity

Organic chemistry

Group 2

The halogens

Alkanes

Alkenes

Qualitative analysis
Alcohols

Haloalkanes

Reaction rates

Organic synthesis

How fast?

Spectroscopy

Carbonyl compounds

Acids

Acids, bases and buffers
Aromatic compounds, carboxylic
acids and esters

Enthalpy changes

Lattice enthalpy

Enthalpy and entropy

Amines

Amino acids, amides and chirality
Polyesters and polyamides
Carbon-carbon bond formation
Redox and electrode potentials
Organic synthesis

Synthetic routes in organic
synthesis

Proton NMR spectroscopy
Analytical techniques

Redox reactions

Testing for ions




e Transition elements e Combined techniques
e Analytical techniques

e Qualitative analysis

e Chromatography and qualitative

analysis
e Chemical equilibrium
e How far?

e Aromatic compounds

A level physics

Year 12 Year 13

Not running in 2025 e Capacitors

e Astrophysics

e Thermal physics

e Electric fields

e Magnetism

¢ Nuclear particle physics

e Medical imaging

e Oscillations

¢ Nuclear and particle physics

e Particle physics, nuclear fission
and fusion

e Astrophysics

e Gravitational fields

BTEC applied science (final cohort of this course —to be replaced by AAQs
from 2026)

Year 12 Year 13

e Unit 3 — science investigation e Unit 2 practical scientific
skills procedures and techniques

e Unit 8 physiology of human body e Unit 5 principles and application
systems of science I

e Unit 1 principles and application e Unit 12 diseases and infection
of science | e Unit 6 — investigative project

e Unit 4 — laboratory techniques o
and their application

e Unit 2 practical scientific
procedures and techniques




Additional information:

e All of year 7 ecology trip to explore a contracting ecosystem and sample
different organisms

e All of year 8 trip to Jodrell bank to apply knowledge of light and space and to
experience a museum
e Race to the line STEM project

e Regular practical work in our 14 laboratories for all key stages
e Strong links to alumni and careers talks/ visits.

e Extracurriculars which vary year by year including:

Rat dissection and blood sampling KS5

Gardening club cross curricular with geography

Cross curricular competitions e.g. photography and science
Leadership opportunities throughout the year
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Contact information:

Head of faculty: Miss E Bird (ebird@wrhs1118.co.uk)

Assistant head of faculty and Physics coordinator: Mr Al-Sammari
Head of biology: Miss Clayton

Head of chemistry: Dr Sadler

Vocational coordinator: Mr Chechi-Ribeiro

KS3 coordinator: Miss Alderson

KS3 coordinator (maternity cover): Dr Fosu Mensah
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