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Science

Predict, plan, observe, evaluate



Our School
Curriculum Intent

To provide a curriculum fit for their future, building on the
successes of their past. (Ready for post 16 and life) which allows
our students to be safe, happy, well informed global citizens who
have experienced a 5 - year progressive and dynamic curriculum
where students have the opportunity to aspire and achieve and
who embody the school’s values of ‘Personal Excellence’ through
a broad and balanced curriculum which is inclusive and reflective
of our local needs.

Science Vision: “Curious
minds discover”

Science education should enhance learners’ curiosity, wonder
and questioning, building on their natural inclination to seek
meaning and understanding.

Science is using evidence to make sense of the world. It
helps us understand our relationships with the world around
us: how the physical world behaves, and the interdependence
of all living things). Making new discoveries increases our
sense of awe and wonder at the complexity of the world we
inhabit.

Willingdon science department aspires to develop students
who are skilled critical thinkers, problem solvers, innovators
and team players. We will develop the minds of life-long
learners by providing access to a variety of course offerings
that will support the creativity and curiosity of all students.
We will empower them to fulfil their duty as citizens

and help them feel more confident in the decisions they may
need to make about family health and nutrition or
environmental concerns.

Our science education provides every student with
opportunities that enable them to take an informed role in
decisions, and to take appropriate actions that affect their
own wellbeing and the well-being of others.



Key Concepts in Science

We are committed to providing a high-quality
Science education, setting the foundations for
understanding the world through the disciplines
of Biology, Chemisty and Physics.

Science has changed our lives and is vital to the
world’s future properity.

Through building up a body of key foundational
knowledge and concpets, students will be able to
recognise the power of rational explanation
using evidence and develop a sense of
excitement and curiosity about natural
phenomena.

They will understand how science can be used to
explain what is occurring, predict how things
will behave, and analyse causes.

We have excellent fascilities at Willingdon,
including ten fully serviced labatories.

We have specialist teachers in each of the three
science and we give students the opportunity to
take three separate science GCSEs in Biology,
Chemistry and Physics, as well as offering the
Double Award GCSE.

Biology
e (Cell biology

e Transport systems

e Health and disease

e Coordination and control

e Photosynthesis and respiration

e Ecosystems

e Evolution, inheritance and variation

Chemistry
e Atomic structure and the periodic table

e Structure bonding and the properties of
matter

e Chemical changes

e Energy changes in chemistry

e Rate and extent of chemical change

e (Chemical analysis

e (hemical and allied industries

e Earth and atmospheric science

Physics
e Energy

e TForces

e Wave motion

e Electricity

e Magnetism and electromagnetism
e The structure of matter

e Atomic structure

e Space physics



Underlying ideas of
science at Willingdon

1. All matter in the Universe is made of very
small particles. Atoms are the building blocks
of all matter, living and non-living.

2. Objects can affect other objects at a
distance. All objects influence other objects
without being in contact with them.

3. Changing the movement of an object
requires a net force to be acting on it.

4. The total amount of energy in the Universe
is always the same but can be transferred from
one energy store to another during an event.

5. The composition of the Earth and its
atmosphere and the processes occurring within
them shape the Earth’s surface and its climate.

6. Our solar system is a very small part of one
of billions of galaxies in the Universe. Our Sun
and eight planets and other smaller objects
orbiting it comprise the solar system.

7. Organisms are organised on a cellular basis
and have a finite life span.

8. Organisms require a supply of energy and
materials for which they often depend on, or
compete with, other organisms.

9. Genetic information is passed down from one
generation of organisms to another. Genetic
information in a cell is held in the chemical
DNA.

10. The diversity of organisms, living and
extinct, is the result of evolution.

11. Science is a search to explain and
understand phenomena in the natural world.
12. Scientific explanations, theories and models
are those that best fit the evidence available at
a particular time.

13. The knowledge produced by science is used
in engineering and technologies to create
products to serve human ends.

14. Applications of science often have ethical,
social, economic and political implications. The
use of scientific knowledge in technologies
makes many innovations possible. Whether or
not particular applications of science are
desirable is a matter that cannot be addressed
using scientific knowledge alone. Ethical and
moral judgments may be needed, based on such
considerations as justice or equity, human
safety, and impacts on people and the
environment.






Programme
of Study Key
Stage 3

Biology

Year 7 Organisms
Ecosystems
Genes

Year 8 Organisms continued
Ecosystems continued
Genes continued

Year 9 Cell Biology

Organisation
Chemistry
Year 7 Matter
Reactions
Earth

Year 8 Matter continued
Reactions continued
Earth continued
Year 9 Atomic Structure
Atmosphere
Energy Changes
Physics
Year 7 Forces
Electromagnets
Energy
Waves
Year 8 Forces continued
Electromagnets continued
Energy continued
Waves continued
Year 9 Matter
Energy

The topics are taught sequentially through KS3
to allow the necessary skills and foundations of
knowledge to be embedded so that students are
prepared for the challenging requirements of
KS4.

The progressive scheme of work at KS3
empowers our students to transition to KS4
confidently.

The Key Stage 3 assessment provides students
with a consistent, logical experience of science
assessment throughout their time at Willingdon.

While studying each unit, students will have the
opportunity to be set core assessments in which
they are expected to give an extended written
answer, giving them opportunity to apply their
knowledge and maths skills. At the end of each
topic, students will have a summative
assessment (in the form of multiple-choice low
stakes tests) and a bi-termly formal assessment.

The essential practical skills will be embedded
throughout KS3 - Years 7,8 and 9.



Options Booklet Entry

GCSE 9-1 TRILOGY SCIENCE and GCSE SEPARATE SCIENCES

We will be offering two pathways: GCSE Triology Science, and GCSE Separate Sciences. Students on
both pathways will be assessed at the end of Year 11.

Each pathway provides the opportunity to:

e develop interest in, and enthusiasm for, Biology, Chemistry and Physics

e develop a knowledge of scientific thinking

e acquire and apply experimental skills and strategies

e acquire scientific skills of analysis and evaluation

e Dbe equipped to study any of the Science disciplines at A Level

AQA GCSE 9-1 Combined Science Trilogy —
Years 10 and 11

This course is studied by the majority of our
students’ here at Willingdon.

This challenging course allows students to
learn key concepts in all disciplines of
science; Biology, Chemistry, Physics.

GCSE Combined Science Trilogy is a double
award GCSE. The three sciences are taught
separately and assessed at the end of Year 11
through written exams. Being a double award
means that students will be awarded two GCSE
grades. Practical science is taught throughout
the course and students must complete 21
required practical activities to be entered for
the GCSE. There are six written exams,
assessed externally by AQA, each of which:

e is offered in Foundation and Higher Tiers

e includes assessment by use of multiple
choice, short answer, open response, and
structured questions

e includes assessment of practical scientific
and mathematical skills.

AQA GCSE 9-1 separate Biology, Chemistry
and Physics qualifications - Years 10 and 11

This pathway is aimed at a smaller number
of our most capable scientists who are
considering pursuing a science based career,
such as medicine, dentistry or veterinary
surgery. Students that follow this pathway
will have excelled consistently in this
subject from year 7 onwards.

Students who follow the Separate Sciences
pathway will study Biology, Chemistry and
Physics as separate GCSE subjects, leading to
three separate GCSEs. Practical science is
taught throughout each course and, like
double award, students must complete a total
of 21 required activities. Practical knowledge
and techniques will be assessed during the
examinations. There are six written exams,
assessed externally by AQA, each of which:

e is only offered at Higher Tier

e includes assessment by use of multiple
choice, short answer, open response, and
structured questions

¢ includes assessment of practical scientific
and mathematical skills.



Real-world contexts and problems - such as
designing sustainable energy systems, bio-medical
engineering and maintaining biodiversity in areas
where conflicts arise between local and global
needs - demand knowledge, concepts, and skills
from several disciplines.




Biology topics include:

Chemistry topics include:

Physics topic include:







Literacy in Science

To be successful in Science, we need to be able to
communicate effectively. In Science, this means
being accurate and concise with language in both
written and verbal responses.

Students learn wide-ranging scientific vocabulary.
They are asked to make their own glossary of new
words and regularly revisit these glossaries and
apply words in different contexts.

Students are encouraged to read around the subject
using non-fiction scientific texts which is an
expectation of those who go onto study A-level
science. Great examples of such texts are:
e 'The science book' by DK,
e 'A short history of nearly everything' by Bill
Bryson
e 'A briefer history of time' by Stephen
Hawking,
e 'Science - the definitive visual guide' DX,
e The Canon - the beautiful basics of science'
by Natalie Angler
e 'What a wonderful world - life the universe
and everything in a nutshell’' by Marcus
Chosen.
e 'Sapiens' by Yuval Noah Harari,
e 'A little history of science' by William Bynum

Numeracy in Science

We see numeracy as an integral part of the Science
curriculum and embed key numeracy skills
throughout our Key Stage 3 and 4 units.

Maths skills are now included in the assessment
of all GCSE Science qualifications. A minimum
percentage of marks must be allocated to
assessing mathematical skills at an appropriate
level of difficulty, in line with recent guidance
from the Department for Education.

e Biology: 10%

e Chemistry: 20%

e Physics:  30%

e Combined Science: 20% (1:2:3 ratio for
Biology, Chemistry, and Physics. So, for
each single mark attributed to maths in
biology, there must be two marks in
Chemistry and three marks in Physics.)

Raising aspirations
in Science

Enrichment trips to further education
establishments, such as universities, and to
local places of scientific interest, fuel the
ambitions of our students to play their part in
the future of our planet. Our young people are
crucial to solve realife scientific problems of
tomorrow and we aim to instill the drive and
aspirations of them to fufil this making them
aware of the issues and the role that we as
humans play.

We have high expectations for all our students
and are delighted that many ex students go on
to study GCE A level sciences.

We are especially proud of the number of
female students who pursue further education
and careers in STEM subjects.

Broadening horizons
in Science

Broadening horizons in science is about raising
students’ awareness of science and engineering
roles for which a good science education is
essential. It is also about raising expectations
and inspiring students to aspire to these

roles. We work with STEM Sussex, attending
open days and entering competitions to give
students contact with STEM professionals. We
also invite visiting speakers to talk to different
year groups about their science-based careers.
Careers and their relevance to topics are
delivered from Year 7 getting students to
invest in their future and how a lot of careers
link back to science.
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