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SCIENCE Curriculum Statement

The science curriculum has been designed to provide students with a deep
understanding of the scientific knowledge and ideas that impact them as
individuals within a local and globalised context. As they move through the
curriculum, students will be increasingly made to develop their curiosity,
provide insight into working scientifically and appreciate the value of science
in their everyday lives.

Our curriculum provides a platform for
more advanced science-based study,
providing a gateway into a wide range of
career opportunities. It also delivers a
framework for understanding the natural
world and supporting students to become
scientifically literate participants in society.
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Rationale KS3

The objective of our KS3 science curriculum is
to develop a student’s curiosity in the world
around them and for them to appreciate the
importance of Biology, Chemistry and Physics
in all our lives. We also aim to develop
students’ experimental skills to give them a
solid grounding in ‘How science works.

Students will be able to interpret and apply these developing skills in to
the world around them and future careers in science. Students should see
the relevance and purpose of science, its impact on their future and
appreciate the responsibility that they have. The intent of the KS3 science
curriculum is to lay solid foundations in developing scientific enquiry
which can be built upon at KS4. Vital scientific skills are nurtured and

dence developed through the delivery of key scientific concept and ideas.
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Rationale KS4

Student’s experience a wide range of new
topics and skills at KS4 whilst following the
AQA Trilogy or Triple science specifications.
Each topic strand is linked intrinsically to — |
prior knowledge and skills from KS3 and builds | R ¥
in terms of complexity, skills and application. &

Our aim is that all students should leave William Howard School being
able to understand and explain the scientific world around them and
more importantly are equipped with the skills to problem solve and
critically evaluate ‘The Big Questions.

Students can also opt to further develop their skills in the very specific

. context of Animal Care.
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Rationale KS5 - Biology
Our Biology AQA A-Level course builds directly upon the knowledge and skills

students have developed through their GCSE biology course. A number of our
topics have direct links to key biological themes which students will have become
increasingly familiar with at William Howard, as such, students are able to
transition seamlessly on to the course. As a department we enter all of our
students for the Practical Endorsement which gives students the opportunity to
develop their practical skills and receive a qualification which reflects their ability
to complete high quality practical work - this is a favourable qualification for
access to university science courses.

By the end of their studies at A-Level biology,
students will innately have a sound understanding
of the biological world and be prepared for
undergraduate study, with a high degree of
transferable substantive knowledge which would
Science allow progression in to fields such as sports sciences, =~ _
psychology and geography. o
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Our AQA chemistry A-level course builds upon concepts introduced to students
during their GCSE chemistry studies and deepens their understanding of the
subject across physical, organic and inorganic topics. The course is structured to
allow students from GCSE combined science to be successful and work is provided
to bridge any gaps in their knowledge during the transition from year 11 to 12.
Practical activities are incorporated into lessons to provide students with the
opportunities to investigate concepts being taught. Students also complete 12
required practical endorsement activities throughout the 2-year course and
practical skills are assessed during each activity.
Knowledge of these activities is assessed in final
year exames.

Many A-level chemists go on to study science-
based degree qualifications on completion of
the course. Popular choices include medicine,

MU chemical engineering and biochemistry.
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Rationale KS5 - Physics

Our A level physics course is delivered over two years and presents to the
students an opportunity to push beyond the foundational concepts in physics
that they studied during GCSE.

The course is structured in a way that allows students to access physics across
areas ranging from mechanics, waves and heating to quantum mechanics,
gravitational fields and astrophysics.

Lessons in physics will be a collection of theory and practical and students in

their two years will carry out a total of 12 required experiments W|th others also
implemented to boost understanding. *

Many students who take A level physics
continue into university and others opt to
apply their growing physics skills in other
roles such as computer science, engineering,
architecture and medicine.
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Rationale KS5 - Applied Science
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The BTEC Applied Science course is delivered
over two years and students have the option
of completing the certificate or extended
certificate in this qualification. This course
builds on and extends prior knowledge from
KS4 and also develops their scientific skills in a
vocational context.

This qualification supports students wishing
to enter higher education or the workplace
possibly in the applied science sector. Many
transferable skills are developed which is
highly attractive to future employers.
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Curriculum Overview KS3

Biology

e Organisms
* Ecosystems
* Genes

* Breathing

* Digestion

Chemistry

* Particle model

» Separating substances
* Metals and non-metals
* Earth and its resources
* Acids and alkalis

Our KS3 curriculum delivers the following substantive knowledge

* Respiration and photosynthesis
e Evolution

* Inheritance

« Circulatory systems

» Cells and microscopes

* Periodic table and elements

* Chemical energy and types of reactions
* (Climate

* Atoms and formation of materials
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C u r ri C u I u m Ove rVi ew KS4 Our KS4 curriculum delivers the following substantive knowledge

Biology

* Cell biology  Homeostasis and response
* Organisation * Inheritance

* Infection and response e Variation & evolution

* Bioenergetics * Ecology

Chemistry

e Atomic structure and the periodic table
* Bonding, structure & properties of matter

The rate and extent of chemical change
Organic chemistry

* Quantitative chemistry e Chemical analysis
* Chemical changes e Chemistry of the atmosphere
* Energy changes * Using resources
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C u r ri C u I u m Ove rVi ew KS 5 Our KS5 curriculum delivers the following substantive and

disciplinary knowledge

Biology

B1 — Biological Molecules

B2 — Cells

B3 — Exchange of substances

B4 — Genetic Information and Ecology

B5 — Energy Transfers

B6 — Response

B7 — Genetics and Populations
B8 — Gene Technologies

Chemistry

Physical Chemistry — atomic structure, amount of substance, bonding, energetics, kinetics, chemical equilibria, thermodynamics, rate equations,
equilibrium constant K,, electrode potentials, electrochemical cells

Inorganic Chemistry — periodicity, Group 2 and Group 7, properties of period 3, transition metals, reactions of ions in aqueous solutions

Organic Chemistry — introduction to organic chemistry, alkanes, halogenoalkanes, alkenes, alcohols, organic analysis, optical isomerism, aldehydes and
ketones, carboxylic acids and their derivatives, aromatic chemistry, amines, polymers, amino acids, proteins and DNA, organic synthesis, NMR
spectroscopy, chromatography.
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Scientific skills are assessed at KS3 through
the KLI (key learning indicator) approach.
These skills are intrinsic in all lessons and
are embedded at KS3 and further built
upon at KS4. These skills include
knowledge, question, plan, risk assess,
interpret, conclude, explain, evaluate and
justify. The focus of the KLIs remains the
same but the demand throughout the
years becomes increasingly more
challenging. The purpose of these vital
skills is to ensure students can carry out
scientific enquiry competently and

Science effectively.
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Vocabulary

To be successful in science requires an in depth understanding and correct
use of scientific language. This ultimately translates into exam success.
Therefore, the importance of using correct scientific vocabulary is embedded
into all lessons from Year 7. Students are introduced to new scientific
language each lesson, explained their meaning and how to correctly use
these important key words. The etymology of scientific specific words is a key
focus to ensure that students know and understand the origins of words.
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How it Meets the National Curriculum

The science curriculum at William Howard School includes a balanced offer
of theory and practical lessons which ensure our teaching fulfils the aims of
the National Curriculum. Throughout their studies students will develop and
be assessed on their understanding of substantive knowledge and the
important disciplinary skills required for successful scientific investigations.

By the end of their time studying
with us students will have a strong
understanding of the scientific
methods which will give them a
number of transferable skills such as
critical thinking and logical analysis.

Science
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Lesson Expectations

Science lessons are taught with consistency but also with creativity. This ensures that all
lessons are taught to a consistently high level but also allowing the teacher to illustrate their
love for their science. In science lessons you can expect to see the following:

Activation Question (The Big
Question) and retrieval of new
and historic learning

Exposition of new knowledge

Reflection and application of
acquired knowledge

<> IMPLEMENTATION

Exposition of new knowledge




S WILLIAM

HOWARD
SCHOOL

How We Maintain High Standards of Presentation

In the science department we ensure that
students take pride in their work and implement &
the whole school‘Presentation Matters’ policy.
This includes the following:

Neat handwriting in blue or black ink

All worksheets are glued in

Student response in a different colour pen
No graffiti
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How We Assess in KS3 and KS4 in Science

Assessment in science comes in a number of formats but the key rationale is
that achievement is praised, areas for improvement are identified and the
student is then supported to address areas where understanding is not what it
should be. Assessment is both formative and summative.

Assessment at KS3:

We assess using the 9 KLI's and this checks both the substantive and disciplinary
knowledge. This is done every lesson and also in end of unit tests. In addition
to this for each science we carry out two in depth science investigations which
assess student’s understanding of the KLI's in detail.

Assessment at KS4:

Assessment at KS4 focuses both on substantive and disciplinary knowledge and
takes place throughout all lessons and in end of unit tests. Tests are built using
exam board past paper questions. These tests check students’knowledge,
understanding and ability to apply ideas in different contexts. It also develops
Science students’ examinations skills.
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What Feedback Looks Like in Science

We recognise in science that quality feedback is imperative for a students
success in science. The expectations for science feedback is as follows:

Book Marking

* Students peer and self-mark using green pen (any classwork and
home learning)

 Live feedback is used in various forms including verbal, using purple
pen/red and green markers

Assessment files

* Any AIMS marked work (tests and if necessary home learning)

* Assessments marked with all improvement work using ‘Reduce, Refine,
Reproduce’ (RRR) tasks to support students with more challenging
extended response questions and encourage literacy skills
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Live feedback in science

To provide students with personalised and bespoke support live
feedback is used in science. This helps students address misconceptions
and supports progress. Live feedback in science takes the following
format:

*It is done routinely during lessons on selected students
*Live feedback may take the form of verbal feedback

*Live feedback may also be done with purple pen/red and green markers
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Reading in Science

In science we recognise the importance

of reading in the curriculum that we ey -
deliver. In addition to following the i e W R ...
whole school policy in supporting ’ Y
students with developing reading we
have embedded the strategy of
‘Reduce, Refine, Reproduce’ This is used
after an assessment and targets a topic
of weakness. Students are encouraged
to read a text and then highlight key
words and phrases which will support
them in answering a related question.
Students then answer the question in
an independent writing task.
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Adaptive Teaching — Annotated Seating Plan Edulink

In science we endeavour to meet all
our students’individual needs and as
such adapt our teaching and
classroom practices to support all
students to be the best they can be.
This includes all science staff
keeping up to date annotated
seating plans which detail student
needs and support. This ensures
that all teachers are fully aware of
their students’individual needs and
can cater for them.
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Homework / Stretch / Independent Study

Home learning is set weekly in science across all key stages. Home
learning comes in a number of formats and is designed to check
knowledge, understanding and the ability to apply ideas in familiar and
unfamiliar situations. Home learning is designed to consolidate work
covered, boost confidence and encourage independent study. Home
learning may be set in the following formats:

* Exam questions
* Online tasks
 Research

* Revision

* Extended writing
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How we develop character beyond the walls of the classroom?

In addition to academic qualifications, in
science we encourage all our students to
take part in a number of extra curricular
clubs. As well as developing numerous
transferable skills these clubs provide ideal
opportunities to have fun with friends in a
relaxed atmosphere.
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