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Curriculum Intent

At Parkside, we believe that science is not only a body of knowledge but a way of
thinking, a lens through which pupils can explore, question, and understand the world.
Our science curriculum is designed to ignite curiosity, foster creativity, and empower
every pupil to become a confident, critical thinker and problem-solver.

1. Equity and Excellence for All

o Ensure that every pupil, regardless of background, gender, ability, or need, has
access to a broad, balanced, and ambitious science curriculum.

o Promote high expectations and inclusive practices that enable all learners to
thrive and feel valued as scientists.

2. Knowledge-Rich and Conceptually Coherent

o Deliver a sequenced and cumulative curriculum that builds deep understanding
of key scientific concepts across biology, chemistry, and physics.

« Embed interdisciplinary links and real-world contexts to help pupils see the
relevance and interconnectedness of science.

3. Scientific Literacy

o Prioritise the development of scientific vocabulary, reading, and communication
skills to ensure pupils can articulate ideas clearly and confidently.

e Use explicit instruction, modelling, and retrieval practice to secure long-term
retention and application of scientific language.

4. Practical Science and Inquiry Skills

« Provide regular opportunities for pupils to engage in hands-on investigations,
develop experimental techniques, and apply the scientific method.

« Cultivate pupils’ ability to hypothesise, predict, observe, analyse, interpret, and
evaluate with increasing independence and sophistication.

5. Character, Values, and Careers

« Embed the school’'s core values: resilience, respect, responsibility, and
community—into every aspect of science learning:

o Encourage pupils to show resilience when tackling challenging concepts
or experiments.

o Promote respect for diverse perspectives, ethical scientific practice, and
the natural world.

o Foster responsibility in the safe and accurate use of scientific equipment
and data.

o Build a sense of community through collaborative learning, peer support,
and shared scientific inquiry.
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e Inspire pupils to pursue further study and careers in science by showcasing
diverse role models, emerging technologies, and STEM pathways that reflect
their potential and place in the wider world.

6. Responsive and Reflective Teaching

o Use formative assessment and adaptive teaching to meet the needs of all
learners and close gaps in understanding.

o Foster a safe, supportive, and intellectually stimulating environment where
pupils are encouraged to ask questions, take risks, and learn from mistakes.

We are committed to nurturing a generation of scientifically literate citizens who are
equipped to make informed decisions, tackle global challenges, and contribute
meaningfully to society. At Parkside, every pupil is a scientist and every lesson is a
step toward discovery, guided by our shared values.
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Curriculum Implementation

S

Year 7 through Year 11, we build knowledge in small, carefully sequenced steps;
constantly revisit and retrieve prior learning; model expert thinking; and gradually
release responsibility so that every pupil achieves mastery and develops a genuine
passion for science.

1 Curriculum Sequencing & Coherence

Thematic Parallel Units (Years 7-9): Each week pupils have one lesson of physics,
one of chemistry and one of biology, each driven by its own theme. Studying three
discipline-specific themes in parallel builds interlinked schema, deepens
understanding and manages cognitive load.

Small-Step Progression: New material is introduced in bite-sized chunks. Each lesson
begins with a ‘Memory Platform’. These ensure pupils secure and reinforce foundation
knowledge before encountering new concepts or tackling more complex ideas

Key Stage 4 Pathways: Our KS3 themes feed directly into AQA Trilogy or Separate
Sciences. Concepts are rehearsed in progressively complex scenarios, ensuring high
success rates.

2 Explicit Teaching & Modelling

We begin each lesson by stating clear learning objectives and activating prior
knowledge. Teachers then unpack new content with direct, step-by-step instruction:
using metacognitive talk, annotated worked examples, and multiple representations
(diagrams, simulations, physical models), to make the underlying logic of scientific
reasoning transparent. By breaking complex ideas into bite-sized chunks and
demonstrating each stage of a procedure, we reduce cognitive load and provide the
scaffolding pupils need before they practise independently.

3 Guided Practice & Metacognition

We structure practice in graduated steps, from scaffolded worked examples through
collaborative problem-solving to independent application, while integrating explicit
metacognitive routines. In every lesson, pupils pause to articulate their plan (“What
am | trying to achieve?”), monitor their strategy (“Is this approach helping?”) and
evaluate their outcome (“What could | do differently next time?”). Through guided tasks
and peer dialogue, they internalise the plan, monitor, evaluate cycle as a personal
toolkit, taking ownership of their progress and building lasting self-regulation.

4 Purposeful Practical Work
We weave practical investigations into every thematic unit so that hands-on

experiments drive deeper understanding and genuine scientific skill. Each practical
begins with a focused introduction that makes its precise learning goal clear and links
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back to prior knowledge. During the investigation, teachers model key techniques and
guide pupils as they manipulate variables, collect data and troubleshoot in real time.
Finally, a structured debrief helps pupils connect their observations to underlying
theory, critique their methods, and reflect on what they’'ve learned. By sequencing
every practical with framing, guided inquiry and reflective follow-up, we ensure each
activity is a purposeful step toward independent scientific thinking.

5 Disciplinary Literacy & Vocabulary

We prioritise mastery of domain-specific (Tier 3) vocabulary, deliberately selecting the
terms that underpin each unit and unpacking their morphemes to reveal links across
contexts. Lessons feature quick retrieval drills for these words and model their use in
explanations and diagrams. Pupils engage with authentic scientific texts, identifying
and defining Tier 3 terms, analysing text structure, and summarising key ideas, to
deepen comprehension. Writing activities use scaffolded frames and sentence stems
to guide pupils in embedding precise terminology into concise, evidence-based
explanations. This dual focus on reading and writing builds the fluency and precision
they need to think and communicate like scientists.

6 Formative and Summative Assessment

We use sharp, diagnostic questioning and rapid formative checks to uncover and
challenge misconceptions in real time, then close every gap before moving on. Each
lesson includes hinge-point questions or diagnostic multiple-choice questions that
force pupils to confront alternative ideas. Pupils record their answers, via whiteboards,
A, B, C, D cards or digital quizzes, then work immediately to revise any errors,
explaining both the misconception and the correct reasoning.

Pupils routinely use clear success criteria and exemplar responses to evaluate their
own and each other's work. This builds their evaluative muscles and deepens
metacognitive awareness

Pupils complete a low-stakes quizzes as part of our Memory Platform, challenging
them to recall key ideas from both current and earlier themes. Teachers review the
results to spot common misconceptions and individual gaps, then use adaptive
teaching and targeted homework to secure foundational knowledge before new
content is introduced.

Pupils sit mid-topic checkpoint assessments and full end of topic assessments. After
each assessment, we analyse performance at the question level to pinpoint both
cohort-wide misconceptions and individual gaps. These insights then drive dedicated
feedback lessons, during which pupils: Review exemplar answers and common errors;
Reflect on their own responses, explain the correct reasoning, and identify personal
misconceptions; Complete targeted practice tasks to apply the right concepts.

7 Homework & Independent Study
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Purposeful & Time-Bound: Puplls receive a biweekly 20-minute homework task that
directly extends the lesson’s learning objective, whether that’s low-stakes retrieval,
skill practice or application of new concepts.

Targeted Retrieval Practice: Homework regularly revisits core ideas from recent and
earlier units through quizzes, short-answer questions or concept maps, strengthening
long-term retention.

Gap-Focused Activities: Question-level insights from our assessments inform bespoke
tasks designed to challenge each pupil’'s specific misconceptions and knowledge

gaps.

Classroom Review: Homework outcomes are discussed in a dedicated segment of the
following lesson. Pupils self-assess against exemplar responses, explain any errors
and consolidate understanding before moving on.
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Curriculum Impact

At Parkside, our science curriculum delivers measurable impact by equipping every
pupil with the knowledge, skills, and mindset to succeed academically and thrive as
scientifically literate citizens. Through a carefully sequenced, inclusive, and values-
driven approach, we ensure that all pupils, develop a deep understanding of scientific
concepts, confidence in practical inquiry, and a lifelong curiosity about the world
around them.

How We Measure Impact

We use a robust combination of assessment data, pupil voice, and classroom
evidence to evaluate the effectiveness of our curriculum:

1 Academic Achievement:

Pupils achieve strong outcomes in internal assessments and external GCSEs (AQA
Trilogy and Separate Sciences), with progress tracked through low-stakes quizzes,
mid-topic checkpoints, and end of topic assessments. Question-level analysis
identifies misconceptions and informs responsive teaching.

2 Knowledge Retention & Conceptual Mastery:

Regular retrieval practice through “Memory Platforms” and cumulative assessments
demonstrates pupils’ ability to recall and apply key concepts over time. Pupils
confidently use scientific vocabulary and make interdisciplinary links across biology,
chemistry, and physics.

3 Scientific Thinking & Practical Competence:

Pupils develop increasing independence in planning, conducting, and evaluating
investigations. Practical work is purposeful and embedded, with pupils demonstrating
accurate data handling, critical analysis, and reflective thinking.

4 Pupil Engagement & Aspirations:

Pupil voice surveys and lesson observations show high levels of engagement,
enjoyment, and a sense of identity as scientists. Exposure to diverse STEM role
models and career pathways inspires pupils to consider further study and careers in
science.

5 Character Development & Values:
Pupils consistently demonstrate resilience, respect, and responsibility in their scientific

learning. They engage thoughtfully with ethical issues and environmental challenges,
showing an appreciation for science’s role in shaping a better future.



Our Impact in Summary

By the end of Key Stage 4, Parkside pupils are:

Confident and articulate in their scientific thinking

Skilled in practical inquiry and problem-solving

Equipped with the literacy and reasoning to evaluate evidence and make informed
decisions

Inspired to pursue further study and careers in STEM

Grounded in the values of resilience, respect, and responsibility

At Parkside, every pupil is a scientist and every science lesson is a step toward
discovery, empowerment, and meaningful contribution to society.

Mr C Banyard

Head of Science
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Key Stage 3 Curriculum Overview

At Key Stage 3, students follow a broad and ambitious science curriculum that builds
on their experiences at primary school and lays the foundation for success at GCSE.
Students receive three science lessons per week: one each in biology, chemistry, and
physics, taught by subject specialists to ensure depth, consistency, and progression.

To support a smooth transition from Key Stage 2, the Year 7 curriculum begins with
an introductory theme that revisits and strengthens core scientific skills, including
working safely in a laboratory, using scientific equipment, and developing enquiry-
based thinking. This ensures all students, regardless of their starting point, are
equipped with the confidence and competence to access the secondary science
curriculum.

Knowledge is carefully sequenced across Key Stage 3 to build on the substantive
content taught at primary level: such as basic forces, materials, and life processes and
to prepare students for the more rigorous and specialised content of AQA GCSE
Science. Each year develops increasingly sophisticated understanding of key
concepts, such as energy, particles, cells, and ecosystems, while also embedding
disciplinary knowledge through practical work, data analysis, and scientific reasoning.
By the end of Key Stage 3, students have developed a secure understanding of the
fundamental principles of biology, chemistry, and physics, and are well-prepared to
progress into either AQA Combined Science: Trilogy or AQA Separate Sciences at
Key Stage 4.

and kecome aware of some of the big idecs underpinning scientific knowledgeand understanding.

KS3 Science

The principal focus of science teaching inkey stage 3 is to develop o deeper understanding of o range of scientficideasinthe
subjectdisciplinesof kickxgy, chemistry and physics. Pupils shiould kegin to see the connections ketween these subjectareas
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Introduction to Science

At the start of Year 7, pupils begin their scientific journey with the theme Introduction
to Science at Parkside. This unit is designed to welcome pupils into the world of
secondary science by building confidence, curiosity, and a strong foundation in
scientific thinking and practical work.

The theme begins with a focus on laboratory safety and routines, ensuring pupils
understand how to work responsibly and confidently in a science lab. They learn to
identify hazards, use equipment correctly, and follow safety procedures, skills that
underpin all future practical work. From there, pupils explore the importance of science
in everyday life and the wider world, considering how scientific understanding shapes
technology, medicine, the environment, and their own communities.

Pupils are introduced to the scientific method through engaging, hands-on
investigations. They explore how exercise affects heart rate and how the number of
marshmallows in hot chocolate influences its temperature over time. These practicals
allow pupils to develop key skills such as making predictions, taking accurate
measurements, recording data, and drawing conclusions. They begin to understand
how evidence is used to support ideas and how variables are controlled to ensure fair
testing.
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The theme concludes with Smence in Chesterfield, where pupils explore how science
connects to their local area, whether through local industry, environmental issues, or
historical scientific contributions. This helps pupils see science as something relevant
and meaningful, not just in textbooks but in the world around them.

By the end of this unit, pupils have developed the essential habits of a scientist:
curiosity, precision, and a willingness to ask questions. They are equipped with the
practical skills, safety awareness, and investigative mindset needed to thrive in the
rest of the Key Stage 3 science curriculum and beyond.

Year 7 Physics

In Year 7 Physics, pupils embark on an inspiring thematic journey through two
interlinked units: A Journey to Space and A Journey Through Space. These themes
are designed to spark curiosity, build foundational scientific knowledge, and develop
key skills that prepare pupils for success at Key Stage 4.

In A Journey to Space, pupils explore the science behind launching into space and
sustaining life beyond Earth, with a strong focus on energy. They learn about different
energy resources, both renewable and non-renewable, and consider their uses and
environmental impacts in the context of space missions. Through practical
investigations and real-world applications, pupils develop an understanding of how
energy is transferred by conduction, convection, and radiation, and how thermal
insulation is used to protect astronauts and spacecraft. They also explore how
chemical energy stored in fuels is converted into kinetic and gravitational potential
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A Journey to Space
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energy during rocket launches, laying the groundwork for understanding energy stores
and transfers that are central to GCSE Physics.

In A Journey Through Space, pupils shift their focus to the wider universe,
investigating the structure and scale of the solar system, the Earth’s motion, and the
causes of day, night, seasons, and eclipses. This unit introduces the concept of
balanced and unbalanced forces, with a particular emphasis on gravity and its role in
orbital motion. Pupils also explore the life cycle of stars and the vast distances in
space, measured in light-years, fostering a sense of awe and wonder while developing
their understanding of key astronomical concepts.
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A Journey Through Space

The curriculum is carefully sequenced to move from the familiar, energy in everyday
and engineered systems, to the abstract, such as forces acting across the cosmos.
This progression supports conceptual development and ensures that pupils build
secure foundations for future learning. Throughout both themes, pupils develop
essential scientific skills including modelling, evaluating evidence, and drawing
conclusions. These are embedded in engaging contexts that support long-term
retention and prepare pupils for the more complex demands of Key Stage 4.

By the end of Year 7, pupils have not only explored the physics behind space travel
and the universe but have also built a solid foundation in energy and forces, ready to
launch into deeper learning at GCSE and beyond.
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Year 7 Chemistry

In Year 7 Chemistry, pupils begin to explore the building blocks of the material world
through two interconnected themes: States of Matter and Rocks and Minerals. These
units are designed to develop pupils’ understanding of the properties, behaviour, and
composition of substances, while laying the conceptual foundations for more
advanced chemistry at Key Stage 4.

In States of Matter, pupils are introduced to the particle model as a way of explaining
the properties and behaviour of solids, liquids, and gases. They learn how patrticles
are arranged and move in different states, and how changes in temperature and
energy can lead to changes of state such as melting, boiling, condensation, and
freezing. Through practical investigations and modelling, pupils begin to understand
key ideas about energy transfer, diffusion, and the conservation of mass. This unit
also introduces the concept of physical versus chemical changes, an essential
distinction that underpins later topics in chemistry.

States of Matter

The second theme, Rocks and Minerals, takes pupils beneath the Earth’s surface to
explore the rock cycle and the formation of different types of rocks. They investigate
how igneous, sedimentary, and metamorphic rocks are formed, and how processes
such as weathering, erosion, and heat and pressure contribute to the continual
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recycling of Earth’s materials. Pupils also examine the composition and uses of
minerals and consider the environmental impact of extracting natural resources. This
theme encourages pupils to think about chemistry in a broader Earth science context,
linking the microscopic structure of materials to large-scale geological processes.
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The curriculum is carefully sequenced to move from abstract particle-level
understanding to more tangible, real-world applications. By first establishing how
matter behaves at the microscopic level, pupils are better equipped to understand the
physical and chemical changes that occur in natural systems like the rock cycle. This
progression supports deeper conceptual understanding and prepares pupils for the
more quantitative and theoretical demands of GCSE Chemistry.

Throughout both themes, pupils develop essential scientific skills such as observation,
data collection, and evaluation. They learn to use models to explain phenomena, to
draw conclusions from evidence, and to communicate their ideas clearly. These skills
are embedded in engaging, hands-on contexts that make chemistry relevant and
accessible.

By the end of Year 7, pupils have built a strong foundation in the nature of matter and
Earth materials. They are equipped with the curiosity, confidence, and core knowledge
needed to explore more complex chemical concepts at Key Stage 4 and beyond.
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Year 7 Biology

In Year 7 Biology, pupils begin their exploration of the living world through the theme
Living Things, a rich and varied journey that introduces them to the structures,
systems, and processes that underpin life. This theme is designed to build curiosity,
develop scientific thinking, and lay the conceptual foundations for the biological topics
they will encounter at Key Stage 4.

The theme begins at the microscopic level, where pupils learn about cells, the
fundamental units of life. They compare the structure and function of prokaryotic and
eukaryotic cells and begin to understand how specialised cells work together to form
tissues, organs, and systems. This leads naturally into a study of major human organ
systems, including the digestive, circulatory, nervous, muscular, and skeletal systems.
Pupils explore how these systems interact to keep the body functioning, and how
lifestyle choices can affect health.

As part of their study of the digestive system, pupils are introduced to enzymes and
their role in breaking down food. They carry out food tests to identify key nutrients,
developing practical skills and learning how to interpret experimental results. These
investigations help pupils understand the importance of nutrition and the biochemical
processes that sustain life.
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The second half of the theme, Creating New Life, focuses on reproduction and
inheritance. Pupils explore the human reproductive system, the changes that occur
during puberty, and the process of fertilisation. They also study reproduction in plants,
drawing comparisons between sexual and asexual reproduction. This leads into an
introduction to genetics, where pupils learn about inherited characteristics, variation,
and the principles of natural selection and evolution. These topics encourage pupils to
think critically about the diversity of life and the mechanisms that drive change over
time.



T o

PARKSIDE

Creating new Life

The curriculum is carefully sequenced to move from the smallest units of life, cells, to
the complexity of organ systems, and finally to the continuity of life through
reproduction and inheritance. This progression supports a deepening understanding
of biological structures and processes and prepares pupils for the more detailed and
guantitative study of biology at GCSE.

Throughout the theme, pupils develop key scientific skills such as using microscopes,
conducting experiments, analysing data, and drawing evidence-based conclusions.
These skills are embedded in engaging, real-world contexts that help pupils see the
relevance of biology to their own lives and the world around them.

By the end of Year 7, pupils have developed a strong foundation in biological science.

They understand how living things function, grow, and reproduce, and are well-
prepared to explore more complex biological concepts at Key Stage 4 and beyond.

Year 8 Physics

In Year 8 Physics, pupils explore the physical principles that underpin sound, light,
motion, and electricity through two vibrant and interconnected themes: Preparing for
a Music Festival and At a Music Festival. These themes are designed to bring physics
to life by placing abstract concepts into real-world contexts that are relevant, engaging,
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and memorable. The curriculum bunds on prior knowledge from Year 7 and lays the
groundwork for the more quantitative and analytical demands of Key Stage 4.

In Preparing for a Music Festival, pupils investigate the physics behind setting up a
festival site. They begin by exploring motion, learning how to calculate speed and
interpret motion graphs. This leads into the study of work, energy, and machines,
where pupils examine how forces do work, how energy is transferred, and how
machines can make tasks easier. Concepts such as power and efficiency are
introduced, helping pupils understand how energy is used and conserved in practical
systems. The theme also covers pressure in gases, liquids, and solids, including
applications such as hydraulics and atmospheric pressure. Pupils explore turning
forces and moments and investigate Hooke’s Law through practical experiments with
springs. The unit concludes with an introduction to electricity, where pupils build and
analyse series and parallel circuits, investigate resistance, and explore the
relationships between current, potential difference, and resistance using IV graphs and
components like LDRs.
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Preparing for a Music Festival

The second theme, At a Music Festival, focuses on the physics of sound, light, and
magnetism, key elements of the festival experience. Pupils explore magnets and
magnetic fields and learn how electromagnets are used in devices such as speakers.
They then investigate waves, with a focus on sound waves: how they travel, how their
speed is measured, and how pitch and loudness are affected by frequency and
amplitude. Pupils study how sound is detected by the ear and microphones and
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explore applications such as echoes and ultrasound. The theme concludes with the
physics of light, including reflection, refraction, and how we see. Pupils compare the
human eye to a camera, deepening their understanding of how light behaves and how
it is used in technology.
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At a Music Festival

The curriculum is carefully sequenced to move from mechanical and electrical systems
to wave phenomena and optics. This progression allows pupils to build a coherent
understanding of energy, forces, and wave behaviour, while reinforcing key ideas such
as energy transfer, system interactions, and practical applications of physics.

Throughout both themes, pupils develop essential scientific skills including data
analysis, graph interpretation, experimental design, and the use of models to explain
physical phenomena. These skills are embedded in engaging, real-world contexts that
support long-term retention and prepare pupils for the more complex and
mathematical aspects of GCSE Physics.

By the end of Year 8, pupils have developed a strong understanding of motion, forces,
energy, electricity, waves, and light. They are equipped with the knowledge, skills, and
confidence to tackle the challenges of Key Stage 4 physics and to appreciate the role
of physics in the world around them.

Year 8 Chemistry

In Year 8 Chemistry, pupils deepen their understanding of the material world through
two interconnected themes: Elements in the Earth and Extracting Earth’s Resources.



T
I i
T

PARKSIDE Y N

These themes build on the foundations laid in Year 7 and guide pupils through the
structure of matter, chemical reactions, and the impact of chemistry on the planet. The
curriculum is designed to develop both conceptual understanding and practical skills,
while preparing pupils for the more rigorous demands of Key Stage 4.

The first theme, Elements in the Earth, introduces pupils to the periodic table as a
powerful tool for organising elements and predicting their properties. They explore the
history of the atom, learning how scientific models have evolved over time, and begin
to understand the structure of atoms and how this relates to chemical bonding. Pupils
investigate the formation of compounds, write chemical formulae, and apply the
principle of conservation of mass to chemical reactions. Through practical work and
real-world examples, they explore key reactions such as oxidation, reactions of metals
with acids and water, thermal decomposition, and the differences between exothermic
and endothermic changes. This theme helps pupils build a secure understanding of
how substances interact and change, knowledge that is essential for success in GCSE

Chemistry.
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Elements in the Earth

The second theme, Extracting Earth’s Resources, applies pupils’ understanding of
chemical reactions to the context of Earth’s materials and sustainability. Pupils explore
displacement reactions, reduction, and electrolysis as methods for extracting metals,
and consider the energy and environmental implications of each. They study
combustion and the carbon cycle, linking chemical processes to global issues such as
climate change and the finite nature of Earth’s resources. The theme also introduces
materials science, with a focus on polymers, ceramics, and composites—helping
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pupils understand how chemlstry contributes to the development of everyday
materials.

Extracting Earth’s Resources

The curriculum is carefully sequenced to move from the structure and behaviour of
atoms and elements to the practical and environmental applications of chemistry. This
progression supports pupils in making meaningful connections between abstract
concepts and real-world challenges, while reinforcing key ideas such as chemical
change, energy transfer, and sustainability.

Throughout both themes, pupils develop essential scientific skills including writing
word and symbol equations, interpreting data, and evaluating evidence. They carry
out practical investigations, analyse results, and begin to think critically about the role
of chemistry in society. These experiences not only prepare them for the quantitative
and theoretical demands of Key Stage 4 but also encourage them to see chemistry as
a dynamic and relevant science.

By the end of Year 8, pupils have a strong grasp of the structure of matter, the nature
of chemical reactions, and the importance of chemistry in addressing global
challenges. They are well-prepared to build on this knowledge in GCSE Chemistry
and to approach the subject with confidence, curiosity, and a sense of purpose.
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Year 8 Biology

In Year 8 Biology, pupils explore the complexity of life through two interconnected
themes: Diseased Living Things and Living Things and Their Environment. These
themes build on the foundational knowledge from Year 7 and guide pupils through the
interactions between organisms, their health, and the ecosystems they inhabit. The
curriculum is designed to deepen scientific understanding, develop investigative skills,
and prepare pupils for the biological concepts they will encounter at Key Stage 4.

The first theme, Diseased Living Things, focuses on the causes and prevention of
disease, as well as the biological processes that keep organisms alive and healthy.
Pupils begin by learning about pathogens: bacteria, viruses, fungi, and protists, and
how they spread. They explore how infections can be prevented through hygiene,
vaccination, and the body’s own defence systems. This leads into a study of lifestyle
factors such as smoking and alcohol, and their effects on health. Pupils then
investigate respiration, comparing aerobic and anaerobic processes, and linking these
to energy release in cells. The theme concludes with a deep dive into photosynthesis,
where pupils learn how plants produce glucose, how they use it, and how to test leaves
for starch. They also explore the role of minerals in plant growth and carry out practical
investigations into the rate of photosynthesis.

iving Things

DiseasedL

The second theme, Living Things and Their Environment, shifts the focus to ecology
and the interactions between organisms and their habitats. Pupils explore the
importance of biodiversity and the structure of communities, learning how organisms
are distributed and how they compete for resources. They study adaptations in plants
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and animals, and how these contrlbute to survival in different environments. Food
chains and food webs are introduced to show how energy flows through ecosystems,
and pupils investigate key biogeochemical cycles such as the water cycle and the
carbon cycle. The theme also covers decomposition and the role of microorganisms
in nutrient cycling, before concluding with a look at human impacts on biodiversity and
strategies for conservation.

Living things and their Environment

The curriculum is carefully sequenced to move from the internal workings of organisms
and their responses to disease, to the external relationships between living things and
their environments. This progression helps pupils make meaningful connections
between cellular processes, health, and ecological systems, while reinforcing key
ideas such as energy transfer, interdependence, and sustainability.

Throughout both themes, pupils develop essential scientific skills including planning
and conducting investigations, analysing data, and evaluating evidence. These skills
are embedded in real-world contexts that make biology relevant and engaging, while
also preparing pupils for the more detailed and quantitative study of biology at GCSE.

By the end of Year 8, pupils have a well-rounded understanding of how living things
function, how they interact with their environment, and how human activity can
influence both. They are equipped with the knowledge, curiosity, and scientific thinking
needed to succeed in Key Stage 4 biology and beyond.
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Year 9 Physics

In Year 9 Physics, pupils bring together and extend their understanding of forces,
energy, waves, and electricity through the ambitious and inspiring theme Launching a
Space Telescope. This unit is designed to consolidate key concepts from Years 7 and
8 while preparing pupils for the demands of the AQA GCSE Physics course. Set
against the backdrop of one of humanity’s most advanced scientific endeavours, the
theme provides a rich and engaging context for deepening scientific knowledge and
applying it to real-world challenges.

The theme begins with the physics of rocket science, as pupils explore how rockets
are fuelled and launched. They investigate the forces involved in launching the Ariane
5 rocket, including thrust, weight, and atmospheric drag, and consider how energy is
transferred and conserved during lift-off. This leads into a study of atmospheric
pressure and how it changes with altitude, an essential concept for understanding the
conditions a space telescope must endure on its journey beyond Earth’s atmosphere.

As the telescope reaches space, pupils explore the role of waves in space science.
They learn how different types of electromagnetic waves are used to observe the
universe, and how the colour of stars provides information about their temperature and
composition. Pupils investigate how waves are detected, and how telescopes like the
James Webb and the historic Great Equatorial Telescope are designed to capture and
interpret this data. The theme also includes a study of how the James Webb Space
Telescope unfolds in space, linking engineering design to physics principles.

The unit concludes with a focus on the electrical systems that power and control space
telescopes. Pupils revisit and extend their understanding of electrical circuits, including
current, potential difference, resistance, and the function of components in complex
systems. They apply this knowledge to understand how circuits operate in the harsh
conditions of space, and how they are used to transmit data and control instruments
remotely.

The curriculum is carefully sequenced to build on prior learning while introducing more
advanced and abstract concepts. Pupils move from familiar ideas about forces and
energy into more complex applications involving wave behaviour and electrical
systems. This progression supports a smooth transition into GCSE Physics, where
these topics are explored in greater depth and with increased mathematical rigour.

Throughout the theme, pupils develop key scientific skills such as modelling,
interpreting data, and evaluating evidence. They are encouraged to think critically
about how physics is used to solve real-world problems and to appreciate the role of
science in expanding our understanding of the universe.

By the end of this topic, pupils have not only explored the physics behind space
exploration and telescope technology but have also built a strong conceptual
foundation for success in the AQA GCSE Physics course. They are equipped with the
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knowledge, skills, and curiosity to continue their scientific journey with confidence and
ambition.
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Year 9 Chemistry

In Year 9 Chemistry, pupils consolidate and extend their understanding of the material
world through the theme Chemistry of the Future. This unit is designed to revisit and
deepen key concepts introduced in Years 7 and 8, while preparing pupils for the more
rigorous and quantitative demands of the AQA GCSE Chemistry course. Set within
the context of how chemistry shapes innovation and sustainability, the theme
encourages pupils to think critically about the role of science in solving future global
challenges.

The theme begins by revisiting the fundamental building blocks of matter: atoms,
elements, and compounds. Pupils explore how substances are represented using
chemical symbols and formulae, and how the periodic table is used to organise
elements and predict their properties. They apply the principle of conservation of mass
to chemical reactions and learn how to balance equations, laying the groundwork for
the stoichiometric thinking required at Key Stage 4.

Pupils then investigate methods for separating mixtures, including filtration, distillation,
and chromatography, linking these techniques to real-world applications such as water
purification and forensic science. The theme also introduces energy changes in
chemical reactions, including exothermic and endothermic processes, and how these
are measured and represented. This leads into a study of reactivity, where pupils
explore the reactions of metals with acids, oxygen, and water, and begin to understand
the reactivity series and its implications for industrial processes.

The unit concludes with a focus on reactions involving metal and non-metal oxides,
including the formation of salts and the process of thermal decomposition. These
topics not only reinforce pupils’ understanding of chemical change but also introduce
them to the types of reactions they will encounter in GCSE Chemistry, such as redox
and acid-base reactions.

The curriculum is carefully sequenced to build from core concepts, such as atomic
structure and conservation of mass, towards more complex ideas about reactivity and
energy changes. This progression ensures that pupils develop a coherent and
connected understanding of chemistry, while also building the practical and analytical
skills needed for success at Key Stage 4.

Throughout the theme, pupils engage in hands-on investigations, develop their ability
to interpret data, and learn to communicate their findings using scientific language.
They are encouraged to think about how chemistry can be used to develop cleaner
energy sources, new materials, and sustainable technologies, linking classroom
learning to the challenges and opportunities of the future.

By the end of this topic, pupils have a strong grasp of the fundamental principles of
chemistry and are well-prepared to begin the AQA GCSE Chemistry course. They are
equipped with the knowledge, skills, and curiosity to explore the role of chemistry in
shaping the world of tomorrow.
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Year 9 Biology

In Year 9 Biology, pupils explore the complexity and interconnectedness of life through
the theme Scaling Up. This unit is designed to consolidate and extend the foundational
biological knowledge developed in Years 7 and 8, while preparing pupils for the
conceptual depth and analytical demands of the AQA GCSE Biology course. From the
microscopic world of cells to the global impact of human activity, pupils investigate
how biological systems grow, interact, and respond to change.

The theme begins by revisiting the organisation of living organisms, moving from cells
to tissues, organs, and organ systems. Pupils deepen their understanding of how
specialised cells work together to maintain life, and how the structure of biological
systems supports their function. This leads into a study of reproduction and
inheritance, where pupils explore how genetic information is passed from one
generation to the next, and how variation arises through sexual reproduction. They
begin to understand the principles of heredity and the role of DNA, laying the
groundwork for more detailed genetics work at Key Stage 4.

Pupils then examine the causes and effects of disease, including the role of
pathogens, the body’s defence mechanisms, and the impact of lifestyle choices. They
explore how drugs are used to treat iliness, and how scientific research contributes to
the development of new medicines. This is followed by a broader look at how
organisms interact with each other and their environment. Pupils investigate
ecosystems, food webs, and the importance of biodiversity, before considering the
impact of human activity on the natural world. Topics such as pollution, deforestation,
and climate change encourage pupils to think critically about sustainability and their
role as global citizens.

The curriculum is carefully sequenced to move from the internal workings of organisms
to their interactions within ecosystems and the wider environment. This progression
helps pupils build a coherent understanding of biological systems at multiple scales,
while reinforcing key ideas such as adaptation, interdependence, and the impact of
human behaviour on the planet.

Throughout the theme, pupils develop essential scientific skills including microscopy,
data analysis, experimental design, and evaluation of evidence. These are embedded
in real-world contexts that make biology relevant and engaging, while also preparing
pupils for the more quantitative and conceptual challenges of GCSE Biology.

By the end of this topic, pupils have a well-rounded understanding of how living
systems function, how traits are inherited, and how organisms, including humans,
affect and are affected by their environment. They are equipped with the knowledge,
skills, and curiosity to succeed in the AQA GCSE Biology course and to explore the
living world with confidence and purpose.
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Science at Key Stage 4: GCSE Pathwavs

Atthe end of Year 9, pupils at Parkside can continue their study of science by choosing
between two AQA GCSE pathways: Combined Science: Trilogy or Separate Sciences
(also known as Triple Science). Both routes provide a strong foundation in biology,
chemistry, and physics, and are taught by subject specialists. The choice allows pupils
to tailor their science education to their interests, aspirations, and future goals.

AQA GCSE Combined Science: Trilogy

This is a double award GCSE, meaning pupils receive two GCSE grades based on
their performance across all three sciences. Pupils have 10 science lessons per
fortnight, covering biology, chemistry, and physics. The Trilogy course includes a
broad and balanced curriculum that prepares pupils for further study in science and
supports a wide range of post-16 pathways.

e Assessment: Six exams at the end of Year 11 (two for each science), each lasting
1 hour 15 minutes.
o Grades awarded: A double grade (e.g. 6-6, 5-4) on the 9-1 scale.

AQA GCSE Separate Sciences (Triple Science)

Pupils who opt for Separate Sciences study GCSE Biology, Chemistry, and Physics
as three distinct qualifications, earning a separate grade for each subject. This route
is ideal for pupils with a strong interest in science or those considering science-related
A-levels and careers in medicine, engineering, research, or environmental science.

Pupils have 15 science lessons per fortnight: five each for biology, chemistry, and
physics, allowing for greater depth, additional content, and more practical work.

e Assessment: Six exams at the end of Year 11 (two for each science), each lasting
1 hour 45 minutes.
e Grades awarded: Three separate GCSEs, one for each subject, graded 9-1.

Why Choose Separate Science

e It provides the most comprehensive preparation for A-level sciences and science-
based careers.

« Pupils explore additional content not covered in Trilogy, including more advanced
topics and practicals.

e It supports high academic challenge and is well-suited to pupils who enjoy science
and are ready to commit more curriculum time to it.

e Universities and sixth forms often view Separate Sciences favourably for
competitive STEM pathways.

By offering both pathways, we ensure that all pupils can access a high-quality science
education that matches their interests and ambitions. Whether pupils choose
Combined Science or Separate Sciences, they will be supported by expert teachers,
a rich curriculum, and a strong foundation for future success.
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Key Stage 4 Biology

Biology is the science of living organisms. It explores how life functions at every level,
from microscopic cells to complex ecosystems and helps pupils understand the
processes that sustain life, the causes of disease, and the impact of human activity on
the natural world.

Substantive Knowledge

Pupils study a broad range of biological content, including:

e The structure and function of cells, including prokaryotic and eukaryotic cells, cell
division, and transport across membranes

e The organisation of multicellular organisms, including the digestive, circulatory,
and respiratory systems

e The role of enzymes in metabolism and the biochemical processes of
photosynthesis and respiration

« The immune system, vaccination, and the development of antibiotics and drug
testing

e Hormonal control, homeostasis, and the nervous system

e Inheritance, including the structure of DNA, genetic crosses, inherited disorders,
and genetic engineering

« Evolution by natural selection, variation, and selective breeding

o [Ecosystems, biodiversity, and the impact of human activity on the environment

This knowledge is cumulative and builds on prior learning from Key Stage 3, with
increasing depth and complexity.

Disciplinary Knowledge

Pupils develop an understanding of how biological knowledge is generated and
validated through:

e« Planning and conducting investigations, including the use of controls and
repeatability

e Analysing data from experiments and fieldwork, such as investigating the effect of
light intensity on photosynthesis

« Evaluating the reliability and validity of evidence, including peer-reviewed research
and ethical considerations in genetics

e Using models to explain complex systems, such as the reflex arc or the carbon
cycle

e Applying biological knowledge to unfamiliar contexts, such as interpreting data on
disease transmission or evaluating conservation strategies

This disciplinary knowledge is embedded through required practicals and reinforced
through extended writing, data interpretation, and problem-solving tasks.
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Skills Development

Pupils develop a wide range of scientific skills that are embedded throughout the
curriculum and revisited in increasingly complex contexts. These include:

e Microscopy and observation: Beginning in Year 7 with basic cell structure, pupils
progress to using light microscopes to calculate magnification and interpret images
of specialised cells at GCSE.

o Experimental design and data collection: Pupils plan and carry out investigations
such as testing the effect of pH on enzyme activity or measuring the rate of
photosynthesis using gas collection. They learn to identify variables, ensure fair
testing, and collect accurate data.

e Analysis and evaluation: Pupils interpret graphs, calculate means and rates, and
evaluate the reliability of their results. For example, they assess the validity of
conclusions drawn from fieldwork on biodiversity or from experiments on antibiotic
resistance.

e Application of models: Pupils use and critique models such as the lock-and-key
theory for enzymes or genetic crosses for inheritance. They learn to apply these
models to unfamiliar scenarios, developing transferable problem-solving skills.

These skills are explicitly taught, practised through required practicals, and assessed
through both formative and summative tasks. By the end of the course, pupils can
confidently design investigations, analyse biological data, and apply their
understanding to real-world issues.



Key Stage 4 Chemistry

Chemistry is the science of substances and their interactions. It explains the
composition, structure, and behaviour of matter, and plays a central role in developing
new materials, medicines, and sustainable technologies.

Substantive Knowledge

Pupils study a wide range of chemical content, including:

e Atomic structure, the periodic table, and the development of atomic models

e Chemical bonding (ionic, covalent, and metallic) and how bonding affects
properties

e The conservation of mass and quantitative chemistry, including moles and reacting
masses

e Types of chemical reactions, including neutralisation, redox, displacement, and
thermal decomposition

e The reactivity series and methods of metal extraction, including electrolysis

e Energy changes in reactions, including exothermic and endothermic processes

o Rates of reaction and factors affecting them, including catalysts and surface area

e Organic chemistry, including hydrocarbons, polymers, and functional groups

o Chemical analysis techniques such as chromatography and flame tests

e The chemistry of the atmosphere and sustainable use of Earth’s resources

This content builds on Key Stage 3 foundations and prepares pupils for further study
in science and applied fields.

Disciplinary Knowledge

Pupils learn how chemical knowledge is developed and tested through:

e Designing and conducting experiments, such as titrations or investigating rates of
reaction

e Using scientific models to explain phenomena, such as particle theory or collision
theory

e Interpreting and evaluating data from practical work and secondary sources

e Applying mathematical skills to calculate concentrations, yields, and energy
changes

« Critically assessing the environmental and societal impact of chemical processes,
such as combustion or plastic production

Disciplinary knowledge is developed through required practicals, structured problem-
solving, and opportunities to evaluate the role of chemistry in real-world contexts.
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Skills Development

Pupils develop a range of practical and analytical skills that are essential for scientific
enquiry and chemical understanding:

e Practical techniques: Pupils learn to carry out key techniques such as filtration,
crystallisation, titration, and chromatography. These are introduced in Key Stage 3
and refined at GCSE through required practicals, such as preparing a pure, dry
sample of a soluble salt or separating inks using paper chromatography.

e Quantitative chemistry: Pupils build fluency in using chemical formulae, balancing
equations, and performing calculations involving moles, concentration, and
percentage yield. These skills are developed incrementally, with scaffolded
practice and real-world applications.

« Data interpretation and evaluation: Pupils analyse experimental results, identify
anomalies, and evaluate the accuracy and precision of their methods. For example,
they assess the energy changes in exothermic and endothermic reactions using
temperature data.

e Scientific communication: Pupils are taught to use chemical terminology
accurately, construct balanced symbol equations, and explain chemical
phenomena using particle models and bonding diagrams.

These skills are embedded across the curriculum and revisited in different contexts to
ensure mastery. By the end of the course, pupils are confident in handling data,
conducting experiments, and explaining chemical processes with clarity and precision.



Key Stage 4 Physics

Physics is the science of energy, matter, and the fundamental forces that govern the
universe. It explains how objects move, how energy is transferred, and how physical
laws underpin the technologies we use every day.

Substantive Knowledge

Pupils study a broad range of physical content, including:

o Energy stores and transfers, specific heat capacity, and efficiency

« Electrical circuits, resistance, current, potential difference, and power

e The particle model of matter, including changes of state and internal energy

e Atomic structure, radiation, and nuclear decay

e Forces and motion, including Newton’s laws, momentum, and stopping distances

e Waves, including properties of transverse and longitudinal waves, the
electromagnetic spectrum, and sound

« Magnetism and electromagnetism, including magnetic fields, motors, and
transformers

e Space physics (Separate Science only), including the life cycle of stars and orbital
motion

This content builds on Key Stage 3 topics and introduces more abstract and
guantitative concepts.

Disciplinary Knowledge

Pupils develop an understanding of how physical knowledge is constructed and
applied through:

« Using mathematical models and equations to describe physical relationships, such
as F = ma or E = mcA@

e Designing and conducting investigations, such as measuring resistance or
investigating Hooke’s Law

e Analysing and interpreting data using graphs, gradients, and proportional
reasoning

o Evaluating the accuracy and precision of measurements and identifying sources of
error

o Applying physical principles to unfamiliar contexts, such as explaining how
seatbelts reduce injury or how satellites remain in orbit

Disciplinary knowledge is embedded through required practicals, problem-solving
exercises, and the use of real-world applications to contextualise abstract ideas.
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Skills Development

Physics places a strong emphasis on mathematical reasoning, modelling, and
precision in measurement. Pupils develop the following key skills:

o Mathematical application: Pupils learn to apply equations to calculate quantities
such as speed, acceleration, force, energy, and power. These skills are introduced
in Key Stage 3 and developed through scaffolded practice and real-world
examples, such as calculating braking distances or energy efficiency.

e Graphical analysis: Pupils interpret and construct line graphs, including motion
graphs and IV characteristic curves. They use gradients to determine rates and
identify patterns in data.

o Practical investigation: Pupils carry out required practicals such as investigating
the relationship between force and extension (Hooke’s Law) or measuring the
specific heat capacity of materials. They learn to use scientific equipment
accurately, record data systematically, and evaluate sources of error.

« Modelling and explanation: Pupils use models to explain phenomena such as wave
behaviour, electric circuits, and atomic structure. They are encouraged to critique
and refine models as their understanding deepens.

These skills are taught explicitly and reinforced through regular low-stakes
assessment, practical work, and problem-solving tasks. By the end of the course,
pupils are equipped to think critically, apply physics to unfamiliar contexts, and
approach quantitative problems with confidence.
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