
Combined Science Long Term Learning Plan

Subject:

“Magic and Gift” of the subject ● It’s really relevant to the real world.
● Universal language of the world.
● Explains our place in the Universe.
● Encourages pupils to re-evaluate their internal models of the world

around them and reality.
● The wonder factor.
● It explains how everything works and is the way it is (or tries to at

least).
● Crucial in the development of new technologies, medicines and the

future of the human race.

Careers (salaries) ● Medicine, pharmaceuticals, farming, veterinary, forensics, germ
warfare, genetics, astronaut, physiotherapy, teaching, drug
development, engineering, aerospace, robotics, artificial intelligence,
dietician, aerospace, marine biologist, oceanographer, archaeology,
telecommunications, project management, plumber, electrician,
carpenter.

● Average starting salaries for graduate roles (source: National Careers
Service):

○ biologist: £14,000
○ biochemist: £26,500
○ botanist: £22,000
○ chemist: £18,000
○ clinical scientist: £30,401
○ ecologist: £19,000
○ food scientist: £20,000
○ forensic scientist: £20,000
○ geoscientist: £22,000
○ laboratory technician: £15,000
○ materials engineer: £20,000
○ medical physicist: £30,401
○ meteorologist: £20,000
○ microbiologist: £27,146
○ pharmacologist: £25,000
○ physicist: £14,000
○ research scientist: £15,000
○ vet: £30,000
○ zoologist: £21,000

Notable high profile alumni (Park
School and “famous”)

● Megan Knock - studying Medicine at Oxford
● Ross Bishop - Head of Science at Park School
● Hayley Bishop - Senior Ecologist at Waterman Group
● Julia Hughes - KS4 Science Manager at Park School

Degrees and Best Universities
(Global?)

● Russell Group Universities (various across the UK but include Oxford,
Cambridge, Cardiff, Edinburgh, Glasgow, Imperial College London,

The Park Community School 2019 1



Exeter, King’s College London, Liverpool, Leeds, Manchester.
● The Russell Group’s 24 members are world-class, research-intensive

universities. They are unique institutions, each with their own history
and ethos, but they share some distinguishing characteristics.  They
are committed to maintaining the very best research, an outstanding
teaching and learning experience and unrivalled links with local and
national business and the public sector.

● Russell Group universities have huge social, economic and cultural
impacts locally, across the UK and around the globe:

● They produce more than two-thirds of the world-leading research
produced in UK universities and support more than 300,000 jobs
across the country.

● Their economic output is more than £32 billion every year.

Possible Degrees using Science
● Biology
● Chemistry
● Physics
● Applied chemistry
● Biochemistry
● Pharmacology
● Environmental science
● Forensic science
● Zoology
● Marine biology
● Oceanography
● Meteorology
● Medicine
● Genetics
● Microbiology
● Biomedical science
● Veterinary
● Astrophysics
● Engineering
● Geophysics
● Chemical physics
● Mathematical physics
● Theoretical physics

Post 16 Courses and Destinations ● A Levels in Biology, Chemistry, Physics, Psychology, Environmental
Science, Geology, Astronomy, Astrophysics.

● BTEC Applied Science, Sports Science.
● Petroc
● Exeter College
● Ilfracombe / Bideford College
● West Buckland
● Blundells
● QE Crediton
● Kingsley
● Shebbear

GCSE Specification ● AQA Combined Science:  Trilogy (8464).

The GCSE specifications in Science should enable students to:
• develop scientific knowledge and conceptual understanding through the

The Park Community School 2019 2



specific disciplines of biology, chemistry and physics.
• develop understanding of the nature, processes and methods of science,
through different types of scientific enquiries that help them to answer
scientific questions about the world around them.
• develop and learn to apply observational, practical, modelling, enquiry and
problem-solving skills, both in the laboratory, in the field and in other learning
environments.
• develop their ability to evaluate claims based on science through critical
analysis of the methodology, evidence and conclusions, both qualitatively and
quantitatively.

Biology, chemistry and physics should be studied in ways that help students to
develop curiosity about the natural world, insight into how science works,
and appreciation of its relevance to their everyday lives. The scope and nature
of such study should be broad, coherent, practical and satisfying, and thereby
encourage students to be inspired, motivated and challenged by the subject
and its achievements.

Assessment Objectives and
Percentages in Examination

The exams will measure how students have achieved the following
assessment objectives.
• AO1: Demonstrate knowledge and understanding of: scientific ideas;
scientific techniques and procedures.
• AO2: Apply knowledge and understanding of: scientific ideas; scientific
enquiry, techniques and procedures.
• AO3: Analyse information and ideas to: interpret and evaluate; make
judgments and draw conclusions; develop and improve experimental
procedures.

Year by Year
Intent

Cycle by Cycle Intent - Clear Areas of Knowledge (big topics),
Skills and Assessment Objectives (linked to GCSE Spec), Cross
Curricular Links and Opportunities (where is this
topic/knowledge delivered elsewhere in the school (and is
that department more “expert”).

Where will this cycle be
revisited/ where has it been
taught before (interleaving)?

Year 11:

Key intent of this
year:

Teaching in the
sciences in key
stage 4
continues with

Exams

AQA GCSE Combined Science Trilogy:

Exam 1 - Biology Paper 1 - B1,B2,B3,B4.
Exam 2 - Biology Paper 2 - B5,B6,B7.
Exam 3 - Chemistry Paper 1 - C1,C2,C3,C4,C5.
Exam 4 - Chemistry Paper 2 - C6,C7,C8,C9,C10.
Exam 5 - Physics Paper 1 - P1,P2,P3,P4.
Exam 6 - Physics Paper 2 - P5,P6,P7.
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the process of
building upon
and deepening
scientific
knowledge and
the
understanding
of ideas
developed in
earlier key
stages in the
subject
disciplines of
biology,
chemistry and
physics.

For some
students,
studying the
sciences in key
stage 4 provides
the platform for
more advanced
studies,
establishing the
basis for a wide
range of careers.
For others, it will
be their last
formal study of
subjects that
provide the
foundations for
understanding
the natural
world and will
enhance their
lives in an
increasingly
technological
society.

Science is
changing our
lives and is vital
to the world’s
future
prosperity, and
all students
should be taught
essential aspects
of the
knowledge,
methods,

C3 Quantitative Chemistry
Maths

● MS 1a, b, c, 2a, 3a, b, c.
● Recognise and use expressions in decimal

form
● Recognise and use expressions in standard

form
● Use ratios, fractions and percentages
● Use an appropriate number of significant

figures
● Understand and use the symbols: =, <, <<,

>>, >, ∝ , ~
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

C3
Previous Knowledge/Skills from:

● Cycle 3 - Reactions 1
● Cycle 6 - Reactions 2
● Cycle 8 - C1
● Cycle 10 - C2
● Cycle 12 - C6

Knowledge/Skills transferable to:
● Cycle 8 - C1
● Cycle 10 - C2
● Cycle 12 - C6

Cycle
14

B3 Infection & Response
History

● Penicillin/antibiotics
● Disease
● History of the development of drugs

B6 Inheritance, Variation & Evolution
Maths

● MS 1c, 2c, e, 3a, 4a.
● Use ratios, fractions and percentages
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Understand simple probability
● Understand and use the symbols: =, <, <<,

>>, >, ∝ , ~
● Translate information between graphical and

numeric form

C10 Using Resources
Required practical activity

● Analysis and purification of water samples
from different sources, including pH,
dissolved solids and distillation.

● Chemistry AT 2 – safe use of appropriate
heating devices and techniques including use
of a Bunsen burner and a water bath or
electric heater.

● Chemistry AT 3 – use of appropriate
apparatus and techniques for the
measurement of pH in different situations.

● Chemistry AT 4 – safe use of a range of
equipment to purify and/or separate
chemical mixtures including evaporation,
distillation.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus and
materials to select those appropriate to the
experiment.

B3
Previous Knowledge/Skills from:

● Cycle 2 - Organisms 1
● Cycle 5 - Organisms 2
● Cycle 9 - B1
● Cycle 10 - B2
● Cycle 12 - B5

Knowledge/Skills transferable to:
● Cycle 9 - B1
● Cycle 10 - B2
● Cycle 12 - B5

B6
Previous Knowledge/Skills from:

● Cycle 7 - Genes 2
● Cycle 8 - C1
● Cycle 9 - B1
● Cycle 10 - B2

Knowledge/Skills transferable to:
● Cycle 8 - C1
● Cycle 9 - B1
● Cycle 10 - B2

C10
Previous Knowledge/Skills from:

● Cycle 2 - Earth 1
● Cycle 7 - Earth 2
● Cycle 8 - P1

Knowledge/Skills transferable to:
● Cycle 8 - P1

P6
Previous Knowledge/Skills from:

● Cycle 3 - Waves 1
● Cycle 7 - Waves 2
● Cycle 8 - P1

Knowledge/Skills transferable to:
● Cycle 8 - P1
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processes and
uses of science.
They should be
helped to
appreciate the
achievements of
science in
showing how
the complex and
diverse
phenomena of
the natural
world can be
described in
terms of a
number of key
ideas relating to
the sciences
which are
inter-linked, and
which are of
universal
application.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.5 – recognise when to apply a
knowledge of sampling techniques to ensure
any samples collected are representative.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

Maths
● MS 1a, c, d, 2a, c, h, 4a.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Use an appropriate number of significant

figures
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Make order of magnitude calculations
● Translate information between graphical and

numeric form

P6 Waves
Required practical activity

● Make observations to identify the suitability
of apparatus to measure the frequency,
wavelength and speed of waves in a ripple
tank and waves in a solid and take
appropriate measurements.

● Physics AT4 – make observations of waves in
fluids and solids to identify the suitability of
apparatus to measure speed, frequency and
wavelength.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how

P7
Previous Knowledge/Skills from:

● Cycle 4 - Electromagnets
1

● Cycle 6 - Electromagnets
2

● Cycle 13 - P5
Knowledge/Skills transferable to:

● Cycle 13 - P5
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they are determined.
● WS 4.3 – use SI units (eg kg, g, mg; km, m,

mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

Required practical activity
● Investigate how the amount of infrared

radiation absorbed or radiated by a surface
depends on the nature of that surface.

● Physics AT 1 – use appropriate apparatus to
make and record temperature accurately.

● Physics AT 4 – make observations of the
effects of the interaction of electromagnetic
waves with matter.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2c – construct and interpret frequency
tables and diagrams, bar charts and
histograms.

Maths
● MS 1c, 3b, c, 5a, c.
● Use ratios, fractions and percentages
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

● Use angular measures in degrees
● Calculate areas of triangles and rectangles,

surface areas and volumes of cubes

P7 Magnetism & Electromagnetism
Maths

● MS 1c, 3b, c.
● Use ratios, fractions and percentages
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

Cycle
13

C4 Chemical Changes
Required practical activity

● Preparation of a pure, dry sample of a
soluble salt from an insoluble oxide or
carbonate, using a Bunsen burner to heat

C4
Previous Knowledge/Skills from:

● Cycle 3 - Reactions 1
● Cycle 6 - Reactions 2
● Cycle 11 - C5
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dilute acid and a water bath or electric
heater to evaporate the solution.

● Chemistry AT 2 – safe use of appropriate
heating devices and techniques including use
of a Bunsen burner and a water bath or
electric heater.

● Chemistry AT 3 – use of appropriate
apparatus and techniques for conducting
chemical reactions, including appropriate
reagents.

● Chemistry AT 4 – safe use of a range of
equipment to purify and/or separate
chemical mixtures including evaporation,
filtration, crystallisation.

● Chemistry AT 6 – safe use and careful
handling of liquids and solids, including
careful mixing of reagents under controlled
conditions.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

Required practical activity
● Investigate what happens when aqueous

solutions are electrolysed using inert
electrodes. This should be an investigation
involving developing a hypothesis.

● Chemistry AT 3 – use of appropriate
apparatus and techniques for conducting
and monitoring chemical reactions.

● Chemistry AT 7 –use of appropriate
apparatus and techniques to draw, set up
and use electrochemical cells for separation
and production of elements and compounds.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and

● Cycle 12 - C6
Knowledge/Skills transferable to:

● Cycle 11 - C5
● Cycle 12 - C6

C7
Previous Knowledge/Skills from:

● Cycle 8 - C1
● Cycle 8 - P1
● Cycle 9 - C9
● Cycle 9 - P3
● Cycle 10 - C2

Knowledge/Skills transferable to:
● Cycle 8 - C1
● Cycle 8 - P1
● Cycle 9 - P3
● Cycle 10 - C2

P5
Previous Knowledge/Skills from:

● Cycle 1 - Forces 1
● Cycle 7 - Forces 2
● Cycle 8 - P1

Knowledge/Skills transferable to:
● Cycle 8 - P1
● Cycle 14 - P7
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measurements using a range of apparatus
and methods.

Maths
● MS 2h.
● Make order of magnitude calculations

C7 Organic Chemistry
Maths

● MS 5b.
● Calculate areas of triangles and rectangles,

surface areas and volumes of cubes

P5 Forces
Required practical activity

● Investigate the relationship between force
and extension for a spring.

● Physics AT 1 - use appropriate apparatus to
make and record length accurately.

● Physics AT 2 - use appropriate apparatus to
measure and observe the effect of force on
the extension of springs and collect the data
required to plot a force-extension graph.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.2 – translate data from one form to
another.

● WS 3.3 – carry out and represent
mathematical and statistical analysis.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
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presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 4a – translate information between

graphical and numeric form.
● MS 4b – understand that y = mx + c

represents a linear relationship.
● MS 4c – plot two variables from

experimental or other data.
Required practical activity

● Investigate the effect of varying the force on
the acceleration of an object of constant
mass and the effect of varying the mass of
an object on the acceleration produced by a
constant force.

● Physics AT 1 – use appropriate apparatus to
make and record measurements of length,
mass and time accurately.

● Physics AT 2 – use appropriate apparatus to
measure and observe the effect of force.

● Physics AT 3 – use appropriate apparatus
and techniques for measuring motion,
including determination of speed and rate of
change of speed (acceleration/deceleration).

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.2 – translate data from one form to
another.

● WS 3.3 – carry out and represent
mathematical and statistical analysis.
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● WS 3.4 – represent the distribution of results
and make estimations of uncertainty.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.6 – present reasoned explanations
including relating data to hypotheses.

● WS 3.7 – be objective, evaluate data in
terms of accuracy, precision, repeatability
and reproducibility and identify potential
sources of random and systematic error.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 2g – use a scatter diagram to identify a

correlation between two variables.
● MS 4a – translate information between

graphical and numeric form.
● MS 4b – understand that y = mx + c

represents a linear relationship.
● MS 4c – plot two variables from

experimental or other data.
Maths

● MS 1a, c, d, 2c, f, h, 3a, b, c, d, 4a, b, c, d, f,
5a, b.

● Recognise and use expressions in decimal
form

● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Understand the terms mean, mode and

median
● Make order of magnitude calculations
● Understand and use the symbols: =, <, <<,

>>, >, ∝ , ~
● Change the subject of an equation
● Substitute numerical values into algebraic
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equations using appropriate units for
physical quantities

● Solve simple algebraic equations
● Translate information between graphical and

numeric form
● Understand that y = mx + c represents a

linear relationship
● Plot two variables from experimental or

other data
● Determine the slope and intercept of a

linear graph
● Understand the physical significance of area

between a curve and the x-axis and measure
it by counting squares as appropriate

● Use angular measures in degrees
● Visualise and represent 2D and 3D forms

including two dimensional representations
of 3D objects

Year 10:

Key intent of this
year:

Teaching in the
sciences in key
stage 4
continues with
the process of
building upon
and deepening
scientific
knowledge and
the
understanding
of ideas
developed in
earlier key
stages in the
subject
disciplines of
biology,
chemistry and
physics.

For some
students,
studying the
sciences in key
stage 4 provides
the platform for
more advanced
studies,
establishing the
basis for a wide

Cycle
12

B5 Homeostasis & Response
Required practical activity

● Plan and carry out an investigation into the
effect of a factor on human reaction time.

● Biology AT 1 – use appropriate apparatus to
record time.

● Biology AT 3 – selecting appropriate
apparatus and techniques to measure the
process of reaction time.

● Biology AT 4 – safe and ethical use of
humans to measure physiological function of
reaction time and responses to a chosen
factor.

● MS 4a – translate information between
numerical and graphical forms.

Maths
● MS 2c, 4a.
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Translate information between graphical and

numeric form

B7 Ecology
Required practical activity

● Measure the population size of a common
species in a habitat. Use sampling
techniques to investigate the effect of a
factor on the distribution of this species.

● Biology AT 1 – use appropriate apparatus to
record length and area.

● Biology AT 3 – use transect lines and
quadrats to measure distribution of a
species.

● Biology AT 4 – safe and ethical use of
organisms and response to a factor in the
environment.

B5
Previous Knowledge/Skills from:

● Cycle 10 - B2
Knowledge/Skills transferable to:

● Cycle 10 - B2
● Cycle 14 - B3

B7
Previous Knowledge/Skills from:

● Cycle 3 - Ecosystems 1
● Cycle 6 - Ecosystems 2
● Cycle 11 - B4

Knowledge/Skills transferable to:
● Cycle 11 - B4
● Cycle 14 - B6

C6
Previous Knowledge/Skills from:

● Cycle 3 - Reactions 1
● Cycle 6 - Reactions 2
● Cycle 11 - C5

Knowledge/Skills transferable to:
● Cycle 11 - C5

C8
Previous Knowledge/Skills from:

● Cycle 1 - Matter 1
● Cycle 5 - Matter 2
● Cycle 9 - P3

Knowledge/Skills transferable to:
● Cycle 9 - P3

P4
Previous Knowledge/Skills from:

● Cycle 1 - Matter 1
● Cycle 5 - Matter 2
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range of careers.
For others, it will
be their last
formal study of
subjects that
provide the
foundations for
understanding
the natural
world and will
enhance their
lives in an
increasingly
technological
society.

Science is
changing our
lives and is vital
to the world’s
future
prosperity, and
all students
should be taught
essential aspects
of the
knowledge,
methods,
processes and
uses of science.
They should be
helped to
appreciate the
achievements of
science in
showing how
the complex and
diverse
phenomena of
the natural
world can be
described in
terms of a
number of key
ideas relating to
the sciences
which are
inter-linked, and
which are of
universal
application.

● Biology AT 6 – application of appropriate
sampling techniques to investigate the
distribution and abundance of organisms in
an ecosystem via direct use in the field.

● WS 2.1 – develop hypotheses regarding
distribution of a species as a consequence of
a factor.

● WS 2.2 – plan experiments to test
hypotheses on distribution.

● WS 2.3 – apply a range of techniques,
including the use of transects and quadrats,
and the measurement of an abiotic factor.

● MS 1d, 3a – estimates of population size
based on sampling.

● MS 2b – calculate arithmetic means.
● MS 2d – understand principles of sampling.
● MS 2f – understand the terms mean, mode

and median as applied to ecological data.
● MS 4c – plot and draw appropriate graphs

selecting appropriate scales for the axes.
Maths

● MS 1c, 2b, c, f, 4a, c.
● Use ratios, fractions and percentages
● Find arithmetic means
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Understand the terms mean, mode and

median
● Translate information between graphical and

numeric form
● Plot two variables from experimental or

other data

C6 The Rate & Extent of Chemical Change
Required practical activity

● Investigate how changes in concentration
affect the rates of reactions by a method
involving measuring the volume of a gas
produced and a method involving a change
in colour or turbidity. This should be an
investigation involving developing a
hypothesis.

● Chemistry AT 1 – use of appropriate
apparatus to make and record a range of
measurements accurately, including mass,
temperature, and volume of liquids and
gases.

● Chemistry AT 3 – use of appropriate
apparatus and techniques for conducting
and monitoring chemical reactions.

● Chemistry AT 5 – making and recording of
appropriate observations during chemical
reactions including the measurement of
rates of reaction by a variety of methods
such as production of gas and colour

● Cycle 8 - P1
● Cycle 8 - C1

Knowledge/Skills transferable to:
● Cycle 8 - P1
● Cycle 8 - C1
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change.
● Chemistry AT 6 – safe use and careful

handling of gases, liquids and solids,
including careful mixing of reagents under
controlled conditions, using appropriate
apparatus to explore chemical changes.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● MS 1a – recognise and use expressions in
decimal form.

● MS 1c – use ratios, fractions and
percentages.

● MS 1d – make estimates of the results of
simple calculations.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 4a – translate information between

graphical and numeric form.
● MS 4b – understand that y = mx + c

represents a linear relationship.
● MS 4c – plot two variables from

experimental or other data.
● MS 4d – determine the slope and intercept of

a linear graph.
● MS 4e – draw and use the slope of a tangent

to a curve as a measure of rate of change.
Maths

● MS 1a, c, d, 4a, b, c, d, e, 5c.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Translate information between graphical and

numeric form
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● Understand that y = mx + c represents a
linear relationship

● Plot two variables from experimental or
other data

● Determine the slope and intercept of a
linear graph

● Draw and use the slope of a tangent to a
curve as a measure of rate of change

● Calculate areas of triangles and rectangles,
surface areas and volumes of cubes

C8 Chemical Analysis
Required practical activity

● Investigate how paper chromatography can
be used to separate and tell the difference
between coloured substances. Students
should calculate Rf values.

● Chemistry AT 1 – use of appropriate
apparatus to make and record a range of
measurements accurately.

● Chemistry AT 4 – safe use of a range of
equipment to purify and/or separate
chemical mixtures including
chromatography.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

Maths
● MS 1a, c, d, 2a, 4a.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Use an appropriate number of significant

figures
● Translate information between graphical and

numeric form

P4 Atomic Structure
Maths

● MS 1b, c, 3c, d, 4a.
● Recognise and use expressions in standard

form
● Use ratios, fractions and percentages
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

● Solve simple algebraic equations
● Translate information between graphical and
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numeric form

Cycle
11

B4 Bioenergetics
Required practical activity

● Investigate the effect of light intensity on the
rate of photosynthesis using an aquatic
organism such as pondweed.

● Biology AT 1 – use appropriate apparatus to
record the rate of production of oxygen gas
produced; and to measure and control the
temperature of water in a large beaker that
acts as a 'heat shield'.

● Biology AT 2 – use a thermometer to
measure and control temperature of water
bath.

● Biology AT 3 – use appropriate apparatus
and techniques to observe and measure the
process of oxygen gas production.

● Biology AT 4 – safe and ethical use and
disposal of living pondweed to measure
physiological functions and responses to
light.

● Biology AT 5 – measuring rate of reaction by
oxygen gas production.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses on how
light intensity affects the rate of
photosynthesis.

● WS 2.2 – plan experiments to test
hypotheses.

● WS 2.5 – recognise that multiple samples
will be needed at each light intensity.

● WS 2.6 – make and record observations of
gas production.

● WS 3.1 – present a graph of light intensity
against rate of photosynthesis.

● WS 3.2 – translate numeric data into
graphical form.

● MS 1a, 1c – measure and understand the
rate of photosynthesis reactions.

● MS 4a, 4c – plot and draw appropriate
graphs of rate of photosynthesis against
light intensity selecting appropriate scale for
axes.

● MS 3a, 3d (HT) – understand and use inverse
proportion: the inverse square law and light
intensity in the context of photosynthesis.

Maths
● MS 1a, 1c, 2c, 3d, 4a, 4c.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Construct and interpret frequency tables

and diagrams, bar charts and histograms

B4
Previous Knowledge/Skills from:

● Cycle 6 - Ecosystems 2
● Cycle 9 - B1
● Cycle 10 - B2

Knowledge/Skills transferable to:
● Cycle 9 - B1
● Cycle 10 - B2

C5
Previous Knowledge/Skills from:

● Cycle 3 - Reactions 1
● Cycle 6 - Reactions 2
● Cycle 10 - C2

Knowledge/Skills transferable to:
● Cycle 10 - C2
● Cycle 12 - C6
● Cycle 15 - C3

P2
Previous Knowledge/Skills from:

● Cycle 4 - Electromagnets
1

● Cycle 8 - P1
Knowledge/Skills transferable to:

● Cycle 8 - P1
● Cycle 13 - C4
● Cycle 14 - P7
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● Solve simple algebraic equations
● Translate information between graphical and

numeric form
● Plot two variables from experimental or

other data

C5 Energy Changes
Required practical activity

● Investigate the variables that affect
temperature changes in reacting solutions
such as, eg acid plus metals, acid plus
carbonates, neutralisations, displacement of
metals.

● Chemistry AT 1 – use of appropriate
apparatus to make and record a range of
measurements accurately, including mass,
temperature, and volume of liquids.

● Chemistry AT 3 – use of appropriate
apparatus and techniques for conducting
and monitoring chemical reactions.

● Chemistry AT 5 – making and recording of
appropriate observations during chemical
reactions including changes in temperature.

● Chemistry AT 6 – safe use and careful
handling of gases, liquids and solids,
including careful mixing of reagents under
controlled conditions, using appropriate
apparatus to explore chemical changes.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● MS 1a – recognise and use expressions in
decimal form.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 4a – translate information between
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graphical and numeric form.
● MS 4c – plot two variables from

experimental or other data.
Maths

● MS 1a.
● Recognise and use expressions in decimal

form

P2 Electricity
Required practical activity

● Use circuit diagrams to set up and check
appropriate circuits to investigate the factors
affecting the resistance of electrical circuits.

● Physics AT 1 – use appropriate apparatus to
measure and record length accurately.

● Physics AT 6 – use appropriate apparatus to
measure current, potential difference and
resistance.

● Physics AT 7 – use circuit diagrams to
construct and check series and parallel
circuits.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.5 – recognise when to apply a
knowledge of sampling techniques to ensure
any samples collected are representative.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.2 – translate data from one form to
another.

● WS 3.3 – carry out and represent
mathematical and statistical analysis.

● WS 3.4 – represent the distribution of results
and make estimations of uncertainty.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
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graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.6 – present reasoned explanations
including relating data to hypotheses.

● WS 3.7 – be objective, evaluate data in
terms of accuracy, precision, repeatability
and reproducibility and identify potential
sources of random and systematic error.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 4b – understand that y = mx + c

represents a linear relationship.
● MS 4c – plot two variables from

experimental or other data.
● MS 4d – determine the slope and intercept of

a linear graph.
Required practical activity

● Use circuit diagrams to construct
appropriate circuits to investigate the I–V
characteristics of a variety of circuit
elements including a filament lamp, a diode
and a resistor at constant temperature.

● Physics AT 6 – use appropriate apparatus to
measure current and potential difference
and to explore the characteristics of a variety
of circuit elements.

● Physics AT 7 – use circuit diagrams to
construct and check series and parallel
circuits including a variety of common circuit
elements.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
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experiment.
● WS 2.4 – carry out experiments

appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.5 – recognise when to apply a
knowledge of sampling techniques to ensure
any samples collected are representative.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.2 – translate data from one form to
another.

● WS 3.3 – carry out and represent
mathematical and statistical analysis.

● WS 3.4 – represent the distribution of results
and make estimations of uncertainty.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.6 – present reasoned explanations
including relating data to hypotheses.

● WS 3.7 – be objective, evaluate data in
terms of accuracy, precision, repeatability
and reproducibility and identify potential
sources of random and systematic error.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2g – use a scatter diagram to identify a
correlation between two variables.

● MS 4b – understand that y = mx + c
represents a linear relationship.

● MS 4c – plot two variables from
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experimental or other data.
Maths

● MS 1c, 3b, c, d, 4c, d, e.
● Use ratios, fractions and percentages
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

● Solve simple algebraic equations
● Plot two variables from experimental or

other data
● Determine the slope and intercept of a

linear graph
● Draw and use the slope of a tangent to a

curve as a measure of rate of change

Cycle
10

B2 Organisation
Required practical activity

● Use qualitative reagents to test for a range
of carbohydrates, lipids and proteins. To
include:

● Benedict’s test for sugars; iodine test for
starch; and Biuret reagent for protein.

● Biology AT 2 – safe use of a Bunsen burner
and a boiling water bath.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, and
health and safety considerations.

Required practical activity
● Investigate the effect of pH on the rate of

reaction of amylase enzyme.
● Biology AT 1 – use appropriate apparatus to

record the volumes of liquids, time and pH.
● Biology AT 2 – safe use of a water bath or

electric heater.
● Biology AT 5 – measure the rate of reaction

by the colour change of iodine indicator.
● WS 2.1 – use scientific theories and

explanations and hypothesis on how pH
affects amylase activity.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements, and health and
safety.

● WS 2.5 – describe the appropriate sampling
technique to ensure samples are
representative.

● WS 2.6 – make and record observations and
measurements of time.

● WS 3.1 – present a graph of amylase activity
against pH.

● WS 3.2 – translate numeric data into

B2
Previous Knowledge/Skills from:

● Cycle 2 - Organisms 1
● Cycle 5 - Organisms 2
● Cycle 9 - B1

Knowledge/Skills transferable to:
● Cycle 9 - B1
● Cycle 14 - B2

C2
Previous Knowledge/Skills from:

● Cycle 1 - Matter 1
● Cycle 5 - Matter 2
● Cycle 8 - C1

Knowledge/Skills transferable to:
● Cycle 8 - C1
● Cycle 15 - C3
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graphical form.
● MS 1a, 1c – carry out rate calculations for

chemical reactions.
Maths

● MS 1a, c, 2a, c, d, g, 4a, c, 5c.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Use an appropriate number of significant

figures
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Understand the principles of sampling as

applied to scientific data
● Use a scatter diagram to identify a

correlation between two variables
● Translate information between graphical and

numeric form
● Plot two variables from experimental or

other data
● Calculate areas of triangles and rectangles,

surface areas and volumes of cubes

C2 Bonding, Structure & Properties of Matter
Maths

● MS 1a, c, d, 4a, 5b, 5c.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Translate information between graphical and

numeric form
● Visualise and represent 2D and 3D forms

including two dimensional representations
of 3D objects

● Calculate areas of triangles and rectangles,
surface areas and volumes of cubes

Year 9:

Key intent of this
year:

The principal
focus of science
teaching in key
stage 3 is to
develop a
deeper
understanding
of a range of
scientific ideas
in the subject
disciplines of

Cycle
9

P3 The Particle Model of Matter
Required practical activity

● Use appropriate apparatus to make and
record the measurements needed to
determine the densities of regular and
irregular solid objects and liquids. Volume
should be determined from the dimensions
of regularly shaped objects and by a
displacement technique for irregularly
shaped objects. Dimensions to be measured
using appropriate apparatus such as a ruler,
micrometer or Vernier callipers.

● Physics AT 1 – use appropriate apparatus to
make and record measurements of length,
area, mass and volume accurately. Use such
measurements to determine the density of

P3
Previous Knowledge/Skills from:

● Cycle 1 - Matter 1
● Cycle 5 - Matter 2
● Cycle 8 - P1

Knowledge/Skills transferable to:
● Cycle 8 - P1
● Cycle 12 - C8
● Cycle 13 - C7

C9
Previous Knowledge/Skills from:

● Cycle 2 - Earth 1
● Cycle 7 - Earth 2
● Cycle 8 - P1

Knowledge/Skills transferable to:
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biology,
chemistry and
physics. Pupils
should begin to
see the
connections
between these
subject areas
and become
aware of some
of the big ideas
underpinning
scientific
knowledge and
understanding.

Teaching in the
sciences in key
stage 4
continues with
the process of
building upon
and deepening
scientific
knowledge and
the
understanding
of ideas
developed in
earlier key
stages in the
subject
disciplines of
biology,
chemistry and
physics.

For some
students,
studying the
sciences in key
stage 4 provides
the platform for
more advanced
studies,
establishing the
basis for a wide
range of careers.
For others, it will
be their last
formal study of
subjects that
provide the
foundations for
understanding

solid objects and liquids.
● WS 1.2 – use a variety of models such as

representational, spatial, descriptive,
computational and mathematical to solve
problems, make predictions and to develop
scientific explanations and understanding of
familiar and unfamiliar facts.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce
or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 5c – calculate areas of triangles and

rectangles, surface areas and volumes of
cubes.

● Cycle 8 - P1
● Cycle 13 - C7

B1
Previous Knowledge/Skills from:

● Cycle 2 - Organisms 1
● Cycle 5 - Organisms 2

Knowledge/Skills transferable to:
● Cycle 10 - B2
● Cycle 14 - B3
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the natural
world and will
enhance their
lives in an
increasingly
technological
society.

Science is
changing our
lives and is vital
to the world’s
future
prosperity, and
all students
should be taught
essential aspects
of the
knowledge,
methods,
processes and
uses of science.
They should be
helped to
appreciate the
achievements of
science in
showing how
the complex and
diverse
phenomena of
the natural
world can be
described in
terms of a
number of key
ideas relating to
the sciences
which are
inter-linked, and
which are of
universal
application.

Maths
● MS 1a, b, c, 3b, c, d, 4a.
● Recognise and use expressions in decimal

form
● Recognise and use expressions in standard

form
● Use ratios, fractions and percentages
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

● Solve simple algebraic equations
● Translate information between graphical and

numeric form

C9 Chemistry of the Atmosphere
Maths

● MS 1c.
● Use ratios, fractions and percentages

B1 Cell Biology
Required practical activity

● Use a light microscope to observe, draw and
label a selection of plant and animal cells.

● Biology AT 1 – use appropriate apparatus to
record length and area.

● Biology AT 7 – use a microscope to make
observations of biological specimens and
produce labelled scientific drawings.

● MS 1d, 3a – use estimations to judge the
relative size or area of sub-cellular
structures.

Required practical activity
● Investigate the effect of a range of

concentrations of salt or sugar solutions on
the mass of plant tissue.

● Biology AT 1 – use appropriate apparatus to
record mass and time.

● Biology AT 3 – use appropriate apparatus
and techniques to observe and measure the
process of osmosis.

● Biology AT 5 – measure the rate of osmosis
by water uptake.

● WS 2.1 – use the theory of osmosis to create
hypotheses on plant tissue.

● WS 2.2 – plan experiments to test
hypotheses.

● WS 2.4 – have due regard for accuracy of
measurements and health and safety.

● WS 2.6 – make and record observations and
measurements of mass.

● WS 2.7 – evaluate the method and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
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data in graphical form.
● WS 3.2 – translate mass data into graphical

form.
● MS 1a, 1c – use simple compound measures

of rate of water uptake.
● MS 1c – use percentiles and calculate

percentage gain and loss of mass of plant
tissue.

● MS 2b – find mean mass of plant tissue.
● MS 4a, 4b, 4c, 4d – plot, draw and interpret

appropriate graphs.
Maths

● MS 1a, b, c, d, 2a, h, 3a, 4a, b, c, d, 5c.
● Recognise and use expressions in decimal

form
● Recognise and use expressions in standard

form
● Use ratios, fractions and percentages
● Make estimates of the results of simple

calculations
● Use an appropriate number of significant

figures
● Make order of magnitude calculations
● Understand and use the symbols: =, <, <<,

>>, >, ∝ , ~
● Translate information between graphical and

numeric form
● Understand that y = mx + c represents a

linear relationship
● Plot two variables from experimental or

other data
● Determine the slope and intercept of a

linear graph
● Calculate areas of triangles and rectangles,

surface areas and volumes of cubes

Cycle
8

P1 Energy
Required practical activity

● An investigation to determine the specific
heat capacity of one or more materials. The
investigation will involve linking the decrease
of one energy store (or work done) to the
increase in temperature and subsequent
increase in thermal energy stored.

● Physics AT 1 - use appropriate apparatus to
make and record measurements of mass,
time and temperature accurately.

● Physics AT 5 – use, in a safe manner,
appropriate apparatus to measure energy
changes/transfers and associated values
such as work done.

● WS 2.1 – use scientific theories and
explanations to develop hypotheses.

● WS 2.2 – plan experiments or devise
procedures to make observations, produce

P1
Previous Knowledge/Skills from:

● Cycle 3 - Energy 1
● Cycle 5 - Energy 2

Knowledge/Skills transferable to:
● Cycle 9 - P3
● Cycle 11 - P2
● Cycle 14 - C10
● Cycle 14 - P6

C1
Previous Knowledge/Skills from:
Cycle 1 - Matter 1
Cycle 5 - Matter 2
Knowledge/Skills transferable to:

● Cycle 10 - C2
● Cycle 12 - P4
● Cycle 13 - C7
● Cycle 15 - C3
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or characterise a substance, test hypotheses,
check data or explore phenomena.

● WS 2.3 – apply a knowledge of a range of
techniques, instruments, apparatus, and
materials to select those appropriate to the
experiment.

● WS 2.4 – carry out experiments
appropriately having due regard for the
correct manipulation of apparatus, the
accuracy of measurements and health and
safety considerations.

● WS 2.6 – make and record observations and
measurements using a range of apparatus
and methods.

● WS 2.7 – evaluate methods and suggest
possible improvements and further
investigations.

● WS 3.1 – present observations and other
data using appropriate methods.

● WS 3.2 – translate data from one form to
another.

● WS 3.3 – carry out and represent
mathematical and statistical analysis.

● WS 3.4 – represent the distribution of results
and make estimations of uncertainty.

● WS 3.5 – interpret observations and other
data (presented in verbal, diagrammatic,
graphical, symbolic or numerical form),
including identifying patterns and trends,
making inferences and drawing conclusions.

● WS 3.6 – present reasoned explanations
including relating data to hypotheses.

● WS 3.7 – be objective, evaluate data in
terms of accuracy, precision, repeatability
and reproducibility and identify potential
sources of random and systematic error.

● WS 3.8 – communicate the scientific
rationale for investigations, methods used,
findings and reasoned conclusions through
written and electronic reports and
presentations using verbal, diagrammatic,
graphical, numerical and symbolic forms.

● WS 4.2 – recognise the importance of
scientific quantities and understand how
they are determined.

● WS 4.3 – use SI units (eg kg, g, mg; km, m,
mm; kJ, J) and IUPAC chemical nomenclature
unless inappropriate.

● WS 4.6 – use an appropriate number of
significant figures in calculation.

● MS 2a – use an appropriate number of
significant figures.

● MS 2b – find arithmetic means.
● MS 3b – change the subject of an equation.
● MS 3c – substitute numerical values into
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algebraic equations using appropriate units
for physical quantities.

Maths
● MS 1a, c, 2c, 3b, c, 4a.
● Recognise and use expressions in decimal

form
● Use ratios, fractions and percentages
● Construct and interpret frequency tables

and diagrams, bar charts and histograms
● Change the subject of an equation
● Substitute numerical values into algebraic

equations using appropriate units for
physical quantities

● Translate information between graphical and
numeric form

C1 Atomic Structure & The Periodic Table
Maths

● MS 1b, 5b.
● Recognise and use expressions in standard

form
● Visualise and represent 2D and 3D forms

including two dimensional representations
of 3D objects

Cycle
7

Forces 2 (Contact Forces & Pressure)
Maths

● Moment = force x distance (use and
rearrange)

● Unit conversions e.g. cm to m, kN to N
● Pressure = force / area (use and rearrange)

Genes 2 (Evolution & Inheritance)
Philosophy, Theology and Ethics

● Natural selection and evolution
Geography

● Biodiversity
● Extinction
● Genetic modification

Child Development
● DNA
● Inheritance
● Genetics

Earth 2 (Climate & Earth Resources)
Geography

● Global warming
● Carbon cycle
● Climate change
● Extraction of metals (resources)
● Recycling

Waves 2 (Wave Effects & Wave Properties)
Music

● Sound waves, microphones and

Forces 2
Previous Knowledge/Skills from:

● Year 3 Forces and
Magnets

● Year 5 Forces
● Cycle 1 - Forces 1

Knowledge/Skills transferable to:
● Cycle 13 - P5
● Cycle 14 - P7

Genes 2
Previous Knowledge/Skills from:

● Year 1 Animals, including
Humans

● Year 2 Animals, including
Humans

● Year 5 Living Things and
their Habitats

● Year 6 Living Things and
their Habitats

● Year 6 Evolution and
Inheritance

● Cycle 4 - Genes 1
Knowledge/Skills transferable to:

● Cycle 14 - B6

Earth 2
Previous Knowledge/Skills from:

● Year 1 Seasonal Changes
● Year 2 Uses of Everyday
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loudspeakers
Geography

● Water waves

Materials
● Year 3 Rocks
● Year 5 Properties and

Changes of Materials
● Cycle 2 - Earth 1

Knowledge/Skills transferable to:
● Cycle 8 - P1
● Cycle 9 - C9
● Cycle 14 - C10

Waves 2
Previous Knowledge/Skills from:

● Year 4 Sound
● Cycle 3 - Waves 1

Knowledge/Skills transferable to:
● Cycle 14 - P6

Year 8:

Key intent of this
year:

The principal
focus of science
teaching in key
stage 3 is to
develop a
deeper
understanding
of a range of
scientific ideas
in the subject
disciplines of
biology,
chemistry and
physics. Pupils
should begin to
see the
connections
between these
subject areas
and become
aware of some
of the big ideas
underpinning
scientific
knowledge and
understanding.

Cycle
6

Ecosystems 2 (Respiration & Photosynthesis)
Physical Education

● Aerobic/anaerobic respiration
Geography

● Photosynthesis

Electromagnets 2 (Magnets & Electromagnets)

Reactions 2 (Types of Reaction & Chemical Energy)
Geography

● Combustion (carbon dioxide production)

Ecosystems 2
Previous Knowledge/Skills from:

● Year 1 Plants
● Year 2 Plants
● Year 2 Animals, including

Humans
● Year 3 Plants
● Year 3 Animals, including

Humans
● Year 6 Animals, including

Humans
● Cycle 3 - Ecosystems 1

Knowledge/Skills transferable to:
● Cycle 11 - B4
● Cycle 12 - B7

Electromagnets 2
Previous Knowledge/Skills from:

● Year 3 Forces and
Magnets

● Cycle 4 - Electromagnets
1

Knowledge/Skills transferable to:
● Cycle 14 - P7

Reactions 2
Previous Knowledge/Skills from:

● Year 5 Properties and
Changes of Materials

● Cycle 3 - Reactions 1
Knowledge/Skills transferable to:

● Cycle 11 - C5
● Cycle 13 - C4
● Cycle (15) - C3

Cycle
5

Matter 2 (Elements & The Periodic Table)

Organisms 2 (Breathing & Digestion)

Matter 2
Previous Knowledge/Skills from:

● Year 1 Everyday Materials
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Physical Education
● Breathing and respiration
● Drugs, alcohol and smoking
● Nutrients

Food and Nutrition
● Nutrients
● Food tests
● Balanced diet
● Digestive system
● Bacteria and enzymes in digestion

Energy 2 (Work, Heating & Cooling)
Maths

● Work done = force x distance (use and
rearrange)

● Units conversion e.g. cm to m, kN to N, kJ to
J

● Year 2 Uses of Everyday
Materials

● Year 5 Properties and
Changes of Materials

● Cycle 1 - Matter 1
Knowledge/Skills transferable to:

● Cycle 8 - C1
● Cycle 9 - P3
● Cycle 10 - C2
● Cycle 12 - P4,C8

Organisms 2
Previous Knowledge/Skills from:

● Year 2 Animals, including
Humans

● Year 3 Animals, including
Humans

● Year 4 Animals, including
Humans

● Year 6 Animals, including
Humans

● Cycle 2 - Organisms 1
Knowledge/Skills transferable to:

● Cycle 9 - B1
● Cycle 10 - B2
● Cycle 14 - B3

Energy 2
Previous Knowledge/Skills from:

● Cycle 1 - Energy 1
Knowledge/Skills transferable to:

● Cycle 8 - P1

Cycle
4

Genes 1 (Variation & Human Reproduction)
Maths

● Bar graphs
● Continuous and discontinuous data

Child Development
● Reproductive systems, adolescence,

menstrual cycle, fertilisation, development
of a fetus.

Electromagnets 1 (Potential Difference, Resistance
& Current)

Maths
● V = I x R (use and rearrange)

Genes 1
Previous Knowledge/Skills from:

● Year 1 Plants
● Year 1 Animals, including

Humans
● Year 2 Animals, including

Humans
● Year 4 Living Things and

their Environment
● Year 5 Living Things and

their Habitats
● Year 5 Animals, including

Humans
● Year 6 Living Things and

their Habitats
● Year 6 Evolution and

Inheritance
Knowledge/Skills transferable to:

● Cycle 7 - Genes 2
● Cycle 14 - B6

Electromagnets 1
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Previous Knowledge/Skills from:
● Year 4 Electricity
● Year 6 Electricity

Knowledge/Skills transferable to:
● Cycle 6 - Electromagnets

2
● Cycle 11 - P2
● Cycle 14 - P7

Year 7:

Key intent of this
year:

The principal
focus of science
teaching in key
stage 3 is to
develop a
deeper
understanding
of a range of
scientific ideas
in the subject
disciplines of
biology,
chemistry and
physics. Pupils
should begin to
see the
connections
between these
subject areas
and become
aware of some
of the big ideas
underpinning
scientific
knowledge and
understanding.

Cycle
3

Reactions 1 (Acids, Alkalis, Metals & Non-Metals)
Food Tech

● Acidic foods

Waves 1 (Sound & Light)
Maths

● Speed = distance / time (use and rearrange)
● Frequency = 1 / Time Period (use and

rearrange)
● Conversion of units e.g. kHz to Hz
● Measuring angles using a protractor

Music
● Wavelength, frequency, amplitude

Ecosystems 1 (Interdependence & Plant
Reproduction)

Geography
● Ecosystems, food chains, food webs

Reactions 1
Previous Knowledge/Skills from:

● Year 5 Properties and
Changes of Materials

Knowledge/Skills transferable to:
● Cycle 6 - Reactions 2
● Cycle 11 - C5
● Cycle 12 - C6
● Cycle 13 - C4
● Cycle 14/Before Exams -

C3

Waves 1
Previous Knowledge/Skills from:

● Year 3 Light
● Year 4 Sound
● Year 6 Light

Knowledge/Skills transferable to:
● Cycle 7 - Waves 2
● Cycle 14 - P6

Ecosystems 1
Previous Knowledge/Skills from:

● Year 1 Plants
● Year 2 Plants
● Year 3 Plants
● Year 4 Animals, including

Humans
● Year 5 Living Things and

their Habitats
Knowledge/Skills transferable to:

● Cycle 5 - Ecosystems 2
● Cycle 11 - B4
● Cycle 12 - B7

Cycle
2

Organisms 1 (Movement & Cells)
Physical Education

● The skeleton, joints, muscles
Maths

● Magnification = eyepiece lens magnification
x objective lens magnification (use and
rearrange)

Energy 1 (Energy Costs & Energy Transfer)
Maths

● Conversion of units e.g. W to kW, minutes to

Organisms 1
Previous Knowledge/Skills from:

● Year 1 Plants
● Year 1 Animals, including

Humans
● Year 2 Plants
● Year 3 Plants
● Year 3 Animals, including

Humans
● Year 6 Living Things and

their Habitats
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hours
● Power = Energy / Time (use and rearrange)
● Cost of electricity = Power x Time x Cost per

unit
● Efficiency = useful power out / total power

in (x100)
● Percentage calculations

Earth 1 (Earth Structure & Universe)
Maths

● Speed = distance / time (use and rearrange)
● Higher ability may come across simple

standard form e.g. speed of light
Geography

● Structure of the Earth
● Types of rock and the rock cycle
● Seasons
● Day and night

● Year 6 Animals, including
Humans

Knowledge/Skills transferable to:
● Cycle 6 - Organisms 2
● Cycle 9 - B1
● Cycle 10 - B2
● Cycle 14 - B3

Energy 1
Knowledge/Skills transferable to:

● Cycle 5 - Energy 2
● Cycle 8 - P1

Earth 1
Previous Knowledge/Skills from:

● Year 1 Seasonal Changes
● Year 3 Rocks
● Year 5 Properties and

Changes of Materials
● Year 5 Earth and Space
● Year 5 Forces
● Year 6 Evolution and

Inheritance
Knowledge/Skills transferable to:
Cycle 7 - Earth 2
Cycle 9 - C9
Cycle 14 - C10

Cycle
1

Forces 1 (Speed & Gravity)
Maths

● Speed = distance/time (use and rearrange).
● Conversion of units e.g. km to m.
● Drawing and interpretation of distance-time

graphs.
● Weight = mass x gravity (use and rearrange).

Matter 1 (Particle Model & Separating Mixtures)

Forces 1
Previous Knowledge/Skills from:

● Year 2 Uses of Everyday
Materials

● Year 3 Forces and
Magnets

● Year 5 Earth and Space
● Year 5 Forces

Knowledge/Skills transferable to:
● Cycle 7 -  Forces 2
● Cycle 13 -  P5 Forces

Matter 1
Previous Knowledge/Skills from:

● Year 1 Everyday Materials
● Year 2 Uses of Everyday

Materials
● Year 4 States of Matter
● Year 5 Properties and

Changes of Materials
Knowledge/Skills transferable to:

● Cycle 5 - Matter 2
● Cycle 8 - C1
● Cycle 9 - P3
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● Cycle 10 - C2
● Cycle 12 - C8/P4
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