
CARSHALTON	BOYS	SPORTS	COLLEGE

Science	Department	Curriculum	Map
A	coherent,	spiral	curriculum	from	Year	7	to	Year	13	—	building	confident	experimenters	who	understand	the	world	and	can	shape	its	future.
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1 INTENTION

Our	Curriculum	Vision
Why	we	teach	Science	—	the	disciplinary	aims
shaping	every	lesson	from	Year	7	to	Year	13.

CONFIDENT	EXPERIMENTERS
Pupils	who	can	design,	carry	out	and	evaluate
practical	investigations	safely	and	rigorously	—
treating	every	required	practical	as	a	genuine
test	of	an	idea,	not	a	recipe	to	follow.

QUANTITATIVE	REASONERS
Pupils	who	apply	mathematics	fluently	to
scientific	contexts	—	from	GCSE	percentage	yield
to	A	Level	exponential	decay	—	always	with	full
working,	correct	units	and	appropriate	precision.

INDEPENDENT	SCIENTISTS
Pupils	who	at	Level	3	evaluate	competing
explanations,	construct	sustained	scientific
arguments,	and	design	and	report	an
independent	investigation	to	professional
standards.

EVIDENCE	&	ENQUIRY CAUSE	&	EFFECT

QUANTITATIVE
REASONING

MODEL-BASED
THINKING

SCALE RISK	&	ETHICS

A	Spiral	Curriculum
The	six	second-order	scientific	concepts	—	evidence
and	enquiry,	cause	and	effect,	quantitative
reasoning,	model-based	thinking,	scale,	and	risk	and
ethics	—	are	introduced	in	Year	7	at	their	simplest
and	grow	in	complexity	every	year.	Single-variable
investigations	in	Year	7	become	multi-variable
analysis	in	Year	8	and	GCSE-calibrated	argument	in
Year	9.	At	the	end	of	Year	9,	pupils	choose	between
two	GCSE	routes	—	Combined	Science	(the	double-
award	Trilogy	most	pupils	take)	and	Triple	Science
(three	full	GCSEs,	for	those	wanting	the	extra	depth	A
Level	demands).	At	the	end	of	Year	11,	pupils	choose
between	four	Level	3	routes	—	BTEC	Applied	Science,
or	single	A	Levels	in	Biology,	Chemistry	and	Physics
—	each	building	on	the	same	KS3	and	KS4
foundations.

2 IMPLEMENTATION

KEY	STAGE	3	—	SCIENCE	·	A	KNOWLEDGE-RICH,	SPIRAL	PROGRAMME	BUILDING	THE	SHARED	FOUNDATIONS	OF	BIOLOGY,	CHEMISTRY	AND
PHYSICS

7
KS3

Scientific	Method	&	Cells
Think,	Talk	&	Write	like	a	scientist;	hypothesis	writing
and	data	literacy.	B1:	cell	structure,	microscopy,
diffusion	and	specialised	cells.

Particle	Model,	Energy	&	Skeleton
C1:	states	of	matter	and	changes	of	state.	P1:	energy
stores,	transfers	and	Sankey	diagrams.	B2:	skeleton,
joints	and	muscles.

Atoms,	Speed,	Purity	&	Forces
C2:	atomic	structure	and	the	Periodic	Table.	P2:	speed
and	distance–time	graphs.	C3:	chromatography.	P3:
Newton's	First	Law	and	Hooke's	Law.

8
KS3

Lab	Skills	&	Gas	Exchange
Science	Skills	Championship.	B4:	the	respiratory
system,	gas	exchange,	exercise,	asthma	and	smoking.

Reactions,	Pressure	&	Reproduction
C4:	chemical	reactions	and	conservation	of	mass.	P4:
pressure	in	fluids.	B5:	reproductive	systems	and
fertilisation.

Energy	Changes,	Sound	&	Light
C5:	exothermic/endothermic	reactions.	P5:	sound	and
the	wave	model.	P6:	the	electromagnetic	spectrum.

9
KS3

Diagnostic	&	Skills	+	Ecosystems
HT1:	diagnostic	assessment	and	skills	repair.	B8:	food
webs	and	quadrat	sampling.	C7:	the	reactivity	series
and	metal	extraction.

Inheritance,	Earth	&	Electromagnetism
B9:	DNA,	variation	and	natural	selection.	C8:	the	rock
cycle	and	climate	change.	P8/P9:	static	electricity	and
magnetism.

Particle	Model,	Space	&	Bonding
P10:	density	and	changes	of	state.	P11:	orbits	and	the
expanding	universe.	Bonding	&	Structure:	the	GCSE
bridge	unit,	at	near-GCSE	depth.

KEY	STAGE	4	—	GCSE	SCIENCE	·	TWO	PARALLEL	ROUTES	ACROSS	YEARS	10	AND	11

10
GCSE	Y1

COMBINED
SCIENCE

Biology:	Bioenergetics	to	Genetics
Photosynthesis	and	respiration;	blood	glucose
regulation	and	reproduction;	DNA,	Punnett	squares
and	natural	selection.

Chemistry:	Resources	to	Energy	Changes
Using	Resources;	the	mole	and	reacting	masses;
reactivity,	electrolysis	and	energy	changes.

Physics:	Atomic	Structure	to	Waves
Radioactive	decay	and	half-life;	Newton's	Laws	and
momentum;	wave	properties	and	the	EM
spectrum.

TRIPLE
SCIENCE

Biology:	Full	AQA	Depth
The	same	core	content,	taught	to	the	full
standalone	AQA	Biology	specification	with	all
required	practicals.

Chemistry:	+	Industrial	Depth
Adds	percentage	yield,	atom	economy,	the	Haber
process	in	full,	bulk/surface	chemistry,	cells	and
fuel	cells.

Physics:	+	Medical	&	Optical	Physics
Adds	ultrasound	and	medical	imaging,	lenses	and
refraction,	and	Required	Practical	9	—	not
assessed	in	Combined	Science.

11
GCSE	Y2

COMBINED
SCIENCE

Biology:	Ecology	&	Revision
The	only	new	content	of	the	year;	Paper	1	and
Paper	2	mocks	and	revision	across	all	six	topics.

Chemistry:	Organic	to	Atmosphere
Topics	7–9	complete	the	specification;	two-paper
revision	programme	before	the	GCSE
examinations.

Physics:	Magnetism	&	Revision
Electromagnetic	induction	and	transformers;	Paper
1	and	Paper	2	mocks	and	revision	across	all	six
topics.

TRIPLE
SCIENCE

Biology:	Ecology,	All	9	RPs
The	same	Ecology	content,	with	all	nine	required
practicals	recalled	and	applied	to	past-paper
questions.

Chemistry:	+	Analytical	Depth
Adds	mass	spectrometry,	NMR	spectroscopy,	full
organic	synthesis,	and	carbon	capture	and	storage.

Physics:	+	Space	Physics
Adds	Topic	8	—	Space	Physics	in	full,	examined
only	on	the	standalone	GCSE	Physics	papers.

KEY	STAGE	5	—	LEVEL	3	SCIENCE	·	FOUR	ROUTES	RUN	IN	PARALLEL	ACROSS	YEARS	12	AND	13

12
L3	Y1

BTEC
APPLIED
SCIENCE

Units	1,	2	&	3:	Biology,	Chemistry	&	Physics
Three	externally-examined	units	taught	in	parallel,	each	a	50-mark	Pearson	exam;	post-exam	practical	skills	introduction	ahead	of	Unit	4.

A	LEVEL
BIOLOGY

AQA	7401	—	Topics	1–4	+	AS	Examination
Biological	molecules,	cells,	exchange	&	transport,	genetics;	a	genuine	external	AS	exam	sat	in	May/June.

A	LEVEL
CHEMISTRY

OCR	H432	—	Modules	2–4
Foundations,	periodicity	and	energy,	core	organic	chemistry;	no	external	Year	12	exam	—	mocks	only.

A	LEVEL
PHYSICS

OCR	H556	—	Modules	2–4
Foundations,	forces	and	motion,	electrons,	waves	and	photons;	no	external	Year	12	exam	—	mocks	only.

13
L3	Y2

BTEC
APPLIED
SCIENCE

Units	4	&	5:	Practical	Skills	&	Investigation
Internally-assessed	PSAB	portfolios	—	practical	procedures,	then	an	independent	scientific	investigation;	no	examinations.

A	LEVEL
BIOLOGY

AQA	7402	—	Topics	5–8	+	Paper	3
Energy,	response,	genetics	and	gene	expression;	the	25-mark	Paper	3	essay	programme	across	the	full	specification.

A	LEVEL
CHEMISTRY

OCR	H432	—	Modules	5–6	+	Unified	Paper	3
Physical	chemistry	and	transition	elements,	organic	chemistry	and	analysis;	synoptic	Paper	3	draws	on	all	six	modules.

A	LEVEL
PHYSICS

OCR	H556	—	Modules	5–6	+	Unified	Paper	3
Newtonian	world	and	astrophysics,	particles	and	medical	physics;	a	15-mark	practical	skills	section	in	Paper	3.

3 IMPACT

How	We	Measure	Success
What	our	pupils	know,	can	do,	and	go	on	to
achieve.

ACADEMIC	OUTCOMES

WIDER	IMPACT

KNOWLEDGE
A	coherent,
cumulative	body	of
biological,	chemical
and	physical
knowledge,	built	and
deepened	across
seven	years.

SKILLS
Practical	technique,
data	analysis,
mathematical
fluency,	evaluating
evidence	and
independent
investigation.

DISPOSITION
Scientific	curiosity,
rigour	in	method,
honesty	about	error
and	uncertainty,	and
testing	ideas	against
evidence.

DESTINATIONS
Medicine,
engineering,
biomedical	science,
pharmacy,	forensic
science,	research	and
applied	careers.

THRESHOLD
CONCEPTS
ALL	SEVEN	YEARS

Evidence	&	Enquiry Cause	&	Effect Quantitative	Reasoning Model-Based	Thinking Scale Risk	&	Ethics Conservation Energy	Transfer Systems	&	Interactions Structure	&	Function Data	&	Uncertainty Sustainability
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Strong	GCSE	outcomes	across	both	Combined	and
Triple	Science	routes,	with	high	attainment	at
grades	7–9	in	Triple	Science.

▸

Year-on-year	improvements	in	PATHS	assessment
data	demonstrating	genuine	pupil	progress	across
all	three	sciences.

▸

A	Level	results	in	Biology,	Chemistry	and	Physics
consistently	meeting	or	exceeding	national
averages.

▸

Strong	BTEC	Applied	Science	outcomes,	with	high-
quality	Unit	5	independent	investigations.

▸

Successful	progression	of	Year	11	pupils	into	every
Level	3	science	route.

▸

Pupils	construct	and	defend	evidence-based
scientific	arguments	with	precision	from	Year	7	to
Level	3.

▸

The	same	PATHS	feedback	framework	and
command-word	literacy	is	applied	consistently
across	all	three	sciences.

▸

Practical	and	required-practical	fluency	builds
cumulatively,	from	KS3	skills	lessons	to	A	Level	and
BTEC	investigation.

▸

Every	pupil	experiences	the	same	core	scientific
method,	whatever	their	route	—	Combined,	Triple,
BTEC	or	A	Level.

▸

Science	chosen	as	an	academic	and	vocational
pathway	into	competitive	university	courses	and
applied	careers	alike.

▸


