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GCSEis a Umverse of mqus

40% is Visible matter. 60% is qumaﬂer
It’'s the content It's beyond content
Jstatements (AO1) statements (AO2/3)




GCSE is a Universe of marks
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For AO2/ 3 dents need to

Many schemes,
textbooks anad

PowerPoints focus
on AOT v Analyse knowledge

v' Use enquiry sKkills

v Apply knowledge

v Use cognitive strategies




Aligned curriculum

[ ] Goals: what student need to be able to do for AO1-3

B Assessment: measure progress on AO1-3

B B B Align teaching: equip students with understanding for AO1-3
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Aligned curriculum

GCSE Long term
Aligned A10E Scigntific
curriculum AO?2 thinkers
AO1 STEM careers
Teach
the spec
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Novice knowledge

Disorganised knowledge or books are hard to find
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Expert knowledge

Hierarchically organised knowledge is easy to find
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Big Idea

Year 7

Progression

Year 8

Year 9

Year 10

Bl-Forces
predict motion

7U-Contact forces
7KC-Balanced &
unbalanced
7KC-Friction
7KC-Density

8U-Movement
8KC-Speed
8KC-Motion graphs

9U-Force & direction
9KC-Force vectors
9KC-Equilibrium &
interactions

10U-Newton'’s laws
10KC-Acceleration
10KC-Newton's 2nd law
10KC-Momentum
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Order based on research

Later concepfs:

« Rely on understanding earlier ones

« Integrate earlier ones

« Are more theoretical or guantitative
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Units

7U-Substances & particles :—Year /7 chemistry unit

Q.

O

= Three related key concepts

= /KC-Particle model Arranged in teaching order

>

3 7KC-Mixtures " Each concept takes 1-2 weeks

= (dependent on how many main ideas it
: .

0 7KC-Solutions ) contains)
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Coverage

Blueprint covers all:

English NC KS3 and GCSE Combined Science criteria.

AQA Trilogy specification statements.

Any GCSE content taught in year 7-8 is applied in year 9-11,
providing several opportunities to revisit.
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OCR/Edexcel/IGCSE

Blueprint describes ideas and skills — not spec statements.

Therefore easily adapted to match other GCSE exam
boards.

We supply the links fo AQA GCSE so you can adapt to
YOUrs.

Curriculum links

AQA KS3 syllabus: AQA GCSE Combined Science Trilogy:
Cells 3.8.2 Cell structure 4.1.1.2 Animal and plant cells, Specialised cells, 4.1.1.3 Cell specialisation
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Separate sciences

* Not specifically included.

Extra topics will need to be added.
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Modelllng Interprehng

Compare a model with observations Recognise uncertainties

* Use amodel's features - Review a hypothesis against evidence

* Represent with a model . |dentify experimental limitations

« Evaluate a model's limitations « Draw areasoned conclusion

« Make areasoned prediction
o}
U (]

([ ]

S} Argument E nquliry. Hypothesising
E « Consider arange of perspectives « ° ege | > * Invent ascientific hypothesis
=N Make reasoned arguments 7 SCIen'I'IfIC » Think up an experiment
= o
= Investiagt - practices . mathematics
~ nvestga Ing « Determine relationships from graphs
3 « Collect sufficient data l . Solve equations

* Choose appropriate method Literacy . Use fractions and percentages

* Identify hazards . Use proportions and ratios

Determine variables * Judge reliability .
* Interpret complex texts

Write with coherence

Use tables
« Construct charts & graphs
« Estimate true value
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Enquiry skills

Each acquire has a linked foreground skill.
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o
S
=
=

Lavel 3 Bullding blocks: Studying living organisms with miucroscopes ravealed that thay are made of one or more cells - the smallest living
- units.
OB Level2 N/A

© I

-
S
3 Level 1 Multicelivlar, Microscope, Single-celled organism, Scala of cells, Calculate total magnfication

Skill Argue for & claim Oy axplaimng how aach piece of evidenca supports it or not

; | B ! P
Technigque Use a light microscope

To check a claim that an unknown specimen Is alive by using @ micrescope 1o examine plant and animal cells and dentifying
COmMmOon STrUctures.
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Planners: knowledge and goals
7KC-Enerqgy blueprint

Mastery planner: 7U-Energy unit

?
. 1o Evaryday ideas sbout cnergy

Novice

Goal 12 shaw understanding of prigr (deat that ane preredquisite for ey leaning

Knowledge
STrU CTU re \" Level 3 Kinetic energy: Enerey can be guantified. The encrgy of a roving objeet depends on Its mass and its spced.

& Enpray storg, £ ehift
Levei 1 Thermal pnefgy store, Unit of oncrey

Maxe predictuen from-a modcl

Goals for each cops | |
Cohniaue Measure length, Measure mass
STO ge \ Goa To determing haw the energy of a maving object depands on its mass and its speed

Level 3 Potantial cnorgy: An object can store enorey becsuso of its position. Whan reieased, potential encegy can b transfered t

feval 1 Macantie oontential ennrey Chemical potentizl enoroy Chemical onefov storm



Learning stages

ee(\/ei(=] Activate prerequisite concepts and repair faulty
knowledge

|r_ ’ ~ Build a well-organised schema around the key concept

m Check understanding and application of key concept

———

Teach strategies to use the schema in unfamiliar
= situations

Teach strategies 1o interpret and organise information

mie N
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Knowledge structure

L]
Three main
( | eve | 3) id e O S Level 3 Kinetic energy: Energy can be quantified. The energy of a moving object depends on its mass and its speed.

Level 2 Energy store, Energy shift

Level 1 Thermal energy store, Unit of energy
Skill Make prediction from a model.
Technique Measure length, Measure mass

To determine how the energy of a moving object depends on its mass and its speed.

Level 3 Potential energy: An object can store energy because of its position. When released, potential energy can be transferred to kinetic
ENErgy.

Level 2 Gravitational energy, Elastic energy

Level 1 Magnetic potential energy, Chemical potential energy, Chemical energy store

Skill Compare actual & predicted results.

Technique Measure length

To determine what factors affect the potential energy of a raised or stretched object.

Level 3 This law says that the total amount of energy of the objects in a closed system is the same before and after an event. Energy is not
gained or lost

Level 2 Closed system, Energy pathways
Level 1 N/A
Skill Represent a real world event, process or system using a model.

Technique N/A
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Kinetic energy

Level 3 Kinetic energy. Energy can be quantified. The energy of a moving object depends on its mass and its speed. — {\é\gg] (level 3)
Level 2 Energy store, Energy shift )
. Level2 and 1 ideas (less time)
Level 1 Thermal energy store, Unit of energy |
Skill Make prediction from a model.
Enquiry skill and practical techniques
Technique  Measure length, Measure mass
Goal To determine how the energy of a moving object depends on its mass and its speed. — Goal is an activity idea
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Goals for each stage

: To use information about individual feeding relationships to construct a
g visual model of an ecosystem, and account for population changes.

E O Show the feeding relationships in a system SS1

Krill and killer whales are part

Organisms in the Antarctic

Of more com p|ICCIT6d SYSTG m. s Krill forms huge swarms at the ocean's surface for protection "‘/"’ X
: against animals that eat them, such as penguins and cod, =5
s z00plankton but also because their food, small producers called squid
G phytoplankton, live in huge numbers there.
Leopard seals eat penguins,
‘ s Cod have a varied diet - they are predators of zooplankton
bUT Th ey OISO GGT COd . and krill but also eat phytoplankton. Zooplankton eat ~-,
e phytoplankton and are eaten by cod and squid. 5”\
The life of an emperor penguin is hard. Not only de they have krill
Can a Change iIn one organism Offecf Ono’[her? - fo survive freezin'g temperatures but they are also prey for
emperor killer whales and lecpard seals. Leopard seals also prey on T
= = = = 5 penguin cod. ’,‘ N
Activity: Show the feeding relationships in a system ss1 @ Py
; Killer whales are top predators — they eat leopard seals, W
« Show Comp|eTe food chains. * penguins and squid but are not eaten by any animals. phytoplankton

« Link food chains together. s —
« Make sure arrows do not cross (you can redraw). '-',/- - :} ' ,‘ *

« You could cut out the pictures. (sopard saa) killer whale
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Goal

To show understanding
of prior ideas that are
prerequisite for new
learning

PS: food chain

novice

Pathway to expertise

|r—

To use information about
individual feeding
relationships to construct a
visual model of an

ecosystem, and account
for population changes.

Goal

To show accurate
understanding of the
ideas and rectify gaps
and misconceptions
before problem-
solving.

To use a food web
model to describe how
energy is transferred
between organisms.

To determine how
changing one
population affects
another in a food web.

blueprint

To study evidence and
make a logical
argument to support a
claim about energy in
food chains.
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Activate stage

ASSess
Prior
understanding

O
e
O
P
e
O
S

Teach new
concept
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Activate stage

7KC-Feeding relationships blueprint

_g Mastery planner  7U-Interdependence unit
&
2 Activate
e
O Prior PS-Food chain: A food chain shows how animals obtain their food from plants and other animals.
< p
Goal To show understanding of prior ideas that are prerequisite for new learning.
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Typical activity

Something to think about...

Think of an order to put these organisms in.

Why have you put them in this order?

O
e
O
P
e
O
<

Feeding definitions (5 min)

Prepare a set of cards, each with a key word or a definition. Students match the words with their
definitions. Cards should include: food chain, carnivore, herbivore, omnivore, producer, consumer,

predator, and prey.

Students use what they have learnt from the key words to make simple food chains.

blueprint  © mastery Science 2020



blueprint
Pre-assessment

Here is a list of what eats what in a habitat.
1. Write down as many food chains as you can.

9 2. Label each organism as producer, predator or prey.

.g 3. Which organisms are both predator and prey?

(3]

< Field
Hedgehogs eat frogs Foxes eat rabbits Frogs eat slugs
Rabbits eat grass Slugs eat grass Foxes eat hedgehogs
Grass snakes eat frogs Hawks eat thrushes Thrushes eat slugs
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The ‘tell and practice’ unit

What happens when there is more than 1 force?
What happens when you win a tug-of-war?

Can you explain why<¢  Forces are unbalanced.

Contact forces unit

| Y What happens if the tfeams are well matched?¢
Lesson 1: What is a force How do the forces compare?e Forces are balanced.

Lesson 2: Balanced forces

Lesson 3: Friction . .

Lesson 4: Practical Activity

How do forces interact?

1) Match the pictures to the force diagrams

2) Look at the force diagrams. Find the balanced force
pairs

3) Write a sentence to explain what happens to each
object
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The Blueprint approach

7KC-Balanced & unbalanced

Mastery planner  7U-Contact forces unit

Prior PS-Forces: Some forces need contact between two objects.

blueprint

Goal To show understanding of prior ideas that are prerequisite for new learning.

Acquire
Types of force

Level 3 Types of force: There are many ways that objects can interact: gravity, friction, air resistance, reaction, tension and compression.
Interactions produces a force on each object, with magnitude and direction.

Level 2 Reaction, Tension & Compression, Friction, Gravity, Air resistance, Sketch force diagrams

Level 1 Newton

Skill DOraw or represent a real world event, process or system using a scientifically accepted model.

Technigue N/A

Goal To explain a force phenomenon, by considering what interactions affect the object, and representing them with a force diagram.

Balanced forces

Level 3 Balanced forces: If there is zero net force on an object, it continues moving at constant speed, or standing still. A net force causes
the object’s motion to change.

Level 2 Net force, Calculate net force

Level 1 N/A

Skill Pravide relevant evidence from the data, to support a conclusion.

Technigue N/A

Goal To explain a force phenomenon, by investigating how different combinations of forces affect whether the motion of an object
changes.

7KC-Friction

Mastery planner  7U-Contact forces unit

Prior PS-Moving surfaces: Air resistance, water resistance and friction act between moving surfaces, 7KC-Balanced & unbalanced

blueprint

Goal To show understanding of prior ideas that are prerequisite for new learning.

Surface friction

Level 3 Surface friction: The force always acts in a direction to resist relative motion between two surfaces. Its magnitude depends on
their roughness and the force pushing them together.

Level 2 N/A

Level 1 Lubrication

Skill Consider limitations of data as evidence and suggest ways of improving accuracy.

Technique Measure force

Goal To choose a suitable material for an application, by investigating what variables affect the frictional force between surfaces

Air resistance

Level 3 Air resistance: When an object moves across the surface a fluid, it causes friction. The resistive force increases with the object's
speed.

Level 2 N/A

Level 1 Terminal velocity

Skill N/A

Technigue Measure time

Goal To explain a phenomena about a falling object, by investigating how the balance of forces affects its speed.

blueprint
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Progression

Big idea: Reactions rearrange matter

Year 11 Amount of substance Making salts

'y Y T
Year 10 Reactionrate —» Equilibrium
Year 9 Atom conservation Bond energy Combustion

Year 8 / Acid reactions —> Oxidation & reduction

Year 7 Chemical & physical pH scale —> Neutralisation
KS2 Material properties

1ce 2020



Acid reactions Levels

Chemical reaction Time priority
Level 3 Chemical reaction: Atoms in the reactants rearrange to form the products. A word equation summarises the change. Mmore

Level 2 Gas tests, Acid-carbonate reaction, Write a word equation

Level 1 Reactant , Product, Salt type, Carbonate less
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Acid reactions Level 3 idea

Chemical reaction

Level 3 Chemical reaction: Atoms in the reactants rearrange to form the products. A word equation summarises the change.

B

calcium 4 \water 4 carbon

calcium sulfuric
carbonate acid sulfate dioxide

é

\._'_J \ J

|
reactants products
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Acid reactions Level 2 ideqs

Chemical reaction

Level 2 Gas tests, Acid-carbonate reaction, Write a word equation You carried out fests fo identity the gas:
glowing splint
= lit splint _ 3
observation the flame there is a limewater goes from
reappears popping noise clear to cloudy
deduction gasis gas is gas is carbon
oxygen hydrogen dioxide
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Acid reactions Level 1 ideas

Chemical reaction

Level 1 Reactant , Product, Salt type, Carbonate,

Think of a reaction like this:

starting substances turnintfo new substances
reactants > products
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Skills

Skill Use relevant features and behaviours of a model to account for aspects of a real phenomenon.

Imagine you could look at atoms with a
microscope. During a reaction, the atoms

rearrange.

000 - © — 00 -00

g j L l J
reactants products

This model helps you
to predict what the
products are
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Technique

Technique Observe chemical reactions, Conduct chemical reactions, Use chemicals safely
—
\‘.‘ \
o — |/ = | 1. Find out how a carbonate reacts
G 2 S 1a) Combine each solid with each liquid. Record your observations in a table.: w
<« ‘ . b) Which combination(s) reacted? How can you tell? P:VCEIAE’::'EIYCEN
c) What liquid did the caroonates react with€
‘ 1! ' X
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Godl

To react acids with carbonates to spot patterns in the products and model how atoms rearrange during reactions.

EXPLORE

Unfortunately we can't tell if the
meteorite contains a metal

3. Model the reaction using particle
diagrams

carbonate by looking.

a} Copy the boxes below. Draw the

But maybe we can detect it with particles of the reactants

ad Chemicol reOCﬁOn, b) Nome the gas product ond draw its
pariicies.

How does a carbonate react?

Activity: Explore a carbonate reaction $S1-2
1. Find out how a carbonate reacts reactants gas product
2. ldentify a product of the reaction
3. Model the reaction using atoms
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Next steps



7KC-Cell structure blueprint

Mastery pianner  7U-Ceils unit

?

Prioe PS-Ufe pracesses Thavs e differances betwean things thet are living, dead and things that fiswe neves been sliva
Novice

Goal Te show Lnderstanding af prer Kass 1hat 3(e prerequisia o new lesrming

Levad 3 Bullng hincks: Stuttysig living orpsaeame with microscopes reveated that they are made of ane ar more celle - the smallest Wing
wets

Levsi2 NJA

( ; ‘ | | I I < Y ; / 8 D | O I I I I < r ; I I O W Lewell Mutticaller, Microscope, Single-calied orgamem. Scale of cells. Catoulats total magnficaton
. ‘ Skilt Argus for & olaim by axolaining how esch plece of evidente supports [t or not
Techaxque Use a meroscope

To chack 3 claim that an unknawn specimen o Blive by using @ moToscope to exaomng plant and animad calls and idantfymg
COMMaN STLCIUTES

Level 3 Lite tunctions: Calls wse energy 1o camy oot life proceases #e grawth and repraduction and hiave specific pans for these jobs
Lavsi2 Plant cell, Bactenal calls

Leall Ribosame, Cedl memtirang, Nuclaug, Cytoplasm, Mitochondrion, Chioroplast, Cell wall, Permanant vacuole, Flapeils

Skill Repeesant & real wordd event. process or systam ysing 8 modsl

Techaque

To examine dipgrama of 1ee animsl, plent and bacteria cells dantify simitantses and ddferences, and eaptam how those parts keep
tha cells alive

Level 3 NIk
Lavei 2 NJA
Lol Nk
Skill NA

Techangque N/A

Goal Te show secwate undarstanding of the dess &nd ectify gens and misconteptions befare problem-salving.

) Te sdennfy whnat type & urdamiar call s with reasons. by comp 1N 18 SINCTUres 10 hose of plant ond ammals, To work out an

apianation for hew a given ¢

ange In 3 ol will affact the whels organism

Goal To eiterprat expermeantal rasuts sbout calle and make en argument thet ceils cany out life processes

Expert

U =i KC = Koy Ceocept, PS~Pranary Sceroe, Lavel 3 = mein idoe. Levet 2 « other ideas, Levef 1 termeffocts © Nastery Science 2020
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