
The Periodic Table

Ecosystem Processes

Energy
How is the periodic

table arranged?
What are the properties
of different elements?

How do food types affect the body?
How does the body digest food?

How do drugs, alcohol and smoking
affect the body?

How is energy
transferred?

Energy production 
and quantities.

Year

8
Metals and AcidsMotion and Pressure

Explain speed and turning forces. 
What are the effects of pressure 

with solids, liquids and gases.

The Earth
Explain the Earth structure 

and rock types.
What are the effects of 
Carbon cycle, recycling 
and climate change?

Analysing 
progress

Electricity and Magnetism
How are different 
techniques used to 

separate 
substances?

Separation Techniques

Explain series and parallel 
circuits. What are the 

properties of magnets?

How are organisms adapted to 
survive in their environment? 
What effects do passing on 
genes to offspring children?

Adaptation and Inheritance

What happens in photosynthesis, 
chemosynthesis and respiration.
How do different organisms live 

in an ecosystem?

Health and Lifestyle

Analysing 
progress

Reading Observing Speaking and Listening Writing

How do metals react with 
acids, oxygen and water?
Ceramics, polymers and 
composites and uses?
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Science helps us to make live better around the world and is crucial to our continued survival. “Science 

changes our understanding of the world and shape our lives”



Science 
Emerging Developing Proficient Confident

Skilful and 
Accomplished

Mastery

Autumn 
Term

I can state chemical and 
physical properties of some 
periodic table groups.

I can name key nutrients and 
the main parts of the 
digestive system.

I can describe some simple 
energy transfers.

I can state where different 
metals are found in the 
reactivity series.

I can describe some of the 
patterns in the periodic 
table.

I can state examples of 
harmful diet and lifestyle 
choices.

I can describe ways energy 
can be transferred through 
solids, liquids and gases.

I can state the products of 
some common reactions.

I can explain the difference 
between metals and non-
metals.

I can explain how to test for 
different nutrients and 
describe their role in the 
body.

I can compare amounts of 
energy in different energy 
transfers.

I can compare the different 
reactions of metals.

I can predict elemental 
properties using the group 
number.

I can explain the role of 
enzymes and bacteria in 
the human digestive 
system.

I can describe energy 
transfers in terms of 
particle movement.

I can link the properties of 
materials to their uses.

I can apply patterns to 
predict the behaviour of 
unfamiliar elements.

I can explain the effects of 
unhealthy lifestyle choices 
on the body.

I can use ideas about 
dissipation and equilibrium 
in my answers.

I can explain the behaviour 
of metals based on their 
position in the reactivity 
series.

I can explain the trends in 
periodic table groups.

I can use data to explain 
why different people have 
differing nutrient and 
energy requirements.

I can compare amounts of 
energy, identifying where 
work has been done and 
where equilibrium exists.

I can justify the use of 
materials based on their 
properties.

Spring 
Term

I know how different types 
of organisms produce 
energy.

I can state facts about the 
atmosphere and different 
types of rocks.

I can state some factors that 
can affect pressure.

I can state the main 
structures in a leaf.

I can describe how 
different types of rocks are 
formed.

I can recall the equations 
for speed, pressure and 
moments.

I know word equations for 
different types of 
respiration.

I can use the rock cycle to 
explain the properties of 
different types of rock.

I can calculate speed, 
pressure or moment using 
an equation.

I can describe some 
relationships between 
organisms in a food web.

I can explain how human 
activity impacts the carbon 
cycle and Earth’s natural 
resources.

I can use ideas about forces 
to explain the behaviour of 
objects.

I can explain the roles of 
specific organisms in a food 
web and their impact on 
others.

I can link properties of 
specific rocks to the way 
they were formed.

I can draw and analyse 
graphs of motion.

I can explain in detail how 
reactants and products for 
different types of energy 
production are obtained 
and used.

I can discuss global 
warming in detail with 
reference to specific 
processes in the carbon 
cycle.

I can use calculations to 
explain the behaviour of 
objects, including multi-
step calculations.
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Science 
Emerging Developing Proficient Confident

Skilful and 
Accomplished

Mastery

Summer 
Term

I can state some ways of 
separating mixtures.

I can use appropriate key 
terms to describe an 
electrical circuit.

I can define the relevant key 
terms for the adaptation 
unit.

I can use appropriate 
keywords to describe 
equipment and techniques 
for separating mixtures.

I can give examples of 
different types of circuits 
and magnets.

I can give examples of, and 
reasons for, adaptations.

I can explain how the 
different separation 
techniques work.

I can describe current and 
potential difference, and 
state some properties and 
uses of electromagnets.

I can describe the process 
of evolution by natural 
selection.

I can use the particle model 
to explain different 
separating techniques.

I can describe the patterns 
of current, potential 
difference and resistance in 
different types of circuits, 
and calculate these values.

I can describe factors that 
might lead to extinction.

I can use graphs and data 
to explain the properties of 
a substance and suggest 
suitable separating 
techniques.

I can explain patterns of 
current, potential 
difference and resistance in 
different circuits and 
components.

I can explain the processes 
by which natural selection 
can lead to evolution or 
extinction.

I can consider the 
suitability of different 
separating techniques for 
given substances and 
situations.

I can design 
electromagnetic circuits for 
specific uses, and make 
predictions about the 
strength of electromagnets.

I can explain the role of 
genes in evolution and 
suggest reasons for gene 
banks.
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Science Assessment Command Words

Low Demand Medium Demand High Demand

Command Meaning Command Meaning Command Meaning

Choose Select from a listed range of alternatives. Balance Balance a chemical equation. Compare
Describe the similarities and/or differences 
between things. You must write about more 
than one thing.

Define Specify the meaning of something. Calculate
Use numbers given in the question to work 
out an answer, usually involving 
multiplication or division.

Design
Set out how something will be done., 
usually in relation to a scientific 
investigation.

Give/ Write/ 
State

Give a short answer recalling facts. Describe
Recall facts, events, or processes in a 
structured way.

Estimate
Assign an approximate value based on real 
world experience or other evidence.

Identify
Name or characterise something specific in a 
question.

Determine
Use the data or information given in the 
question to obtain an answer.

Evaluate
Use information supplied as well as your 
own knowledge to explain a judgement.

Label
Add information to a diagram by naming 
what is there.

Draw Produce or add to a diagram. Explain
Make something clear, stating the reasons 
for the way something happens.

Name
Give a one or two word answer recalling 
facts.

Plan Write a method for a scientific investigation. Justify
Use evidence from the information supplied 
to support an answer.

Measure Find an item of data for a quantity. Plot Add data onto a graph. Predict
Give a plausible outcome based on real 
world experience or other evidence.

Show
Provide structured evidence in order to 
reach a conclusion.

Sketch
Draw approximately, often in reference to 
identifying patterns through graphical 
means.

Use
Base your answer on information given 
elsewhere in the question. You must show 
you have done this to get any marks

Suggest
Apply your knowledge and understanding 
of a topic to a new and unfamiliar situation.

Scie
n

ce
 Year 8

 A
ssessm

en
t C

o
m

m
an

d
 W

o
rd

s



1.Metals and non-metals
Metals:
• Normally good conductors of heat and electricity
• Shiny when cut
• Dense and sonorous
• Most have high melting points

Non metals:
• Often have properties the opposite of metals
• Low boiling points, so are gases at room 

temperature
• Poor conductors of electricity
• Dull in appearance
• Low density
• Brittle and not sonorous

4. The elements of group 7
• Called the halogens
• Generally very reactive
• Generally the opposite of group 1
• Melting point increases down the group while 

reactivity decreases
• Take part in displacement reactions, where an 

elemenet from higher up the group takes the 
place of one from lower down the group in 
compound

For example: potassium iodide + chlorine 🡪
potassium chloride + iodine

3. The elements of group 1
• Are called the alkali metals
• Like all other metals but are very reactive 
• React vigorously (strongly) with water
• Get more reactive as you go down the group
• Lower melting points that most other metals
• Melting points decrease down the group
• Always produce a metal hydroxide and hydrogen gas when 

reacted with water

The Periodic table display the names and symbols of the elements we have displayed which are organised by the chemical properties and their physical properties. 

• Physical properties of an element describe how a substance behaves generally (E.g. conductor of electricity).

• Chemical properties of an element describe how a substance behaves in terms of chemical reactions (e.g. how reactive it is).

2.Groups and periods
• Columns are called groups 
• Rows are called periods
• Elements in a group normally have similar 

properties, meaning chemists can predict properties 
of elements based on their group.

5. The elements of group 0
• Called the noble gases
• Very unreactive
• Low boiling points, so are gases at room temperature
• Like the halogen, their boiling points increase down 

the group
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1. Nutrients

4. Digestive system

6. Drugs3. Unhealthy Diet

7. Alcohol

5. Bacteria and enzymes in digestion
• Enzymes are special proteins that can break large 

molecules of nutrients into small molecules.
• Enzymes are known as biological catalysts – they 

speed up digestion without being used up.
• There three main types of enzymes involved in 

digestion;
❖ -carbohydrase – digests carbohydrates into sugars
❖ -protease – digests protein into amino acids
❖ -lipase– digests lipids into fatty acids and glycerol

2.  Food tests

8. Smoking

Bacteria live on fibre in 
your diet in the large 
intestine and make 
important vitamins (e.g. 
vitamin K) 
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1. Food and fuels
There is energy in the chemical stores associated 
with food and fuel. 
• Energy is measured in joules (J). 
• You need different amounts of energy for 
different activities

The energy in food varies. 
For example:  apple – 200kJ per 100g 

The energy used when we do things varies too. 
For example:  sitting – 6kJ per minute 

4. Energy transfer: particles
Thermal energy can be transferred by conduction, convection or 
radiation. 
Conduction 
• Particles collide into others when they vibrate. 
• Occurs in solids.

Convection 
• Occurs in liquids or gases. 
• The part in contact with the heat source gets hotter. The particles 
move faster, causing them to become further apart, and a decrease in 
density. 
• The hot part then rises, and cooler, denser parts fall and take its 
place at the bottom. 
• They now heat, so the cycle continues. 
We call this a convection current.

6. Energy resources
Renewable resources
Renewable resources will not run out. For example: wind, 
tidal, wave, hydroelectric, geothermal, biomass, and solar.

Non-renewable resources 
Non-renewable resources include the fossil fuels: coal, oil, 
and gas. These were formed millions of years ago from 
fossilised remains. These are non-renewable because they 
will eventually run out. Coal, oil, or gas are used to run 
thermal power stations

3. Energy and temperature
• Thermometers measure temperature in degrees Celsius (°C).
• Temperature measures the average energy. 
• Thermal energy measures the total energy. 
A warm bath has more thermal energy than a heated kettle, even 
though the kettle has a higher temperature.

Heating solids, liquids, and gases 
• As we heat things the particles gain more kinetic energy, and vibrate 
more or faster. • The energy needed to heat an object depends on the 
mass, material and temperature rise. 
Equilibrium 
Equilibrium is when objects have the same thermal energy.

7. Energy and power
Power is the rate of energy transfer – how much energy is 
transferred each second. 
Energy bills 
• Energy bills are measured in kilowatt hours (kWh).
• A bill covers the cost of the fuel used at the power station, 
the staff, and infrastructure. 
• To convert kWh to joules, convert the time to seconds. For 
example, 2kWh × 7200s = 14,400kJ, or 14,400,000J 
Reducing bills 
• Use fewer appliances or more efficient ones. • Insulated 
houses lose less thermal energy so don’t need to use as 
much power.

8. Work, energy and machine
Work done (J) = force (N) × distance (m) 

Simple machines like levers and gears can make it easier to do 
work but you still get the energy out that you put in.

5. Energy transfer: radiation
• Infrared radiation transfers energy without particles – it is a wave. 
• All objects emit radiation. 
• The amount depends on their temperature and the surface (colour and 
rough/smooth). 
• Radiation can be absorbed or reflected.

2. Energy adds up
The law of conservation of energy states that 
energy cannot be created or destroyed, only 
transferred. 

total energy before = total energy after

Transferring energy 
• Light, sound, and electricity are ways of 

transferring energy between different 
stores.
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1. Acids and metals

If a metal reacts with an acid, it produces a salt and hydrogen 
gas. • All acid compounds have hydrogen in them. 
• When the hydrogen is replaced by a metal, the compound 
is called a salt. 
For example, sulfuric acid has the formula H2 SO4 . Copper 
sulfate has the formula CuSO4 – it is a salt because the 
copper has taken the place of the hydrogen in sulfuric acid. 

4. Metal Displacement
reactions:

6. Ceramics 3. Metals and water
• Very reactive metals like sodium will react with cold water 
to produce a metal hydroxide and hydrogen gas.

sodium + water ➞ sodium hydroxide + hydrogen 2Na(s) + 
2H2 O(l) ➞ 2NaOH(aq) +H2 (g)

• Other metals like magnesium only react with steam, and 
produce a metal oxide and hydrogen. 

magnesium + steam ➞magnesium oxide + hydrogen Mg(s) 
+H2 O(g) ➞MgO(s) +H2 (g) 

Magnesium can be reacted with steam using the following 
experimental set-up

7. Polymers 

8. Composites 5. Extracting metals

2. Metals and oxygen
• Many metals will react with oxygen from the air to 

produce a metal oxide.
• Often, they will need to be heated before they can react.

A displacement reaction occurs 
when a more reactive element 
takes the place of a less 
reactive element in a 
compound.

Ceramic materials include pottery and brick. They are hard 
and brittle, with high melting points. 

• In the earth’s crust, iron is joined to other elements, in 
compounds. In many of the compounds iron is joined to 
oxygen. These are iron oxide.

• Zinc and metals in reactivity series are extracted by 
heating their oxides with carbon.

Polymers have long molecules. 
There are hundreds of polymers. 
Each has a unique properties that 
make it suitable for particular 
purpose. 

A composite material is a mixture of materials. It has 
properties that are a combination of the properties of the 
materials in the mixture. 

For example; the bicycle frame is made from carbon-fibre 
reinforced plastic. 
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1. Photosynthesis

4. Chemosynthesis

It is when bacteria use a variety of chemical reactions to 
make their own glucose. Chemosynthesis:
• Uses chemicals as the source of energy
• Often uses carbon dioxide as a reactant
For example, sulfur bacteria at the bottom of the deep 
sea vents and nitrogen bacteria in the soil use 
chemosynthesis to produce glucose.

6. Anaerobic 
Respiration:

Respiration
without 
oxygen

3. Plant minerals
The minerals plants need for growth are;
1. Nitrates for growth
2. Phosphates for healthy roots
3. Potassium for healthy leaves and flowers
4. Magnesium for making chlorophyll
• If a plant does not have enough mineral, it may suffer 

from a mineral deficiency. Farmers can use fertilisers 
to add missing minerals to the soil.

7. Food chains and Webs

8. Ecosystems5. Aerobic respiration – respiration with oxygen

2. Leaves

• It is a chemical 
reaction that 
takes place in 
the chloroplast
to produce 
glucose. 

Leaves are specially 
adapted for 
photosynthesis:
• Have lots of green 

chlorophyll
• Are thin
• Have a large surface 

area
• Have veins
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1. Speed
Speed is how far something moves in a certain time. 

speed (m/s) = distance travelled (m) 
time taken (s) 

• Speed is measured in metres per second (m/s). 
• Convert distances to metres and times to seconds to 
get the answer.
Relative motion 
• Compares how fast one object is moving to another. 
• If two objects are moving at the same speed in the 
same direction then their relative speed is zero. 4. Pressure in gases

• Collisions between gas molecules and their container 
produce gas pressure. 

• If you compress (squash) a gas into a smaller volume there 
will be more collisions, and so a higher pressure.

If you heat a gas, the particles will have more energy. This 
means they will move more quickly and collide with the 
container more often, so the pressure will be greater.

Atmospheric pressure is the pressure acting on us from the 
air around us. 
• The higher above sea level the lower the atmosphere 
pressure. 
• This is because the air is less dense the higher you go above 
sea level, so there are fewer collisions between air particles.

5. Pressure in liquids
• Solids and liquids are incompressible, because all the 
particles are touching already. This means they pass 
pressure on. 
• The pressure at the bottom of a liquid is bigger than the 
top, because of the weight of the water liquid pushing down 
pressure increases with depth.

Objects float because of upthrust. Liquid pressure produces 
this upthrust. In the example, the object floats because the 
upthrust acting on the bottom of it is stronger than the 
forces acting on the top.

3. Pressure in solids
Pressure is the force exerted on a surface because of weight, 
and is measured in newtons per metre squared. 
• For small areas you can use centimetres instead. 
• Pressure explains why studded boots help you grip grass, or 
why snowshoes help you walk in snow. 

pressure (N/m2 ) = force (N) 
area (m2 )

6. Turning forces
• Moments are the turning effect of a force. 
• The unit for the moment is newton metres (Nm). 
moment (Nm) = force (N) × perpendicular distance from 
the pivot (m) 
• To calculate the moment you multiply the force applied 
by the distance from the pivot. 
• The bigger the force, or the further the distance, the 
bigger the moment. 
The law of moments 
During equilibrium, all the clockwise moments added 
together must equal all of the anticlockwise moments 
added together

The moments in the example above are the same. This is 
how see-saws balance.

2. Motion graphs
Distance-time graph These graphs show the distance 
something travels over a certain time.

To calculate the average speed from a distance–time 
graph you find the distance covered, and divide it by 
the time taken.
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1. Earth and it’s atmosphere

4. The rock cycle
Because that different rocks can turn into each other we 
called Rock cycle.

6. Climate change

• The concentration of carbon dioxide in the atmosphere in 
increasing because of deforestation and burning fossil 
fuels. 

• Extra carbon dioxide in the atmosphere causes climate 
change. 

3. Igneous and metamorphic rocks 7. Recycling

• Recycling involves collecting and processing materials 
that have been used to make new objects. 

5. The carbon cycle
2. Sedimentary rocks

The earth is made of several 
layers:
• The crust us rocky and solid
• The mantle is solid rock but can 

flow
• The outer core is liquid metal 

and the inner core is solid 
metal.

The atmosphere is a 
layer of gas 
surrounding earth.
It is mainly comprised 
of nitrogen and 
oxygen.

Types of 
rock

How its formed Properties Uses

igneous rock - when liquid rock cools it turns 
into igneous rocks these are 
made of crystals locked tightly 
together 
- Magma: liquid rock 
underground – cools slowly and 
forms large crystals. 
- Lava: liquid rock above the 
ground – cools quickly and forms 
small crystals. 

• Durable and hard 
(difficult to 
damage): the 
crystals are locked 
tightly together 
• Not porous: 
there is no space 
between crystals

pavement rail 
tracks

metamorphic 
rock

• other rocks under the Earth 
are heated and put under 
pressure 
• over time, these rocks become 
metamorphic

• Not porous: 
there is no space 
between crystals 

marble used 
for kitchens 
slate used for 
roofing tiles 

Types 
of rock 

How it is formed Properties Uses 

sediment
ary rock

• sediment piles up in 
one place and over many 

years stick together by 
compaction or 
cementation 

• compaction: weight of 
sediments above squeeze 

them into rocks 
• cementation: another 

substance sticks the 
sediments together

• porous: made of 
small grains stuck 
together so there 

are holes that water 
can pass through 

• soft: easy to break 
apart the sediments 

building 
materials 

(e.g., 
sandstone 

and 
limestone)

• Carbon stores include the atmosphere, oceans, 
sedimentary rocks, fossil fuels and organisms.

• The carbon cycle shows how carbon compounds enter 
and leave carbon stores. 
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