
 

Science – Yr9 Learning Outcomes 

 
 
 
 

Skill Foundation Developing Securing Exceeding Excelling 

General You can state key facts, using 
scientific terms. 

You can identify key facts and 
processes, describing some 

functions using scientific terms. 

You can describe processes and 
identify differences and changes 

related to simple processes, using 
the correct key terms. 

You can describe and explain 
processes, using simple models. 

You can use most correct 
Scientific terms effectively. 

You can use models and evidence 
to justify explanations of how 
processes work, using correct 

scientific terms. 
Cell structure and 

transport 
Name parts of animal and plant 

cells. 
Identify specialised cells from 

diagrams 
Define diffusion, osmosis and 

active transport. 
 

Calculate total magnification. 
Use orders of magnitude to correctly 

order objects according to size. 
Prepare a microscope slide. 

Compare animal and plant cells. 
Compare generalised and 

specialised cells. 
Explain the differences between 

diffusion, osmosis and active 
transport. 

Use orders of magnitude to compare 
the sizes of organisms. 

Draw a scientific drawing of a root 
hair cell observed using a light 

microscope. 
 

Compare the magnification and 
resolution of light and electron 

microscopes. 
Discuss how specialised cells 

relate to their function. 
Explain factors that affect the rates 

of diffusion, osmosis and active 
transport. 

Cell division State that human body cells have 46 
chromosomes and gametes have 23. 
State the meaning of most of the key 
words – mitosis, chromosomes, 
gene, gametes.State that a stem 
cell is a cell that is not 
differentiated. 

Define the terms growth and 
differentiation. 

State that plant stem cells can be 
used to create clones. 

List some arguments for and 
against the use of stem cells. 

Use the key words to describe the 
process of mitosis. 

Describe the importance of cell 
differentiation in multicellular 

organisms, and explain how using 
tissue culture creates a clone of a 

plant. 

Describe differences between 
embryonic and adult stem cells. 
Describe what therapeutic cloning 
can be used for. 
Explain the reasons for ethical and 
religious objections to use of stem 
cells in medicine 

Explain why plant clones are 
produced in agriculture. 

Describe how stem cells can be used 
to treat medical conditions 

Organisation and 
the digestive system 

Name organs found in a given organ 
system 

Order cells, tissues, organs, and 
organ systems according to their 

relative sizes 

Identify some of the organs of the 
digestive system. 

State the function of some of the 
organs of the digestive system.State 
simply what happens to food during 

digestion. 
Describe what an enzyme is. 

Name all of the organs of the 
digestive system. 

Describe the functions of the organs 
of the digestive system. 

Summarise the process of digestion. 
Describe the structure of simple 

sugars, starch, lipids, and proteins. 
Carry out food tests. 

Describe how enzymes are used in 
digestion. 

Use the lock and key theory to 
explain why the shape of an enzyme 

is vital for it to function. 
Explain why high temperatures and 

changes in pH prevent enzymes from 
catalysing reactions. 

Suggest the function of glandular, 
epithelial, and muscular tissue in 

organs. 
Interpret enzyme graphs. 

Apply knowledge of enzymes to 
explain how some organisms can 

survive in extreme conditions. 

Organising plants 
and animals 

State the main constituents of 
blood. 

Recognise and name the 3 types of 
blood vessel. 

State the main structures of the 
human heart. 

List the main structures of the 

Estimate heart rate 
Give examples of problems with 

blood vessels and the heart. 
State that gas exchange happens in 

the alveoli. 
Describe the function of xylem 

Explain how red blood cells are 
adapted to their function. 

Explain how blood vessels are 
adapted to their function. 

Describe the processes of ventilation 
and gas exchange. 

Describe how a pacemaker works. 
Suggest advantages and 

disadvantages of using stents and 
statins. 

Describe how alveoli are adapted for 
gas exchange. 

Describe how transpiration 

Summarise the advantages and 
disadvantages of different treatments 

for heart problems. 
Explain why temperature, humidity, 

light intensity, and amount of air flow 
affect the rate of transpiration. 

Describe the differences between a 



gas exchange system. 
State the functions of different plant 

tissues. 

and phloem tissue. 
State the function of stomata. 

 

 maintains the movement of 
water from roots to leaves. 

 

moving bubble potometer and a 
mass potometer. 

Atomic structure Define element, mixture, 
compound, ion. 

State that electrons are found in
energy levels of an atom. 

Describe the basic structure of 
an atom. 

Describe different separation 
techniques. 

Describe the differences 
between the plum-pudding 

model and the nuclear model of 
the atom. 

Explain why mass is conserved 
in a chemical reaction. 

Describe familiar chemical 
reactions with balanced symbol 

equations including state 
symbols. 

Write the standard electronic 
configuration notation from a 

diagram for the first 20 
elements. 

Use atomic number and mass 
numbers of familiar atoms to 

determine the number of each 
sub-atomic particle. 

Describe isotopes using the 
atomic model 

Explain why elements in the same 
group react in a similar way. 

Describe unfamiliar chemical 
reactions with more complex 

balanced symbol equations, including
state symbols 

Explain in detail how multi-step 
separation techniques work. 

Evaluate the current model of an 
atom. 

Make predictions for how an element 
will react when given information on 
another element in the same group 

The Periodic table State how the elements are ordered 
in the periodic table. 

Define a group and period in 
the periodic table. 

Name the first three elements in 
Group 1. 

 

Write word equations from 
descriptions of how Group 1 metals 

react with water. 
Recognise a halogen displacement 

reaction. 
Explain why the noble gases are 
unreactive and the trend in their 

boiling  

Describe how the electronic 
structure of metals and 

non-metals are different. 
Explain why the elements in Group 1 
react similarly and why the first three 

elements float on water. 
Explain why the elements in Group 7 

react similarly. 

Explain how electronic structure 
affects the trend in reactivity of Group

1 and Group 7 elements. 
Use the nuclear model to explain how

the outer electrons experience 
different levels of attraction to the 

nucleus. 

Use the periodic table to make 
predictions about the electronic 

structure and reactions of elements. 
Predict the electronic structure of 

stable ions for the first 20 elements. 
Use electronic structure to explain 
the trends in physical and chemical 
properties of Group 1 and Group 7 

elements. 
 Apply knowledge of reactivity of 
Groups 1 and 7 to suggest and 
explain the trend in reactivity of 

Groups 2 and 6. 
Structure and 

bonding 
Identify the three states of matter and 

their state symbols. 
Describe the process of melting, 
freezing, boiling, and condensing. 

 
State the particles involved in ionic 

and covalent bonding. 

Write the charges of ions of Group 1, 
Group 2, Group 6, and Group 7 

elements. 
Describe, with an example, how a 
Group 1 metal atom becomes a 

positive ion. 
• Describe, with an example, how a 
Group 7 non-metal atom becomes a 

negative ion 
Recognise a covalent compound 

from its formula, name, or diagram 
showing bonds 

 

Explain why chemical equations must
be balanced. 

 Calculate the relative formula mass  
 

Describe the physical properties of 
● ionic lattice 
● covalent molecules 
● giant covalent structures 
● metals 

 

Explain the properties of  
● ionic compounds 
● covalent molecules 
● giant covalent 

compounds 
● metals 

Draw dot/cross diagrams of 
ionic compounds 
Draw dot/cross, and ball&stick 
diagrams of molecules 
Describe why metals are alloyed. 

Use the particle model to describe 
how energy, movement, and 

attraction between particles change 
as a substance is heated or cooled. 

Generate the formulae of a wide 
range of ionic compounds when the 

charges of the ions are given. 
Suggest how the properties of a 
double covalent bond could be 

different to the properties of a single 
covalent bond.Use molecular models 

of graphene, nanotubes, and 
fullerenes to explain their properties 

Chemical 
calculations 

Use the periodic table to 
identify the relative atomic 

mass for the first 20 elements. 
State a definition of  

● percentage yield 
● atom economy 

 

Calculate the relative formula mass 
for familiar compounds when the 

formula is supplied. 
 
 

Balance simple equations 

Explain why chemical equations must
be balanced. 
Calculate the relative formula mass 
for unfamiliar compounds when the 
formula is given. 
 
 

Identify the limiting reactant in a 
chemical reaction.  

Calculate percentage yield when the 
actual yield is given and the mass of 

the limiting reactant is given. 
Calculate the atom economy for 

a given chemical reaction. 
Explain how concentration of a 

solution can be changed. 

Calculate the number of moles or 
mass of a substance from data 

supplied 
Use balanced symbol equations to 

calculate reacting masses. 
 

Justify why percentage yield can 
never be above 100%. 

Calculate the mass of a chemical 
when any volume and concentration 

is given 



Conservation and 
dissipation of 

energy 

State some examples of energy 
stores. 

State that the unit of energy is the 
joule, J 

Identify useful and wasted energy in 
simple scenarios. 

State that energy is dissipated (is no 
longer useful) when it heats the 

environment 
Identify changes in some energy 
stores using simple examples. 
State the factors that affect the 

change in the gravitational potential 
energy store of a system. 

Measure the gravitational potential 
energy store changes in a system. 
Describe energy changes involving 
elastic potential energy and kinetic 

energy stores. 
Calculate the efficiency of a simple 

energy transfer. 
Describe the energy transfers carried 

out by electrical devices  

Describe the energy changes in a 
range of experiments and account for 

energy dissipation to the 
surroundings. 

Use the equation for work done to 
calculate distances or size of forces. 
Rank electrical devices in terms of 

their power. 

Represent energy changes 
graphically, accounting for changes 

in all stores. 
Evaluate experiments that investigate

● energy changes 
● work done 

● frictional forces 
● efficiency 

Rearrange energy calculation 
equations. 

Energy transfer by 
heating 

Describe materials as good or poor 
thermal conductors. 

List the factors that affect the amount 
of energy required to increase the 

temperature of an object 

Compare the thermal conductivities 
of materials in simple terms. 

With some support, measure the 
specific heat capacity of a material. 

Describe some design features used 
to prevent energy transfer to the 

surroundings in the home. 

Describe the changes in the 
behaviour of the particles in a 

material as the temperature of the 
material increases. 

Calculate the energy required to 
change the temperature of an object. 

Calculate the payback time of a 
simple home improvement feature. 

Analyse temperature change data to 
compare the thermal conductivity of 

materials. 
Measure the specific heat capacity of 

a material and find a mean value. 
Compare home improvement 

features in terms of payback time. 
 

Explain the different thermal 
conductivities of materials using the 

free electron and lattice vibration 
explanations of conduction.  
Evaluate materials used for 

transferring energy in terms of their 
specific heat capacity. 

Energy resources Identify which fuels are 
renewable and which are 

non-renewable. 
List some environmental problems 
associated with burning fossil fuels. 

Describe biofuels as carbon neutral 
whereas fossil fuels are not 

Describe simple advantages and 
disadvantages of different renewable 

energy resources. 
Describe one difference between 

solar cells and solar heating systems.
Rank the start-up times of various 

power stations. 

Describe the operation of a 
renewable energy source. 

Describe the operation of different 
power stations. 

Describe the effects of acid rain and 
climate change. 

 

Suggest the most appropriate energy 
resource to use in a range of 

scenarios. 
Compare and contrast the operation 
of solar cells (photovoltaic cells) with 

solar heating panels. 
Describe techniques to reduce the 
harmful products of burning fossil 

fuels. 
Compare energy resources in terms 

of capital and operational costs. 

Discuss some of the problems 
associated with biofuel use and 

production. 
Justify the choice of an energy 

resource by using numerical and 
other appropriate data. 

Calculate the energy provided by a 
solar heating system by using the 

increase in water temperature. 
Debate the construction of a power 

plant in the local area. 
Electric circuits Identify circuit components from their 

symbols. 
Draw and interpret simple circuit 

diagrams. 
 

State that resistance restricts the size
of a current in a circuit. 

State Ohm’s law and describe its 
conditions. 

Measure the current and potential 
difference in a circuit to determine the

resistance. 
Identify components from simple I–V 

graphs. 

Describe the operation of a variable 
resistor and a diode and their effects 

on current. 
Calculate the charge transferred by a 

steady current in a given time. 
Measure the effect of changing the 

length of a wire on its resistance in a 
controlled experiment. 

Describe the resistance 
characteristics of a filament lamp. 
Describe the characteristics of a 
diode and light-emitting diode. 

Calculate the current in a series 
circuit containing more than one 

resistor. 

Rearrange equations for resistance 
and potential difference. 

Compare the characteristics of a 
variety of electrical components, 

describing how the components can 
be used. 

Analyse a variety of series, and 
parallel, circuits to determine the 
current through, p.d. across, and 

resistance of combinations of 
components. 

Literacy You use full stops and capital 
letters correctly. You sometimes 
use commas, and can write in 

different tenses 
You spell most simple words 

correctly. You can spell some more 
complicated words correctly. 

You can use capital letters, 
commas and question marks 

correctly. You spell simple words, 
and some complex words, 

correctly. 

You can use punctuation marks 
with accuracy including 

apostrophes for possession and 
omission. Your spelling is mostly 

accurate. 

You can use a range of 
punctuation marks accurately. You 

use a range of connectives for 
effect. Your spelling is mostly 
accurate, except for unusual 

words. 

You can use a full range of 
punctuation effectively. 

Your spelling is accurate, except 
for unusual words. 

You use paragraphs effectively. 

 


