
Introduction: 

The new Education Inspection Framework (EIF 2019) includes an enhanced focus on curriculum. This is structured around three pillars: 

� Curriculum Intent  
� Curriculum Implementation
� Curriculum impact  

Al-Ashraf Secondary School for Girls has reviewed its curriculum with a clear focus on addressing and meeting these new demands, keeping in mind that the school 
curriculum is not only the subjects on the timetable; it is the whole experience of education. The curriculum firmly underpins the school vision from which a culture and 
ethos is generated that supports all students within our school. We are committed to ensuring that spirituality & morality permeates all sections of the curriculum and that 
our curriculum is broad and balanced in order that the needs of all students are provided for whatever their gifts, talents or abilities. We aim to make provision for 
academic achievement and the spiritual, moral, social, cultural, mental, physical and creative development of our students, in addition to preparing them for the 
opportunities, responsibilities and experiences of later life. 

Curriculum Intent Science: 

The 2014 National Curriculum for Science aims to ensure that all children:

� develop scientific knowledge and conceptual understanding through the specific disciplines of biology, chemistry and physics 

� develop understanding of the nature, processes and methods of science through different types of science enquiries that help them to answer scientific questions 
about the world around them 

� are equipped with the scientific skills required to understand the uses and implications of science, today and for the future. We understand that it is important for 
lessons to have a skills-based focus, and that the knowledge can be taught through this 

Purpose of Study:  

-To encourage a lifelong passion for Science by engaging students in practical activities and discussions. 

-To encourage a curiosity and richer awareness of the world around them. 

- To give students a solid conceptual understanding of Biology, Chemistry and Physics as detailed in the National Curriculum for Key Stages 3 and 4. 

- To ensure all students make progress to the best of their ability with support and challenge where needed to achieve at GCSE and provide a foundation for further study in 
Science at Key Stage 5 and careers in STEM. 



- To experience a range of practical activities to engage and develop their scientific enquiry skills including hypothesising, making observations and accurate measurements, 
recording results appropriately, drawings conclusions and communicating their findings.  

Aims:  

At Al-Ashraf, we encourage children to be inquisitive throughout their time at the school and beyond. The Science curriculum fosters a healthy curiosity in children about 
our universe and promotes respect for the living and non-living. We believe science encompasses the acquisition of knowledge, concepts, skills and positive attitudes. 
Throughout the programmes of study, the children will acquire and develop the key knowledge that has been identified within each unit and across each year group, as well 
as the application of scientific skills. We ensure that the Working Scientifically skills are built-on and developed throughout pupils’ time at the school so that they can apply 
their knowledge of science when using equipment, conducting experiments, building arguments and explaining concepts confidently and continue to ask questions and be 
curious about their surroundings. 

Key Stage 4  

We work to create a positive attitude to science learning within their classrooms and reinforce an expectation that all children are capable of achieving high standards in 
science. Our whole school approach to the teaching and learning of science involves the following; 

Science will be taught in planned and arranged topic blocks, to have a project-based approach. This is a strategy to enable the achievement of a greater depth of 
knowledge. 

Through our planning, we involve problem solving opportunities that allow children to find out for themselves. Pupils are encouraged to ask their own questions and be 
given opportunities to use their scientific skills and research to discover the answers. This curiosity is celebrated within the classroom. Teachers use precise questioning in 
class to test conceptual knowledge and skills, and assess children regularly to identify those pupils with gaps in learning, so that all pupils keep up. 

We build upon the learning and skill development of the previous years. As the pupils’ knowledge and understanding increases, and they become more proficient in 
selecting, using scientific equipment, collating and interpreting results, they become increasingly confident in their growing ability to come to conclusions based on real 
evidence. 

Working Scientifically skills are embedded into lessons to ensure these skills are being developed throughout pupils’ school career and new vocabulary and challenging 
concepts are introduced through direct teaching. This is developed through the years, in-keeping with the topics. 

Teachers demonstrate how to use scientific equipment, and the various Working Scientifically skills in order to embed scientific understanding.  

 

 



Curriculum Map 

 

YEAR  Autumn Term 1 Autumn Term 2 Spring Term 1 Spring Term 2 Summer Term 1 Summer Term 2 

10 Quantative Chemistry 

Assessment 1 + marking 
together. 

(STATIC & FIELDS) 
current and charge, PD 

and resistance, 
component 

characteristics 

Series & parallel circuits 
and three required 

practicals 

Alternating current, 
cables & plugs, electrical 

power & potential 
difference 

Energy transfer and 
efficiency, Consolidate P5 

and Assessment 2 

Displacement reactions 
and the reactivity series, 

redox reactions, 
extracting metals 

Making salts including 2 
required practicals 

Neutralisation and 
the pH scale; strong 
and weak acids. 

consolidation of 
topic  and 
Assessment 3 

Communicable 
diseases and 
growing bacteria 
(GROWING 
BACTERIA & 
PREVENTION RP5.4) 

preventing 
infections, defence 
responses (PLANT 
DISEASES AND 
RESPONSES) 
assessment 4 

Molecules and 
matter RP6.1  

Specific latent heat, 
gas pressure & 
temperature (GAS 
PRESSURE AND 
VOLUME), atoms 
and radiation 

Vaccination, 
antibiotics, drugs 
(MONOCLONAL 
ANTIBODIES) 

Non- communicable 
diseases  and 
Assessment 6 

Electrolysis, the 
extraction of 
aluminium 

RP 6.4 Exothermic 
and endothermic 
reactions,RP 7.1 
energy transfers  

reaction profiles, 
bond energies 
(CHEMICAL CELLS, 
FUEL CELLS) 
assessment 7 

Contingency 

Consolidation of 
Chemistry paper 1 

B8 
PhotosynthesisRP8.2 

B9 Respiration 

Consolidation of 
Biology paper 1 and 
assessment 8 

Homeostasis, 
nervous system, 
reflex actions 

Contingency 

RP 10.2 (THE BRAIN, 
THE EYE, EYE 
PROBLEMS) 
assessment 9 

Hormonal control, 
blood glucose levels, 
diabetes 

Negative feedback, 
reproduction, 
menstrual cycle 

fertility 
control,infertility 
treatments, (PLANT 
HORMONES RP 
11.9) Assessment 10 

Assessment 12 

Assessment 12 

 

Assessment 11 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the nucleus, 
radiation and half 
life. Assessment 5 
(RADIATION IN 
MEDICINE, FISSION, 
FUSION & NUCLEAR 
ISSUES) 

11 P8 Vectors, forces, 
resultants 

P8 Centre of mass, 
resolving forces 

P9 Graphs of motion, 
acceleration Assessment 
1 

C8 Rates of reaction & 
collision theory 

C8 effect of 
concentration etc, RP 8.4 

c8 reversible reactions, 
equilibrium. Assessment 
2 

B10 The nervous system 
RP10.2 

B11 Hormonal control 

B11 Human 
reproduction 
Assessment 3 

C9 Crude oil & fuels 

C12 Chemical 
analysis C12.2 RP 

C13 The Earth's 
Atmosphere 

C14 Earth's 
resources C14.2 RP 

C14 The Earth's 
resources  

Contingency/ 
revision Assessment 
4 

P10 Forces & motion 
RP10.8 

P12 Wave 
Properties RP12.4 

P13 Electromagnetic 
waves RP13.2 

P15 & consolidation 
Assessmemt 6 

B 13 Reproduction 

B14 Variation & 
evolution 

B15 Genetics & 
Evolution 
Assessment 7 

B16 Adaption & 
Competition RP16.3 

B17 Ecosystems 

B18 Biodiversity & 
Ecosystems 
Assessment 8 

contingency & 
revision 

GCSES start 

 



 

 

Topic  Main curriculum focus- I will learn  Big finish – I will do  

Particles at Work 

Physics topic Paper 1. Comprising P4 Electric circuits, P5 
electricity in the home,P6 molecule and matter and P7 
radioactivity. 

Calculating flow of charge 

Working out resistance and potential difference in 
circuits 

Describe how mains electricity differs from electricity 
supplied by a battery  

Calculate power of electrical appliances 

Define density and measure it.  

Explain the effect of pressure on a heated sealed 
container 

Describe how unstable nucleus change when they 
become stable and why the radiation given out if 
harmful. 

RP 15 Investigating resistance  

RP16 Investigating electrical components 

RP 17 Measuring the density of a solid object and of a 
liquid 

Assessment 2 Electricity  

Assessment 6 Density and Radioactivity 

 

Forces in Action  

Physics topic, paper 2.comprising p8 forces in balance, 
p9 motion, p10 force and motion 

Know the difference between vector and scalar 
quantities 

Find the resultant of two forces and resolve the 
components of force into perpendicular forces 

Calculate weight  

Define terminal velocity and explain why objects fall at 
a constant rate through water 

Use conservation of momentum 

Measure a spring constant and explain what is meant 

RP18 investigate the relationship between force and 
extension 

RP19 investigate the relationship between force and 
acceleration 

Assessment 1 / Practical write up 

Assessment 2  

 

 



by elasticity 

Waves and electromagnetism 

Physics topic, paper 2.comprising p11 waves and 
motion, p12 electromagnetic waves, p13 
Electromagnetism  

Describe how wavelength of a wave depends on its 
speed and frequency 

How to measure the speed of sound waves in air and in 
a solid 

How electromagnetic waves carry information and how 
they are used to form images 

What is meant by refraction of waves when they cross 
a boundary between different substances 

How strength of a magnetic field is measured and what 
a solenoid is 

How an electric motor works 

 

RP 20 Investigate plane waves in a ripple tank and 
waves in a solid 

RP 21 Investigate infrared radiation  

Assessment 5 

 

Atoms, bonding and moles. 

Chemistry topic 1, partially covered in year 9, paper 1. 
Comprises C1 atomic structure, C2 the periodic table, 
C3 stucture and bonding, C4 Chemical calculations 

 

Use the simple atomic model  

Explain how atoms bond to each other in elements and 
compounds 

Explain the formula of elements and compounds 
knowing the types on bonds involved 

Carry out calculations using reaction masses and 
predict balanced chemical equations  

Use the periodic table to explain patterns in reactivity 

Explain differences between metals and non-metals in 
terms of bonding and structure 

Carry out calculations using moles of balances chemical 

Partly assessed in year 9 

Assessment 1 y10 

 



equations. 

 

Chemical reactions and energy changes  

Chemistry topic 2, paper 1. Comprises C5 Chemical 
changes, C6 Electrolysis, C7 Energy Changes, 

Represent neutralisation using ionic equations 

Calculate the concentration of hydrogen ions in a 
solution given its pH value.  

Interoperate displacement reactions and metal acid 
reactions in terms of reduction and oxidation 

Prepare pure dry salt from dilute acid and an insoluble 
acid carbonate 

Identify and describe oxidation and reduction in terms 
of electron transfer 

Use bond energies to calculate the approximate energy 
change accompanying a reaction.  

 

RP 8 Prepare a salt from an insoluble carbonate or 
oxide 

RP 9 investigate electrolysis of a solution 

RP10 Investigate temperature changes in reacting 
solutions 

Assessment 8 

Rates, equilibrium and organic chemistry 

Chemistry topic 3, Paper 2. Comprises C8 rates of 
reactions and equilibrium, C9 crude oil and fuels. 

Apply the particle model in collision theory and explain 
the effect of changing conditions on the rate of a 
reaction 

Explain how catalysts can affect the rate of a reaction in 
terms of their effect on the activation energy, including 
reaction profile diagrams 

Describe how fractional distillation is used to separate 
different fractions of hydrocarbons 

Describe the products of complete and incomplete 
combustions 

Use thermal decomposition in the process of cracking 

RP 11 Investigating the effect of concentration on rate 
reaction 

Assessment 2 

Assessment 3 



large hydrocarbons 

Draw the display formula of hydrocarbons 

Analysis of the Earth’s resources 

Chemistry topic 4, paper 2. Comprises C10 chemical 
analysis, C11 The Earth’s atmosphere, C12 The Earths 
resources. 

Describe a wide range of chemical tests to identify 
unknown gases.  

Explain how the atmosphere developed over the earths 
history  

Explain how climate change is caused by increasing 
levels of greenhouse gasses and suggest ways to 
address this 

Analyse data on diminishing finite resources, including 
magnitude estimations, and carry out LCA on the 
impact of new materials 

Describe the use of biological methods to extract some 
metals, such as copper, from low grade deposits of ore.  

RP12 Calculate Rf values 

RP13 Purify and test water 

Assessment 7  

Cell structure and transport 

Biology tiopic 1, partly covered in year 9, paper 1. 
Comprises B1 cell structure and transport, B2 Cell 
devision, B3 Organisation and the digestive system, C4 
Organising animals and plants.  

Describe what we can see under an electron 
microscope and how we calculate magnification 

The similarities and differences between prokaryote 
and eukaryotes 

The soles of osmosis and active transport in moving 
materials in-between cells 

The type of cell division that forms gametes and how 
normal body cells grow 

Explain how enzyme structure is related to their 
function.  

Use surface area: volume ratios to explain how the 

RP 1 using a light microscope 

RP2 Investigate concentrations of solutions and their 
effect on mass of plant tissue.  

RP 3 Use standard food tests to identify food groups 

RP 4 Investigate the effects of pH on the rate of 
reactions of amylase enzyme 

Partly assessed in Year 9 

Assessment 2 in year 10 



lungs are adapted for effective gas exchange 

The importance of concentration gradients in gas 
exchange 

How evaporations and transpiration are controlled in 
plants.  

Disease and bioenergetics 

Biology topic 2, paper 1. B5 Comprising communicable 
diseases, B6 Preventing and treating disease, B7 non-
communicable disease, B8 Photosynthesis,  B9 
Respiration 

The impact of obesity on human health 

The role of bacteria and other pathogens in human and 
plant disease. 

How exercise and smoking can affect the health of 
other systems of the body 

How to interpret data to understand the effects of 
lifestyle on the incidence of non-communicable disease 

Hoe to measure and calculate the rate of 
photosynthesis and how factors effect rates of 
photosynthesis 

How oxygen debt builds up in the muscles during 
periods of anaerobic respiration 

RP 5 Investigate the effect of light intensity on the rate 
of photosynthesis 

Assessment 5 Year 10 

Biological responses 

Biology topic 3, paper 2. Comprising B10 the human 
nervous system, B11 Hormonal coordination. 

 

 

Know the difference between sensory and motor 
neurons and their roles in coordination and control 

Understand how endocrine tissues are adapted for 
their function 

How the structure of enzymes are related to their 
functions and how different factors affect the rate of 
enzyme –controlled reactions 

How reproduction in controlled by hormones and how 

RP 6 Investigate the effect on human reactions 

Assessment 9 year 10 



these hormones can be used in artificial control of 
fertility 

Genetics and reproduction 

Biology topic 4, paper 2. Comprising B12 Reproduction, 
B13 Variation and evolution, B14 Genetics and 
evolution.  

Know about how DNA makes up the chromosomes, 
variants in genes known as allels, how DNA of an 
organism can be analysed 

Describe meiosis in cell division and the formation of 
gametes 

Know how information is passed from one generation 
to another and how to use genetic diagrams, direct 
proportion, simple ratio, and probability to predict the 
outcome of a genetic cross.  

Describe selective breeding and genetic engineering  

Explain Charles Darwin’s ideas of natural selection and 
describe evidence for evolution. 

Discuss systems for classifying organisms.  

Assessment 4  

Ecology  

Biology topic 5, paper 2. B15 Comprising Adaptations, 
interdependence and competition, B16 Organising 
ecosystems, B17 Biodiversity and ecosystems.  

How to investigate and measure the distribution and 
abundance of a species 

Describe competition between organism, explaining 
how natural selection brings about adaptations 

Describe material cycles that return the bodies of 
organisms to the soil air and water 

Explain organisation in an ecosystem including 
distribution of predators and their prey over time and 
space.  

The reasons for human population explosion and its 

RP 7 Measure the population size of a common species 
in its habitat.  

Not taught or assessed this year.  



impact in terms of pollution of water, land and air 

Negative effects on biodiversity due to human activity.   

 

 

 

Science Skills progress mapping from the national curriculum Ideas AF1 AF2 

Progression Map  Strand Ideas                        End of   Y6              Y7          Y8                  Y9                Y10          Y11 

Strand 
Breakdown 

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 

1.1 
Modelling 

 

Look at 
simple 
models 

 Represent 
things using 
models. 

Use models 
to describe 
scientific 
ideas. 

Explain 
phenomena 
using models. 

Evaluate 
strengths and 
weaknesses 
in models. 

Make explicit 
connections 
between 
models and 
phenomena. 

Construct 
detailed 
logical 
arguments to 
explain 
phenomena 
using models. 

Create 
models to 
explain 
abstract 
phenomena.  
Distinguish 
mathematical
, theoretical 
and physical 
models. 

1.2 Use of 
Evidence 

 Recognise 
that evidence 
can be 
collected. 

Use evidence 
to answer a 
question. 

Identify which 
evidence 
supports or 
refutes an 
idea. 

Identify 
evidence 
used by 
scientists to 
develop idea. 

Identify 
evidence 
there is to 
support 
current ideas 
being tested. 

Decide which 
pieces of 
evidence are 
most 
important in 
supporting an 
idea. 

Justify 
method of 
identifying 
most 
important 
pieces of 
evidence. 

 



1.3 Role of 
peer review 

  Know that 
evidence 
should be 
checked. 

 Compare data 
with others to 
check for 
reproducabilit
y. 

Explain how 
new evidence 
is used by the 
scientific 
community. 

Explain why 
ideas are 
accepted or 
rejected by 
the scientific 
community. 

Analyse how 
ideas are 
accepted. 

Describe the 
role of 
scientific 
journals and 
peer review. 

1.4 Good 
questions / 
ideas and 
evidence 

  Think of 
questions to 
ask about a 
situation. 

 Recognise 
questions 
that do not 
yet have 
answers. 

Describe 
evidence to 
support of 
refute current 
research. 

Explain how 
the evidence 
supports or 
refutes 
current 
research. 

Give detailed 
examples of 
evidence that 
has changed 
ideas, and 
how this 
evidence was 
accepted. 

Explain how 
the scientific 
community 
contributes to 
the validation 
of evidence. 

2.1 
Viewpoints 
about 
science 

  State 
viewpoint on 
a piece of 
technology or 
science. 

Recognise 
that different 
people have 
different 
viewpoints. 

Describe 
different 
viewpoints 
and ethical 
issues 
surrounding 
research and 
technology. 

Describe how 
different 
decisions are 
made in 
different 
economic or 
environmenta
l contexts. 

Suggest ways 
in which 
research and 
technology 
are 
influenced, 
and identify 
arguments 
for/against 
specific 
research/tech
nology. 

Describe how 
society 
effects 
research 
done / 
technology 
used. 

Explain how 
society 
effects 
research 
done / 
technology 
used. 

2.2 New 
technology 
from science 

  Name some 
technology. 

 Name some 
technology 
that has come 
from science. 

Describe how 
new 
technology 
leads to new 
evidence. 

Explain how 
problems can 
be solved by 
creating new 
technology. 

Explain how 
there can be 
unintended 
consequences
, including 

Give detailed 
examples of 
unintended 
consequences
, including 



risks, to new 
technologies. 

risks, to new 
technologies. 

2.3 
implications 
of science 
and 
technology 
on society 

  State the job 
of new 
technologies. 

List good and 
bad points 
about new 
technologies. 

Indicate how 
new 
technologies 
affect 
different 
groups of 
people.  

Explain how 
societies are 
affected by 
new 
technologies. 

Explain how 
the world can 
be affected 
by new 
technologies. 

Evaluate the 
effects of new 
technologies 
on society, 
and the role 
scientists can 
play in 
making 
effective 
policies 
surrounding 
these. 

Explain how 
scientists can 
contribute to 
decision 
making and 
formulation 
of policy. 

2.4 
Application 
of science to 
jobs 

Name some 
different jobs. 

Identify some 
science-y jobs 
e.g. doctor. 

Identify 
aspects of our 
lives that use 
science. 

Identify 
science used 
for particular 
careers. 

Identify 
science jobs 
as often being 
better paid. 

Describe how 
science is 
applied to 
different 
jobs/roles 
and as such 
offers a wider 
choice of 
further 
education 
opportunities. 

Identify 
scientific skills 
that are 
highly 
transferable. 

Understand 
how skills 
learnt in 
science are 
applicable to 
a range of 
specific jobs. 

 

3.1 
Presentation 
skills 

 

    moved to 
literacy 

    



3.2 Scientific 
language and 
conventions 

    moved to 
literacy 

    

3.3 bias, and 
different 
viewpoints 

Share some 
ideas. 

 Know that 
data collected 
can be used 
as evidence. 

Appreciate 
that data 
collection can 
be unfair e.g. 
a survey 
about 
Sainsburys 
taken outside 
Sainsburys. 

Distinguish 
between 
evidence and 
ideas. 

Identify a lack 
of balance in 
a 
presentation. 

Explain how 
data can be 
manipulated 
to influence 
the 
presentation. 

Critically 
evaluate 
information 
and evidence 
from a variety 
of sources, 
explaining 
limitations, 
misrepresent
ation or lack 
of balance. 

Explain how 
bias can 
affect the 
research 
direction, 
publication, 
and design. 

3.4 
collaboration 
and 
conventions 

 Work 
together on a 
task. 

Say why it is 
good to work 
together. 

Say why it is 
important to 
have a 
common 
language. 

Suggest how 
working 
together 
improves 
evidence 
collected. 

Appreciate 
that teams 
work more 
effectively 
when there 
are different 
roles. 

Explain how 
scientists with 
different skills 
have 
contributed 
to new 
development
s.  

Suggest the 
specialisms 
and skills 
needed to 
solve current 
scientific / 
technological 
development
s. 

 

 

Investigation skills 

 

 



Strand 
breakdown 

Stage 1 
(primary) 

Stage 2 
(primary) 

Stage 3 
(Level 3) 

Stage 4 
(Level 4) 

Stage 5 
(Level 5) 

Stage 6 
(Level 6) 

Stage 7 
(Level 7) 

Stage 8 
(Level 8) 

Stage 9        
(A*-AS) 

Stage 10    
(A2) 

Planning 
investigations 

 

Draw a pictorial 
representation of 
an experiment. 

Draw basic 
scientific diagrams 
to represent 
equipment used in 
a scientific 
method. 

Select appropriate 
equipment 

to address an 

idea under 
investigation 

 

Select appropriate 
equipment  

to address  

ideas under 
investigation 

 Explain why 
particular pieces of 

equipment are 

appropriate for the 
ideas 

under investigation 

 

 Collect data 
choosing 
appropriate 

ranges, numbers 
and values for 

measurements and 
observations 

 

Formulate 
questions or ideas 
that can be 

investigated by 
synthesising 
information 

from a range of 
sources 

 

Justify choice of 
strategies for 

investigating 
different kinds of 
scientific 

questions, using 
scientific 
knowledge 

and understanding 

Methods written in 
sufficient detail. 
Where necessary 
dilutions series 
explained. Volumes 
& masses specified. 
Methods of 
measuring change 
and calculations 
outlined. 

Construct an 
appropriate null 
hypothesis 

Identifying and 
manipulating 
variables 

 

 Identify the 
independent 
variable in an 
investigation, and 
discuss fair testing. 

Identify one or 
more control 
variables in 

investigations from 
those provided 

 

Decide when it is 
appropriate to 
carry 

out fair tests in 
investigations 

 

Recognise 
significant variables 
in investigations, 
selecting the most 

suitable to 
investigate 

 

Apply scientific 
knowledge and 

understanding in 
the planning of 

investigations, 
identifying 
significant 

variables and 
recognising which 

are independent 
and which are 

dependent AND 
Justify their choices 

of data collection 
method and 

proposed number 
of observations 
and 

measurements 

Identify key 
variables in 
complex 

contexts, 
explaining why 
some cannot 

readily be 
controlled and 
planning 

appropriate 
approaches to 
investigations 

to take account of 
this 

 

Justify their choice 
of strategies for 

investigating 
different kinds of 
scientific 

questions, using 
scientific 
knowledge 

and understanding 

 

Describe 

an appropriate 
method of varying 
the independent 
variable in detail 
and describing 
ways in which the 
control variables 
can be kept 
constant. 

 

Where necessary, 
describe how and 
explain 

why appropriate 
control 
experiments 
should be 

established 

Gathering of 
evidence 

through 

 Record some 
results e.g. tally 
charts. 

Make some 
accurate 
observations or 

whole number 

Make sets of 
observations or 

Measurements. 

Repeat sets of 
observations or 

measurements 
where appropriate, 

Selecting suitable 
ranges and 
intervals 

Distinguish 

Explain how to 
take account of 
sources of 

error in order to 

Choose and justify 
data collection 

methods that 

Describe 
precautions 
needed to obtain 
valid, 

Make 
improvements to 
the method of data 
collection by 
identifying 



collection of 
precise and 
reliable 

data 

 

measurements 
relevant 

to questions or 
ideas under 
investigation 

 

identify the ranges 

and intervals used. 

 

between accuracy 
and reliability 

collect reliable 
data 

 

minimise error, and 

produce reliable 
data with an 
appropriate level of 
precision. 

accurate and 
reliable data. 
Justify level of 
precision used. 

significant sources 
of error or 
uncertainty. 

Risk assessment   Recognise obvious 
risks when 
prompted 

Identify possible 
risks to themselves 
and 

others 

Make, and act on, 
suggestions to 
control 

obvious risks to 
themselves and 
others 

Independently 
recognise a range 
of familiar risks and 
take action to 
control 

Them. Record 
these in a tabular 
form. 

Recognise the 
need for risk 
assessments 

and consult, and 
act on, appropriate 

sources of 
information 

Adapt their 
approaches to 
practical work 

to control risk by 
consulting 
appropriate 

resources and 
expert advice 

Show full regard 
for safety and the 
ethical issues 

involved with the 
well-being of living 
organisms 

and the 
environment. Use 
the risk score to 
assess numerically 
the risk. 

 

Evaluation of 
the planning 
and 

implementation 
of scientific 

investigations. 

 

  Suggest 
improvements to 
their working 

methods 

 

Suggest 
improvements to 
their working 

methods, giving 
reasons 

 

Evaluate the 
effectiveness of 
their 

working methods, 
making practical 

suggestions for 
improving them 

 

Make valid 
comments on the 
quality of 

their data 

 

Explain ways of 
modifying working 

methods to 
improve reliability 

 

Suggest and justify 
improvements to 

experimental 
procedures using 
detailed 

scientific 
knowledge and 
understanding 

and suggest 
coherent strategies 
to take 

particular 
investigations 
further 

 

Suggest realistic 
ways in which the 
effect of these 

limitations may be 
reduced. 

Suggest further 
investigations 
which would 

provide additional 
evidence for the 
conclusions drawn. 

Consideration 
of errors and 
anomalies  
(from L5) 

   

 

 Provide 
straightforward 
explanations for 

differences in 
repeated 

Suggest reasons 
based on scientific 

knowledge and 
understanding for 

 Assess the 
strength of 
evidence, deciding 

whether it is 
sufficient to 

Propose scientific 
explanations 

for unexpected 
observations or 

Identify the 
limitations of the 
material, apparatus 

and techniques 

Use of error bars 
and worst-fit lines 
to calculate overall 
uncertainties in an 
experiment. 



 observations or 

measurements 

 

any 

limitations or 
inconsistencies in 
evidence 

collected 

 

support a 

conclusion 

 

measurements, 
making allowances 

for anomalies AND 
Critically interpret, 

evaluate and 
synthesise 
conflicting 

evidence. 

 

used 

Discuss the effects 
of these limitations 
on the 

reliability and 
precision of the 
data and on 

the conclusions 
that may be drawn, 
resolving 

conflicting 
evidence 

Calculate % error 
due to apparatus 
and repeats. 

Compare with 
secondary data. 

Processing and 
analysing data  

  Identify 
straightforward 
patterns in 

observations or in 
data presented in 

various formats, 
including tables, 
pie 

and bar charts AND 
Describe what 

they have found 
out in experiments 
or 

investigations, 
linking cause and 
effect 

Identify patterns in 
data presented in 

various formats, 
including line 
graphs 

AND Draw 
straightforward 
conclusions 

from data 
presented in 
various formats 

 

Draw valid 
conclusions that 
utilise 

more than one 
piece of supporting 

evidence, including 
numerical data 

and line graphs 
AND Interpret data 
in a 

variety of formats, 
recognising 
obvious 

inconsistencies 

Select and 
manipulate data 
and 

information and 
use them to 
contribute 

to conclusions AND 
Draw conclusions 

that are consistent 
with the evidence 

they have collected 
and explain 

them using 
scientific 
knowledge and 

understanding 

Explain how data 
can be interpreted 

in different ways 
and how 
unexpected 

outcomes could be 
significant AND 

Identify 
quantitative 
relationships 

between variables, 
using them to 
inform 

conclusions and 
make further 
prediction 

Process data, 
including using 
multi-step 

calculations and 
compound 
measures, to 

identify complex 
relationships 
between 

variables 

Describe, concisely 
but fully, the 
trends and 

patterns in data 
collected, relating 
these to 

specific values, 
quantities and 
units 

 

Recognise 
correlations and 
causal relationships 

Data should be 
analysed by means 
of an appropriate 
statistical test to 
allow the 
calculation of the 
probability of an 
event being due to 
chance. 

Explanation and 
evaluation of 

   Identify scientific 
evidence they have 

    Draw valid 
conclusions, 
relating 

Interpret the 
calculated test 



 

 

Literacy  

Progression Map:   Literacy                       End of   Y6       Y7             Y8                  Y9              Y10             Y11 

 

Strand 
Breakdown 

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 

Writing 
scientific 

  Write a very 
simple method 

Write 
methods 

Writes 
methods in a 

Writes more 
complex 

Includes 
sensible 

Writes 
sophisticated, 

Suggests 
sophisticated, 

evidence 

to support the 
scientific 
process 

used in drawing 
conclusions. 

explanations 

to specific aspects 
of the data 
collected and 

applying biological 
knowledge and 
understanding. 

statistic in terms 

of the appropriate 
critical value at the 
5% 

significance level, 
making reference 
to chance, 

probability and 
acceptance or 
rejection of the 
null 

hypothesis 

Equipment 
handling 

  Handle basic 
apparatus.  

Handle basic 
apparatus including 
glassware and 
Bunsen burners. 
Weigh substances 
on a balance. Use 
microscopes. Use 
timers. 

Appreciate the 
hazards involved 
with heating. Read 
a thermometer 
accurately. Use a 
voltmeter and an 
ammeter. 

Weigh substances 
using the re-set 
button for accurate 
measurements. 
Use measuring 
cylinders 
accurately. 
Controlled heating. 
Use light gates. 
Collect gas over 
water. 

Use aseptic 
techniques. Use a 
multi-meter. Use a 
burette. Carry out 
carefully controlled 
heating to avoid 
suck-back. 

Use a pipette with 
a pipette filler. 
Carry out 
immobilised 
enzyme practical. 

Use light-gates and 
automated times. 
Use quick-fit 
apparatus and 
volumetric flasks. 
Create a dilution 
series. Use vernier 
callipers. Use a 
colorimeter. 

Use melting point 
apparatus and 
Buchner filtration. 



methods not necessarily 
in a logical 
order.  
Probably in 
first person. 

for simple 
practical 
experiment
s in a 
logical 
order. 

logical order 
identifying 
independent 
and 
dependent 
variables and 
including 
correct 
names of 
equipment. 

methods 
probably in 3rd 
person, 
identifying 
control 
variables.  
Some attempt 
made to use 
quantities. 

quantities in 
methods 

well organised 
methods for 
familiar 
experiments. 

well organised 
methods for 
unfamiliar 
experiments. 

Decoding 
text and 
questions 

  Can identify 
some relevant 
information 
from tables/ 
questions 

Identifies 
relevant 
informatio
n in simple 
tables 
/questions 

Uses 
information 
to answer 
question in a 
simple way. 

Can identify 
and use more 
than one piece 
of information 
provided in a 
similar format 
to answer a 
question. 

Makes links 
between 
information 
provided and 
scientific 
knowledge or 
to answer 
questions 
accurately. 

Identifies and 
makes links 
between multiple 
pieces of 
information 
provided in a 
variety of formats 
to answer 
questions, but 
answers not 
necessarily well 
structured or 
errors made. 

Identifies and 
makes links 
between multiple 
pieces of 
information 
provided in a 
variety of formats 
to answer 
questions 
accurately. 



 

Structure 
of 
responses/ 
Conclusion
s and 
evaluations 

  Answers short 
answer 
questions 
reasonably 
accurately, but 
without use of 
scientific 
language. 

Answers short 
answer 
questions 
reasonably 
accurately, 
using key 
scientific terms. 

Can attempt 
longer 
answer 
questions in 
an 
unstructured 
way with 
some 
attempt at 
PEE (Point or 
Pattern, 
Evidence, 
Explain or 
Evaluate) 
chains. 

Structures 
longer 
answers 
effectively 
using PEE 
chains in 
response. 

Structures 
longer 
answers 
effectively 
using PEE 
chains in 
response, and 
making links 
with scientific 
knowledge. 

Answers long 
questions in a 
logical, well 
organised way, 
making 
sophisticated use 
of scientific 
language and PEE 
chains. 

 

Vocabulary    Recognises 
simple scientific 
terms.   

Uses simple 
scientific 
terms. Use 
scientific 
conventions 
to comm-
unicate. 

Understands 
and uses 
more 
complex 
scientific 
terms. Use 
scientific 
conventions 
to comm-
unicate 
abstract 
ideas. 

 Makes 
sophisticated use 
of scientific 
language and 
starts to decode 
unfamiliar 
scientific words. 

Decodes unfamiliar 
scientific words 
using word roots 
and stems. 

Spelling 
and 
Grammar 

   Can answer 
questions using 
reasonable 

Uses 
scientific 
language but 

Some 
spelling and 
or 

Spelling and 
grammar 
almost 

Makes 
sophisticated use 
of scientific 

 



spelling and 
grammar in 
standard 
English, but 
with limited use 
of scientific 
language (only 
key terms used) 

spelling may 
be 
inaccurate 
and/or 
phonetic.  
Some 
grammar 
errors. 

grammatical 
errors still 
evident but 
has sound 
grasp of 
scientific 
language. 

flawless language. 

Using 
symbols 
and writing 
equations. 

   Recognise some 
chemical 
symbols used in 
science 

Recognise 
and use 
common 
chemical 
symbols.  
Write simple 
word 
equations. 
Understand 
the meaning 
of formulae. 

Start to 
translate 
word 
equations 
into symbol 
equations.   
Write simple 
formulae for 
compounds 
given ion 
data.   

Write simple 
balanced 
chemical 
equations 
from  word 
equations or 
information in 
questions. 

Recognise 
some Greek 
symbols and 
their 
meanings. 

 

Balance more 
complex 
equations. 

Write equations 
from scratch. 

Recognise and 
use more Greek 
symbols. 

Write formulae and 
balanced chemical 
equations using 
only periodic table.  
Identify, recall and 
use a wide range of 
other symbols used 
in science. 

Research 
skills 

  Use a source 
(book/internet
) to find 
information.  
Findings will 
probably not 
be in own 
words 

Use more than 
one source to 
find 
information.  
Findings will 
probably not be 
in own words 

Use more 
than one 
source to 
find 
information.  
Some 
attempt 
made to 
report 
findings in 

Use multiple 
sources to 
find 
information 
and report 
accurately in 
own words.  
Unfamiliar 
scientific 
terms may 

Uses and 
evaluates 
multiple 
sources to find 
information 
and report 
accurately in 
own words.  
Sources will be 
quoted.  

Use multiple 
sources, including 
some simple 
scientific papers 
to find 
information and 
report accurately 
in own words.  
Sources will be 
quoted.  

Use multiple 
sources, including 
some scientific 
papers to find 
information and 
report accurately in 
own words.  
Sources will be 
quoted.  Unfamiliar 
scientific terms will 



own words. be confused 
or not 
explained 
well.  
Sources will 
be quoted 
but  not 
necessarily 
accurately. 

Unfamiliar 
scientific 
terms will be 
explained and 
/or used 
appropriately. 

Unfamiliar 
scientific terms 
will be explained 
and /or used 
appropriately. 

Writes a 
bibliography. 

be explained and 
/or used 
appropriately. 

Cites sources 
accurately in text. 

Presentatio
n skills 

  Information is 
presented but 
maybe 
disorganised 
or messy 

Present 
information in 
an organised 
way or neatly. 

 

Present 
information 
in an 
appropriate 
format 
including 
attempts at 
appropriate 
use of tables, 
charts and 
graphs 

Present 
information 
in an 
appropriate 
format 
including 
attempts at 
appropriate 
use of tables, 
charts and 
graphs, 
taking into 
account the 
intended 
audience. 
Sources will 
be quoted 
but  not 
necessarily 
accurately. 

Present 
information in 
an appropriate 
format 
including 
tables, charts 
and graphs 
used 
appropriately, 
taking into 
account the 
intended 
audience.  

Effectively 
communicate 
abstract ideas 
using a range 
of methods. 

Writes a 
bibliography.  
Present effective 
arguments and 
counter 
arguments in a 
variety of ways. 

Cites sources 
accurately in text. 

Recommen
ded 

  National 
Geographic 

 How Stuff 
Works 

BBC Focus 
Magazine 

Mole 
Magazine 

Flipside Physics, Chemistry 
& Biology Review 



reading Kids Magazine   

National 
Geographic 

 

Cartoon 
History of 
the Universe 

  

New Scientist 

 

Scientific American 

 

The Big Picture 

 

Maths skills 

Progression Map: Mathematics    End of   Y6              Y7     Y8                  Y9                Y10             Y11 

Strand 
Breakdown 

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 Stage 10 

Variables    Independe
nt, 
Dependant 

Control, 
continuous 

discrete     

Graph 
Drawing 

Vector 
diagrams 

 Reading 
Bar charts 
Reading 
tables 

 

Drawing Bar 
Chart 

 

Drawing 
Pie Chart 

Plotting Line 
Graph, 
Simple Scales 

Best Fit, 
Select 
suitable 
Scales, 

Drawing Bar 
Chart with 
equal sized 

Free body 
Diagrams 

Vector 
diagrams. 

Spotting 
directly 
proportional. 

 

Area under 
graph. 

Proportionality 
and inverse 
Square rule. 
Inverse 
proportion. 

Rate of reaction 
from graphs 

Rate of change 
from a graph 

Y=mx+c 

 

understand the 
possible physical 
significance of the 
area between a 
curve and the x  

Y=mx+c 

 

Tangents 

 

Vectors 

 

use logarithmic 
plots to test 

translate 
information 
between 
graphical, 
numerical and 
algebraic forms;  
 

sketch simple 
functions 
including y = 



spaces 

 

 axis and be able 
to calculate it or 
measure it by 
counting squares 
as appropriate 

exponential and 
power law 
variations 

 

determine the 
slope and 
intercept of a 
linear graph 

 

Histograms 

 

k/x, y = kx2 

, y = k/x2 

, y = sin x, y = 
cos x,  

y = e-x 

Formulae 
manipulate 

Learn 
Formulae 

   Follow 
instructions 
to use a 
formula 

S=D/t 

Use the 
formula 

P=F/a 

Balancing 
equations, 

Substitution 

E=mc∆ϴ 

Density. 

Empirical 
Formulae. 

Calculating Mols 

 

KE=1/2mv2 

v2 =u2 +2as (use) 

Conc. Of gas 
volume and 
concentrations 
Using Mols to 
calc. quantities 

 

F=Gmm/r2 

Suvat. 

Work with 
multiple 
equations. 

(include Hess 
cycles) 

Image = actual 
*magnification (I 
AM) ROD � 
SAD/TOES 

solve simple 
algebraic 
equations.  

Equilibrium 
constants and 
expressions. 

Writing an 
algebraic 
formula to 
describe 
patterns in data 
(rate 
expressions) 

Errors and 
Anomolies 

  Spotting Errors  Reasons for 
Errors 

 Uncertainty Error Bars 

 

Uncertainty 
percentages 

 



Data 
Collection 
(Tables) 

  Collecting data 
/ simple 
patterns 

Presenting 
data 
patterns 

Range, 

Interval 

Select 
suitable 
Range, 

Interval by 
themselves 

Sig Figs, 

Decimal 
points 

 

Standard form, 
Comment on 
quality of data 

Methods to 
minimise error 

Precise and 
reliable data 

 

Times 
Tables 

(Time) 

2,5,10 3,4,6,7,8,
9,11,12 

2,3,4,5,6,7,8, 

9,10,11,12 

Telling the 
time  

mins/secs to 
hours and 
back! 

     

Using a 
calculator 

+,-,= *,/  Square 

Averages  

 

Square root 

Full working 
use of the 
Simple 
calculator 

Cube / 
Powers 

Sin,Cos,Tan 

Standard 
Form 

Areas and 
volumes 

Mass to 
Moles 

Confident Trig. 

Big numbers eg 
Avogadro 

 

Using Pythag. 
With confidence  

Logs and 
exponential 

Degrees or 
radians 

STAT. mode  

Full working use 
of the Scientific 
calculator 

Analyse 
Data 

   Patterns/ 

Trends, 

Simple 
conclusions 

Writing 
comparisons, 
conclusions 

Conclusions 
from data 
Consistent 
with 
evidence 

interpret data 
quantitatively 

Critically 
interpret, 
evaluate  

 Writing an 
algebraic 
formula to 
describe 
patterns in data 
(rate 
expressions) 

Measuring Length  Degrees (o) Volume(cm Pressure Density Orders of 
magnitude 

Orders of 
magnitude 

Orders of  



And Units (cm) Degrees (oC) 3)/(ml) (N/m2) (kg/m3) 

Appreciate 
(cm3) to (m3) 

(m,k,M) (micro) 

Calculate (cm3) to 
(m3) 

magnitude 

(n,p,f) G,T 

Statistics   Sampling Sample size 

mean 

Calc. 
percentage, 

Principles of 
sampling 

Mode and 
median 

Boltzman 
(speeds of 
particles) 

Percentages 

Ratio. 

Fraction 

Percentiles. 

Percentage 
change, 

% yield, atom 
economy, 

Net decline as a 
ratio. 

Recognising 
Boltzman 
distribution 

Chance 
probability. 

Error bars 

% change 

Explain Boltzman 
factor. 

Standard 
deviation. Range 
bars 

Boltzman 
factor. 

Calculating 
entropy. 

Chi squared 
test. Spearmans 
Rank. 

95% confidence 

Estimates     Estimate 
Forces/ 
speeds/ 
accelerations 

symbols: =, 
<, > 

Size and scale of 
atoms 

 Estimating 
powers 

the symbols: =, <, 
<<, >>, >, α, ~;  

 

Shape  2D 
symmetry 

 Recognise 
Angles in 
2D Shapes 

Measuring 
angles 

Antigen 
shapes 

  Symmetry and 
angles in 3D 
shapesVisualise 
3D from 2D 

 

 

 


