
A Progression Map for Disciplinary Science from EYFS to KS3
The Ofsted report "Finding the optimum: the science subject report" makes several key recommendations for primary and seconmdary school referring to 'disciplinary knowlegde in science'. This document has been written to support both primary and secondary colleague to plan and 
teach disciplinary knowlegde in science lessons.  It is informed by the following documents: 

Finding the optimum: the science subject report (Ofsted 2023)
National curriculum in England: science programmes of study (2015)

I have included examples from my own experience which will reflect my own views on how disciplinary science should be most effectively taught. 

Please feel free to make a copy and edit it fo ryour own use. The spreadsheet can be accessed as view only here.

Ben Rogers

Director of Curriculum and Pedagogy
Paradigm Trust

Key 
Stage

Knowledge of methods that scientists use to answer questions
Knowledge of apparatus and 
techniques, including measurement Knowledge of data analysis

knowledge of how science uses 
evidence to develop explanationsClassification Observation over Time Observing Patterns

Control of Variables Strategy 
(Fair Testing)

Researching using secondary 
sources

EYFS

Names are the beginnings of 
classification - naming plants 
including trees and animals. Early 
classification includes types of 
trees and birds. 

observing changes linked to the 
seasons. 

It is unlikely that you will use 
make explicit use fo fair testing, 
though you may use the idea of 
fairness to compare simple 
situations, such as which plant 
grows fastest?

Pupisl will use picture books and 
images to ask and answer 
questions

Pupils may use sand timers, seives, 
measuring jugs etc as part of guided play or 
maths lessons.

pupils will make marks which may be used fo 
rsimple counts - e.g. how may bugs did you 
see?

KS1

Pupils should use simple features 
to compare objects, materials 
and living things and, with help, 
decide how to sort and group 
them.

They will need adult support and 
guidance to come to helpful 
conclusions, begin to use 
scientific terminology and ask 
effective questions. 

Pupils make and record 
observations over time. For 
example: plant growth, lifcycle of 
a butterfly and seasonal 
changes.

Pupils may use simple equipment 
such as rulers, magnifying glasses 
and simple timers.

They will need adult support and 
guidance to come to helpful 
conclusions, begin to use 
scientific terminology and ask 
effective questions. 

Pupils make and record patterns 
including:
•What time of day do birds sing 
the most? 
•Where can you find woodlice? 
•Which materials float?
•How does the phase of the 
Moon change over the course of 
several days?

Pupils will need adult support and 
guidance to come to observe 
useful patterns, begin to use 
scientific terminology and ask 
effective questions. 

You can begin to model fair 
testing, even though it is unlikely 
that pupls will pick up on the 
nuance. Pupils will understand 
fairness. E.g. if you want to carry 
out the classic 'plant on the 
window sill vs plan in a cupboard' 
investgation, model 'fair testing - 
use plenty of 'thinking aloud. '

Pupils will need adult support and 
guidance to come to observe 
useful patterns, begin to use 
scientific terminology and ask 
effective questions. 

Pupils should ask people 
questions and use simple 
secondary sources to find 
answers.

They can ask questoins either 
face to face, or via Q&A forums. 
A local secondary school may 
offer to support this.

Secondary socurces may include 
library books, photographs, or 
judicious use of websites. 

Measurement: length and time. To measure 
time very simply, you need the most simple 
stopclock.  Simple volume measurement.  
Simple mass measurement. Pupils should 
learn how to use simple thermometers 
accurately. They may use simple data 
lkogging equipment.

Technique: using a seive to separate 
mixtures; 

Pupils to gather and record data to help in 
answering questions. They are likely to use 
histograms and tallies. Pupils will need 
support to choose apprpriate ways of 
recording data. 

Pupils should begin to use their observations 
and ideas to suggest answers to questions.

You can use stories of how ideas in science 
have changed to show children that 
science doesn't know all of the answers: it is 
constantly developing and corrcting ideas 
that evidence subsequently shows is 
incorrect, or only partialy correct. You may 
want to talk about discoveries such as 
penicillen and the heliocentric model. The 
key is to say to pupils that our best ideas in 
science can always be challenged and 
changed in the face of new evidence. 

LKS2

Pupils should develop their 
knowledge of common 
categorisation in science, for 
example vertibrates and 
invertibrates; conductors and 
insulators.

They should practise using this 
knowldge themselves, beginning 
wth simple examples and moving 
on to examples which are more 
difficult to categorise, such as 
whales as mammals, toothpaste 
as liquid/solid etc.

Pupils should make systematic 
and careful observations and, 
where appropriate, take 
accurate measurements using 
standard units, using a range of 
equipment, including 
thermometers and data loggers

Pupils should make systematic 
and careful observations and, 
where appropriate, take 
accurate measurements using 
standard units, using a range of 
equipment, including 
thermometers and data loggers

By the end of year 4, pupils are 
expected to set up simple fair 
tests. In early fair testing, you will 
need to caregfully scaffold the 
process threough the judicious 
use of questioning and other 
scaffold techniques.

Pupils should begin to recognise 
when and how secondary 
sources might help them to 
answer questions that cannot be 
answered through practical 
investigations.

Pupils should start to make their own 
decisions about the most appropriate type 
of scientific enquiry they might use to answer 
questions; recognise when a simple fair test 
is necessary and help to decide how to set it 
up; talk about criteria for grouping, sorting 
and classifying; and use simple keys. 

With carefully thought through support, they 
should begin to look for naturally occurring 
patterns and relationships and decide what 
data to collect to identify them. They should 
help to make decisions about what 
observations to make, how long to make 
them for and the type of simple equipment 
that might be used. 

They should be taught how to use new 
equipment, such as data loggers, 
appropriately. They should collect data from 
their own observations and measurements, 
using notes, simple tables and standard 
units, and help to make decisions about how 
to record and analyse this data.

With careful guidance, pupils should look for 
changes, patterns, similarities and 
differences in their data in order to draw 
simple conclusions and answer questions. 

With support, they should identify new 
questions arising from the data, making 
predictions for new values within or beyond 
the data they have collected, and finding 
ways of improving what they have already 
done. 

Pupils should use results to draw simple 
conclusions, make predictions, suggest 
improvements and raise further questions.

Using explicit teaching, this is likely to be 
taught separately from the collection and 
analysis of data. To attempt to hold the 
whole process in mind is likely to overwhelm 
most pupils. The teacher should set the 
context and then use strategies such as I do 
/ we do / you do. 



UKS2

Pupils should continue to develop 
their knowledge of common 
categorisation in science, for 
example reversible and 
irreversible changes. 

They should use and develop 
keys and other information 
records to identify, classify and 
describe living things and 
materials, and identify patterns 
that might be found in the 
natural environment.

With guidance, pupils will make 
systematic and careful 
observations and, where 
appropriate, take accurate 
measurements using standard 
units, using a range of 
equipment, including 
thermometers and data loggers

With guidance, pupils will make 
systematic and careful 
observations and, where 
appropriate, take accurate 
measurements using standard 
units, using a range of 
equipment, including 
thermometers and data loggers

With support, pupils will recognise 
when and how to set up 
comparative and fair tests and 
explain which variables need to 
be controlled and why. 

Pupils will recognise which 
secondary sources will be most 
useful to research their ideas and 
begin to separate opinion from 
fact.

Pupils take measurements, using a range of 
scientific equipment, with increasing 
accuracy and precision, taking repeat 
readings when appropriate. They will use 
thermometers, stopclocks, measuring jugs 
and cylinders with precision. They will 
recodnise anomalies in results and repeat 
readings. 

Pupils in years 5 and 6 should use their 
science experiences to: explore ideas and 
raise different kinds of questions; select and 
plan the most appropriate type of scientific 
enquiry to use to answer scientific questions.

They should make their own decisions about 
what observations to make, what 
measurements to use and how long to make 
them for, and whether to repeat them; 
choose the most appropriate equipment to 
make measurements and explain how to 
use it accurately. 

Pupils will record data and results of 
increasing complexity using scientific 
diagrams and labels, classification keys, 
tables, scatter graphs, bar and line graphs.

They should decide how to record data 
from a choice of familiar approaches; look 
for different causal relationships in their data 
and identify evidence that refutes or 
supports their ideas. They should use their 
results to identify when further tests and 
observations might be needed; 

With guidance, pupils identify scientific 
evidence that has been used to support or 
refute ideas or arguments. This may be using 
historical examples of key discoveries such 
as the heliocentric model o fthe Solar 
System, Darwin's finches and germ theory.

In their own experimental work, pupils will 
use their results to make predictions to set up 
further comparative and fair tests with 
support.

KS3

Pupils will select, plan and carry 
out the most appropriate types of 
scientific enquiries to test 
predictions

Pupils will select, plan and carry 
out the most appropriate types of 
scientific enquiries to test 
predictions

Pupils will select, plan and carry 
out the most appropriate types of 
scientific enquiries to test 
predictions

Pupils will select, plan and carry 
out the most appropriate types of 
scientific enquiries to test 
predictions, including identifying 
independent, dependent and 
control variables

Pupils will recognise which 
secondary sources will be most 
useful to research their ideas and 
begin to separate opinion from 
fact.

Pupils will use appropriate techniques, 
apparatus, and materials during fieldwork 
and laboratory work, paying attention to 
health and safety

They will make and record observations and 
measurements using a range of methods for 
different investigations; and evaluate the 
reliability of methods and suggest possible 
improvements

Pupils will apply sampling techniques

Pupils will:
•pay attention to objectivity and concern 
for accuracy, precision, repeatability and 
reproducibility.
•apply mathematical concepts and 
calculate results
•present observations and data using 
appropriate methods, including tables and 
graphs
•interpret observations and data, including 
identifying patterns and using observations, 
measurements and data to draw 
conclusions
•use and derive simple equations and carry 
out appropriate calculations
undertake basic data analysis including 
simple statistical techniques

Pupils will understand that scientific methods 
and theories develop as earlier explanations 
are modified to take account of new 
evidence and ideas, together with the 
importance of publishing results and peer 
review


