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The nature, processes and methods of science

‘Working scientifically’ specifies the understanding of the nature, processes and methods of science for each year group. It should not be
taught as a separate strand. The notes and guidance give examples of how ‘working scientifically’ might be embedded within the content of
biology, chemistry and physics, focusing on the key features of scientific enquiry, so that pupils learn to use a variety of approaches to answer
relevant scientific questions. These types of scientific enquiry should include: observing over time; pattern seeking; identifying, classifying
and grouping; comparative and fair testing (controlled investigations); and researching using secondary sources. Pupils should seek answers
to questions through collecting, analysing and presenting data. ‘Working scientifically’ will be developed further at key stages 3 and 4, once
pupils have built up sufficient understanding of science to engage meaningfully in more sophisticated discussion of experimental design and
control. (National Curriculum 2014)

Spoken language

The national curriculum for science reflects the importance of spoken language in pupils’ development across the whole curriculum —
cognitively, socially and linguistically. The quality and variety of language that pupils hear and speak are key factors in developing their
scientific vocabulary and articulating scientific concepts clearly and precisely. They must be assisted in making their thinking clear, both to
themselves and others, and teachers should ensure that pupils build secure foundations by using discussion to probe and remedy their
misconceptions. (National Curriculum 2014).

Key Stage 1

The principal focus of science teaching in key stage 1 is to enable pupils to experience and observe phenomena, looking more closely at the
natural and humanly-constructed world around them. They should be encouraged to be curious and ask questions about what they notice.
They should be helped to develop their understanding of scientific ideas by using different types of scientific enquiry to answer their own
guestions, including observing changes over a period of time, noticing patterns, grouping and classifying things, carrying out simple compara-
tive tests, and finding things out using secondary sources of information. They should begin to use simple scientific language to talk about
what they have found out and communicate their ideas to a range of audiences in a variety of ways. Most of the learning about science should
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be done through the use of first-hand practical experiences, but there should also be some use of appropriate secondary sources, such as
books, photographs and videos.

‘Working scientifically’ is described separately in the programme of study, but must always be taught through and clearly related to the teach-
ing of substantive science content in the programme of study. Throughout the notes and guidance, examples show how scientific methods and
skills might be linked to specific elements of the content.

Pupils should read and spell scientific vocabulary at a level consistent with their increasing word reading and spelling knowledge at key stage 1.
(National Curriculum 2014)

Overview - Working Scientifically KS1 (Statutory)

During years 1 and 2, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the
programme of study content:

= asking simple questions and recognising that they can be answered in different ways

= observing closely, using simple equipment

=  performing simple tests

= identifying and classifying

= using their observations and ideas to suggest answers to questions

= gathering and recording data to help in answering questions.

Additional Guidance (non-statutory)

Pupils in years 1 and 2 should explore the world around them and raise their own questions. They should experience different types of
scientific enquiries, including practical activities, and begin to recognise ways in which they might answer scientific questions. They should use
simple features to compare objects, materials and living things and, with help, decide how to sort and group them, observe changes over time,
and, with guidance, they should begin to notice patterns and relationships. They should ask people questions and use simple secondary
sources to find answers. They should use simple measurements and equipment (for example, hand lenses, egg timers) to gather data, carry out
simple tests, record simple data, and talk about what they have found out and how they found it out. With help, they should record and
communicate their findings in a range of ways and begin to use simple scientific language.

2
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These opportunities for working scientifically should be provided across years 1 and 2 so that the expectations in the programme of study can
be met by the end of year 2. Pupils are not expected to cover each aspect for every area of study.

Lower Key Stage 2

The principal focus of science teaching in lower key stage 2 is to enable pupils to broaden their scientific view of the world around them. They
should do this through exploring, talking about, testing and developing ideas about everyday phenomena and the relationships between living
things and familiar environments, and by beginning to develop their ideas about functions, relationships and interactions. They should ask
their own questions about what they observe and make some decisions about which types of scientific enquiry are likely to be the best ways of
answering them, including observing changes over time, noticing patterns, grouping and classifying things, carrying out simple comparative
and fair tests and finding things out using secondary sources of information. They should draw simple conclusions and use some scientific
language, first, to talk about and, later, to write about what they have found out.

‘Working scientifically’ is described separately at the beginning of the programme of study, but must always be taught through and clearly
related to substantive science content in the programme of study. Throughout the notes and guidance, examples show how scientific methods
and skills might be linked to specific elements of the content.

Pupils should read and spell scientific vocabulary correctly and with confidence, using their growing word reading and spelling knowledge.

Overview - Working Scientifically KS1 (Statutory)

During years 3 and 4, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the
programme of study content:

e asking relevant questions and using different types of scientific enquiries to answer them
e setting up simple practical enquiries, comparative and fair tests

e making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, using a range
of equipment, including thermometers and data loggers

e gathering, recording, classifying and presenting data in a variety of ways to help in answering questions

e recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables

e reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions
e using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions
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identifying differences, similarities or changes related to simple scientific ideas and processes
using straightforward scientific evidence to answer questions or to support their findings.

Additional Guidance (non-statutory)

Pupils in years 3 and 4 should be given a range of scientific experiences to enable them to raise their own questions about the world around

them.

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.

begin to look for naturally occurring patterns and relationships and decide what data to collect to identify them.

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 learn how to use new equipment, such as data loggers, appropriately.

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 help, 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.

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

use relevant scientific language to discuss their ideas and communicate their findings in ways that are appropriate for different
audiences.

These opportunities for working scientifically should be provided across years 3 and 4 so that the expectations in the programme of study can
be met by the end of year 4. Pupils are not expected to cover each aspect for every area of study.
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Upper Key Stage 2

The principal focus of science teaching in upper key stage 2 is to enable pupils to develop a deeper understanding of a wide range of scientific
ideas. They should do this through exploring and talking about their ideas; asking their own questions about scientific phenomena; and
analysing functions, relationships and interactions more systematically. At upper key stage 2, they should encounter more abstract ideas and
begin to recognise how these ideas help them to understand and predict how the world operates. They should also begin to recognise that
scientific ideas change and develop over time. They should select the most appropriate ways to answer science questions using different types
of scientific enquiry, including observing changes over different periods of time, noticing patterns, grouping and classifying things, carrying out
comparative and fair tests and finding things out using a wide range of secondary sources of information. Pupils should draw conclusions
based on their data and observations, use evidence to justify their ideas, and use their scientific knowledge and understanding to explain their
findings.

‘Working and thinking scientifically’ is taught through and clearly related to substantive science content in the programme of study.

Pupils should read, spell and pronounce scientific vocabulary correctly.

Overview - Working Scientifically Upper Key Stage 2 (Statutory)
During years 5 and 6, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the
programme of study content:
e planning different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary
e taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when
appropriate
e recording data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar
and line graphs
e using test results to make predictions to set up further comparative and fair tests
e reporting and presenting findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in
results, in oral and written forms such as displays and other presentations
e identifying scientific evidence that has been used to support or refute ideas or arguments.
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Overview - Working Scientifically Upper Key Stage 2 (non-statutory)

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;

recognise when and how to set up comparative and fair tests and explain which variables need to be controlled and why.

to 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.

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.

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.

use their results to identify when further tests and observations might be needed;

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

use relevant scientific language and illustrations to discuss, communicate and justify their scientific ideas

talk about how scientific ideas have developed over time.
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The Five types of investigation children should develop at primary school:

Type of investigation Examples of investigation questions
Identifying and Classifying * What do different animals eat?
« All the food in the shop has been muddied up — how can we
sort it?
* What type of shoes do most children have?
* How can we sort the clothes in the play corner?
- Are all the wheelie toys the same?
Observation over time » What happens to a seed when it grows?
» What happens to bread if it's left out for a long time?
» What happens to the ice cube in your hand?
» What happens to the sun over the course of a day?
Pattem Seeking - Do birds feed at different times of the day?
* Which flowers do mini-beasts prefer?
* Do all oranges have the same number of seeds?
* Do we all have the same size feet?
+ How many tums does it take to make the clockwork car go
1 metre?, 2 Metres?
Fair testing - What happens to a seed when it grows?
* What happens to bread if it's left out for a long time?
* What happens to the ice cube in your hand?
- What happens to the sun over the course of a day?
Research + How does a dentist help us look after our teeth?
+ What's the most common minibeast in the UK?
* How are candles made?
+ How is plastic made?

A combination of the above investigations and enquiry skills are completed throughout the school (nursery to Year 6). Progression is via the
means through which the children access them. Progression is via the level of support and means of recording, For example, teacher led oral
discussions during the early years and beginning of Year 1, moving towards independence by the end of Year 6.



