Early Years Foundation Stage

Science

Science is part of Understanding the World which is a specific area. The specific areas include essential skills and
knowledge. They grow out of the prime areas, and provide important contexts for learning.

The ways in which the child engages with other people and their environment - playing and exploring, active learning,
and creating and thinking critically — underpin learning and development across all areas and support the child to
remain an effective and motivated learner.

The prime areas begin to develop quickly in response to relationships and experiences, and run through and support
learning in all other areas. The prime areas continue to be fundamental throughout the EYFS.

The Unique Child reaches out to relate to people and things through the Characteristics of Effective Learning, which
move through all areas of learning.

e playing and exploring
e active learning

e creating and thinking critically



Curriculum 2014 - Science

Purpose of study

A high-quality science education provides the foundations for understanding the world through the specific disciplines of
biology, chemistry and physics. Science has changed our lives and is vital to the world’s future prosperity, and all pupils should
be taught essential aspects of the knowledge, methods, processes and uses of science. Through building up a body of key
foundational knowledge and concepts, pupils should be encouraged to recognise the power of rational explanation and
develop a sense of excitement and curiosity about natural phenomena. They should be encouraged to understand how science
can be used to explain what is occurring, predict how things will behave, and analyse causes.

Aims

« 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 knowledge required to understand the uses and implications of science, today and for
the future



National Curriculum 2014
Science

Purpose of study

A high-quality science education provides the foundations for understanding the world through the specific disciplines
of biology, chemistry and physics. Science has changed our lives and is vital to the world’s future prosperity, and all
pupils should be taught essential aspects of the knowledge, methods, processes and uses of science. Through building
up a body of key foundational knowledge and concepts, pupils should be encouraged to recognise the power of rational
explanation and develop a sense of excitement and curiosity about natural phenomena. They should be encouraged to
understand how science can be used to explain what is occurring, predict how things will behave, and analyse causes.

Aims

The national curriculum for science aims to ensure that all pupils:
[1 develop scientific knowledge and conceptual understanding through the specific disciplines of biology,
chemistry and physics

L] 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

[0 are equipped with the scientific knowledge required to understand the uses and implications of science, today and
for the future.



Scientific knowledge and conceptual understanding

The programmes of study describe a sequence of knowledge and concepts. While it is important that pupils make progress, it is
also vitally important that they develop secure understanding of each key block of knowledge and concepts in order to
progress to the next stage. Insecure, superficial understanding will not allow genuine progression: pupils may struggle at key
points of transition (such as between primary and secondary school), build up serious misconceptions, and/or have significant
difficulties in understanding higher-order content.

Pupils should be able to describe associated processes and key characteristics in common language, but they should also be
familiar with, and use, technical terminology accurately and precisely. They should build up an extended specialist vocabulary.
They should also apply their mathematical knowledge to their understanding of science, including collecting, presenting and
analysing data. The social and economic implications of science are important but, generally, they are taught most
appropriately within the wider school curriculum: teachers will wish to use different contexts to maximise their pupils’
engagement with and motivation to study science.

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.



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.

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 questions, including observing changes over a period of time, noticing patterns,
grouping and classifying things, carrying out simple comparative 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 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 teaching 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.



Science KS1

Pupils should be taught to:
Working scientifically

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

o 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



Year 1 programme of study
Plants
Pupils should be taught to:

« identify and name a variety of common wild and garden plants, including deciduous and evergreen trees
« identify and describe the basic structure of a variety of common flowering plants, including trees

Notes and guidance (non-statutory)

Pupils should use the local environment throughout the year to explore and answer questions about plants growing in their
habitat. Where possible, they should observe the growth of flowers and vegetables that they have planted.

They should become familiar with common names of flowers, examples of deciduous and evergreen trees, and plant structures
(including leaves, flowers (blossom), petals, fruit, roots, bulb, seed, trunk, branches, stem). Pupils might work scientifically by:
observing closely, perhaps using magnifying glasses, and comparing and contrasting familiar plants; describing how they were
able to identify and group them, and drawing diagrams showing the parts of different plants including trees. Pupils might keep
records of how plants have changed over time, for example, the leaves falling off trees and buds opening; and compare and
contrast what they have found out about different plants.



Animals, including humans

Pupils should be taught to:

» identify and name a variety of common animals including fish, amphibians, reptiles, birds and mammals
« identify and name a variety of common animals that are carnivores, herbivores and omnivores
« describe and compare the structure of a variety of common animals (fish, amphibians, reptiles, birds and mammals

including pets)
« identify, name, draw and label the basic parts of the human body and say which part of the body is associated with each

sense
Notes and guidance (non-statutory)

Pupils should use the local environment throughout the year to explore and answer questions about animals in their habitat.
They should understand how to take care of animals taken from their local environment and the need to return them safely
after study. Pupils should become familiar with the common names of some fish, amphibians, reptiles, birds and mammals,
including those that are kept as pets.

Pupils should have plenty of opportunities to learn the names of the main body parts (including head, neck, arms, elbows, legs,
knees, face, ears, eyes, hair, mouth, teeth) through games, actions, songs and rhymes.

Pupils might work scientifically by: using their observations to compare and contrast animals at first hand or through videos
and photographs, describing how they identify and group them; grouping animals according to what they eat; and using their
senses to compare different textures, sounds and smells.



Everyday materials
Pupils should be taught to:

« distinguish between an object and the material from which it is made

« identify and name a variety of everyday materials, including wood, plastic, glass, metal, water, and rock

« describe the simple physical properties of a variety of everyday materials

« compare and group together a variety of everyday materials on the basis of their simple physical properties

Notes and guidance (non-statutory)

Pupils should explore, name, discuss and raise and answer questions about everyday materials so that they become familiar
with the names of materials and properties such as: hard/soft; stretchy/stiff; shiny/dull; rough/smooth; bendy/not bendy;
waterproof/not waterproof; absorbent/not absorbent; opaque/transparent. Pupils should explore and experiment with a wide
variety of materials, not only those listed in the programme of study, but including for example: brick, paper, fabrics, elastic,
foil.

Pupils might work scientifically by: performing simple tests to explore questions, for example: ‘What is the best material for an
umbrella? ... for lining a dog basket? ... for curtains? ... for a bookshelf? ... for a gymnast’s leotard?’

Seasonal changes
Pupils should be taught to:

« observe changes across the 4 seasons
« observe and describe weather associated with the seasons and how day length varies



Notes and guidance (non-statutory)
Pupils should observe and talk about changes in the weather and the seasons.
Note: pupils should be warned that it is not safe to look directly at the sun, even when wearing dark glasses.

Pupils might work scientifically by: making tables and charts about the weather; and making displays of what happens in the
world around them, including day length, as the seasons change.



Year 2 programme of study

Living things and their habitats
Pupils should be taught to:

« explore and compare the differences between things that are living, dead, and things that have never been alive

« identify that most living things live in habitats to which they are suited and describe how different habitats provide for
the basic needs of different kinds of animals and plants, and how they depend on each other

« identify and name a variety of plants and animals in their habitats, including microhabitats

« describe how animals obtain their food from plants and other animals, using the idea of a simple food chain, and identify
and name different sources of food

Notes and guidance (non-statutory)

Pupils should be introduced to the idea that all living things have certain characteristics that are essential for keeping them
alive and healthy. They should raise and answer questions that help them to become familiar with the life processes that are
common to all living things. Pupils should be introduced to the terms ‘habitat’ (a natural environment or home of a variety of
plants and animals) and ‘microhabitat’ (a very small habitat, for example for woodlice under stones, logs or leaf litter). They
should raise and answer questions about the local environment that help them to identify and study a variety of plants and
animals within their habitat and observe how living things depend on each other, for example, plants serving as a source of
food and shelter for animals. Pupils should compare animals in familiar habitats with animals found in less familiar habitats, for
example, on the seashore, in woodland, in the ocean, in the rainforest.



Pupils might work scientifically by: sorting and classifying things according to whether they are living, dead or were never alive,
and recording their findings using charts. They should describe how they decided where to place things, exploring questions
like: ‘Is a flame alive? Is a deciduous tree dead in winter?’ and talk about ways of answering their questions. They could
construct a simple food chain that includes humans (eg, grass, cow, human). They could describe the conditions in different
habitats and microhabitats (under log, on stony path, under bushes); and find out how the conditions affect the number and
type(s) of plants and animals that live there.

Plants

Pupils should be taught to:

« observe and describe how seeds and bulbs grow into mature plants
« find out and describe how plants need water, light and a suitable temperature to grow and stay healthy

Notes and guidance (non-statutory)

Pupils should use the local environment throughout the year to observe how plants grow. Pupils should be introduced to the
requirements of plants for germination, growth and survival, as well as the processes of reproduction and growth in plants.

Note: seeds and bulbs need water to grow but most do not need light; seeds and bulbs have a store of food inside them.
Pupils might work scientifically by: observing and recording, with some accuracy, the growth of a variety of plants as they

change over time from a seed or bulb, or observing similar plants at different stages of growth; setting up a comparative test to
show that plants need light and water to stay healthy.



Animals, including humans
Pupils should be taught to:

« notice that animals, including humans, have offspring which grow into adults
« find out about and describe the basic needs of animals, including humans, for survival (water, food and air)
« describe the importance for humans of exercise, eating the right amounts of different types of food, and hygiene

Notes and guidance (non-statutory)

Pupils should be introduced to the basic needs of animals for survival, as well as the importance of exercise and nutrition for
humans. They should also be introduced to the processes of reproduction and growth in animals. The focus at this stage should
be on questions that help pupils to recognise growth; they should not be expected to understand how reproduction occurs.

The following examples might be used: egg, chick, chicken; egg, caterpillar, pupa, butterfly; spawn, tadpole, frog; lamb, sheep.
Growing into adults can include reference to baby, toddler, child, teenager, adult.

Pupils might work scientifically by: observing, through video or first-hand observation and measurement, how different
animals, including humans, grow; asking questions about what things animals need for survival and what humans need to stay
healthy; and suggesting ways to find answers to their questions.



Uses of everyday materials
Pupils should be taught to:

« identify and compare the suitability of a variety of everyday materials, including wood, metal, plastic, glass, brick, rock,
paper and cardboard for particular uses

« find out how the shapes of solid objects made from some materials can be changed by squashing, bending, twisting and
stretching

Notes and guidance (non-statutory)

Pupils should identify and discuss the uses of different everyday materials so that they become familiar with how some
materials are used for more than one thing (metal can be used for coins, cans, cars and table legs; wood can be used for
matches, floors, and telegraph poles) or different materials are used for the same thing (spoons can be made from plastic,
wood, metal, but not normally from glass). They should think about the properties of materials that make them suitable or
unsuitable for particular purposes and they should be encouraged to think about unusual and creative uses for everyday
materials. Pupils might find out about people who have developed useful new materials, for example John Dunlop, Charles
Macintosh or John McAdam.

Pupils might work scientifically by: comparing the uses of everyday materials in and around the school with materials found in
other places (at home, the journey to school, on visits, and in stories, rhymes and songs); observing closely, identifying and
classifying the uses of different materials, and recording their observations.



Science Steps

Development matters in the Early Years Foundation Stage (EYFS)
Understanding the World-The World

Science
Birth -
11 ¢ Moves eyes, then head, to follow moving objects.
months | e Reacts with abrupt change when a face or object suddenly disappears from view.
e Looks around a room with interest; visually scans environment for novel, interesting objects and events.
e Smiles with pleasure at recognisable playthings.
* Repeats actions that have an effect, e.g. kicking or hitting a mobile or shaking a rattle.

8-20 * Closely observes what animals, people and vehicles do.

months | e Watches toy being hidden and tries to find it.

¢ Looks for dropped objects.

e Becomes absorbed in combining objects, e.g. banging two objects or placing objects into containers.
e Knows things are used in different ways, e.g. a ball for rolling or throwing, a toy car for pushing.

16-26 e Explores objects by linking together different approaches: shaking, hitting, looking, feeling, tasting, mouthing, pulling, turning and poking.
months | ¢ Remembers where objects belong.
e Matches parts of objects that fit together, e.g. puts lid on teapot.

22-36 ¢ Enjoys playing with small-world models such as a farm, a garage, or a train track.
months | ¢ Notices detailed features of objects in their environment
30-50 e Comments and asks questions about aspects of their familiar world such as the place where they live or the natural world.

months | e Can talk about some of the things they have observed such as plants, animals, natural and found objects.
¢ Talks about why things happen and how things work.

¢ Developing an understanding of growth, decay and changes over time.

e Shows care and concern for living things and the environment.

40-60+ ¢ Looks closely at similarities, differences, patterns and change.
months | Early Learning Goal

Children know about similarities and differences in
relation to places, objects, materials and living things.
They talk about the features of their own immediate
environment and how environments might vary from

one another. They make observations of animals and
plants and explain why some things occur, and talk about
changes.




Band 1

Beginning
Beginning+
Within
Within+
Secure

Secure+

ASPECT
Working Scientifically

*ask simple questions
and recognise that they
can be answered in
different ways

*use simple equipment
to observe closely
*perform simple tests
identify and classify
*use his/her
observations and ideas
to suggest answers to
questions

*gather and record data
to help in answering
questions

ASPECT
Animals Including
Humans

*identify and name a
variety of common
animals including fish,
amphibians, reptiles,
birds and mammals
*identify and name a
variety of common
animals that are
carnivores, herbivores
and omnivores
*describe and compare
the structure of a variety
of common animals (fish,
amphibians, reptiles,
birds and mammals,
including pets)
*identify, name, draw
and label the basic parts
of the human body and
say which part of the
body is associated with
each sense

ASPECT
Materials

*distinguish between
an object and the
material from which it
is made

*identify and name a
variety of everyday
materials, including
wood, plastic, glass,
metal, water, and rock
*describe the simple
physical properties of a
variety of everyday
materials

compare and group
together a variety of
everyday materials on
the basis of their simple
physical properties

ASPECT
Plants

*identify and name a
variety of common wild
and garden plants,
including deciduous and
evergreen trees
*identify and describe
the basic structure of a
variety of common
flowering plants,
including trees

ASPECT
Seasonal Changes

*observe changes across
the four seasons
*observe and describe
weather associated with
the seasons and how day
length varies




Band 2

Beginning
Beginning+
Within
Within+
Secure

Secure+

ASPECT
Working Scientifically

*ask simple questions
and recognise that they
can be answered in
different ways

*use simple equipment
to observe closely
*perform simple tests
*identify and classify
*use his/her
observations and ideas
to suggest answers to
questions

*gather and record data
to help in answering
questions

ASPECT
Animals Including
Humans

*understand that
animals, including
humans, have offspring
which grow into adults
*describe the basic
needs of animals,
including humans, for
survival (water, food and
air)

*describe the importance
for humans of exercise,
eating the right amounts
of different types of food,
and hygiene

ASPECT
| EYCIELS

*identify and compare
the suitability of a
variety of everyday
materials, including
wood, metal, plastic,
glass, brick, rock, paper
and cardboard for
particular uses
*describe how the
shapes of solid objects
made from some
materials can be
changed by squashing,
bending, twisting and
stretching

ASPECT
Plants

*observe and describe
how seeds and bulbs
grow into mature plants
*find out and describe
how plants need water,
light and a suitable
temperature to grow
and stay healthy

ASPECT
Living Things and their
Habitats

*explore and compare the
differences between
things that are living,
dead, and things that
have never been alive
*identify that most living
things live in habitats to
which they are suited and
*describe how different
habitats provide for the
basic needs of different
kinds of animals and
plants, and how they
depend on each other
*identify and name a
variety of plants and
animals in their habitats,
including micro-habitats
*describe how animals
obtain their food from
plants and other animals,
using the idea of a simple
food chain, and identify
and name different
sources of food




