Brookside Academy Skills, Knowledge and Vocabulary document
Science
Aims
The national curriculum for science aims to ensure that all pupils:

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

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

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

KS1

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 - Year One and Two

Asking simple questions and recognising that they can be answered in different ways
e  While exploring the world, the children develop their ability to ask questions (such as what something is, how things are similar and different, the
ways things work, which alternative is better, how things change and how they happen). Where appropriate, they answer these questions.
e The children answer questions developed with the teacher often through a scenario.
e The children are involved in planning how to use resources provided to answer the questions using different types of enquiry, helping them to
recognise that there are different ways in which questions can be answered.
Observing closely, using simple equipment
e Children explore the world around them. They make careful observations to support identification, comparison and noticing change. They use
appropriate senses, aided by equipment such as magnifying glasses or digital microscopes, to make their observations.
e They begin to take measurements, initially by comparisons, then using non-standard units.
Performing simple tests
e The children use practical resources provided to gather evidence to answer questions generated by themselves or the teacher. They carry out: tests to
classify; comparative tests; pattern seeking enquiries; and make observations over time.
Identifying and classifying




e Children use their observations and testing to compare objects, materials and living things. They sort and group these things, identifying their own
criteria for sorting.
e They use simple secondary sources (such as identification sheets) to name living things. They describe the characteristics they used to identify a living
thing.
Gathering and recording data to help in answering questions
e The children record their observations e.g. using photographs, videos, drawings, labelled diagrams or in writing.
e They record their measurements e.g. using prepared tables, pictograms, tally charts and block graphs.
e They classify using simple prepared tables and sorting rings.
Using their observations and ideas to suggest answers to questions
e Children use their experiences of the world around them to suggest appropriate answers to questions. They are supported to relate these to their
evidence e.g. observations they have made, measurements they have taken or information they have gained from secondary sources.
e The children recognise ‘biggest and smallest’, ‘best and worst’ etc. from their data.

Lower KS2

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.

Working Scientifically - Lower KS2

Asking relevant questions and using different types of scientific enquiries to answer them

e The children consider their prior knowledge when asking questions. They independently use a range of question stems. Where appropriate, they
answer these questions.
e The children answer questions posed by the teacher.




e Given arange of resources, the children decide for themselves how to gather evidence to answer the question. They recognise when secondary
sources can be used to answer questions that cannot be answered through practical work. They identify the type of enquiry that they have chosen to
answer their question.

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 The children make systematic and careful observations.

e They use a range of equipment for measuring length, time, temperature and capacity. They use standard units for their measurements.
Setting up simple practical enquiries, comparative and fair tests

e The children select from a range of practical resources to gather evidence to answer questions generated by themselves or the teacher.
e They follow their plan to carry out: observations and tests to classify; comparative and simple fair tests; observations over time; and pattern seeking.
Gathering, recording, classifying and presenting data in a variety of ways to help in answering questions

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

e The children sometimes decide how to record and present evidence. They record their observation e.g. using photographs, videos, pictures, labelled
diagrams or writing. They record their measurements e.g. using tables, tally charts and bar charts (given templates, if required, to which they can add
headings). They record classifications e.g. using tables, Venn diagrams, Carroll diagrams.

e Children are supported to present the same data in different ways in order to help with answering the question.

Using straightforward scientific evidence to answer questions or to support their findings.

e Children answer their own and others’ questions based on observations they have made, measurements they have taken or information they have
gained from secondary sources. The answers are consistent with the evidence.
Identifying differences, similarities or changes related to simple scientific ideas and processes

e Children interpret their data to generate simple comparative statements based on their evidence. They begin to identify naturally occurring patterns
and causal relationships.
Using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions

e They draw conclusions based on their evidence and current subject knowledge.

e They identify ways in which they adapted their method as they progressed or how they would do it differently if they repeated the enquiry.

e Children use their evidence to suggest values for different items tested using the same method e.g. the distance travelled by a car on an additional
surface. ¢

e Following a scientific experience, the children ask further questions which can be answered by extending the same enquiry.
Reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions

e They communicate their findings to an audience both orally and in writing, using appropriate scientific vocabulary.

Upper KS2

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 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, spell and pronounce scientific vocabulary correctly.

Working Scientifically - Upper KS2

Planning different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary

e Children independently ask scientific questions. This may be stimulated by a scientific experience or involve asking further questions based on their
developed understanding following an enquiry.

e Given a wide range of resources the children decide for themselves how to gather evidence to answer a scientific question. They choose a type of
enquiry to carry out and justify their choice. They recognise how secondary sources can be used to answer questions that cannot be answered
through practical work.

Taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate

e The children select measuring equipment to give the most precise results e.g. ruler, tape measure or trundle wheel, force meter with a suitable scale.
¢ During an enquiry, they make decisions e.g. whether they need to: take repeat readings (fair testing); increase the sample size (pattern seeking);
adjust the observation period and frequency (observing over time); or check further secondary sources (researching); in order to get accurate data
(closer to the true value).
Planning different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary

e The children select from a range of practical resources to gather evidence to answer their questions. They carry out fair tests, recognising and
controlling variables. They decide what observations or measurements to make over time and for how long. They look for patterns and relationships
using a suitable sample.

Recording data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs




e The children decide how to record and present evidence. They record observations e.g. using annotated photographs, videos, labelled diagrams,
observational drawings, labelled scientific diagrams or writing. They record measurements e.g. using tables, tally charts, bar charts, line graphs and
scatter graphs. They record classifications e.g. using tables, Venn diagrams, Carroll diagrams and classification keys.

e Children present the same data in different ways in order to help with answering the question.

Identifying scientific evidence that has been used to support or refute ideas or arguments

e Children answer their own and others’ questions based on observations they have made, measurements they have taken or information they have
gained from secondary sources. When doing this, they discuss whether other evidence e.g. from other groups, secondary sources and their scientific
understanding, supports or refutes their answer.

e They talk about how their scientific ideas change due to new evidence that they have gathered.

e They talk about how new discoveries change scientific understanding.

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 Intheir conclusions, children: identify causal relationships and patterns in the natural world from their evidence; identify results that do not fit the
overall pattern; and explain their findings using their subject knowledge.
e They evaluate, for example, the choice of method used, the control of variables, the precision and accuracy of measurements and the credibility of
secondary sources used.
e They identify any limitations that reduce the trust they have in their data.
e They communicate their findings to an audience using relevant scientific language and illustrations.
Using test results to make predictions to set up further comparative and fair tests

e Children use the scientific knowledge gained from enquiry work to make predictions they can investigate using comparative and fair tests.

Science Intention Statement

At Brookside Academy we endeavour to evoke, encourage and enhance a child’s natural curiosity; recognising the importance of Science throughout every
aspect of daily life. We aim to instil and develop a sense of enthusiasm for the world around them, equipping them with the core skills required to become

scientifically literate learners.

Science is ever evolving and continues to change our lives, remaining vital to the world’s future prosperity. Through recognition of important, scientific break-
throughs, inventions and aspirational Scientists, all children should be empowered to question, query, predict, investigate, analyse and evaluate the world in
which they live. This is turn will develop a distinctive level of intrigue for all they encounter. All learners will be encouraged to explore a variety of scientific

processes and procedures, through a creative and cohesive curriculum, which supports the continuity and clear progression of the learner.




Although the basis and foundation of our Science teaching revolves around the specific Year Group National Curriculum requirements, we recognise the need

for all knowledge and understanding to be consolidated and strengthened throughout their Brookside scientific journey. With this in mind, our intention is

that all learners, are exposed to all Scientific strands, in all year groups to ensure clear progression is evident.

Year 4

Skills and Knowledge

Vocabulary

Living Things and

their habitats

Recognise that living things can be grouped in a variety of ways.

Explore and use classification keys to help group, identify and name a variety of living
things in their local and wider environment.

Recognise that environments can change and that this can sometimes pose dangers to
living things.

carnivore, omnivore, herbivore,

environment, fish, birds, reptiles,
mammals, amphibians, invertebrate,
vertebrate, global warming, climate
change, adaption, hunting, danger,

flowering, nonflowering, forest,

desert, polar region, pond,

Animals, including

humans

Describe the simple functions of the basic parts of the digestive system in humans.
Identify the different types of teeth in humans and their simple functions.
Construct and interpret a variety of food chains, identifying producers, predators and

prey.

carnivore, omnivore, herbivore,
producer, consumer, predator, prey,
food chain, primary, secondary,
tertiary, teeth, canine, molar,
premolar, incisors, plaque, enamel,
decay, oesophagus, liver, stomach,

intestine, tongue, colon, rectum, anus

Materials

Compare and group materials together, according to whether they are solids, liquids
or gases.

Observe that some materials change state when they are heated or cooled, and
measure or research the temperature at which this happens in degrees Celsius (°C).
Identify the part played by evaporation and condensation in the water cycle and
associate the rate of evaporation with temperature.

solids, liquids, gases, steam, vapour,
condensation, condense, water cycle,
water table, mountains, rivers, run off,

evaporate, evaporation, ice, freeze,

melts, heat, cool, revisable




irreversible, degrees Celsius,
temperature, crystals, rains, solution,

dissolve

Sound

Identify how sounds are made, associating some of them with something vibrating.
Recognise that vibrations from sounds travel through a medium to the ear.

Find patterns between the pitch of a sound and features of the object that produced
it.

Find patterns between the volume of a sound and the strength of the vibrations that
produced it.

Recognise that sounds get fainter as the distance from the sound source increases.

vibration, vibrates, inner ear, middle
ear, outer ear, pinna, ear canal,
stirrups, anvil, stapes, semi-circular
canal, cochlea, ear drum, sound, pitch,
volume, hear, auditory nerve, faint,

quiet, loud, string.

Electricity

Identify common appliances that run on electricity.

Construct a simple series electrical circuit, identifying and naming its basic parts,
including cells, wires, bulbs, switches and buzzers.

Identify whether or not a lamp will light in a simple series circuit, based on whether or
not the lamp is part of a complete loop with a battery.

Recognise that a switch opens and closes a circuit and associate this with whether or
not a lamp lights in a simple series circuit.

Recognise some common conductors and insulators, and associate metals with being
good conductors.

circuit, series, component, conductor,
appliances, symbol, insulator, bulb,
wire, battery, cell, buzzer, switch,
metal, wood, plastic, glass, danger,

mains, open, closed,




