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Dizciplinary knowledge involves teaching students the foundational procedures and methods specific to the discipline of science tself. it
focuses on how scientists conduct research, make cbservations, design experiments, and analyse data, following the principles and methods
of the scientific community.

The Ofsted Science Research review (2021) identifies four content areas through which pupils make progress in relation to disciplinary

knowledge:

1. Knowledge of methods that scientists use to answer questions

This staterent is related to the various types of scientific inguiry, which encompass the ways scientists investigate and seek answers to
scientific questions. At the primary level, we can explore the five types of scientific inquiry to teach pupils the methods that scientists use:

This refers to the observation
of a change that occurs over
a period of time. The pericd of
time could be seconds,
minutes, hours, days, weeks
or mornths. This enables
pupils to identify patterns,
processas, variations and
cycles. By observing over
time, pupils can draw
conclusions about how, when
or why something occurs.

Examples of observing over
time that occur in the Primary
Enowledge Curriculurm:

Pattern seaking is an
exploration of how two
scientific phenomena link to
one another (e.q. the
relationzhip between two
variables). This enables pupils
to understand the
connections between things
and helps them to make
conclusions about the factors
that drive patterns.

Examples of pattern seeking
that occur in the Primary
Knowledge Curriculum:

In the earlier years, grouping
and classifying will start with
simple tasks based on easily
obsarvable features (e.qg.
colour). As children progress
through the curriculum,
grouping and classification
will become more cormplex
(e.g. plant and animal cells).
Throughout the curriculurn,
children will make use of
tables and diagrams to help
themn group different things.

Examples of grouping and
claszifying that occur in the

Comparative testing involves
TWo orF more groups of
conditions to identify the
effect of an independent
variable (i.e. the thing you're
changing) on a dependent
variable (i.e. what you're
measuring). Fair testing
ensures all variables {except
for the independent variable
that you change) remain
constant or controlled
throughout. This ensures
greater accuracy and
reliability of results.

Rezearching using secondary
sources helps pupils to
understand how scientific
knowledge has been formed
and communicated over time.
This helps them to build their
science knowledge beyond
their experiences in the
classroom. This can take
many forms: information
texts, videos, pictures,
diagrams, external visitors,
museum visits etc,

Examples of research using
secondary sources that occur
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+ ¥1 Human Body - + Y1 Seasons and Weather | Primary Knowledge

Curriculum:

Examples of comparative and | in the Primary Knowledge

Curriculurn:

observing how the size of
the pupil changes in
reaction to darkness and
light

Y2 Materials = how water
can change from solid to
liquid

Y3 Light = observing how
light reflects off different
types of mimors

¥4 States of Matter and
the Water Cycle =
observing how an ice
cube changes state over
time in differant
temperatures

¥5 Materials - observing
dizzolving and solutions
Y& Reproduction -
observing how ginger,
garlic and potatoes
reproduce asexually

= linking weather, plant
growth and animal
behaviour to seasons

¥2 Electricity = what iz
needed to construct a
working electrical circuit
¥3 Rocks =

understanding ways rocks
can be formed

¥4 Ecology = identifying
the processes that living
things have in common
%3 Living Things and
Their Habitats = how
newt and other amphibian
life cycles are similar

Y& Human Body = how
exercise affects heart rate

¥1 Materials and Magnets
= materials by their
properties

Y2 Living Things in Their
Environments = things
that are living, dead and
never alive

%3 Light - light sources as
natural or artificial

¥4 Ecology - partzs of a
food chain and the
organisms that can fulfil
those roles

Y5 Materials - materials
that dissolve or do not
diszolve in water

Y& Classification of Living
Things = the five
kingdoms of crganisms

fair testing that occur in the
Primary Knowledge
Curriculum:

« ¥1 Plants = how cress
seeds grow in different
conditions

= Y2 Materials and Matter =
comparing the speed at
which ice cubes melt in
different conditions

# Y3 Rocks = comparing
the permeability of
different rocks

¢ ¥4 Sound - comparing
the volume of a drumbeat
at different distances

= Y5 Materialz = which
material is the best to
keep liquids hot

+ ¥& Electricity = how the
number of batteries
affacts the brightness of
a bulb

« Y1 Seasons and Weather
= weather data from Met
Office

= Y2 Human Body =
pasteurization and
cowpox to fight off
smallpox

= Y3 Cycles in Nature =
migration patterns

= Y4 Electricity = how
Thomas Edison and
Lewis Latimer picneered
the lightbulb

¢« %5 Living Things and their
Habitats = the work of
David Attenborough and
Jane Goodall

+« Y& Classification of Living
Things = using research
to add unfamiliar
examples to each
kingdaom
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2. Knowledge of the apparatus and technigues, including measurement

This area of disciplinary knowledge is concerned with how to carry out specific proceduras and protocols safely and with proficiency, including
the accurate measurement and recording of data. This statement also refers to pupils understanding that all measurement involves sorme error
and that scientists put steps in place 1o reduce this.

Pupils build their understanding of what constitutes accurate measurement through a collection of methods. For example, repeated
measuremeants, keeping variables consistent and the use of measuremaent apparatus:

« Y1 Seazons and Weather - repeated measurements of rainfall

« Y2 Plants - comparing the measurement of cress growth in different conditions over time
« Y3 Plants - keeping the variables the same for both plants in a growth investigation

« Y4 Sound - using a decibel app/data logger to measure volume

= Y5 Forces = using a Newton meter to measure friction

# Y& Human Body = using repeat measurements to measure pulse rate
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3. Knowledge of data analysis

This staternent refers to the pupil's ability to
‘process and present scientific data ina
variety of ways to explore relationships and
communicate results to others’ (Ofsted
Science Research Review, 2021).

The expectation with each repeated instance
is that pupils develop their understanding of
how that specific way of recording data is
used to communicate the scientific
knowledge relevant to that lesson. As such,
pupils will use a way of recording data (e.q.
tables) a multitude of times but in different
contexts each time.

The Primary Knowledge Curriculurn places
great emphasis on pupils being able to
communicate scientific understanding and
that is why instances of data analysis appear
in every unit. As a minimum expectation,
@very unit requires pupils to produce both
written explanations and scientific diagrams
with labelling. In each unit, this is
complemented by the relevant use of data
recording: e.g. table, Venn diagram, bar chart,
line graph.
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4. Knowledge of how science uses evidence to develop explanations

This statement refers to how evidence is used 1o make valid conclusions. This includes pupils understanding that explanation is "distinct from
data and does not simply emerge from it’. Pupils need to understand how ‘scientific models, laws and thegries develop over time' (Ofsted
Science Research Review, 2021). For pupils, this knowledge is taught using the table shown in the previous statement above, as well as
learning how knowledge is shared within the scientific community:

¥1 Seasons and Weather = meteorologists convey information about the weather

¥2 Plants = botanists use botanical sketches

¥2 Plants = agricultural scientist George Washington Carver encouraging farmers to rotate crops

¥4 Electricity = inventor Lewis Latimer travelling to Canada, America and London to install electric streetlighting
¥5 Astronomy = why it iz important for scientists to know what other scientists have learned before tham

Y& Evolution = Darwin's drawings of the finches



