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Science - Implementation
Modular Approach —Knowledge

At Barrow Primary School, Science istaught across each year group in modules that enable pupils to study in depth key
scientific understanding, skills and vocabulary. Each module aims to activate and build upon prior learning, including
EYFS, to ensure better cognition and retention. Each module is carefully sequenced to enable pupils to purposefully layer
learning from previous sessions to facilitate the acquisition and retention of key scientific knowledge. Each module is
revisited either later in the year or in the following year as part of a spaced retrieval practice method to ensure pupils retain
key knowledge and information.
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Animals, including humans
* identify and name the main parts of the human circulatory system, and describe the functions of the heart,
blood vessels and blood
* recognise the impact of diet, exercise, drugs and lifestyle on the way their bodies function
. . + describe the ways in which nutrients and water are transported within animals, including humans
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Linking to previous learning — EYFSto Year 1 Linking to previous learning Year 3-5to Year 6
Scientific Enquiry

As well as ensuring pupils are taught key knowledge, each module is designed to offer pupils the opportunity to undertake
scientific enquiries and develop their skills as a Scientist in asking questions, planning and carrying out experiments,
collecting and analysing information and drawing conclusions.
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Cumulative Quizzing (Supporting Cognitive Load)

At the start of each module, pupils undertake a short quiz, using platforms such as Socrates, to establish prior knowledge
and understanding of the module content. Throughout each module pupils continually revisit previous content to reinforce
key knowledge and vocabulary. At the end of the module, pupils take another quiz to check their understanding and

knowledge.

Example of Knowledge Organiser and Quizzing Sequence

Cumulative quizzing
Each session pupils practics retrisving and remembzring pravious content.
This is part of the provision ta help pupils remember the content, not as an add on.
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Example of module sequence and overview

Planning

All modules have a sequenced overview outlining recommended number of sessions, key concepts, knowledge and
vocabulary to be taught. Teachers use this overview to plan individual sessions approximately 45-50 minutes in length. All
planning isproduced on using or Discovery Planning template which incorporates cooperative learning techniques, key
vocabulary, core concepts and a class profile to enable all teaching staff to effectively plan and support the needs of all
pupils in the classroom.




Knowledge Organisers and Knowledge Notes

Accompanying each module is a Knowledge Organiser which contains key vocabulary, information and concepts which
all pupils are expected to understand and retain. Knowledge notes are the elaboration and detail to help pupils acquire
the content of each module. They support vocabulary and concept acquisition through a well-structured sequence that
Barrow CEVC is cumulative. Each Knowledge Note begins with questions that link back to the cumulative quizzing, focussing on key
Primary School content to be learnt and understood. Knowledge Organisers and Knowledge Notes are dual coded to provide pupils
with visual calls to aid understanding and recall.

Knowledge Organisers and Knowledge notes are referenced throughout each module and copies of the Knowledge
Organiser are sent home to families to support with home learning. In addition, pupils can access at home key
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Accompanying each learning
guestion is a knowledge note
which contains key vocabulary,
information and concepts
which all pupils are expected
to understand and retain.

Our dual coded knowledge
notes are a valuable resource
in the teaching of substantive
knowledge and vocabulary
acquisition.

Our editable knowledge notes
enable us to make reasonable
adjustments, which are
bespoke to the learner, to
ensure that all pupils are able
to access the curriculum.

Knowledge Organisers and Knowledge Notes

How are rocks formed?

made from
M cooled molten

rock - lava or

magma

rock that is so
w hot it becomes

liquid

G is molten rock above
the earth’s crust

‘
M is molten rock

under the earth’s crust

rocks are m and not

made by humans

ot a rock Yes - a rock

% concrete | ¥ boulders

x brick ¥ pebbles
X stone ¥ stones
blocks

Igneous rocks are hard:
‘ basalt
granite
I) pumice
obsidian
DEFINE WHAT A ROCK IS

TEST HARDNESS OF
ROCKS

Edited and
reasonable

adjustment made, —

bespoke to the

learner or learners

How are rocks formed?

Made from

PO cooled lava or

magma

W hot liquid rock

m is molten rock above
the earth’s crust
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Progression of Disciplinary Knowledge

Working scientifically

|dentify scientific evidence
Use evidence to support | |to support or refute

How are these skills represented
in your Science curriculum?

Draw simple conclusions | | Consider trust in results

Make predictions Report and present

Record findings Use results for further
comparative and fair tests

Collect and record data Present data

Suggest answers Record more complex data

Talk about patterns Accurate measurement

Talk about change Identify and classif Systematic observations Take repeated readings

Pibssve Perform simple tests Set up simple tests Recognise and control ‘
variables

|dentify similarities and Observe Types of enquiry to

differences Ask simple questions answer

Plan enquiries

EYES KS1 | Lower KS2 | ‘ Upper KS2

A A
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Science and Literacy
Reading

In our History curriculum we encourage pupils to access high quality texts to support their learning and
develop their skills in accessing information from a range of sources. Teachers model reading historical texts
and pupils spend time partner reading or reading independently to acquire knowledge or deepen their
understanding.

Barrow CEVC
Primary School
e e All children have access to the ‘Curriculum Visions’ website, which is a digital library with a range of high

quality texts tailored to our curriculum. Children are provided with opportunities to extend their learning, or
carry out pre-reading tasks about their current unit of learning. We believe this helps to raise the profile of

our foundation curriculum, by actively involving parents in supporting their children’s learning and
development at home.

Vocabulary
Vocabulary forms a key part of our wider curriculum. Subject specific Tier2 and Tier 3
Vs Vcabalar — s we o a1l cont @ words are incorporated in each module and pupils are encouraged to develop their own
Sctnce. Y6 - Aninal, ndding hamans 22 ‘Vital Vocabulary’ listsalong with dual coding to expand their science vocabulary
Word What it means ? Clue repertoire.

Oracy
When discussing their findings or presenting information, pupils are encouraged to
speak using full sentences and incorporating the key subject vocabulary.

Our curriculum allows a opportunities for children to acquire skills which they may
not have acquired at home: skills which we believe will help them to take up further
educational opportunities.

Academic and elaborative vocabulary (Tier 2)

suspended being held in a bulk of fluid de- LI T

thing”

occur something takes place onygenated means removal of oxygen

. . . the way something is put

dispose to throw away; discard compaosition . g <=

together
E— a structure or formation that is . .
mesh . P \ impedes prevent; stop or hinder
joined (interlaced)
anatomy the science of bodily structure propelled push something forward

Pupils are encouraged to write across all areas of the curriculum and teachers model how to write purposefully in each
subject using key structures and vocabulary. Pupils are encouraged to use their Science curriculum books as reference
books, using previous work, knowledge organisers and knowledge notes.



Resources

X%? x All Science modules are underpinned by high quality texts which support wider curriculum reading. Unity Schools Partnership are
, 2 working closely with Curriculum Visions to ensure our subject content has supporting materials which can be accessed by pupils
47 %% in school and at home. _

SUMMARY
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Plants grow nearly everywhere in the world, both on land and in the sea.
The place where a plant lives and grows is called ifs HABITAT. Because
conditions vary so widely over the world, there are many habitats and
many kinds of plants.

Barrow CEVC
Primary School
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on pages 34-35

Your enfire course + read outs + videos + questions

Curriculum Visions — online books and interactive resources.

As well as our own school library and online resources,, we also access STEM boxes through West Suffolk College and the local
library and enable children to broaden their scientific understanding and curiousity through educational visits e.g. The
Cambridge Science Centre.

INTRODUCTION TO Containing containing a broad selection of different items

made from different materials, the activity is designed to
MATERIALS inroduce children to the concept of ‘material” and
challenges them to group materials by given criteria and
criteria of their own design

SAME ITEM, DIFFERENT | Ths actiy s designed to domonstrate o chidren hathe S e
MATERIAL- GLOVES | Snstasdow o sonrurmems e [ K] f3g9 1E

test i h glove is best at fulfiling a =
out the tests, they will

demonstrate to themseives that when choosing a material
for a job they will need to think about the properties they

need it to exhibit. . a
CHANGING SHAPE This box contains a selection of materials that may or may € 3 ‘-'
not change shape. This activity allows children to find out Mammals N B 9 (;

i Are you a parent or teacher? v ‘il»co“, EE

how the shapes of solid objects may change with the
actions they apply, such as squashing, bending, twisting
and stretching. The children use a table to collect their
data

- &

HOUSE BUILDING The children are challenged 1o build a model house to

resist the *rain’ (a waler spray gun). They draw, label and
make predictions about the materials they have chosen,
create their houses and test them, recarding their results
and discussing their findings.

CLEANING COPPER This box contains a selection of household materials that
s copper pennies ers that will
PENNIES bo inefecive. The chidre ons about

hey may
measure out the various liquids and make observations of

their results and record them.

JELLY & ICE CREAM This activity can draw on the “CHANGING SHAPE" activity

(changing the shape of various everyday materials by
applying an actionforce eg. bending, twisting etc). In this
activity the children apply an actionfforce by shaking the
ice cream and mixing the jelly, but these actions alone will
not produce the tasty treat we are aiming for, they need to
adjust the temperature

West Suffolk College STEM boxes Dorling Kindersley Online
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Thinking History Tasks

A menu of disciplinary knowledge tasks accompany
each learning

qguestion. Teachers select at least one task that will
consolidate and elaborate pupil understanding relating
to the teaching of the knowledge note.

These disciplinary knowledge tasks are only completed
after the explicit instruction of the content in the
knowledge note.

These tasks provide relevant and sophisticated
CHALLENGE for pupils to think hard about the content

— creating coherent long-term memory.

We refer these tasks as ‘thinking scientifically tasks’.

Year 2 Living things and their habitats

Q3 Where do plants and animals live?

Listing IPROF

Review the meaning of macro (large scale) and micre (small scale).
Give pupils an example of a macrohabitat {e.g. a desert) and a
miicrohabitat (e.g. a rockpool). Work as a class to add other habitat
types to each list. Organise pupils into groups. Give each group the
name of one of the microhabitats and one of the macrohabitats
listed. Can they identify any species of animal that live there? Share
Ideas. This task could then be repeated for plants.

Challenge: Animals have to have special habitats but plants can
grow anywhere. Ask pupils whether they agree or disagree with
this statement.

Predicting G} Exploring ' IPROF

Prowide pupils with images of some common invertebrates which
could be found in the school (or alternative) grounds, e.g. woodlice,
warms etc. For each species, ask pupils to predict the habitat
where it is likely to be found, giving reasons. After reminding pupils
about taking care when looking for creatures (e.g. replacing large
stones | logs gently), go outside and allow pupils to explore
potential microhabitats. List or take photographs of the species
found. Pupils then compare this information with their predictions

Deducing lfrlr Concluding % IPROF

Based on where they found various species in the previous task,
can pupils deduce the preferred habitat for each? For example, if a
woodlouse was found under a stone, can we deduce that they like
dark, sheltered places? What if this was just one rogue woodlouse
— is this sufficient evidence to reach a conclusion? Elicit from pupils
that more than one case is needed to draw a conclusion.

Challenge: Using woodlice as an example, how could pupils find out
which conditions they prefer through scientific enguiry?

Suggesting ’-‘

Using a habitat familiar to pupils, such as a woadland, ask: What
would happen to the animals that live there if all the plants were
removed (and vice versa)? Link this to the issue of habitat loss,
lecally or globally, and the impact this has on the natural world

Questioning ;ﬂ IPROF

If pupils could ask one guestion only about a species found in
Task 2, what would it be? If appropriate, allow them to use
reference materials to find out the answer.




Continuous Professional Development

All staff have undergone CPD in Cognitive Load Theory, Spaced Practice Retrieval Theory and planning the wider curriculum
which has supported the development of a modular wider curriculum.

In addition, staff have been trained in the Theory of Reading which emphasises the importance of teaching reading across all
B_arrow CEVC subjects and how to teach vocabulary -including etymology and morphology.
Primary School
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A front loading model:

Vocabulary Vocabulary
Vocabulary
— : What is i
the entry
Usein Links with point?

Decoding Definition known Deconstruction

context

language

Inference Inference

The five phase approach:

Inference

Teachers are encouraged to develop their subject knowledge by accessing resources in school and online including Reach
Online CPD and using recommended Primary Science materials.

Further training is scheduled to support teachers to plan and facilitate effective science investigations and how to assess and
monitor scientific knowledge and understanding.
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Alan Cross & Adrian Bowden
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