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n._ Science Scheme of Work.

Year 3 Autumn Term

Autumn 1% Half Autumn 2"¢ Half

Forces and Magnets

Pupils should be taught to: Rocks and Soils
. compare how things move on different surfaces Pupils should be taught to:
. notice that some forces need contact between 2 objects, but magnetic forces can act at a distance
. observe how magnets attract or repel each other and attract some materials and not others . compare and group together different kinds of rocks on the basis of their appearance and simple physical
. compare and group together a variety of everyday materials on the basis of whether they are attracted properties
to a magnet, and identify some magnetic materials . describe in simple terms how fossils are formed when things that have lived are trapped within rock
. describe magnets as having 2 poles . recognise that soils are made from rocks and organic matter
. predict whether 2 magnets will attract or repel each other, depending on which poles are facing SRS RITE]
Science During years 3, pupils should be taught to use the following practical scientific methods, processes, and skills through the teaching of the
(A" NC subject During years 3, pupils should be taught to use the following practical scientific methods, processes, and skills through the teaching offPr°8ramme of study content:
the programme of study content:
content Covered) . asking relevant questions and using different types of scientific enquiries to answer them
. asking relevant questions and using different types of scientific enquiries to answer them M setting up simple practical enquiries, comparative, and fair tests
. setting up simple practical enquiries, comparative, and fair tests . making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, using
. making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, arange of equipment, including thermometers and data loggers
using a range of equipment, including thermometers and data loggers . gathering, recording, classifying, and presenting data in a variety of ways to help in answering questions
. 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
. recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables . reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions
. reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and| . using results to draw simple conclusions, make predictions for new values, suggest improvements, and raise further questions
conclusions . identifying differences, similarities or changes related to simple scientific ideas and processes
. using results to draw simple conclusions, make predictions for new values, suggest improvements, and raise further * using straightforward scientific evidence to answer questions or to support their findings.
questions
. identifying differences, similarities or changes related to simple scientific ideas and processes
. using straightforward scientific evidence to answer questions or to support their findings.
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Key questions /
knowledge and
understanding to
be explained

Key Knowledge
and facts to be
recalled

1. Forces and Magnets Mind-map — what do | know already? What links can |
make?

g

2. Pushes and Pulls

A force is a push or pull acting on an object because of the object's interaction with
another object.

Forces can make objects stop or start moving.

Pushes and Pulls
Pushes and Pulls

Did you spot these examples of pulling forces?
Did you notice these examples of pushing forces?

The runaev's B The hockey
feet push off v stck pushes
the ground £ the ball
A person pushes the piano Y
13 keys down.

W

The tug o] war teams pull

A catapult is pulled back

The rowar pulls the oar.

| [
The string of 1 The bell L= -
The dub > The
the bow is ingers pull ok e
pulled back. ropes. golf bl N\ pram

The bat pushes the ball

Children identify and recreate different actions and freeze frames to show pushes
and pulls.

3. WS: I can investigate the effects of friction on different surfaces. Children
carry out investigation into ‘Which surface causes the most friction?’ Children
create and conduct an investigation to answer the question and make
predictions beforehand. Children use the language of gravity, Newtons and
friction to explain their findings.

Investigating Friction @

You are going to work in groups to set up your own investigation into the
‘amount of friction ereated by different surfoces. 1 Phace i o o thildnd o e o the
boar

Investigating Friction @

You will use. 2. Place the ruler at the side of the

* Atoycar . board, 50 you can measure the height
of the board as you kft the end
* Boards covered with 3 Lift the ond of the board that the car
different surfaces ison 1 emat a time
=
- 4 Watch the car carsfully, and notice at
© Ander what height it starts to move.

5. Try this with each of the boards
covered with differen surfaces

Investigating Friction @

As you It the ramp, gravity will pullthe car down
Friction will be pushing opposite to this.

Strfaces that create a lot of friction will need to be lifted higher for gravity
t0 overcome the fiction and pull the car down the ramp.

Surfaces that don't create much friction will not need o be kfted much, as it
will be casier for gravity o pull the car down

3.

Launch Day activity...children compare, and group rocks brought in from a range of
locations (Home-learning task for October half term holiday). Identify similarities

and differences in shared discussion using a range of scientific vocabulary — sort and
group rocks using scientific vocabulary/features

Rocks and Soils KWL grid — what do | know already? What links can | make? What

do I want to find out?
L @ [mmednnn]|

K

(a) WS: Children describe their individual rocks brought in from home, sketch a
labelled diagram and use research to identify the rock types. Children know and
can explain the three main rock types —igneous, sedimentary, and metamorphic.

ﬂ -rremors Laun " I

(b) WS: Children undertake an investigation into rock permeability. Children
understand that pockets of air inside the rock will be released into the water as
bubbles if the rock is permeable. Non-permeable rocks will not have these bubbles.

Children understand that

e  Permeable means that liquids flow through it.
e Impermeable means that liquid cannot flow through it.




Do Different Materials Have Different Amounts of Friction?

Amount of Friction (N)

Material

Test 1

Test 2 Test 3

Table top

Carpet
Carridor floor

Hall floor

Playground floor

Try this trick to make a paper

dlip hover.

1. Tie alength of cotton
thread to a paper clip.

2. Tape the end of the thread
to the table.

3. Hold a magnet above the

paper clip.

4. Can you make the paper
0 o e ot

Investigation Method

1. To measure the strength of each magnet, you will hold a paper clip to a
magnet so that it is attracted to it.

2. You will then hold another paper clip to the frst one to see if it is also
attracted to the magnet, through the first paper clp.

L Knpaddh\gpqpevdnpshaduh,unﬂlmoﬂwpup«dp:m
attracted in the chain.

P

Keep a record of how many paper clips were in the chains for each
magnet.

5. Thnmgmwﬂudulmgm:hdnojpmdlpskmmgm as its
magnetic force can pull the paper clips over the longest distance.

Complete your Magnet
Strength Activity Sheet
with your

then carry out the
investigation.

Record your results on

the table provided, and

represent your results on
the bar chart.

Then come to a
conclusion to answer
this question.

4. (a) Children learn about what a fossil is and how it helps scientists understand
about the past. Chlldren know there are a variety of fossil types.

<
Bones or Fossils? ; Body Fossils

; Body fossils of
| mmmm-o,puqm,m

al or plant such as bones, shells o leaves.

4. (b) Children can explain the fossilisation process.
J Fossilisation Process

—
[
|
1

5. Ican explain that soil is composed of different things. | can describe the four
processes of soil formation.




6. (a) WS: I can explore magnetic poles. Children know that the same poles repel,
and opposite poles attract. Children can name the poles (North and South) of a
magnet and describe whether they will attract or repel. Children understand
that magnetism of the Earth is why a compass will always point North — South.

8 b shan, v gt will e amd
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6. (b) WS: I can use my knowledge of magnets and forces and apply this to real
world contexts. Children use research tools to identify the use of forces in real
life contexts. They use vocabulary learnt over the topic, including gravity,
friction, attraction, repel and magnetism.

What Is Soil Made Of?

Layers of Soil
Soll is the uppermast layer of the Earth. It is a mixture of different things.

) Air Water
Soil cantains gases such os Air and water fil the gaps
carbon dioxide, oxygen, between pasticles

<l nitragen, methane and of soil.

' b rodon K

%
Organic
M
Mineral 3% Organic Matter
The minsrals in Qrganic matter indludes
soil come from finely both lving and decaying

broken down rock. animals and plants.

Soil Formation

There are 4 main processes involved in soil formation:

6. Children investigate soil permeability.
Children learn that just like rocks, soils differ in terms of how permeable they are and
that this matters as permeability affects how well plants and crops grow and how
likely floods are. Children understand that:

e  Permeable means that liquids flow through it.

e  Semi-permeable means that some liquid manages to flow through it.

e Impermeable means that liquid cannot flow through it.

Children carry out an investigation into soil permeability using careful observations and
recording their results to explain what they have found out about the sample soils
tested.

Testing Permeability G

7. KWL and Real-World Application — which soil would be best to stop flood water?

Vocabulary

Recap on Reception vocabulary, plus:

Force ® Surface ® Magnet « Magnetic ¢ Attract ® Repel ® Magnetic poles ¢ North ¢ South

IAppearance ® Physical ® Properties ® Fossils ® Sedimentary  Rock ¢ Soils ® Organic matter ¢ Buildings
Gravestones e Grains e crystals




Year 3 Spring Term

Spring 1% Half Spring 2" Half
Animals including Humans
Pupils should be taught to:
(] identify that animals, including humans, need the right types and amount of nutrition, and
that they cannot make their own food; they get nutrition from what they eat
Researching Real Life Scientists
(] identify that humans and some other animals have skeletons and muscles for support,
protection and movement
. Working Scientifically (WS):
Science
(A" NC Subject During years 3, pupils should be taught to use the following practical scientific methods, processes, and skills through the teaching of the|
programme of study content:
content
. asking relevant questions and using different types of scientific enquiries to answer them
covered) . setting up simple practical enquiries, comparative, and fair tests
. making systematic and careful observations and, where appropriate, taking accurate measurements using standard units,
using a range of equipment, including thermometers and data loggers
. 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
. reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and
conclusions
. using results to draw simple conclusions, make predictions for new values, suggest improvements, and raise further|
questions
. identifying differences, similarities or changes related to simple scientific ideas and processes
. using straightforward scientific evidence to answer questions or to support their findings.
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Key questions
/ knowledge
and
understanding
to be
explained

Key
Knowledge
and facts to be
recalled

1. KWL - Children to reply to a letter from Alli the Alien, who asks what children
know about living things on Earth. Children use pictures and words to reply.

2. Nutrition

Children understand that all living things need food (and other elements) to survive,
but that humans (animals) cannot produce food for themselves like plants can
through photosynthesis. Animals must hunt, gather and/or grow their food to survive
and water is also vital to their survival.

Children introduced to the five main food groups of fruit and vegetables, starchy
carbohydrates, proteins, dairy and oils and spreads (fats). Children can name foods
in each category and recognise the importance of a balanced diet:

Eatwell Guide

potatoes, bread, rice,
pasta and other
starchy carbohydrates

fruit and | e
vegetables |

food and drinks
high in fat
and/or sugar

beans, pulses, fish, eggs, [
meat and other proteins |

J oit &
7 | spreads

~—
\{ dairy and alternatives

Children also able to name nutrients, give examples and explain what they do:

Nutrients

Nutrient Found in... (examples) What it does/they do

§ —

protein

fibre

3. Food labels
Children learn that animals and their nutritional needs are different to humans and
can be split into three groups:
e  Carnivores - eat meat and get their energy from protein.
e Herbivores - eat plants which are not full of carbohydrate, protein, or fat, so
many herbivores spend most of their day eating!
e Omnivores - eat meat and plants so have more flexibility with their
nutritional needs and eat what is available.
They also learn that there is a large range of nutritional needs within each group
depending on the specific animal species.

Food labels and Human Nutrition

1. Initial thoughts — present children with a photograph of each scientist. Children to make notes on
who they think the people are and what they may do. Elicit that each is a scientist and explain their
links to our science learning.

2. (a) Scientist 1

Marie Curie did lots of important work in science. When Marie lived in Poland girls were not allowed to go to
university, so her parents had to send her in secret. She later moved to Paris to study. She discovered
radioactivity. During World War One, she helped to put x-ray machines in ambulances. This helped doctors to
see where bullets were in the body of a soldier. Marie married another scientist, Pierre. They worked together
to find out about the tiny parts, called elements, that make up everything in our Universe. They discovered a
new element that gave off rays of heat and light - they called this radium. They studied the light and heat it gave
off and called this radioactivity. They were given the most important prize in the world for science: the Nobel
Prize. Marie was the first woman ever to receive this!

2. (b) Scientist 2

iGeorge Washington Carver was born in 1864 on a small farm in Diamond Grove, Missouri. His mother Mary was|
a slave owned by Moses and Susan Carver. George Washington Carver was known throughout the south as the
"farmer's best friend". His work on crop rotation and innovative products helped many farmers to survive and
make a good living. His interest was in science and helping others, not in getting rich. He didn't even patent
most of his work because he considered his ideas as gifts from God. He thought they should be free to others.

2. (c) Scientist 3

Mary Anning was born on 21 May 1799. She lived in the English seaside town of Lyme Regis in Dorset. Her
family were very poor, which meant she didn’t get to attend school much. Instead, she mainly taught herself to
read and write. Mary would spend her time searching the coast looking for what she called ‘curiosities’. Later in
her life, as she developed a better understanding of her finds, she realised they were fossils. Over the course of
her life, she made many incredible discoveries. This made her famous among some of the most important
scientists of the day. They would visit her for advice and to discuss scientific ideas about fossils. Today, Mary is
remembered as one of the greatest fossil hunters to have ever lived.

3. (a) Preparing to present - what have we found out? What surprised you? Each pair of children given
one of the five scientists to develop their knowledge into an oral presentation.

3. (b) Presenting our findings — children present their research to another pair of children in class.

4. What have we learnt about each scientist? How is their research linked? What do we know now
that we didn’t know in lesson 1?




Humans are omnivores, although some humans choose to eat only plants
(vegetarians) and some choose not to eat any animal products at all (vegans).

Children know that food labels give information on nutrients in each food and are
usually labelled per serving or per 100g. Some labels use a traffic light system to show
Green, Amber and Red nutritional information, which helps us eat healthily.

FoodiLabels ©

[ oot tubiets can et o guida pacpl’s distary choices
Labels on food packaging show whether foods contain a
high, low or medium amount of each particular food type.
The colour green shows a low amount of that food type,
red shows a high amount and orange is used to show a
medium amount

Per 100g serving: Blusberries

(— ==
L= R =)

Food types that should not be eaten too often or in large
quantities, such as saturated fats, will have more red
labels. Eating too much saturated fat can be harmful, so
clear food tabels like these can help to guide people to limit
foods with high amounts of saturated fats.

WS into patterns in Nutrients in food:
Children carry out an investigation(s) using a range of food labels from everyday
shopping to answer the following statements:

e  Foods that are high in fat are always high in salt too

e Fruit snacks contain no sugar at all.

e  Foods that are high in fat are always high in saturated fat.

e  Foods which have 3g or more of fibre for every 100g are always low or

medium in sugar content.
e Foods with more than 5g of protein for every 100g are always high in fat.

-
e

Children can also explain similarities and differences between human and animal diets
in the form of a Venn Diagram and articulate that humans and animals need different
nutrition to be healthy.

3. (a)!can create simple food chains for a particular predator and/or habitat.
Children are introduced to food chains through the BBC Bitesize link shown below.




https://www.bbc.co.uk/bitesize /topics/zbnnb9q/articles/zwbtxsg

IThey understand that the arrow in a food change stands for ‘gives energy to...” and that it
points from the food to the consumer. They understand the terms producer (green plant)
and link this to the ability of plants to create food using the energy from the sun. They

understand the terms consumer and decomposers and begin to use these in their own
food chains.

»O Food Chain

\ /
$2 a2
Primary
Producer ~ Consumer, 'Y

Consu of L Tertisy,

\ f.......
) A% Decomposers
4. (a) WS: Skeletons

Children know the difference between a vertebrate (animal with a backbone) and

invertebrate (animal without a backbone) and can give examples of each. Children know
that mammals (humans), amphibians, reptiles, birds, and fish are vertebrates and molluscs
(slugs and octopuses) and arthropods (spiders and insects) are invertebrates.

»

Tupesiof Skeletons . !.nwn*nlniuv-mhn-\-.flh‘uml'-:ﬂnﬁ
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 protect organs wside the body,
 allow mvement.

w-ng-m«mn«.mm
« support the body and stop it from falling

B
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Hydrostatic Skeletons

donit have any bones or stff

Exosdeletons are suppert structures which are on the

Children can name the types of skeletons in animals and begin to explain how this helps
them move and offer protection:

e  Vertebrates have an Endoskeleton which grows inside the body.
L J
e Invertebrates have either an Exoskeleton, which grows on the outside of the

body or Hydrostatic Skeleton, which is a fluid filled compartment inside their
body.

4. (b) WS: Human Skeleton
The main functions of a skeleton are:
1. Protection of internal organs
2. Allow movement
3. Provide support and stop humans from falling

IThere are 206 bones in the human body, with 56 in the hand and wrists to allow
movement of our fingers and hands. Children can label a simple human skeleton:



https://www.bbc.co.uk/bitesize/topics/zbnnb9q/articles/zwbtxsg

Children also know the main joint types in a human skeleton and how they allow different
planes of movement:

Joints ...
Two bones meet
with a tough band of bendy tissue called a ligament

[Fhes et et

Ball-and-sochet foints allow the | A\

most frewdom of movement. One )
example i the human seleton is 2 i\
between the hip and leg bones. > g ¥

Hinge joints atlow bending
nd extending movements. One

example in the human sheleton
s the elbow joint betwoen the
wpper and lower arm boaes

o ‘plane it have i o
bones tha glide over one ancther A &
and allow for sl mavemants in

different directions. One example g

s the human wrist bones. AN

Children understand that cartilage sits between bones to allow movement and prevent
injury. They also know that bones can heal if broken and link this to real life experience.

Children complete a WS investigation to answer the following question:
Can people with longer femurs jump further?
Let's Tnvestigate ’9' Let's Investigate ‘@' Let's Investigate 9‘
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5. Muscles




Voluntory

muscles Involuntary muscles
Skeletal muscles | Smooth muscles | Cardiac muscle
These muscles These muscles This is the heart
are attached to are in the walls muscle, which
bones. The brain | of some internal makes up most of
sends a message | organs and help | the mass of the
to the muscles them to work. heart and works
to cause them to | There are smooth | to pump blood
move. Skeletal muscles that move | around the body.
muscles can pull | food through the
but not push. intestines.
— The face has 43 muscles — these allow us to show
expressions!

How Skeletal Muscles Work..¥

Skeletal muscles are joined to bones by tendons and work
in pairs to help bones to move. The muscles shown here in
the upper arm are called the biceps and triceps.

When you lift your arm towards your shoulder, the biceps
pulls your lower arm in by contracting. This means that the
muscle bunches up and gets shorter. As the biceps contract,
the triceps relax and get longer.

The biceps get shorter (contract).

The triceps get
longer (relax).

As the arm goes back down, the opposite happens. The
triceps contract, pulling the arm to straighten it out, and
the biceps relax.

The biceps get longer (relax).

The triceps get
shorter (contract).

Children can identify involuntary and voluntary muscle movements:
Muscles
voluntary or involuntary?

This is voluntary Sneezing is This is voluntary. This is involuntary
involuntary but but can be
blowing your nose voluntary when
is using voluntary breathing is being
muscles controlled e.g. deep
breathing. I
A A Tl TR e T AL T A ———— - A

Children use the following vocabulary to describe the movement of the arm:

Word Bank: contract, shorten, relax, lengthen, biceps, triceps:

iAs the arm flexes, the biceps contract. The triceps relax. When the arm is lengthened, the
opposite happens.

6. Creating and conducting my own investigation question on human skeletons.




Choose a Question @ Choose a Question @

You will use your knowdsdge of how to carry out an investigation to investigate your

Use this skelston diagram to help you to
own scientific question. We will choose a different part of the human skeleton today

discuss ideas for your scientific question.
1t will need to be something that can be
carried out easily and safely and you will
need to be able to take accurate
measuremants.

The equipment available to you today is:

QX
[ &
balls (different measuring tapes/ chalk

e R
‘Can you think of a question to test inwolving @ ball and o part of the human skeleton? o loneriy o i

Do peaple with longer middle fingors throw further?

7. KWL and Real-World Application

Vocabulary

As previous plus: e nutrition e nutrients e carbohydrates e protein e fats e fibre » water
vitamins ¢ minerals ® skeleton ¢ bones ¢ joints ® endoskeleton e exoskeleton ¢ hydrostatic e

vertebrate  invertebrate ¢ contract / relax ® muscles ¢ ball joint ¢ socket joint  hinge joint o
gliding joint Teeth: e incisors — cutting / slicing ® canines — ripping / tearing ® molars — chewing /

grinding e floss ® brush

Marie Curie — radium and x-ray
George Washington Carver — crop rotation
Mary Anning - Ichthyosaurus




Year 3 Summer Term

Summer 1%t Half

Summer 2" Half

Science
(All NC subject
content covered)

Light

Pupils should be taught to:

. recognise that they need light to see things and that darkness is the absence of light

. notice that light is reflected from surfaces

. recognise that light from the sun can be dangerous and that there are ways to protect their eyes

. recognise that shadows are formed when the light from a light source is blocked by an opaque object
. find patterns in the way that the size of shadows change

Working Scientifically (WS):

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

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

. setting up simple practical enquiries, comparative, and fair tests

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

. 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

. reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and
conclusions

. using results to draw simple conclusions, make predictions for new values, suggest improvements, and raise further questions

. identifying differences, similarities or changes related to simple scientific ideas and processes

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

Plants

Pupils should be taught to:

. identify and describe the functions of different parts of flowering plants: roots, stem/trunk, leaves and flowers

. explore the requirements of plants for life and growth (air, light, water, nutrients from soil, and room to grow)
and how they vary from plant to plant

. investigate the way in which water is transported within plants

. explore the part that flowers play in the life cycle of flowering plants, including pollination, seed formation and

seed dispersal

Working Scientifically (WS):

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

programme of study content:

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

. setting up simple practical enquiries, comparative, and fair tests

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

. 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

. reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions

. using results to draw simple conclusions, make predictions for new values, suggest improvements, and raise further questions

. identifying differences, similarities or changes related to simple scientific ideas and processes

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

Key Art&
Design
Skills to be Taught
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One plant, 30 photos —
weekly photos of the
same plant or tree —
similarities and
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Are all flowers the
same?

Pattern Seeking
3,

The larger
the seed, the
larger the
plant?

Testing
o

What does a plant
need to grow?

C ive & Fair

How is water
ttransported in plants?

Research Using
Secondary Sources

G
o s

What are the
different
parts of a
flower?

Key questions /
knowledge and
understanding

to be explained
Key Knowledge
and facts to be

recalled

1. KWL

2. Light and Dark
Light comes from a light source and without light humans cannot see. Children identify light
sources and can explain why the moon, windows, and mirrors (amongst others) are not light
sources, because they do not create their own light. We can see the moon because light
from the sun reflects off it (bounces off it) back to the earth; a window is not a light source.
It is an opening that lets the light from the sun or other light source into the room. A mirror
is not a source of light because it does not make its own light. It reflects light from other
sources.

Dark is the absence of light. If there is no light from a light source, it will be dark. We need
light to see things.

1. KWL

2. Parts of a Plant

Children label simple parts of a part and explain their functions:

Parts of a Plant:
How Did You Do?
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3. (a) Reflective Surfaces

Reflective Light

Light travels in a straight line.
When light hits an object, it is reflected (bounces off).

1f the reflected light hits our eyes, we can see the object

N\

Light from the
torch hits the
object

The light is
reflected from the
object

Some surfaces and materials reflect light well. Other materials do not reflect light well.
Reflective surfaces and materials can be very useful:

e Reflective strips on coats or bags mean you can be seen at night. They are also
useful for fire-fighters or builders who may work in a dark and dangerous
environment.

e  'Cat's Eyes' help drivers see the road by reflecting light from headlamps.

. Mirrors let us see ourselves, and are also useful in cars, to allow drivers to see
behind them.

e  Retroreflectors are used for road signs so that drivers can see the signs from their
car.

Children conduct a WS investigation to identify materials that are good reflectors, applying
this to real life by suggesting a suitable material to add to a school book-bag:
Testing Reflective Materials Testing Reflective Materials

A

In order to test the materials, you will
need to make a reflection tester.

i i 1 e h S Bog Compans s bk b s for s

Er——
Attach a piece of white card to a torch.

Cut a hole in the centre of the card |
Gl Pl the Yoreh a6 e Wihich materaldo you think will be mest elective? Wig?

the card fits snugly around the torch I ‘
without you having to hold it

~

/4

Shine the torch at the materlal you
are testing

1f the material reflects light well, you y ’ ’ ’ ‘ ‘

Least

w

wil see the reflected light shine
through the white card and light it up.

3. (b) Marvellous Mirrors

Roots

IThey grow underneath a plant, below the surface of the soil. Roots are usually long and are
covered in small hairs. The roots anchor the plant in the ground. They absorb water and
nutrients from the soil.

Stem or Trunk

Branches, leaves and flowers grow from the stem or trunk. A trunk is woody, and often has a
layer of bark around it. The stem or trunk holds the plant up. It also carries water and
nutrients from the roots to the leaves.

Leaves

[The leaves make food for the plant using sunlight and carbon dioxide from the air. This is
called photosynthesis.

Flowers
Flowers are brightly coloured to attract insects and birds. The insects carry pollen to other
flowers. Flowers use the pollen to make seeds to grow new plants.

3. (a) WS: What does a plant needs to grow?
3. (b) WS: What does a plant need to grow?
4. (a) WS: Water transport in plants — comparative investigation

[The process of water transportation is the way water moves through a plant. The roots
absorb water from the soil. The stem transports water to the leaves. Water evaporates from
the leaves. This evaporation causes more water to be sucked up the stem. The water is
sucked up the stem like water being sucked up through a straw.

Investigation: (How) does temperature affect the speed of water transport in plants?

' did you do?
you explain it
retly?

L § absorbed by the roots.

8

You should keap everything else the same, such as the amount of water in
each beaker (100mD), the size of the beaker, the type of flower, the length of
the stem and the amount of colouring in each beaker (5 tablespoons).

i

Set It Up!

You will bs changing th temperature in this investigation.

Add 5 tablespoons of food colouring to the
water in sach beaker.

Put one flower into each beaker of coloured
water

Place the beakers with flowers in around school
in the different places jou decided on. Remember,
each place should be a different temperature

]

w




Some surfaces reflect light better than others. The surfaces that reflect light best are
smooth, shiny and flat. This is because the light rays bounce off these surfaces at the same

angle.
\

~

Wihen the light
rays hit the smacth
mirros, they all
bounce off at the
same angle,
ereating a clear
reflection.

When the light
rays hit @ rough
surface, they

A

n all
different directions,
30 it doesn't reflect
well,

If light hits a rough surface, the light rays all bounce off at different angles, meaning the light
is scattered. It does not reflect well.

What Is a Mirror?

[The most familiar type of mirror is a plain mirror, which has a flat surface. Plain mirrors are
commonly made of a flat, polished piece of glass with a shiny metal backing, such as silver or
@luminium. The light reflected by a mirror preserves most of the characteristics of the
original light, so it creates a clear image. An image in a mirror appears to be reversed. For
example, if you look in a mirror and raise your right hand, the mirror image appears to raise
its left hand.

4. Sun Safety

Children discuss and identify positives and negatives of the sun and sunlight:
The Sun: Hero or Villuin?,@

1 bawn told mot o look at the sun?

IThe sun emits (gives out) rays of light. We can't see all the types of light that come from the
sun. The visible spectrum is the name for the light that we can see, and is made up of the
colours of the rainbow:

Another type of light
that the sun emits is
called UV light.

red orange
UV light is invisible
to humans, but we
can see and feel its

effects.

blue

indigo violet

Some Ultra-Violet (UV) rays are blocked by the ozone layer, but most of the UV light from
the sun reaches us on earth. The amount of UV light that reaches us depends on different
things:
. It is stronger at midday and in the summer.
If there are no clouds there is more UV light.
It also gets stronger nearer to the equator.

The location can make a difference too - water, sand and snow all reflect UV light,

Observing Changes

You are trying to spot which
flowers start to change colour the
fastest.

You will measure the time it takes.

Decide how you are going to make
your observations - are
you going to check the flowers?

Make sure you keep careful
records of your observations.

Coming to Conclusions ,@

A conclusion s the final answer to what y
trying to find out

uuuuuu Write your ideas
around the

onclusic
Avound the room are several different possible SoRClchs

conclusions to the investigation you have carried out
today

When you have
finished, look at
‘everybody's

Move around the room looking at the conclusions. Use Pi

your observations to think about whether you agree

with the different conclusions or disagree with them Come to your

own conclusion

using your
observations.

Can you explain
why you came to
your conclusion?

4. (b) WS: Water transport in plants — comparative investigation

Investigation: (How) does light affect the speed of water transport in plants? Children
conduct their investigation using the same process and equipment as in 4. (a), using a light
and dark location for two plants.

5. Children can name the different parts of a flower and explain their role in
pollination and fertilisation.

IThe flower’s job is to create seeds so that new plants can be grown. Flowers are made up of
lots of parts that work together to make seeds. All flowers have the same parts, but they may
not look identical from plant to plant.

MS investigation: children dissect a range of flowers and identify the component parts as per
the labelled diagram below. They then label their own flower diagram.

The job of a flower:

Pollination occurs when pollen from the anther is transferred to the stigma. Insects like bees
and butterflies are attracted to the bright colours of the petals and the sweet scent of the
flower. They visit the flower to drink a sweet liquid called nectar. When an insect goes into
the flower to drink the nectar, some grains of pollen brush off the anthers onto their body.
\When the insect visits another flower for more nectar, the grains of pollen transfer from the
insect's body to the sticky stigma of the new flower. This is pollination.




making it stronger.
UV light causes sun burn, wrinkles and skin cancer, damages the eyes and can change the
colour of some materials.

40>
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‘Seeing’ UV Light
The eye is made to let light in; this is how we see.

Look in the mirror. Can you identify your pupil? It looks like a black circle.

Light enters the eye through the
pupil.

Look closely at your pupil in the
mirror. Close your eyes for 30
seconds, then open them and look at
your pupil. What do you notice?

The pupil grows bigger in the dark to
allow more light to enter the eye,
and gets smaller in bright light

The Eye:

If too much light comes through the pupil, it can damage the retina. It causes pain, so that
you instantly close your eyes, or turn away from a bright light. It is very important that you
never look directly at the sun, as the light can damage your eyes very quickly. Bright lights
indoors can also damage your eyes, so you should never look at them, or shine lights into
anyone's eyes.

Protecting Your Eyes

To protect your skin from UV rays, you can cover up or wear sun cream.
But what can you do to protect your eyes?

There are several things you should do to protect your eyes from the sun or

other bright lights.

* You should wear sunglasses when out in the sun. Sunglasses have a UV
rating to show how well they block UV rays. Make sure you get
sunglasses with a high UV rating.

* Some sunglasses don't have a UV rating - N
these are really just toy sunglasses and dont (R Z ﬁ7
protect your eyes. In fact, because they have m
dark lenses but no UV filter, the pupil opens
wider, actually letting in more UV rays!

5. (a) Making Shadows
Light is a beam of energy that travels in a wave from a source. A wave of light can only travel
in a straight line. Waves of light are called light rays.

Some objects, like the card, block light well and don't let any get through. These
objects are called opaque.

Other things let some light through but scatter the light so we can't see through
them properly. These things are called translucent.

Transparent objects let light travel through them easily.

Opaque objects do not let any light through. They completely block the light and stop it
travelling any further. These objects create shadows. Shadows are areas of darkness where
light has been blocked.

1. The pollen on the stigma then travels down the style
towards the ovary.

2.  Once it reaches the ovary, the pollen joins with an ovule.

3. The ovule can then grow into a seed. This is known as
fertilisation.

6. Ican understand and order the stages of the life cycle of a

flowering plant.

IThe life cycle of a flowering plant shows the changes that happen to the plant over the course
of its lifetime. The main stages of the life cycle of a flowering plant are:

1.
Germination is when a seed begins to grow.

2. Growing and flowering
Once the seed has germinated the plant grows bigger and then forms flowers.

3. Pollination
Pollination occurs when pollen from the anther is transferred to the stigma, often by an insect.

4. Fertilisation and seed formation
Fertilisation happens when the pollen travels from the stigma down the style to the ovary. The
pollen joins with an ovule to form a seed. The seed forms inside the ovary.

5. Seed dispersal
Once the seeds are fully formed, the plant needs to disperse them. This means that the plant
needs to move or transport the seeds away from the parent plant in some way so that they
don't all try to grow in the same place. There are lots of different ways that seeds can be
dispersed:

Germination

Seed Dispersal

Seeds can be dispersed by:

Q

eating

" )
carrying

! the wind

shaking

_ @ X

dropping bursting
"

e —
£ water




Children conduct a WS investigation to find the best material to use as curtains.

[4

(

What materials are you testing? Draw or list them below

Can you help Isaac choase the best material for the new curtains in his baby sister’s bedroom?

‘Which material have you chosen for the new curtains? Draw the
curtains on the window and label the material

I

Shine the torch on each material to see what sort of shadow it makes.
Put each material in the correct column below.

Wite a message to Isaac to explain why you think he should use this
material Tell him about your investigation and what you found out
about the material you chase.

Opaque Translucent Transparent

5. (b) Changing Shadows
Shadows and Reflections e

These children are talking about shadows and reflections.
Talk to your partner about the children's ideas.
Do you agree or disagree with any of their thoughts?

Our shadows are
reflections from
the sun.

I think shadows

are made by
something

blocking the light.

The stronger the
source of light
the bigger @
shadow will be.

Shadows are created when an opaque object blocks light. The light cannot go through or
around the object, so a darker patch of less light is created behind the object. Shadows are

not reflections! Reflection is when light bounces off an object. A shadow is caused by light
being blocked.

WS Investigation into shadow formations:

Children investigate how shadows change when the distance between the light source and
object changes.

Children look at the picture below and discuss what they notice about the shadows.

work!

Germination
e
The seed
Seed Dispersal N starts to
The fully grow.
formed seeds
are moved
away from the
parent plant.
Fertilisation and Seed
Formation
P
ff;‘fp& The pollen

&;’Ea’&"‘ joins with

ﬁ . on ovule and
200 @ seed starts

%{#ﬁ o e

7. KWL and Real-World Application

~o
r—'
Growing and Flowering
The plant
grows bigger
and forms a
flower.
Pollination
Pollen from
the anther
lands on the
stigma and
travels down
the style.




Investigation Planning c P Resutts and Patterns

You will set up an investigation to find an answer to this question.

You will use a toreh, a ruler
or metre stick, and an object.

You will measure the shadow =

of the object at different

distances from the torch (the

light source)

Think about what you will do to
answer the question, and what you
think you will find out. Use the
Comic Strip Planner Activity Sheet
ta plan your investigation and make

Spe k=

[The closer an object is to the light source, the more light if blocks. This means the shadow
created is bigger. But if an object is far away from the light source, it does not block out
much light, so the shadow is smaller.

Every time you will change the
distance the torch is placed
away from the object. Are there
any things you will keep the
same every time to help make
your results reliable?

6. KWL and Real-World Application -Real world application elicited during unit and
WS investigations.

Vocabulary

Recap Reception vocabulary, plus:

Reflect o Surface ® Natural e Star ¢ Blocked e Solid ¢ Artificial ® Torch e Candle ® Lamp  Sunlight ¢
Dangerous ® Protect eyes  Opaque ® Transparent ® Translucent ¢ Shadows

IAs previous plus: ¢ Nutrients / nutrition e Transport e Life cycle ¢ Flowers pollination * Seed formation
Seed dispersal. ® Structure ¢ Function e Support  “Requirements for life and growth”. e Fertiliser




