Assessment in Science Bug

We know that children construct their understanding of the world through experience.
In order to make learning real, children need to explore, ask questions, and assess their

understanding. We also know that assessment is integral to ongoing teaching and * 4 » *
children'’s progress, and not something to be done in isolation. So we've built Science Bug I
on a robust teaching and learning cycle that puts children and hands-on learning at its 2 2 4 4
heart, with formative and summative assessment embedded throughout. *

Click on any part of the

teaching and learning cycle ” 9

to see how assessment has Introduction and Develop .
been woven into knowledge capture understanding
Differentiation

Science Bug
and assessment
throughout

4

Reflect, review
and summative
assessment

Apply
understanding
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1. Introduction and knowledge capture

Sets the scene
Informal assessment of children’s initial ideas

Unit overviews and learning
expectations set the scene
for what children will have Every lesson highlights

opportunities and
evidence to show learning.
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Every unit starts with a knowledge capture activity Take a closer

Home to assess what knowledge and idea/concepts
children have at the beginning of the unit.

Back Next

A1738



Home  Resources  Assessment  Planning urce s A ? ‘o Help  Admin My Account

0.

© Year I/P2

© Year 2/P3

© Year 3/P4
© Movement and Feeding
© Light and Shadows Summary

Year 3/P4, Rocks and Soils M | Year 3/P4 Rocks and Soils

Unit overview

o What Plants Need In this unit children will recognise that below the surface of Earth is rock which they may not be able to see. They will understand
(> k d Soil that over time rocks have been broken down to form smaller rocks, pebbles, stones and eventually soils. They will recognise that
BOCKS AR oIS there are different rocks and different soils which have different properties and appearances. Children will identify, name and

© Parts of Plants describe different rocks. They will compare and group different rocks and soils based on appearance and properties, e.g.
hardness, and they will examine the soil in their local area. They will consider the impact of worms in making soils. Children will
also describe in simple terms how fossils are formed when living things have been trapped in rock. They will have the opportunity
© Year 4/P5 to make a model fossil and look at the work of early palasontologists, such as Mary Anning.

© Magnets and Forces

© Year 5/P6 Working Scientifically, children will have the opportunity to make close observations and detailed comparisons of rocks and soils
and they will investigate the appearance and some properties of rocks and soils. They will have the opportunity to set up simple

© Year 6/P7 comparative and fair tests. They will investigate how soils are formed, how animals make their habitat in soils, and the
constituents of soil. This unit also offers the opportunity for children to consider risks and hazards involved in handling soils.

This Unit builds on Year | Identifying Materials, Year | Comparing Materials and Year 2 Uses of Materials.

Expectations

By the end of this unit:
On Track

Children who are working at the expected standard will have recognised that there will always be rocks under the ground and in
some places they will find soil as well. They will have compared and contrasted several types of soil and rock and will have
grouped them together in different ways. They will have explained how soils are made from rocks and vegetation. They will have
understood that different rocks and soils have different properties and they will have investigated some of these. They will have
learned that fossils are found in rocks and will have described in simple terms how fossils are formed.

Exceeding
Children who have exceeded the expected standard will have described and explained how fossils are formed and will have
described precisely the physical differences between different samples of rocks and soils. They will have explained how types of

soil are dependent upon the types of rocks from which they have been formed. They will have recognised the long timescales
involved in the formation of rocks and soils. They will have described the role of worms in keeping soil healthy.
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© Year I/P2
© Year 2/P3
© Year 3/P4 NC Objective
o[ ] =
o Light and Shadows WS Making systematic and careful observations and, where appropriate, taking accurate measurements using standard units,
© What Plants Need using a range of equipment, including thermometers and data loggers
© Rocks and Soils
Rocks and Soils | Learning Outcomes
Rocks and Soils 2
Rocks and Soils 3
Rocks and Soils 4
Rocks and Soils 5
Rocks and Soils 6

Rocks and Soils | ® | Rocks and Soils |

i Compare and group together different kinds of rocks on the basis of their appearance and simple physical properties

s Children will have described their initial ideas about what rocks and soils are and how they are formed.

® Children will have described different rocks.
Activity: Examining rocks

* Explain to children that they are going to be Earth Scientists. They will learn about and investigate what the surface of the
Earth is made from.
0 Parts of Plants (AO) Show Landscapes (Y3 RAS ITR I) and discuss images. What do you think is under the grass/sea/school/street?

© Magnets and Forces (E) Focus on the terms ‘rock’ and ‘soil’. Children write down what they know about rocks and soils and how they are formed.
o Year 4/P5 Collect ideas and compile a list on flip chart paper for future reference. Avoid addressing any misconceptions at this point.

© Year 5/P6

© Year 6/P7 rocks always hard? Some of us think there are only concrete foundations under buildings and roads. Others think there is
soil and others think there is just rock. I wonder what is underneath our school?

Draw together common ideas and help children to rephrase statements into questions, e.q. Some of us have said that soil
has rocks in it. I wonder if we could find out if all soil has rocks in it. Some of us have said that rocks are hard. I wonder, are

Encourage children to sort possible questions into those that could be answered by practical investigation and those that
would need to be researched.

Show Types of rock (Y3 RAS ITR 2) and watch the video. Discuss which rocks children know and can name. Is all rock the
same? How can we tell rocks apart? Is all chocolate the same? Take suggestions.

Hand out chocolate samples and explain that they are going to treat them as ‘chocolate rocks’. Encourage children to apply
their descriptions and observations of chocolate to rocks, e.g. Is the texture/colour of the chocolate uniform? Is it smooth or
rough? How does the inside differ from the outside? Are there any crystals or grains? If so, what size and colours are they?
Is the chocolate solid or are there air holes throughout? Create a set of questions to help prompt and frame their
observations.

Pick a ‘chocolate rock’ and play a ‘twenty question’ type game with the teacher in the hot seat. Encourage children to ask




2. Develop understandin

Teach using real-life examples
Practical work and simulation activities
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© Year /P2 -
Rocks and Soils 2 4 Rocks and Soils 2
© Year 2/P3

© Year 3/P4 NC Objective
© Movement and Feeding

3 Compare and group together d féerent kinds of rocks on the bosis of their appearance and simple physical properties

© Light and Shodows ws
© What Plants Need
© Rocks and Soils

Rocks and Soils |

Setting up simple procicol enquiries, COMparative and foir tests

Learning Qutcome

» Childran will have investigated some properties of rocks

Rocks and Soils 2

Activity; Investigating the hardness of rocks
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© Year /P2
© Year 2/P3
& Year 3/P4

Rocks and Soils 2 ™ | Rocks and Soils 2

NC Objective

© Movement and Feeding

© Light and Shadows
© What Plants Need
& Rocks and Soils
Rocks and Soils |
Rocks and Soils 2
Rocks and Soils 3
Rocks and Soils 4
Rocks and Soils 5
Rocks and Soils 6
© Parts of Plants
© Magnets and Forces
© Year 4/P5
© Year 5/P6
© Year 6/P7

Compare and group together different kinds of rocks on the basis of their appearance and simple physical properties

WS  Setting up simple practical enquiries, comparative and fair tests

Learning Outcome

Children will have investigated some properties of rocks.

Activity: Investigating the hardness of rocks

Recap previous learning and explain that children will be finding out about more properties of rocks and how they are
used.

Show Screen | of Properties of rocks (¥3 RAS ITR 3) and match the rocks to the objects they can be made into. Click on a rock

to reveal a clue if children need support. Discuss the specific properties of each rock and how they make it particularly
suitable for purpose, e.g. slate is waterproof and easy to shear into sheets so it is useful for making roof tiles.

1 (AQ) Show Screen 2 of Properties of rocks (Y3 RAS ITR 3). Why is marble a good choice of material for a statue? Allow

children to handle samples of real marble. What words can you use to describe this rock? What properties of the rock help it
to remain unchanged for centuries? (hard, woterproof)
(E) Note their ideas on a flipéhcrt.

Explain that one property of a rock is how hard er soft the rock is. What would happen if the statue were made from
another white rack such as chalk? Hand out samples of chalk for children to compare with marble. Which is harder, marble
or chalk? How can we telli Help children to think of ways of testing rocks for hardness.

Show Mohs scale (Y3 RAS ITR 4). Explain that Friedrich Mohs was a geologist, a scientist who studies rocks, and that he
created a scale of hardness for rocks based on whether one type of rock could scratch another. The harder rock would be
the one that left the scratch mark on the softer rock.

Help children to devise a test for hardness in their own rock samples. Initially limit the sample size to three or four and

_scratch each rock with each of the others in turn.

Ask children to physically arrange the rocks from hardest to softest.

| (AQ) Can you think of a way of recording your findings?
' (E) Children work together to formulate a testing and results template or use Rock hardness (Y3 RAS PCM I) for support.




3. Apply understanding

Chl'ldren .use.knowledge and skills to carry out
an investigation or to apply to a situation

© Rocks and Soils

Learning Outcome
Rneks and Soils |

» Childeen will have investigated ome proparties of rocks

Rocks and Soits 2

Activity: Investigating the hardness of rocks
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& Rocks and Soils
Rocks and Soils |

Rocks and Soils 2
Rodie and Soils 2 Activity: Investigating the hardness of rocks

Learning Outcome

» Children will have investigated some properties of rocks.

Rocks and Soils 4 » Recap previous learning and explain that children will be finding out about more properties of rocks and how they are
used.

Rocks and Soils 5
Show Screen | of Properties of rocks (Y3 RAS ITR 3) and match the rocks to the objects they can be made into. Click on a rock

Rocks and Soils 6 to reveal a clue if children need support. Discuss the specific properties of each rock and how they make it particularly

0 Parts of Plants suitable for purpose, e.g. slate is waterproof and easy to shear into sheets so it is useful for making roof tiles.

(AQ) Show Screen 2 of Properties of rocks (Y3 RAS ITR 3). Why is marble a good choice of material for a statue? Allow
children to handle samples of real marble. What words can you use to describe this rock? What properties of the rock help it
° Year 4/P5 to remain unchanged for centuries? (hard, waterproof)

© Magnets and Forces

o Year 5/P6 (E) Note their ideas on a flipchart.

c Year 6/P7 Explain that one property of a rock is how hard or soft the rock is. What would happen if the statue were made from
another white rock such as chalk? Hand out samples of chalk for children to compare with marble. Which is harder, marble
or chalk? How can we tell? Help children to think of ways of testing rocks fer hardness.

Show Mohs scale (Y3 RAS ITR 4). Explain that Friedrich Mohs was a geologist, a scientist who studies rocks, and that he
created a scale of hardness for rocks based on whether one type of rock could scratch another. The harder rock would be
the one that left the scratch mark on the softer rock.

Help children to devise a test for hardness in their own rock samples. Initially limit the sample size to three or four and
scratch each rock with each of the others in turn.

Ask children to physically arrange the rocks from hardest to softest.
(AQ) Can you think of @ way of recording your findings?
(E) Children work together to formulate a testing and results template or use Rock hardness (Y3 RAS PCM 1) for support.

How can we be sure of our results? Once a rock has been scratched, remove any dust with a cloth and use hand lenses to
decide which of the two rocks has made the scratch.

(AQ) As a class, discuss how reliable the results are. Can you suggest other ways of collecting evidence or any improvement
to your method? For example, double check by scratching with a fingernail. This will scratch the very softest rocks, then a
copper coin and finally a nail file which is likely to scratch the hardest rocks.

(E) Children add a new section to their scrapboaoks or poster to detail the investigation and learning so far, including some
examples of where different rocks are used in everyday life.

Differentiation

Support

* Use clearly defined rock samples where the rock is obviously hard, medium hard and soft. Add a fourth sample if
appropriate. Use Rock hardness (Y3 RAS PCM ).

Extend

» Add Mohs information to their rock fact cards from Lesson |. Use several different rock samples in the hardness test and




4. Reflect and Review

The activities at the end of each unit allow children to

demonstrate their understanding of the knowledge and Use the learning expectations set
skills they have been taught and explain whether their out in the unit overview to decide

initial ideas have changed or not and why. 2;;‘;:5:':;:: Efsei‘zgft‘i’;r:sed

# AD rep s wacoe
© Year 5/P6
O Yeor 6/P7

Lesson Summanes
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Take a closer

Take a closer

Home

Back

The final activity brings the unit to an end.

Summative Assessment
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Rocks and Soils 3
Rocks and Soils 4 Expectations

Rockeandisailes By the end of this unit:

) On Track
Rocks and Soils 6

Children who are working at the expected standard will have recognised that there will always be rocks under the ground and in

some places they will find soil as well. They will have compared and contrasted several types of soil and rock and will have

© Parts of Plants grouped them together in different ways. They will have explained how soils are made from rocks and vegetation. They will have
understood that different rocks and soils have different properties and they will have investigated some of these. They will have

> Magnets and Forces learned that fossils are found in rocks and will have described in simple terms how fossils are formed.

0 Year 4/P5 Exceeding

© Year 5/P6 Children who have exceeded the expected standard will have described and explained how fossils are formed and will have

© Year 6/P7 described precisely the physical differences between different samples of rocks and soils. They will have explained how types of
soil are dependent upon the types of rocks from which they have been formed. They will have recognised the long timescales
involved in the formation of rocks and soils. They will have described the role of worms in keeping soil healthy.

Working Towards

Assessment Toolkit

Children who are emerging will have named some different types of rock, e.q. marble and slate. They will have named some of
the constituents of soils, e.g. rock particles and vegetation. They will know that rocks are natural materials and that they cover

the surface of Earth but may sometimes not be visible. They will have understood that soils take a long time to form and that
fossils are found in some rocks.

Lesson Summaries

Rocks and Soils I:

Children write down what they know about how rocks and soils are formed and discuss which rocks they can name. The
teacher plays a game of ‘twenty questions’ with the class with chocolate samples (‘chocolate rocks’). Children then sort

real rock samples into groups and create their own selection criteria. They start their own scrapbooks which they will
update throughout the unit.

Rocks and Soils 2:

Children discuss the specific properties of the rocks before handling and comparing marble and chalk samples, thinking
about how they would test for hardness. Children look at the Mohs scale and devise a test for hardness. They arrange
their rocks from hardest to softest and make a testing and results template. They discuss how reliable the results are and
add the investigation to their scrap books.
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© Year I/P2
© Year 2/P3
© Year 3/P4 NC Objective
© Movement and Feeding
© Light and Shadows
© What Plants Need
© Rocks and Soils

Rocks and Soils |

Rocks and Soils 6 ® | Rocks and Sails 6

G ' Recognise that soils are made from rocks and organic matter.

Learning Outcomes

s Children will have considered the impact of worms in making soil.

s Children will have written a recipe for soil.

Rocks and Soils 2
Rl cnditais Activity: Making soil

Rocks and Soils 4 * Recap on what children have learned about the constituent parts of soil (small parts of rock which have been weathered

. and eroded over centuries with rotting organic matter).
Rocks and Soils 5

Demonstrate how rocks can be reduced to very small particles by placing sugar cubes (brown and white) in a sealed jam jar

Rocks and Soils 6 and shaking them to represent the action of erosion. Notice how the large lumps are reduced to smaller particles.

Assessment Toolkit Point out that soil isn't just made of rocks. There needs to be something else there too. Add some whole leaves from a
© Parts of Plants garden plant to the jar and shake again. What do you notice? (The leaves have not changed). In groups, children discuss

what they think must happen to the leaves before they become soil.

0 MagnEts and Forces Ask groups for their suggestions. Remind children of when they explored the soil around school. Did anyone notice anything

o Year 4/P5 living in the soil? Did anyone see any worms?

© Year 5/P6 Explain to children that earthworms are vitally important in making seil and in keeping soil aerated and crumbly in texture
which is good for growing plants. Show Worms (Y3 RAS ITR 9) and watch the video.
© Year 6/P7 e

Explain that making soil takes a long time but is something that is happening all of the time.

(AQ) Record the learning in the form of a ‘recipe for soil', e.g. Time to make soil: Several thousand years. Method: Take
some rocks, tumble them in rivers, freeze them and then pour water on them to break off little pieces, decorate with old
dead leaves and other plant material which has decomposed. Mix together with a dash of worm action to create beautiful,
brown soil.

(E) Children complete their scrcpbooks or posters by adding their soil recipes.

(AQ) As a final activity, ask children to reflect on their thoughts from Lesson |. What did you know about rocks and soils at
the beginning of the unit? What have you learned?

(E) This is an opportunity for peer and self-review to help children recognise how their views have changed since the start of
the unit as well as summative assessment.




4. Summative Assessment

In addition to the formative assessments you have done you may W|sh -to
use the summativeassessment toolkit with a written and practical activity.

it
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Year 3

Rocks and Soils

Thinking about rocks

Thinking about rocks Year 3

Rocks and Soils
Name:

Class: Date:

Rocks

A property of some rocks is permeability,

Permeability is
- 0

-_—

Thiscanbetestedby
_—
_—

Another property of some rocks is _—

-_— O
-_— O

Thiscanbetestedby
-_—
-_—

For teacher use
What went well

How to improve

Pearson Primary Progress and Assess © Pearson Education Ltd 2015

discover the answer?

o

Becca and Dan how they can find out the
lestion.

for an information book about some other
you know.

words helpful
meable, particle, air, solid, permeability

|d Assess © Pearson Education Ltd 2015

Becca and Dan are on the beach. Dan wants to know why the water
stays in the rock pool but doesn't stay on the sand.

-
|

Year 3

Thinking about rocks Rocks and Soils

Teacher Guidance

S S
[ Resources / equipment |

A selection of different Ppermeable and ‘
impermeable rocks, e.g. chalk, granite ‘
Water

NC objectives

K: Compare and group together different

| Kinds of racks on the basis of their |
appearance and simple physical properties. ‘
WS: Setting up simple practical enquiries,

| comparative and fairtests. N ‘ . Sand ‘
[ = ‘ + Filter funnel ‘
S Filter paper
Children will carry out an investigation to | ‘ * Beaker ‘
| classity ifferent types of rock based on | I ,’;“’CCVU:;ZPTWIH BT ‘
Ppermeability. * @z MEEITDIES
Sy 3‘ | po r this assessment activity. |
rKey concepts [P ol
| ——— | | outcomes
’7- Collecting evidence | }7 P ‘(
Systematic recording * Children plan a test to discover which
‘ Evaluating processes ‘ | rocks are permeable o not. They write
Different rocks have different properties an entry for an information book or ‘
[T Toes eve diferent properties | | encyclopaedia on the properties of
rocks.
[ Teaching notes

r.

Setthe scene fo the assessment acliviy. Have you ever been on a beach? Have you |

noticed what Bocca and Dan noticed? |

Encourage children to discuss Becca and Dan's question in groups to see what answers

|| they can come up with. Summarise answers.
Demonsirate how water can fiter through sand but runs off some racks. Discuss why the

water might stay in the rock pools but not on the sand.

What do you think sand is medie from? Explain that sand is made of rock partiies and |

particles of worn down shells rom sea creatures. The air betwoen the partcies ots the

|| water flow through. Doss i happen i sk pes could we find out? |

Remind children of the idea of permeabilty but also talk about how large or small the

| particles of sand or pieces of rack may be. Is all rock the same? Are there some rocks
which would et water through?

How can we tellthe difference betwoen rocks? Thin

smoothness, whether or not there are crystals or pa

‘ under the microscope at different rock samples and sa
tollrooks apart and identify them? (Yes.)

Show chicen the equipment they should use to test permeabilty before helping them

devise a test or permeabilly of thei rock samples e.g. cropping water onto ocks tg ee

it sinks in. Pracise using a pipette to master the skil before beginning the test Chiden

Should rank their results from most o least permeable.

How good is your evidence? Can you suggest other ways of colleting evidonce or

| improvements to your metnods |
Children record their evidence as a short

| information book. They shouid wrte abwu

| provertiesof rocks, 0. haress

k about visible features such as colour, |
les in the rock, etc. Children look
nd. Is permeability a way we could

paragraph for entry into an encyclopaedia or
twhat permeabiliy is and also record some other |
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© Year I/P2

& Year 2/P3
© Uses of Materials
© Living Things

Year 3/P4, Rocks and Soils, Assessment Toolkit

Description

The Year 3 Rocks and Soils summative assessment covers key knowledge objectives and working scientifically skills taught in
© Growing Plants the unit. Teacher guidance and an optional writing frame have been provided in the linked resources section.

© Changing Shape

Habitats
© Select Al Add to My Files
© Feeding and Exercise

@ Year 3/P4
© Movement and Feeding Year 3 Rocks and Soils Test
© Light and Shadows

Suggested for: 3
0 What Plants Need Linked Resources: Year 3 Rocks and Soils Teacher Guidance Year 3 Rocks and Soils Writing

& Rocks and Soils _ Erame . :
Link: https:/fwww activeleamprimary.co.uk/resource/500312

Rocks and Soils |
Rocks and Soils 2
Rocks and Soils 3
Rocks and Soils 4
Rocks and Soils 5
Rocks and Soils 6
Assessment Toolkit
© Parts of Plants
© Magnets and Forces
© Year 4/P5
© Year 5/P6
© Year 6/P7
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