GEOMETRY (GEO - 5 weeks)

SUMMER 2018 — New White Rose

Unit Overview and Guidance

The exemplification has been taken from the NCETM online ‘Resource Toolkit’, with additions in order to ensure full coverage.
Links to the White Rose Maths hubs schemes of work (with questions categorised into the three aims of the national curriculum i.e. fluency, problem solving and reasoning) are hyperlinked to each of the

objectives. Many thanks go to the White Rose Maths hub for permission to include their resources.

included for easy reference.

Hyperlinks to NRich activities have also been added to this version. These are found by clicking on the blue buttons like this one
Some additional content has been added in order to support mixed-aged planning. Any additional content is in italics. Occasionally strikethreugh has been used to identify when an objective has been

altered and this is primarily where an objective has been split between two units.

Each unit is sub-divided into sections for ease of planning. Sub-categories in this unit are;

The NCETM reasoning questions have also been incorporated into each unit and are identified in pale purple boxes underneath the group of the most relevant objectives.
The ‘big Ideas’ sections from the NCETM ‘Teaching for Mastery’ documents have been included at the start of each unit. Hyperlinks to the full NCETM ‘Teaching for Mastery’ documents have also been

at the bottom of relevant objective.

1. Properties of shapes
2. Angles
3. Position, direction and movement
Yr 2 Yr3 Yr4
The Big Ideas The Big Ideas The Big Ideas

It is not uncommon for pupils to say that this is a square

|:| and this is not <> , or that something like this is a
triangle A

It is important for pupils to know what the properties are that
make up certain shapes, and for them not to just learn the
names of typical proto looking shapes.

It is helpful to think about non examples of shapes. For

example, why this is not a triangle: . o

Recognising pattern and generalising structures and
relationships are key elements for laying the foundations for
later work in algebra.

During this year there is an increasing range of shapes that pupils
are familiar with. The introduction of symmetrical and non-
symmetrical polygons and the requirement that pupils should be
able to draw them will give rise to discussions about lengths of
sides and sizes of angles. Pupils need to appreciate these features
as properties of shapes as well as the number of sides and vertices.

Pupils recognise that angles are about the amount of turn — the
lengths of the lines used to represent angles do not affect the size
of the angle.

Pupils recognise that relationships are at the heart of properties of
shapes, not particular measurements. For example, the opposite
sides of any rectangle will always be equal, not that rectangles have
a pair of long sides and a pair of short sides.

During this year, pupils increase the range of 2-D and 3-D
shapes that they are familiar with. They know the correct
names for these shapes, but, more importantly, they are able
to say why certain shapes are what they are by referring to
their properties, including lengths of sides, size of angles and
number of lines of symmetry.

The naming of shapes sometimes focuses on angle properties
(e.g. arectangle is right-angled), and sometimes on properties
of sides (e.g. an equilateral triangle is an equal sided triangle).

Shapes can belong to more than one classification. For
example, a square is a rectangle, a parallelogram, a rhombus
and a quadrilateral.

NCETM Teaching for Mastery
Questions, tasks and activities to support assessment

Teaching for Mastery Year 2

Teaching for Mastery Year 3

Teaching for Mastery Year 4
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https://www.ncetm.org.uk/public/files/25627331/Mastery_Assessment_Yr2_High_Res.pdf
https://www.ncetm.org.uk/public/files/23305607/Mastery_Assessment_Y3_High_Res.pdf
https://www.ncetm.org.uk/public/files/23305622/Mastery_Assessment_Y4_Low_Res.pdf

GEOMETRY (GEO - 6 weeks)

Strand Yr2 Yr3 Yr4
identify and describe the properties of 2D shapes, draw 2D shapes; compare and classify geometric shapes, including
including the number of sides and symmetry in a vertical . . quadrilaterals and triangles, based on their properties and
line Recognise and describe 2D shapes sizes
Recognise 2D and 3D shapes use appropriate mathematical vocabulary to describe the features of | t1iangles
4 . 2D and 3D shapes including semicircles, hemispheres and prisms Lranges
Count sides on 2D shapes . . - . Quadrilaterals
= sort and classify collections of 2D shapes in different ways using a
Count vertices on 2D shapes range of properties including: ‘all sides are of equal length,” ‘has at Pupils should be able to complete this sentence: All
least one right angle’ or ‘has at least one line of symmetry’ and equilateral triangles have ...
Draw 2D shapes record their classifications on Venn and Carroll diagrams, including
Lines of symmetr diagrams involving more than one criterion 0 J - J n J -
How many triangles can you draw on a 3x3 pin board? How many
pr?ﬁ:ﬂ;“? shjpesfen;llurwm the comect place guadrilaterals can you draw on a 3x3 pin board? In each case, how
n enn dhagram. do you decide if the shapes are the same or different?
" CL ‘ ‘ ‘ . Could you find different right angled triangles, or is there only one?
) " Can you name the different quadrilaterals?
o
] % Make an\?%hapeﬂiyauruwn ko add {o each Identify horizontal and vertical lines and pairs of perpendicular
< 8| | section ofthe diagram and parallel lines
(Vp] n
B Q Horizontal and vertical
g E |Syrmmetrical | lQuadniaterat | Parallel and Perpendicular
£ | £ a2V
5 | ¢ A s efsfe)felo]e]
Q | o ( | ] —s
o |a \, o/ / e
o "~ S -
g S e
1]2]3}”5} 6J7J8J9
compare and sort common 2D shapes and everyday
objects
Sort 2D shapes
Make patterns with 2D shapes
Children can sort two sets of 2D shapes in 2 or more different
ways using different criteria each time. For example, they
might choose ‘dimensions’ or ‘right angled’
1 2
2
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http://docs.wixstatic.com/ugd/c415a5_43c4c2856d3a4e51a6263f6e69e14b55.pdf
http://docs.wixstatic.com/ugd/c415a5_722702508af546948ebcb1a5836f1a97.pdf
http://docs.wixstatic.com/ugd/c415a5_d75b14256acd4a068306f499edb8b93b.pdf
http://docs.wixstatic.com/ugd/c415a5_6e77a8b744f144d5bcba62e241afe563.pdf
http://docs.wixstatic.com/ugd/c415a5_9257a08f7fbb48eb9bbf991797951e94.pdf
http://docs.wixstatic.com/ugd/c415a5_872a8b18acb14d2daad12c0a396da987.pdf
http://docs.wixstatic.com/ugd/c415a5_2811e4b5b7a6460c90d67102b3fcd32f.pdf
http://media.wix.com/ugd/c415a5_cbf14ffa748c484c978a0beaf898f2a3.pdf
http://docs.wixstatic.com/ugd/c415a5_bd1e40348fe3406495830ce2bb27cc51.pdf
http://docs.wixstatic.com/ugd/c415a5_9e2880a545fa40948e0d2120b752ce86.pdf
http://docs.wixstatic.com/ugd/c415a5_a43b846db141417bb7ab94e0ef14e25c.pdf
http://docs.wixstatic.com/ugd/c415a5_cfd6c8cf436b4c8098aacf02d62e76fb.pdf
http://docs.wixstatic.com/ugd/c415a5_a348afa854c64b64a1075da4dfbc0101.pdf

GEOMETRY (GEO - 6 weeks)

identify and describe the properties of 3D shapes, make 3D shapes using modelling materials;

including the number of edges, vertices and faces
Construct 3D shapes

Count edges on 3D shapes

recognise 3D shapes in different orientations and describe
Count vertices on 3D shapes them

Recognise and describe 3D shapes

Write the missing numbers in the 2 empty boxes. . . .
use appropriate mathematical vocabulary to describe the features of

number of | number of | number of . . .. . .
square. | triangular cifrcula, 2D and 3D shapes including semicircles, hemispheres and prisms
aces Ces aces

cylinder B 0 0
cube @ 0 0
pyamia >| 1 4 0
Iy
identify 2-D shapes on the surface of 3D shapes, for

example a circle on a cylinder and a triangle on a
pyramid

Count faces on 3D shapes

‘What is a 3-D shape?

Properties of 3D Shapes

3. This is a cube

Properties of Shapes

It has 3 dimensions - length, height and depth,
Al 3-D shapes are sclids.

2z
compare and sort common 3D shapes and everyday
objects

Sort 3D shapes
Make patterns with 3D shapes

Children can sort two sets of 3D shapes in 2 or more different
ways using different criteria each time. For example, they
might choose ‘dimensions’ or ‘right angled’

-
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http://docs.wixstatic.com/ugd/c415a5_1394257f21dc412aa2debce97575facb.pdf
http://docs.wixstatic.com/ugd/c415a5_ee7e38a05937442d948596d619b247bf.pdf
http://docs.wixstatic.com/ugd/c415a5_3a78f0a843694c72be502af615ef3965.pdf
http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/3d/index.htm
http://docs.wixstatic.com/ugd/c415a5_160f0503086e45148a4b4ac1239d9e12.pdf
http://docs.wixstatic.com/ugd/c415a5_8928ac2ab94643b2b63e0973b5c18047.pdf
http://docs.wixstatic.com/ugd/c415a5_a6c0929c119c4d0e83384973bb12df53.pdf
http://docs.wixstatic.com/ugd/c415a5_deb458263ad5425a892a44cc3265ea2a.pdf

GEOMETRY (GEO - 6 weeks)

What’s the same, what’s different? Pick up and look at

these 3-D shapes.

Do they all have straight edges and flat faces?
What is the same and what is different about these shapes?
Visualising

In your head picture a rectangle that is twice as long as it is
wide.

NCETM Reasoning

What could its measurements be?

Always, sometimes, never

Properties of Shapes

Is it always, sometimes or nerver true that when you fold a
square in half you get a rectangle.

Other possibilities
Can you find shapes that can go with the set with this label?

“Have straight sides and all sides are the same length”

What’s the same, what'’s different?

| am thinking of a 3-dimensional shape which has faces that are
triangles and squares. What could my shape be?

Visualising

Other possibilities One face of a 3D shape is a square. What
shape could it be? Are there any other possibilities?
Other possibilities One face of a 3-D

shape looks like this.
What could it be? Are there any other possibilities?

Always, sometimes, never Is it always, sometimes or never that
all sides of a hexagon are the same length?

Other possibilities Can you find shapes that can go with the set
with this label?

“Have straight sides that are different lengths.”

Convince me Which capital letters have perpendicular and / or
parallel lines?

Convince me.

What'’s the same, what'’s different about the diagonals of

these 2-D shapes?

Visualising

Imagine a square cut along the diagonal to make two triangles.

Describe the triangles.

Join the triangles on different sides to make new shapes.
Describe them. (you could sketch them). Are any of the
shapes symmetrical? Convince me.
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GEOMETRY (GEO - 6 weeks)

Drawing and Recognising Angles

Angles

use mathematical vocabulary to describe position,
direction and movement including distinguishing
between rotation as a turn and in terms of right angles
for quarter, half and three- quarter turns (clockwise and
anti-clockwise), and movement in a straight line

Describe turns

Describe positions (1)

Describe positions (2)

Recognise whole, half and quarter turns. They describe turns
and give and follow instructions to turn. For example, they
give instructions to a friend to follow a route around the
playground. They make and draw half and quarter turns from
the same starting point using, for example, two geo-strips.

)

1J2J3]4]5J6J7J8J9 10

Recognise angles as a property of a shape or description of a
turn

Turns and angles

Identify right angles, recognise that two right angles make a
half turn, three make three quarters of a turn and a complete
turn; identify whether angles are greater or less than aright
angle

Right angles in shapes

Compare angles

Which of these shapes have right angles?

S

If | face West and make a quarter turn anticlockwise, in which
direction will I now face?

1
What about half turn?

identify acute and obtuse angles; compare and order
angles up to two right angles by size

Identify angles
Compare and order angles

Here are four triangles

i | I |
drawn on a square grid " 1
.
A 8
1T
\C
1111
Write the letter h;: hasan | has an
for each triangle cbluse | acute
in the correct angle | anghh | angle
region of the
sorting diagram. % Boceies A
One has been
done for you. s not
isosceles
g Eid it ik
gt angier
Put a tick or a cross in
each box. The firstone |+ + « « . -
has been done for you. IR B T % -

NCETM Reasoning

Always, sometimes, never - all sides of a hexagon are the same
length?

Other possibilities

Can you find shapes that can go with the set with this label? “Have
straight sides that are different lengths.”

Convince me

Which capital letters have perpendicular and / or parallel lines?
Convince me.

Always, sometimes, never - the two diagonals of a rectangle
meet at right angles?

Other possibilities

Can you show or draw a polygon that fits both of these
criteria?

"Has exactly two equal sides.”

"Has exactly two parallel sides.”
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http://docs.wixstatic.com/ugd/c415a5_ad518971632042548d67f4664c893395.pdf
http://docs.wixstatic.com/ugd/c415a5_8aa8d37545384d15b7708c803f2b6d77.pdf
http://docs.wixstatic.com/ugd/c415a5_89de1ca27b064e1980b0c8d4e8845bfb.pdf
http://docs.wixstatic.com/ugd/c415a5_2237fc61ac104aff8e1ea0f1f1a4bc57.pdf
http://docs.wixstatic.com/ugd/c415a5_c0a41aa885ac466c9feba68fbea476a1.pdf
http://docs.wixstatic.com/ugd/c415a5_4bb3baff5c2c46b0bf2fbbbc9ac3f00c.pdf
http://docs.wixstatic.com/ugd/c415a5_336ec9528f754a3e816e4bc70a8de54b.pdf
http://docs.wixstatic.com/ugd/c415a5_c39d523c87f9406abede22afc7af5b6e.pdf

GEOMETRY (GEO - 6 weeks)

Position, direction, movement

Coordinates and translation

use mathematical vocabulary to describe position,
direction and movement including distinguishing
between rotation as a turn and in terms of right angles
for quarter, half and three- quarter turns (clockwise and
anti-clockwise), and movement in a straight line

Describe movement

Describe movement and turns

Recognise whole, half and quarter turns. They describe turns
and give and follow instructions to turn. For example, they
give instructions to a friend to follow a route around the
playground. They make and draw half and quarter turns from
the same starting point using, for example, two geo-strips.

)

Use this grid to help you complete the table —

S A
N m ]
pond swings |
Pz 1
Py |
w5 15 |
2 G Sl
Irecs seesaw,
1 )
slide

A B C D E

Trees B2
Slide
Seesaw

A3

1J2J3J4]516J7J8J9 10

describe positions on a 2-D grid as coordinates in the first
guadrant

Describe position
Draw on a grid

Here is a shaded square. Write the coordinates for point A

¥

A BB,

. _________}|
Di3.6) 4

1 2

describe movements between positions as translations of
a given unit to the left/right and up/down

Move on a grid

Describe movement

This triangle is translated two squares
to the left and one square down. Give
the coordinates of its vertices in the 3

new position. 2

i ]

plot specified points and draw sides to complete a given
polygon

5
4
ST
2
1
()

9 12 3 4 5 8 72
A, B and C are three corners of a rectangle. What are the
coordinates of the fourth corner?

1

(e
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http://docs.wixstatic.com/ugd/c415a5_d7077c59ce0c4179a24d1aa24dc86ab4.pdf
http://docs.wixstatic.com/ugd/c415a5_f4e26c41d057467c8a3cf94eff85f91b.pdf
http://docs.wixstatic.com/ugd/c415a5_93a02ff6fe1046e38645a9b1f112b015.pdf
http://docs.wixstatic.com/ugd/c415a5_3659b5e9a5004d5c8cd477b12574af6c.pdf
http://docs.wixstatic.com/ugd/c415a5_60164caefa06412997753a2cc56fd714.pdf
http://docs.wixstatic.com/ugd/c415a5_06494b9a68f645e4b643caac565c71f1.pdf

GEOMETRY (GEO - 6 weeks)

mathematical objects in patterns (Year 4 objective) identify lines of symmetry in 2-D shapes identify lines of symmetry in 2-D shapes presented in

. presented in different orientations different orientations
Make patterns with shapes

(Year 4 objective) complete a simple symmetric figure with Lines of symmetry

Identify symmetry in a vertical line O
respect to a specific line of symmetry Here are five shapes on a square gnid.

Describe the patterns in sequences and predict what comes ) o
next in the sequence and continue the pattern. Horizontal and vertical lines of symmetry only — |

Fill in the missing shape te complete the pattern.

7 - _|
Zﬁ\@ AO \; S

/
N\

If the pattern continued what would the tenth shape be? / i /
Explain your reasoning. D_L E_L

Write the letters of the two shapes which have a line
of symmetry.

Draw a line of symmetry on each diagram below. Use a ruler.

1J2 3

Symmetry and reflection

complete a simple symmetric figure with respect to a
specific line of symmetry
Symmetric figures

Here is a shaded square on a grid. Shade in 3 more squares
so that the design is symmetrical in both mirror lines.

mirror line

Position, direction, movement

—_ 12

mirrar line

Other possibilities
Can you draw a non-right angled triangle with a line of
symmetry? Are there other possibilities?

Convince me
Ayub says that he can draw a right angled triangle which has
another angle which is obtuse. Is he right? Explain why.

NCETM Reasoning
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http://docs.wixstatic.com/ugd/c415a5_bc0670f189e84d6b974d8d44713afc1c.pdf
http://docs.wixstatic.com/ugd/c415a5_2d55c705543f41f38e606456055a456b.pdf
http://docs.wixstatic.com/ugd/c415a5_981df40818094b21b8369b611345da0f.pdf

