Medium Term Planning Year 5 Theme 4: Geometrical Reasoning

KEY THEMATIC IDEAS: connecting the strands and meeting National Curriculum aims

Approximately 4 weeks

SIMMERING SKILLS AND ACTIVITIES within and beyond the daily maths lesson

The main focus of this theme is to develop children’s geometrical reasoning drawing on prior knowledge of the ¢
properties of 2D/3D shapes (including angles). Children will develop their knowledge of shape properties and
vocabulary through dialogic, practical activities including visualisation and model making. This knowledge of the ®
properties of 2D shapes (angle sums, perimeter, area) can then be generalised using algebra: Salim’s recipe for
finding the perimeter of a rectangle is 2 lengths + 2 widths. Mina’s equation about this is: p= 2| + 2w. How are they *
the same? How are they different? Children will be taught to identify regular and irregular polygons, justifying

their reasons. They will identify and use nets to both build and deconstruct 3D shapes. Drawing on Year 4

content, pupils will need a secure understanding of an angle as a measurement of turn in degrees and will

measure, classify, compare and order angles. Modelling of the correct way to use a protractor is essential,

highlighting common errors; e.g. reading the wrong scale and incorrect positioning. Max classified this

angle as

obtuse, but he has measured it as 38°. Which answer is incorrect? Can you spot his mistake? Explicit teaching of .
how to reflect and translate a shape, including on a grid using coordinates, could be accompanied by further
geometrical reasoning: Are all these shapes the same? How do you know? Throughout the theme, pupils will apply

their knowledge to problem solving: calculating missing dimensions and angles ( the area of a lawn is 24m? what

could the perimeter be?) and connecting different mathematical ideas when the time on the clock is 4.20, what is ~ ®

the angle between the clock hands? Learning opportunities will be context-rich, throughout, i.e. pupils
the dimensions of familiar places: the classroom, the hall, playground etc.

% Geometry—Properties of Shapes and Position and Direction
Identify 3-D shapes, including cubes and other cuboids, from 2-D representations
Know angles are measured in degrees: estimate and compare acute, obtuse and reflex angles
Draw given angles, and measure them in degrees (°)
n Identify:
= angles at a point and one whole turn (total 360°)
2 angles at a point on a straight line and % a turn (total 180°)
= other multiples of 90°
% Use the properties of rectangles to deduce related facts and find missing lengths and angles
< Distinguish between regular and irregular polygons based on reasoning about equal sides and
angles
Identify, describe and represent the position of a shape following a reflection or translation, using
the appropriate language, and know that the shape has not changed.
Pupils become accurate in drawing lines with a ruler to the nearest millimetre, and measuring
with a protractor. They use conventional markings for parallel lines and right angles.
% Pupils use the term diagonal and make conjectures about the angles formed between sides, and
Z between diagonals and parallel sides, and other properties of quadrilaterals, for example using
‘ﬁ dynamic geometry ICT tools.
2 Pupils use angle sum facts and other properties to make deductions about missing angles and
6’ relate these to missing number problems.
Z Pupils recognise and use reflection and translation in a variety of diagrams, including continuing

to use a 2-D grid and coordinates in the first quadrant. Reflection should be in lines that are par-
allel to the axes.

can explore o

Measurement

Compare and classify 2D and 3D shapes based on their properties and
sizes

Identify acute and obtuse and reflex, angles and compare and order angles
to 360 degrees.

convert between different units of metric measure (for example, kilometre
and metre; centimetre and metre; centimetre and millimetre; gram and
kilogram; litre and millilitres

Pupils say, read ,write and order decimal fractions and related tenths,
hundredths and

e thousandths accurately

Pupils are able to check the reasonableness of their answers using a
benchmark for their understanding eg 4 weights given for an elephant—
which is the most reasonable and why?

e Solve the missing number problems using the inverse

compare and order fractions

Find equivalent fractions

Number —Calculations

Measure and calculate the perimeter of com-  Solve addition and subtraction multi-

posite rectilinear shapes in centimetres and

metres
Calculate and

step problems in context, deciding
compare the area of rectangles  which operations to use and why.

(including squares), and including .

using standard units, square centimetres (cm2) Use rounding to check answers to calcu-
and square metres (m2) and estimate the area |ations and determine, in the context of
of irregular shapes.

Use all four operations to solve problems in- @ problem, levels of accuracy.

volving measure [for example, length, mass,
volume, money] using decimal notation, in-

Solve problems involving multiplication

cluding scaling. and division.

Pupils calculate the perimeter of rectangles and Pupils use and explain the equals sign to
related composite shapes, including using the  indicate equivalence, including in miss-
relations of perimeter or area to find unknown ing number problems (for example, 13 +

lengths. Missing measures questions such as 24=12+25;33=5x O ).

these can be expressed algebraically, for exam-

ple 4 + 2b = 20 for a rectangle of sides 2 cm and

b cm and perimeter of 20cm.

Pupils calculate the area from scale drawings

using given measurements.
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Medium Term Planning Year 5 Theme 4: Geometric reasoning

EXEMPLAR QUESTIONS AND ACTIVITIES: connecting the strands and meeting National Curriculum aims
([

KEY QUESTION ROOTS to be used and adapted in different contexts

If | know the perimeter then how could I calculate the length and/or breadth?
Convince me that you are right. Prove that if the equal angles in the isosceles triangle add up to 110 degrees, the third
angleis.......

What is the same? What is different? .......... about an Irregular hexagon and a regular hexagon; or an isosceles triangle
and equilateral triangle? .....between the volume of this cube shape container in cm? and it’s capacity in ml?

What do you notice? Is there a pattern in the number of sides in a shape and the interior angle sum?

True or false? 0.25m is greater than 30cm, a rectangle’s perimeter can never have a larger value than it’s area.

Show me....... an acute angle, a reflex angle, two rectangles with the same area and different perimeter...

Top tips Explain how to use a protractor accurately in three steps
Sometimes, always, never true A rectangle’s area is always greater than it’s perimeter,

www.atm.org.uk

If | was to translate this
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Pupils can design
rectangle, so it’s dimensions

were two times larger, what
would happen to it’s area?
What if | made it 3x Iarger?.

their own

carroll diagrams to of the circle, square,
sort shapes—
consolidating new

concepts. @@

4x ? Why? Y

correct?

hat should the value

so that the totals are all

Approximately 4 weeks

See Wandsworth LA Calculation Policy for more detail on

o developing mental and written procedures!

Can some of the key thematic ideas be delivered as part of a
mathematically-rich, creative topic?

Suggested ideas:

The lost map to locate hidden treasure. Inspired by video on National stem
website. ‘Angles—Pirate’s Lost Treasure’ Kate has lost her map and needs to

find her hidden treasure. She reads out a series of directions, each of which
involves using her compass to face north, turning a set number of degrees

and walking forward a number of metres in a new direction. This leads on to
children being challenged to draw the treasure map.

triangle and hexagon be;

o
&> > Twoanglesinmy triangleare ~ @

Which has the greatest area—a square with sides 6cm long

N

5cm

What is the most efficient way
to calculate this?

Which is the 2D shape, with the least sides, which
contains diagonals? Why?

Can you see a pattern relating the number of diagonals to

or a rectangle which is 7cm by 5cm? How much greater is the area?

obtuse and one is acute,” says Amy.
Is she correct? Explain why.

Surface Area

Pupils could calculate the

8cm
3 surface area of cuboids, by
Sem totalling the areas of each face.
4cm They could then find a formula
bem front for calculating surface area.
=2(32+

the number of sides in a regular 2D shape?

Pupils use angle properties to calculate missing angles.

. . How would your calculations help you to find the area of this shape? o ) o
Can you predict how many diagonals an octagon or a y Py P oo PQ s a straight line. Not drawn accurately.
decagon will have? ® - -
A diagonal is a straight line, inside a polygon, which | Which statement is correct: LA
Numberof . @ ® is not an edge, that runs from one vertex (corner) to | 1) Arectangle is an irregular square, or L
Sioes another. 2) A square is a regular rectangle? / Y {

Regular

AL

Polygon

@O.

Number of

A rectangle has an area of 144cm?. How @
many different perimeters could it have? @

[ 47"\ "\
P i - 251 -Q

Can you calculate the size of angle x?

Do not use a protractor.
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