‘[ Progression

Shape, Pesition & Movement



Copyright and Disclaimer

Fife Council is the owner of the copyright in this work and all rights are reserved.

No part of this work may be edited, copied or otherwise reproduced, whether electronically or mechanically without
the written permission of Fife Council.

This work is intended for use in accordance with the wider professional learning programme provided by Fife Council's
Professional Learning Team. Only authorised Fife Council users or authorised licensees under the said programme are
permitted to use these materials. All other uses of this work are prohibited.

Enquiries about the Council's professional learning programme and the use of this work should be directed to: Fife
Council Pedagogy Team at Pedagogy.team@fife.gov.uk

Fife ®

C O U N C I L



mailto:Pedagogy.team@fife.gov.uk

Contents Page

ACKNOWIRAGEIMENT ...ttt ettt et s s 2 88 8 818 58 58 1 50 8 e e 1

GUIAAINCE...........co et et e e s ek 4 £ 1 e 080 04 548 0 08 4501 0 0 0 04 0 2
Early Level EXPeriences & OUTCOMES..........cooioiieioe sttt ts s st et et st s s s s s 3
EQPIY L@Vl PYPQMIAS .....coooreeiee et ettt et st s s 55 8 58 s s s 4
EQPIY LEVEI OVEIVICW .......oieeeeee et et et et s s s 5 8 8 8 58 5 5 6
First Level EXPeriences & OUTCOMES ... ieeies e ies e see e os e et et et et s et et e 7
FIrST LEVEI PYPGIMIAS ...ttt sttt s s s s 5 50 581 8 5 s s 8
FIPST LEVEI OVEIVIBW ...ttt et et et et et s s s 511 5 8 8 8 5858 005 11
Second Level EXPeriences & OUTCOMES ... ...t s e iet et et s et s et et et 158 et e 12
SECONA LEVEI PYPAMIAS .......ooiiieeeeiireiin ettt s e e et s s £ £ 8 8 e s 13
SECONA LEVEI OVEIVIBW ..ot et et ts et et s et et s 28 5801 8 518 5851 18 8 et e 16
Third Level EXPeriences & OUTCOMES ... oo s s e es s et et et et 108 ek et et s s 18
TRIPA LEVEI PYPGIMIAS ....ooo oottt ettt s s e s k58 58008 £ 8 s 19
TRIPA LEVEI OVEIVICW ......coo et et et et et s s s 5 8 8 58 88 88 21 £ 8 22



ACKNOWLEDGEMENT

This programme is extensively based on proven approaches and strategies defined within the First Steps in
Mathematics resources, Maths Recovery and New Zealand programmes.

Unlike many resources that present mathematical concepts that have been logically ordered and prioritized by
mathematicians or educators, First Steps in Mathematics follows a sequence derived from the mathematical
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GUIDANCE

The Fife Numeracy and Mathematics Progression (Shape, Position and Movement) sets out a clear set of learning experiences and
outcomes from the following Curriculum for Excellence Numeracy and Mathematics strands:

Properties of 2D Shapes and 3D Objects

Angle, Symmetry and Transformation

The purpose of this document is to provide a continuum of learning both within a level and through the Early, First, Second and
Third levels. The developmental stages of learning in numeracy and mathematics are clearly documented and this will support
teachers when identifying starting points for learners. The progression is intended to assist teachers as they plan their numeracy
and mathematics curriculum.

The 'Points to Consider' and 'Suggested Written Recording’ sections will be built up as feedback is received on this document.

Each strand is shown as a pyramid to show how learning and teaching progress within this. The skills at the base of the pyramids are
required to be understood for further learning to be built upon and are not aligned to any particular year group (at First Level,
statements in blue do 7ot equate to Primary 2, for example). Pupils will progress through the pyramids as and when they are ready
and able to do so.

The Fife Numeracy and Mathematics Progression focuses on developing increasingly sophisticated and refined mathematical
understanding, fluency, logical reasoning, analytical thought and problem solving skills which can be applied in unfamiliar situations.




Early Level Experiences and Outcomes ~ Shape, Position and Movement

I enjoy investigating objects and shapes and can sort, describe and be creative with them.
MTH 0-16a Pg 4

In movement, games, and using technology I can use simple directions and describe positions.
MTH 0-17a Pg 5

I have had fun creating a range of symmetrical pictures and patterns using a range of media.
MTH 0-19a Pg 5

|
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PROPERTIES OF 2D SHAPES AND 3D OBJECTS AIM: Recognise, sort, describe and use simple 2D shapes and 3D objects

MTH 0-16a

according to various criteria.

\_

(Name familiar shapes.\

( Use appropriate \

language to describe
shapes.

e.g. The round shape

s curved.
Gescr'ibe how two ‘rhin_qs\

are alike and how they
are different.

/ Use shapes creatively. \

Identify cubes, cuboids, cylinders, cones
and spheres in everyday objects.

K‘Sor“r shapes according to giver\

\ e.g. in art, in play /

\_

~

Recognise shapes (or shapes that
are close to) in the environment.

e.g. circles, triangles, squares and
rectangles

J

-

Draw or make
appropriate shapes
from an oral
description.

J

(Mm‘ch shapes one to one, placing it exactly on top to check (Tiling).\

J

criteria.

~N

/ Fit shapes together by
turning if required.

-

. J

\_

Create objects that relate to
function.

e.g. make something that can

stand by itself.

J

drawing from memory.

e.g. draws circular shape for

\ head.

and objects through play.

Gves‘riga‘re properties of shapes

(In‘rer'pref and begin 1'0\

These are both red but

this one is pointy.

|

.

use descriptive
language.

e.g. flat, long, curved’

_/

(Im‘er'pr'e‘r and begin to use spa‘rial\
language.

e.g. rolls, stacks, 'slides’

g _/

/‘Sor"r shapes according to owh

/

e.qg. all the circles together, all

\fhe triangles, all the square.s'/
ﬂse appropriate shapes when\

criteria.

an

\_

e.g. good for rolling

( Classify 3D objects by \

attribute or function.

J
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(Copy shapes with a degree om

mathematical accuracy.

e.g. four lines and four corners.

(Connec‘r shapes and function and\
select appropriately.

e.g. Chooses objects with flat
faces for stacking.

. _/




ANGLE, SYMMETRY AND TRANSFORMATION AIM: Use language of position, and direction accurately to solve simple problems. Identify, describe,

MTH 0-17a & MTH 0-19a complete and create symmetrical patterns with at least one line of symmetry.

[RE— Turn left 90 degrees |
. Turn right 90 degrees g " utn i CEIees
2 4 T ! 9

Use programmable technology. \
L Cobsenamone ey |

( )

e.g. flip images, PAINT, Word

f Use a fold line to help \

Describe the location of an object as being between two other create symmetrical
locations. e.g. the hall is between the office and the staff room. pictures or cut symmetrical
shapes.

Use technology to create symmetrical patterns. Identify patterns and pictures that

show symmetry.

of the slide

o

/ Move to show meaning of language of \
movement, position and orientation.
. : : n— Draw pictures that show

e.g. Hides behind the frame, climbs to the top

meaning of language of

orientation and position.

Create symmeftrical patterns and pictures,
explaining why they are symmetrical.

\

\_  r

/Crem‘e symmetrical patterns by\
folding.

/

ﬁespond appropriately to language of\

position and orientation (under, on,
near, right, left).

e.g. Put the book under the table.

g /

|

Identify symmetry in the environment.

(Respond appropriately to language of movement (for‘ward,\ \ o /

back, around, past, turn).

v, 'y

Use language of position, movement and orientation.

e.g. The dog went round the corner.

( Create repeated patterns by \

sliding (translation).

Fife Numeracy & Mathematics Progression Pyramid: Early Level ~ Page 5




Early Level Overview

Key Aspect

Experiences and Outcomes

National Benchmarks

Properties of 2D
Shapes and 3D
Objects

Pg 4

I enjoy investigating objects and
shapes and can sort, describe and be
creative with them.

MTH 0-16a

Recognises, describes and sorts common 2D shapes and 3D objects
according to various criteria, for example, straight, round, flat and
curved.

Angle, Symmetry
and Transformation

Pg 5

In movement, games, and using
technology I can use simple directions
and describe positions.

MTH 0-17a

I have had fun creating a range of
symmeftrical pictures and patterns
using a range of media.

MTH 0-19a

Understands and correctly uses the language of position and
direction, including in front, behind, above, below, left, right,
forwards and backwards, to solve simple problems in movement
games.

Identifies, describes and creates symmetrical pictures with one line
of symmetry.

|
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First Level Experiences and Outcomes ~ Shape, Position and Movement

I have explored simple 3D objects and 2D shapes and can identify, name and describe their features using appropriate vocabulary.
MTH 1-16a Pg 8

T can explore and discuss how and why different shapes fit together and create a tiling pattern with them.
MTH 1-16b  Pg 8

I can describe, follow and record routes and journeys using signs, words and angles associated with direction and turning.
MTH 1-17a Pg's 9 & 10

I have developed an awareness of where grid reference systems are used in everyday contexts and can use them to locate and
describe position.
MTH 1-18a Pg's 9 & 10

I have explored symmetry in my own and the wider environment and can create and recognise symmetrical pictures, patterns and
shapes.
MTH 1-19a Pg's 9 & 10

Fife Numeracy & Mathematics Progression: First Level ~ Page 7




PROPERTIES OF 2D SHAPES AND 3D OBJECTS AIM: Identify, name, classify and describe a range of simple 3D objects and 2D shapes using

appropriate mathematical vocabulary. Can recognise these shapes in different orientations and sizes. Create a tiling pattern incorporating at least
MTH 1-16a & MTH 1-16b

two different shapes.

e.g. hexagon can but oval cannot because it has round

-

Distinguish between a 3D object and a face.

o

e.g. recognise that a cube and a square are not the same.

~

’
Identify prisms and

pyramids.

.

( Recoghise when two \

shapes are exactly the

same by fitting one
exactly on the other.

/Select an object given a\

description of its features.

e.g. I have two edges, two
flat faces and a curved
face. What am I?

N\ J

|

\_

~

Visualise and
describe cross
sections of 3D

objects.

J

Examine 3D

shapes to match

2D shapes on
faces.

Identify 2D shapes in

faces and cross sections

of objects.

/ Imagine and draw \

cross sections of real
objects. Cut and
check.

Explain why a shape might or mi

Match standard 3D
shapes to drawings or
diagrams.

J

— )
=L S

edges.

ght not tile.

decide if

o

ﬂ}se multiple identical shapes To\

it can tile without
gaps.

\_

[Sor‘r 2D shapes and 3D objects using\
more than one criteria.

Use language such as side, face, edge,

corner, surface, curved, base and angle

when describing shapes.

Identify examples of
tiling in the environment.

/ Recognise repetitions of \

shapes and objects that
create patterns.

Vi T Va %

L‘AQLALA

VaV .VV‘V‘
4

KN
KKK
KKK

\ l:.ﬂvv S /

/ Identify spatial features and \
link to strength, stability and

storage.

3D objects such as shape of faces, number

(Discuss what is present but cannot

be seen when looking at a 3D object.

~

Describe and compare spatial features of

of edges.

J

Look at an arrangement of shapes, cover and

draw from memory.

Fife Numeracy & Mathematics Progression Pyramid: First Level ~ Page 8

/ Use language of \

transformation to
explain why shapes
are the same.

e.g. If I turn the red
triangle round it is the
same as the blue one.

. J

Understand that both 2D
shapes and 3D objects can
be created by
deconstructing and
reconstructing other
shapes.

/Dis‘ringuish simple 2D shapes\

from similar shapes.

e.g. recognise that a circle and

J \ an oval are different /




ANGLE, SYMMETRY AND TRANSFORMATION AIM: Use positional and directional language to describe, follow and record locations, routes and directions,

including those on grids. Recognise, record and explain symmetrical patterns, pictures, nature and 2D shapes. Note: This pyramid appears over two pages.

MTH 1-17a, MTH 1-18a & MTH 1-19a
f Predict the effect of following a rule involving a simple \

sequence of movements by imagining.

e.g. Two steps forward turn right two steps forward turn right.

with legends.

K \ f Create simple grid maps \
. . Discuss location and routes using appropriate language.

Use informal methods to estimate, g approp 93

compare, measure and describe the size o N
of angles in the environment in relation

to right angles and straight angles.

) \_ J

Use directional language to describe a Knows and uses the compass points
route. North, South, East & West

e.g. north, south, right angle, right,

left, full turn, half turn, quarter turn,

'_ i e » ‘ \ B .
900. — . 2 4 ‘,.- B - ¥ : N /
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Use grid references to locate a

Use technology to follow &
( Explore right angles and straight angles in \ position on a map, understanding the create routes.
relation to turns. horizontal and vertical location. Create symmetrical
= 0 U patterns with more
(Explore esttional lnguoge in\ e.g. In gym carry out a sequence of movements ‘2 - 4 plok ;p a3 than one line of

relation to compass points and having been given instructions such as 'Turn S 2w pickupDs

o oy > ="; Arrive at destination C5
their associated angles. \ 90", roll and turn 180~ J S

symmetry.

e.g. Identify North Pole on a
map and use language East,
West, South etc. to show
relationship to other features

e

Identify right angles in the Find grid references

Plot location using

environment and in well-known describing horizontal grid reference.

and vertical location.
such as angles. ] ]
\ / e.g. locate the e.g. Given grid \
, - church on the map reference, correctly \ j Create symmetrical patterns
e and give grid record an item on a with one line of symmetry.
/Af‘rempf to give a bir'd's\ — — reference. grid.

eye view of a route.

f Use mirrors to check
symmeftry in patterns,
pictures and shapes. \ ( j \

Understand that a right
angle is 90°

Explore the four Investigate grids used in simple maps

recognising that grid references give

main points of a .
position of a complete square and why Visualise whether a

Understand that angles are a compass (cardinal

\ / measure of turn. directions). e.g.
North, South,

East and West

shape is symmetrical

they are used.

by imagining a fold

line.

\_ J

(Find paths on mazes‘,\ Give instructions for

including those that creating paths on squared
use technology. paper or computer screens
that need to be done in

Identify symmetry Identify

and tessellation in symmetry

Identify a line of
symmetry in a shape
that can be folded.

Ensure order when giving directions. the environment. n

e.g. At the top of the stairs go
e.g forward 3 then turn through the red door then go along

right forward 2 the corridor. e.g. half turns,
\ ) clockwise, anti-clockwise

order.

Describe turns using patterns

directional language. and

pictures.

make symmetrical pictures using m

Gace key features on\
(Follow directions Thaﬁ Y

a map in an
give befwfen asa appr'oxrinm:’re correct ﬁ:ind paths on infor‘mch ﬂ)se positional, or'ien’raﬁoh variety of means such as flipping and (Repw multiple copies\
location. ocation. maps. and movement language to drawing around templates. of two or three 2D
e.g. I lost my glove Nedh describe routes. shapes to give a
between the e.g. Draw the free symmetrical pattern.
playground and the closer to the e.g. Grandma's house is by
cloakroom. Can you playground than the the park. You have to go
find it? school. through the park to get
N\ _/

\ there. / \

Fife Numeracy & Mathematics Progression Pyramid: First Level ~ Page 10
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First Level Overview

Key Aspect

Experiences and Outcomes

National Benchmarks

Properties of
2D Shapes and

I have explored simple 3D objects
and 2D shapes and can identify, name

Names, identifies and classifies a range of simple 2D shapes and 3D
objects and recognises these shapes in different orientations and

3D Objects and describe their features using sizes.
appropriate vocabulary. Uses mathematical language to describe the properties of a range of
Pg 8 MTH 1-16a common 2D shapes and 3D objects including, side, face, edge, vertex,
I can explore and discuss how and base and angle.
why different shapes fit together Identifies 2D shapes within 3D objects and recognises 3D objects
and create a tiling pattern with them. from 2D drawings.

MTH 1-16b Identifies examples of tiling in the environment and applies knowledge
of the features of 2D shapes to create tiling patterns incorporating
two different shapes.

Angle, I can describe, follow and record Uses technology and other methods to describe, follow and record
Symmetry and routes and journeys using signs, directions using words associated with angles, directions and turns

Transformation

Pg's 9 & 10

words and angles associated with
direction and turning.
MTH 1-17a
I have developed an awareness of
where grid reference systems are
used in everyday contexts and can use
them to locate and describe position.
MTH 1-18a
I have explored symmetry in my own
and the wider environment and can
create and recognise symmetrical
pictures, patterns and shapes.
MTH 1-19a

including full turn, half turn, quarter turn, clockwise, anticlockwise,
right turn, left turn, and right angle.

Knows that a right angle is 90°.

Knows and uses the compass points, North, South, East and West.
Uses informal methods to estimate, compare and describe the size of
angles in relation to a right angle.

Finds right angles in the environment and in well-known 2D shapes.
Identifies where and why grid references are used.

Describes, plots and uses accurate two figure grid references,
demonstrating knowledge of the horizontal and vertical location.
Identifies symmetry in patterns, pictures, nature and 2D shapes.
Creates symmetrical pictures and designs with more than one line of
symmeftry.

|
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Second Level Experiences and Outcomes ~ Shape, Position and Movement

Having explored a range of 3D objects and 2D shapes, I can use mathematical language to describe their properties, and through
investigation can discuss where and why particular shapes are used in the environment.
MTH 2-16a Pg 13
Through practical activities, I can show my understanding of the relationship between 3D objects and their nets.
MTH 2-16b Pg 13
I can draw 2D shapes and make representations of 3D objects using an appropriate range of methods and efficient use of
resources.
MTH 2-16c Pg 13
I have investigated angles in the environment, and can discuss, describe and classify angles using appropriate mathematical
vocabulary.
MTH 2-17a Pg's 14 & 15
T can accurately measure and draw angles using appropriate equipment, applying my skills to problems in context.
MTH 2-17b Pg's 14 & 15
Through practical activities which include the use of technology, I have developed my understanding of the link between compass
points and angles and can describe, follow and record directions, routes and journeys using appropriate vocabulary.
MTH 2-17c Pg's 14 & 15
Having investigated where, why and how scale is used and expressed, I can apply my understanding fo interpret simple models, maps
and plans.
MTH 2-17d Pg's 14 & 15
I can use my knowledge of the coordinate system to plot and describe the location of a point on a grid.
MTH 2-18a/MTH 3-18a Pg's 14 & 15
I can illustrate the lines of symmetry for a range of 2D shapes and apply my understanding to create and complete symmetrical
pictures and patterns.
MTH 2-19a/MTH 3-19a Pg's 14 & 15

Fife Numeracy & Mathematics Progression: Second Level ~ Page 12
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MTH 2-16a. MTH 2-

16b & MTH 2-16c

importance of 2D shape and 3D objects within the environment.

PROPERTIES OF 2D SHAPES AND 3D OBJECTS AIM: Sort, describe and create representations of 2D shapes and 3D objects. Show understanding of the

(Describe and model regular and ir‘r‘egulam

polygons.

( Sort regular and \

N

p
B

Draw prisms, pyramids, cylinders, cubes, cuboids and cones recognisably
using various mathematical tools.

e

Use technology to
create
representations of 2D
shape and 3D objects
and understand that
not all parts may be

\_

seen.

/Explain how one shape can be\

superimposed upon another.

e.g. rotate the shape around
the centre and then slide it

over to the left.

J

Use the terms

circumference, diameter
and radius to accurately

describe parts of a
circle.

e.g. interactive
geoboards

/ Draw 2D shapes and \

Create models and drawings
that fulfil criteria related
to faces, edges, angles efc.

Extend mathematical
language to allow for
accurate

descriptions.

e.g. use reqular,

irregular, vertex,
vertices, edges,
faces, angles and
diagonal
appropriately and
consistently.

(e

representations of 3D
objects using square,
isometric and blank paper.

or pyramid from a given set of

eate a skeleton of a pr'ism\

measurements.

J
~

/Descr'i bea geomeTric\

diagram or image with
precision to allow
another to interpret it.

\_

/ Discuss the similarities and
differences between regular and

irregular polygons.

AN

(

\_

~N

Visualise 2D shapes and 3D objects

following a description.

e.g. create mental images that match

known criteria and attributes of
shapes and objects.

Can use the relationship between
diameter and radius to draw circles of

given sizes, using a pair of compasses.

irregular polygons.

TRREGULAR POLYGONS| REGUAR POLYGONS |

B Xe
me®

J

\

/ Use cubes to create models\

Match prisms and pyramids
with nets by considering the which match diagrams.
number and shape of faces

and the properties of each.

/ Identify \
corresponding faces
on a net from a given

model without folding
the net.

e.g. match the red
face of the cuboid to
the correct part of
the net

—
w

Create nets using 3D objects
as a template.

/ Link features such as rigidity and \

flexibility to structures.

geometric shape in art
and design.

-\

NOT RIGID

Identify 2D shape and 3D objects

(Discuss the effect oﬁ

m\ake polyhedra in a variety ON

forms (skeleton, nets, solid
clay) and discuss which features
are best represented.

A
\"-\.

in the environment, noting their
purpose.

J
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ANGLE, SYMMETRY AND TRANSFORMATION AIM: Measure, classify and draw angles. Plot and describe location using the Cartesian coordinate

MTH 2-17a, MTH 2-17b, MTH 2-17c, MTH 2-17d, MTH 2-18a & MTH 2-19a system. Note: This pyramid is displayed across two pages.

Knows the relationships within complementary ( Investigate technology which supports real life \ ( Create and explain symmetrical patterns and \
contexts involving position, direction and movement. tessellations involving some degree of complexity.

\\/\ 4/

| //\/\\
_ — Y,

and supplementary angles and uses this
knowledge to calculate missing angles.

Complementary Angle fupplementary Angle

Use simple scale to calculate actual size

Create routes that use 8 point compass

directions or distance. e.g. 1cm: 2km

Measure & draws angles
accurately, to within + 2°, using
a pro‘tractor

|, “\|M (i
1

—v—é‘“c—'w\\

......

/Use a grid to enlarge and reduch

Follow routes that use 8 point figure (whole r ~
( \ compass directions. _ humber scales) and to make Enlarge models made with cubes to a small whole
Experiment with protractors to measure distortions. e.g. double widths but number scale.
angles. not heights. e.g. given a model made of six cubes, produce
one enlarged by a scale factor of three
B P« L.
‘\’-r"” i " AN s‘
'; \ “'s \  1' \ )
2 A% iz O the g
A i & o ;' gi On the grid
AQB=50" B, - enlarge the ( Visualise to predict the effect of specified \
6) riangle wi
> the scale movements on the position and orientation
\ J - i of figures and objects.
Label the new
\ e j e.g. imagine what a shape will look like if
( \ rotated through a 90° turn clockwise
Explore complementary and ( Explore situations where scale is used. \
supplementary angles. . Identify and describe lines of symmetry in 2D
shapes.

- m—— b
//’. = o » i/
K Complementary angles supplementary angles | j \ / | No lines 1 Line 2 Lines Infinite Lines| |

C 1 Fife Numeracy & Mathematics Progression Pyramid: Second Level ~ Page 14



ﬂlelm‘e multiples of 45° to the eight poim‘s\

of a compass rose.

turning.

/ Record routes that involve \

o

Use transformations to modify tessellating
shapes to produce other tessellating shapes
and informally explain why they work.

Escher-type designs based on rectangles

eg.

Produce designs that exhibit a specified
symmetry

(reflection or translation).

e.g. fold paper or use mirrors or

computer graphic.

ﬂlse conventional maps to finh

locations and paths that meet
everyday specifications, such

as the closest post office or
the safest route.

-

why they

Use appropriate language of
transformation in
explaining how they tiled a shape or

produce a spatial sequence and
continue the sequence.

KIden‘rify the transformations used To\

Investigate obtuse, acute and

reflex angles by comparing to

right angles and straight angles.

( Describe the \

measurement of
rotation of turns as an
angle.

[before rotation] R

center [angle = 96°]
w [after rotation]

Gace or describe key features ona map\

or path with sufficient care so that
others can use them.

e.g. provide a tour map of their schoo/
for visitors

. /

Gse multiples of 45° To\

-

Use distance and direction,

including angle multiples of 45°, and common

map grid.

give directions.

~

360 N O

.

think a shape will tile.

Visualise and reproduce the

folds and cuts used
to make a complex

symmetrical pattern.

J

Use coordinates
on a grid to
identify and plot

location.

ﬁ-}ive clear insfrucﬁon)

for moving and
locating objects in the
environment or on
maps and plans.

W @ ek A
HE %

A
gak_;-

Turn east

Turn 45° and move forward 1 squafe — what object are you on now?

-

ST
ettty

ath

J

e.g. to copy a frieze or
make a ‘snowflake.

. J

o

/Pr'ovided with a single copy of a shape that wiH\

tile, produce a tessellating pattern by

systematically translating, rotating or
reflecting the shape.

J

( Interpret relevant \

maps to find way
around the
actual environment.

e.g. use a plan of the

particular book.

library to find a

( Use appropriate \

language of
transformation in
describing how one
shape can be
superimposed
on another.

e.g. turn it upside
down and slide it.

g J

Fife Numeracy & Mathematics Progression Pyramid: Second Level ~ Page 15

Decide whether reflection or translation
is involved in producing a symmetrical

arrangement and describe it.

HAIT L

J

.

Decide whether reflection or translation
is involved in producing a pattern in the

environment.

NNINVA L INNINLAP /]
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Second Level Overview

Key Aspect

Experiences and Outcomes

National Benchmarks

Properties of
2D Shapes
and 3D
Objects

Pg 13

Having explored a range of 3D
objects and 2D shapes, I can use
mathematical language to describe
their properties, and through
investigation can discuss where and
why particular shapes are used in the
environment.

MTH 2-16a

Through practical activities, I can
show my understanding of the
relationship between 3D objects and
their nefts.

MTH 2-16b

I can draw 2D shapes and make
representations of 3D objects using
an appropriate range of methods and

efficient use of resources.
MTH 2-16c

Describes 2D shapes and 3D objects using specific vocabulary
including regular, irregular, diagonal, radius, diameter and
circumference. Applies this knowledge to demonstrate understanding
of the relationship between 3D objects and their nets.

Identifies and describes 2D shapes and 3D objects within the
environment and explains why their properties match their function.
Knows that the radius is half of the diameter.

Uses digital tfechnologies and mathematical instruments to draw 2D
shapes and make representations of3D objects, understanding that
not all parts of the 3D object can be seen.

|
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Key Aspect Experiences and Outcomes National Benchmarks
Angle, I have investigated angles in the Uses mathematical language including acute, obtuse, straight and reflex to
Symmetry and environment, and can discuss, describe describe and classify a range of angles identified within shapes in the

Transformation

and classify angles using appropriate
mathematical vocabulary.

environment.
Measures and draws accurately a range of angles to within +2°.

Pg's 14 & 15 MTH 2-17a Knows that complementary angles add up to 90 degrees and supplementary
I can accurately measure and draw angles angles add up to 180 degrees and uses this knowledge to calculate missing
using appropriate equipment, applying my angles.

skills to problems in context. Uses knowledge of the link between the eight compass points and angles to
MTH 2-17b describe, follow and record directions.
Through practical activities which include Interprets maps, models or plans with simple scales, for example, 1cm:2km.
the use of technology, T have developed Dgscribes, ploTs and rgcords the location of a point, in the first quadrant,
my understanding of the link between using qurdma‘rg notation. ' )
compass points and angles and can Ider.n‘uflest and lllusfrafgs line symmetry on a wide range of.ZD shapes and‘
describe, follow and record directions, applies this understanding to complete a range of symmetrical patterns, with
routes and journeys using appropriate and without the use of digital technologies.
vocabulary.
MTH 2-17c
Having investigated where, why and how
scale is used and expressed, I can apply
my understanding to interpret simple
models, maps and plans.
MTH 2-17d
I can use my knowledge of the coordinate
system to plot and describe the location
of a point on a grid.
MTH 2-18a/MTH 3-18a
I can illustrate the lines of symmetry for
a range of 2D shapes and apply my
understanding to create and complete
symmetrical pictures and patterns.
MTH 2-19a/MTH 3-19a
C 1 Fife Numeracy & Mathematics Progression: Second Level ~ Page 17




Third Level Experiences and Outcomes ~ Shape, Position and Movement

Having investigated a range of methods, I can accurately draw 2D shapes using appropriate mathematical instruments and
methods.
MTH 3-16a Pg 19

I can name angles and find their sizes using my knowledge of the properties of a range of 2D shapes and the angle properties
associated with intersecting and parallel lines.
MTH 3-17a Pg 19

Having investigated navigation in the world, I can apply my understanding of bearings and scale to interpret maps and plans and
create accurate plans, and scale drawings of routes and journeys.
MTH 3-17b Pg 19

I can apply my understanding of scale when enlarging or reducing pictures and shapes, using different methods, including
technology.
MTH 3-17c¢ Pg's 20 & 21

I can use my knowledge of the coordinate system to plot and describe the location of a point on a grid.
MTH 2-18a/MTH 3-18a Pg's 20 & 21

I canillustrate the lines of symmetry for a range of 2D shapes and apply my understanding to create and complete symmetrical
pictures and patterns.
MTH 2-19a/MTH 3-19a  Pg's 20 & 21

|
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PROPERTIES OF 2D SHAPES AND 3D OBJECTS AIM: Select appropriate methods to draw a variety of geometric shapes including

MTH 3-16a, MTH 3-17a & MTH 3-17b nets.

Use knowledge of drawing triangles to ﬂdenﬁfy inadequacies in descriptions 01\

support construction of other 2D shapes. shapes.

ﬁ)r‘aw nets to create 3D objects using understanding oﬁ
construction of 2D shapes.

/Cr'ea‘re a hexagon using N

circle with a known radius.

/’."7 f"fh\ e.g. Claiming that a shape that has triangular

/‘Y faces is a triangular pyramid is untrue as other

: shapes can be constructed from triangular
Construct triangles y | \ faces. J
using a protractor. 5/ W/
\ - j / Apply the distinguishing features of common \

quadrilaterals to determine ‘inclusive’ relationships.

Draw circles Construct triangles using

accurately. compasses.

" Quadrilateral

g i
/£ . __ Paralllogram .
| Trapezoid I P — P ~
I | { - \{/'

.
[/

’," / f § uare \ _';
[ Describe features \ / Rhombus :i Rectangle | /
that distinguish one /" ke \ . \ / -

common class of shape

/ \ from another. R '
Create own nets to Use conventions of perspective and oblique when Construct an arrangement of cubes \ /

\ 4

i i i i e.g. Prisms have two
construct 3D objects drawing 3D shapes. from an isometric or grid drawing 9.
and draw from a different parallel faces but
: pyramids do not.
perspective. ﬁenerm‘e and classify shapes that saﬁsfy\

a given condition.

N\ J

Identify and name perpendicular

\ / and parallel lines.

Fife Numeracy & Mathematics Progression Pyramid: Third Level ~ Page 19
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have two equal diagonals.
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https://pixabay.com/en/geometry-compasses-dividers-155184/

ANGLE, SYMMETRY AND TRANSFORMATION AIM: Interpret scale accurately in real life contexts. Use scale factor to enlarge and
reduce shapes. Demonstrate understanding of the relationship between angles and lines. Note: This pyramid appears over two pages.
MTH 3-17c, MTH 3-18a & MTH 3-19a

Use coordinates to read, plot and

Use knowledge of interior

Use knowledge and Measure and draw 3 figure bearings

locate position on the Cartesian plane.

angles of a triangle to
within mapping context, including scale 9 9

understanding of scale to

. calculate angles in other 2D
. L drawings.
enlarge & reduce objects in size shapes.

using linear scale factor.

Bo.arung of

A .i '..'J A i bl )¢S fl
| \& 360

® i

ﬁiscuss considerations r‘equir'eh

. . ( Visualise to predict the effect of specified \
when creating scale drawings

movements on the position and orientation

and models. of figures and objects.

Explore corresponding, alternate and
e.g. imagine what a

shape will look like if rotated through a 270°
turn clockwise

ﬂe transformations to modify Tessella‘ring\
shapes to produce other tessellating shapes

and informally explain why they work.

vertically opposite angles.

/ Calculate complementary and \

supplementary angles.

A T

//
B D K r's

Use technology [ complmentars angles | [ supplementary angles |

to enlarge and

reduce shapes. \ /
Investigate parallel, intersecting,

perpendicular and ftransversal lines.

Use language and notation of bearing to
/ Identify scale factor \ give directions. Transversal

from given dimensions.

A

A B

D E
T o ~
12 ¢m 13em 6 LH'V

\ / e
k Escher-type designs /
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given directions based
upon distance, angle and
compass bearings.

\_

/Descr'ibe a route from\

J

to identify actual

distances.

/Explore maps using scale\

( Calculate exterior \

angles.

bearings.

/Ske‘rch a route from given\

directions based upon
distance, angle and compass

reductions.

Create scale maps which use
mostly straight lines and

right angles.

ﬁlelate bearings to The\

compass rose.

/Invesﬂga're angles in\

enlargements and

=l
\__ J

( Follow and give \

directions using
coordinates.

c:rordinatcs\"“\
R
Q——

Use knowledge of

/ Identify the ‘rransfor'ma‘rions\

used to produce a
spatial sequence and continue the

Explore internal angles of internal angles of

triangles to

quadrilaterals to identify a

sequence.

identify missing

rule.

information.

e
T TS T —

R« - S0

Classify triangles according to their properties.

Use appropriate language of
transformation in
explaining how they tiled a shape or
why they
think a shape will tile.

i 2 daimai

acute riarge cbiuse
(v obtuse angie )

{ 3 acwie angi€s)

B =

equilateral mﬁg\c .
\ (3w,grutelx1-n*sldes) (ax reast 2 cxpapraenk:

e

scalene  rolCnge

(ro gEEN

\_

Investigate translation and
reflection on an axis and
rotations on the Cartesian
plane using coordinates.

,.‘ “ .7<...,.,.<3._“.._.I--—}»—-rf— -
30+130+10=1P o eRa Ham
B ;‘_L,_M e
b —
\ Y T A o - /
[Explore the Car“resiam

Explore internal angles of triangles to create a rule.

W+E0 +60 =180

30+ 90 + 60 =130

(

N\ J

) ) / Use appropriate \
coordinate using all four language of
transformation in
describing how one
shape can be
superimposed
on another.

Name angles using
3 letters.

\

Interpret scale quadrants.

expressed as ratios
using maps.

e.g. Rotate it at right
angles around
the centre and slide

Identifies all lines

of symmetry in 2D

shapes.

Produce designs that
exhibit a specified
symmetry
(reflection or
translation). e.g. fold
paper or use mirrors

or computer graphic

ﬂ'ovided with a single copy h

a shape that will
tile, produce a tessellating
pattern by systematically
translating, rotating or

reflecting the shape.

o %

Decide whether reflection or
translation is involved in producing
a pattern.

NN L INNINAY L
DNDNALANNN A4
NNV INNNL AV

/1N WAZ4NN

[\
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N
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ZiNN
AANN
NN
NN\ Y
NN 14/
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V|
W

NN\
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N

(or transiate) it to
the left. J

\_
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Third Level Overview

Key Aspect Experiences and Outcomes National Benchmarks
Properties of Having investigated a range of methods, | ¢ Demonstrates a variety of methods to accurately draw 2D shapes, including
2D Shapes and I can accurately draw 2D shapes using triangles and regular polygons (given the interior angle), using mathematical
3D Objects appropriate mathematical instruments instruments.
and methods.
Pg 19 MTH 3-16a

T can name angles and find their sizes
using my knowledge of the properties of
a range of 2D shapes and the angle
properties associated with intersecting
and parallel lines.

MTH 3-17a

Having investigated navigation in the
world, I can apply my understanding of
bearings and scale to interpret maps and
plans and create accurate plans, and
scale drawings of routes and journeys.
MTH 3-17b

Fife Numeracy & Mathematics Progression: Third Level ~ Page 22
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Key Aspect Experiences and Outcomes National Benchmarks
Angle, I can apply my understanding of scale Names angles using mathematical notation, for example, « ABC
Symmetry and | when enlarging or reducing pictures and Identifies corresponding, alternate and vertically opposite angles and uses this

Transformation

shapes, using different methods,
including technology.

knowledge to calculate missing angles.
Uses the angle properties of triangles and quadrilaterals to find missing angles.

Pg's 20 & 21 MTH 3-17c Applies knowledge and understanding of scale to enlarge and reduce objects in size
showing understanding of linear scale factor.
I can use my knowledge of the coordinate Uses bearings in a navigational context including creating scale drawings.
system to plot and describe the location Identifies all lines of symmetry in 2D shapes.
of a point on a grid. Creates symmetrical patterns and pictures.
MTH 2-18a/MTH 3-18a
I can illustrate the lines of symmetry for
a range of 2D shapes and apply my
understanding to create and complete
symmetrical pictures and patterns.
MTH 2-19a/MTH 3-19a
C 1 Fife Numeracy & Mathematics Progression: Third Level ~ Page 23




Fourth Level Experiences and Outcomes

I have explored the relationships that exist between the sides, or sides
and angles, in right-angled triangles and can select and use an
appropriate strategy to solve related problems, interpreting my answer
for the context.

Having investigated the relationships between the radius, diameter,
circumference and area of a circle, I can apply my knowledge to solve
related problems.

Having investigated the relationship between a radius and a tangent
and explored the size of the angle in a semi-circle, I can use the facts
I have established to solve related problems.

I can apply my understanding of the properties of similar figures to
solve problems involving length and area.

I can plot and describe the position of a point on a 4-quadrant
coordinate grid.

I can apply my understanding of the 4-quadrant coordinate system to
move, and describe the transformation of, a point or shape on a grid.

Having investigated patterns in the environment, I can use appropriate

mathematical vocabulary to discuss the rotational properties of shapes,

pictures and patterns and can apply my understanding when completing
or creating designs.

|
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PROPERTIES OF 2D SHAPES & 3D OBJECTS AIM: Use Pythagoras’ Theorem and Trigonometry to carry out

calculations with right-angled triangles and use formulae to carry out calculations with circles.

National 5 Link ~ Using the

. , : National 5 Link ~ Calculating
sine and cosine rules to find a

the length of an arc and the

National 5 Link ~ Using

Pythagoras' theorem in complex side or angle in a triangle

situations including converse area of a sector.

and three dimensions.

-

Uses the Converse of\

Pythagoras fo ( Solves real-life problems \ (Solves real-life problems using\ (" Calculates the )

prove/disprove that a . . . . )
involving Pythagoras’ Theorem. frigonometry. circumference and Calculates diameter and

triangle is right- ‘ _ ) )
angled area of a circle in radius of a circle when
real-life problems. given the area or

\ ) k J circumference.

S
o ~
50m ﬁ

J

Calculates the length of a

Uses the formula A = nr?
to calculate the area of a
circle.

Uses the formula € = =D or
C = 2nr to calculate the
circumference of a circle.

Calculates the length of any

side of a right-angled Calculates the size of an
triangle using the Theorem angle in a right-angled side in a right-angled

of Pythagoras. triangle using trigonometry. triangle using trigonometry.

f Explores the relationship \

between a circles radius and
(Explores the relationship between sides of (N (Explores the relationship between h '1s area.
right-angled triangle. fEprores the relationship between the sides OA circles radius and its
a right-angled triangle and its angles using circumference.
appropriate technology. 2 c

: sinx réE‘Pom g’%&e

1" acent ~ -
€o5x= hgpctenu..se

tanxTodpen k /
- )\ y

x

Adjacent

_ J U
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ANGLE, SYMMETRY & TRANSFORMATION AIM: Note: This pyramid appears across two pages

Interpret symmetry in real life contexts. Use knowledge of similar shapes to find unknown lengths of 2D shapes. Demonstrate understanding of the

relationship between angles, lines and triangles in circles

|

National 5 Link ~ Relationship
in a circle between the centre,

National 5 Link ~ chord and perpendicular

Interrelationship of scale - bisector.

length, area and volume.

Identify triangles created
by chords within a circle
and can apply to real-life

contexts.

Use and apply area and
volume scale factors to
solve problems in real-life
contexts.

Applies knowledge of
triangles, angles and
circles, including semi-

Uses similarity to calculate
unknown areas of 2D shapes
and volumes of 3D objects.

Applies knowledge of the

relationship between the

tangent and the radius to

calculate sizes of missing
angles.

Uses similarity to find
unknown lengths of 2D

shapes.

circles, to solve problems.

National 5 Link ~ Vectors -
Adding or subtracting 2D vectors
using directed line segments and

components (also for 3D).

Identifies transformation

by reflection or translation

of a point or a shape on a
grid.

Applies understanding of

translation to reflect or

translate an object on a
four-quadrant grid.

National 5 Link ~ Vectors -
Determining coordinates of a point
from a diagram representing a 3D

nhiert

National 5 Link ~
Vectors - Magnitude
of a 2D/3D vector.

Recognise all forms of symmetry
in the real world.

Create designs with different orders of
rotational symmetry, where the centre is the
origin.

Rotational Symmetry

Complete these so that they have roational symmetry about the centre.

“Hba -
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/ Complete shapes and justify their choice with \
(Check for similarity in Tw)

reference to coordinates in four-quadrants.
distinct shapes (triangle Calculate an area or ] s
within a triangle). volume scale factor. HH -
B Calculate a reduction or ] 5 VARR
enlargement scale At
factor. P
}l :
4em Pir
Investigate link
between linear scale
5 £ factors and
4 N\ area/volume scale
Zem Use a given scale factors.
A N c factor to g J
/" som enlarge or Uses Knowledge of rotational
K / r'ed;.:ce any symmetry to complete designs.
shape.
. J
Understands and can use the
Check for similarity in two distinct properties of triangles in a semi-circle.
shapes. / \
Understands and can use the 4 ' N\
fem relationship between the B Describe qnd |
tangent and radius in a circle. move a point
using simple
ag’ translations.
1dem
A c . J
focm \_ ) \ /
/ Describes rotational properties
of shapes, pictures and
Practically explores the Practically explores the y ] g c patterns, incl:di:g the order of
. . i i - t Cartesian rotation.
. o relationship between the relationship and ses a Tour-quadran
Explore the differences between similar ranaent end radius in properties of triangles in grid to read and plot
shapes and congruent shapes. 9 e a semi-circle.
| .

|

coordinates. \_ )
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Fourth Level Overview

Properties of | I have explored the relationships | ¢ Calculates the length of any side of a right-angled triangle using the Theorem

2D Shapes and | that exist between the sides, or of Pythagoras.

3D Objects sides and angles, in right-angled | * Calculates the size of an angle in a right-angled triangle using trigonometry.
triangles and can select and use e Calculates the length of a side in a right-angled triangle using trigonometry.

Pg 25 e Uses the formula C=mDor C=2mr to calculate the circumference of a circle.

an appropriate strategy to solve e Uses the formula A=1r? to calculate the area of a circle.

related problems, interpreting | o  cqlculates diameter and radius of a circle when given the area or circumference.

my answer for the context.

Having investigated the
relationships between the radius,
diameter, circumference and
area of a circle, I can apply my
knowledge to solve related
problems.
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Angle,
Symmetry and
Transformation

Pgs 26 & 27

Having investigated the
relationship between a radius
and a tangent and explored the
size of the angle in a semi-circle,
I can use the facts I have
established to solve related
problems.

I can apply my understanding of
the properties of similar figures
to solve problems involving
length and area.

I can plot and describe the
position of a point on a 4-
quadrant coordinate grid.

Describes rotational properties of shapes, pictures and patterns, including the
order

of rotation.

Uses knowledge of rotational symmetry to complete designs.

Uses a four-quadrant Cartesian grid to read and plot coordinates.

Applies understanding of translation o reflect or translate an object on a four-
quadrant grid.

Uses similarity to find unknown lengths of 2D shapes.

Applies knowledge of the relationship between the tangent and radius to
calculate sizes

of missing angles.

Applies knowledge of triangles, angles and circles, including semi-circles, to solve
problems.

Identifies transformation by reflection or translation of a point or shape on a
grid.

|

Fife Numeracy & Mathematics Progression: Fourth Level ~ Page 29




I can apply my understanding of
the 4-quadrant coordinate
system to move, and describe
the transformation of, a point or
shape on a grid.

Having investigated patterns in
the environment, I can use
appropriate mathematical
vocabulary to discuss the

rotational properties of shapes,

pictures and patterns and can
apply my understanding when
completing or creating designs.

|
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