Yr 9 – Unit 3 - SSM – Transformations, ratio and proportion,

4 lessons
	
	Support Objectives
	Level
	NNS Ref

	1
	Identify all the symmetries of 2-D shapes

NT 300

ET Reflection
ET Rotation
	5
	202-211

	2
	Understand and use the language and notation associated with enlargement.

NT 303

TVT ENLARGEMENT
FVT ENLARGEMENT
Autograph or Omnigraph
	6
	212-215

	3
	Make simple scale drawings.

NT 307

ET Scales
Design a garden
	5
	217

	4
	Consolidate understanding of the relationship between ratio and proportion; reduce a ratio to its simplest form, including a ratio expressed in different units.

NT 120, 123

FVT RATIO
ET Ratio spiders
	5
	78-81




	
	Core Objectives
	Level
	NNS Ref

	1
	Distinguish between conventions, definitions and derived properties.

NT 273
	5
	202-207

	2
	Understand congruence.
NT 312

Congruent Triangles
	5
	202-211

	3
	Transform 2-D shapes by combinations of translations, rotations and reflections, on paper and using ICT; know that translations, rotations and reflections preserve length and angle and map objects on to congruent images; identify reflection symmetry in 3-D shapes.

KS3/4 Maths - Using Dynamic Geometry (video)
NT 312, 317

ET Reflection                                                ET Rotation
pp coordinates and rotations 1
PP COORDINATES and ROTATIONS 2
pp reflections                                         pp translations
pp coordinates and translations
Transformation Golf                                    Transformations
Transformations demo                                 Axial Symmetry (Lgfl)
Planes of Symmetry (Lgfl)
TVT REFLECTION                                       TVT ROTATION
	6
	212-215



	4
	Enlarge 2-D shapes, given a centre of enlargement and a whole-number scale factor, on paper and using ICT; identify the scale factor of an enlargement as the ratio of the lengths of any two corresponding line segments; recognise that enlargements preserve angle but not length, and understand the implications of enlargement for perimeter.
NT 320

Maths 4 Real 2: Set B - Enlargement (video)

Worksheets
Channel 4 worksheets with exam questions based on the programme 

TVT ENLARGEMENT
FVT ENLARGEMENT
Enlargement to scale factor 2

	5
	217

	5
	Use and interpret maps and scale drawings

NT 324
	5
	78-81

	6
	Use proportional reasoning to solve a problem; interpret and use ratio in a range of contexts.

NT 130, 134, 137

FVT RATIO
ET Ratio spiders
	
	


	
	Extension Objectives
	Level
	 NNS Ref

	1
	Distinguish between practical demonstration and proof; know underlying assumptions, recognising their importance and limitations, and the effect of varying them.

NT 247, 245
	
	

	2
	Apply the conditions SSS, SAS, ASA or RHS to establish the congruence of triangles.
NT 276
	8
	223

	3
	Know that if two 2-D shapes are similar, corresponding angles are equal and corresponding sides are in the same ratio.

NT 276
	7
	192-193

	4
	Enlarge 2-D shapes, given a fractional scale factor; recognise the similarity of the resulting shapes; understand the implications of enlargement for area and volume.

NT 304 

FVT ENLARGEMENT
Autograph for enlargement
	7
	213



	5
	Understand the implications of enlargement for area and volume.

Autograph for enlargement
	7
	192-193


Vocabulary

Reflection, rotation, symmetry, mirror line, image, object, scale, scale factor, centre of enlargement, ratio, simplify, lowest terms, equivalent, congruence, transformation, reflection, rotation, translation, vector, image, object, enlargement, scale, scale factor, ratio, proportion, congruent, similar, corresponding, enlargement, centre of enlargement, trigonometry, sine, cosine, tangent, hypotenuse
Ideas for starters

Boardworks  - dominoes
Boardworks – counters.  Use coordinates to draw a particular shape, ask pupils to name the shape, identify lines of symmetry on the shape.
Autograph – use to enlarge a shape from a given centre of enlargement.  Ask a pupil to draw on the board/tablet where they think the shape will appear
Whiteboards – simplifying ratios and finding missing numbers in equivalent ratios

Autograph – use transformation instructions, ask pupils to draw on the board/tablet where they think the shape will appear and then check their answer by getting Autograph to draw it.

Key Stage 3 Mental Test Practice
Whiteboards – simplifying ratios, including those using different units

Whiteboards – finding the missing number in equivalent ratios, including worded problems

Whiteboards – enlarging a shape and calculating the new scale factor

Whiteboards – enlarging a shape and calculating the new perimeter and area

Whiteboards – given two shapes, calculate the missing lengths

HOLS/maths investigation

Investigate what happens to the coordinates of a shape when you enlarge it from (0,0) 
Ratio rectangles – Draw 10 rectangles that are 4 by 6.  Shade in 2 colours in different ratios.  Which ratios have the same amount of coloured squares?  Why? (e.g. 2:1, 8:4 etc)
Use mental imagery:  What shape is formed when a right-angled triangle is reflected along it’s hypotenuse; What shape is formed when a square is rotated three times through a quarter turn about a corner; What shape is formed when a scalene triangle is rotated through 180 degrees about the mid-point of one of it’s sides
Enlarge a shape scale factor 2 then enlarge the enlargement by scale factor 3.  What is the scale factor of the final shape to the original shape?
Investigate what happens to the coordinates of a shape when you reflect in the x and y axes. (Use Autograph or Omnigraph for this)
Investigate what happens to the coordinates of a shape when you rotate it around (0,0) through 90, 180 and 270 degrees.(Use Autograph or Omnigraph for this)
Investigate what happens when you enlarge a shape twice.  What is the final scale factor of enlargement?
Use 5 cubes to draw a shape on isometric paper and then reflect it
Combine 2 transformations and then decide on the single transformation that does the same thing(Use Autograph or Omnigraph for this)
Ratio rectangles – Draw 10 rectangles that are 4 by 6.  Shade in 2 colours in different ratios.  Which ratios have the same amount of coloured squares?  Why? (e.g. 2:1, 8:4 etc)
Investigate what happens to coordinates of a shape when you enlarge it by different scale factors
Combine 2 transformations and then decide on the single transformation that does the same thing(Use Autograph or Omnigraph for this)
Investigate the link between perimeter, area, surface area and volume when you enlarge a shape by a given scale factor
Given information for a triangle e.g. AAA, is it unique?
Using a clinometer and measuring tape, calculate the height of a building or a tree
Calcualte the area of regular pentagons that all have a perimeter of 100cm
ICT links / citizenship

www.mathsnet.net  Interactive Geometry

Autograph – use for investigating transformations and investigating the link between coordinates

Use Autograph or Omnigraph for investigating transformations
Use for lesson starters by asking pupils to transform a certain shape, draw it onto the board and then project the correct shape using Autograph or Omnigraph to see if they got it correct or not
www.mathsnet.net Interactive Geometry section is excellent
Ideas for plenaries

Reflection, rotation or translation already drawn.  Can the pupils describe the transformation in full?
Noughts and crosses – Equivalent ratios and simplifying ratio questions
Pupils draw a small shape on their whiteboard with a centre of enlargement marked.  They swap it with another pupil, who must then complete the enlargement

Enlarging their own design

On whiteboards pupils draw a mirror line and a shape to be reflected.  They then swap with the person beside them, who must then complete the reflection.

Reflection, rotation or translation already drawn.  Can the pupils describe the transformation in full?

Noughts and crosses – Equivalent ratios and simplifying ratio questions

Key stage 3 exam questions

Enlarging their own design
Reflection, rotation or translation already drawn.  Can the pupils describe the transformation in full?

Calculating the length of a diagonal and the angle the diagonal makes with the base inside a cuboid
Ideas for homework
Need to create homework tasks for this section

Ideas for Formative Comments
(1) Be able to enlarge a given shape by a scale factor 

(2) Be able to simplify a given ratio 

Webmaths – Ratio 1
(3) Be able to share a given quantity into a ratio

Webmaths – Ratio 2
(4) Be able to reflect a shape about a given line 

Unit 3 Reflecting shapes 1
(5) Be able to enlarge a shape from a centre of enlargement by a given scale factor 

Unit 3 Enlarging shapes 1
(6) Be able to understand when 2D shapes are congruent 

(7) Be able to translate a given point or shape  

Unit 3 Translating shapes 1  

Unit 3 Translating shapes 2
Unit 6 Translating with vectors
(8) Be able to rotate a shape about a given number of degrees

Webmaths Rotating shapes 1
Unit 6 Reflection rotation and translation
(9) Be able to enlarge a shape from a centre of enlargement and a fractional scale factor
Unit 6 Enlargements
(10) Be able to understand the effects on area and volume after enlargement

Unit 6 Ratio length area and volume






