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	Teaching Time
10-12 hours


Return to Overview
SPECIFICATION REFERENCES 
R6	express a multiplicative relationship between two quantities as a ratio or a fraction
R12	… make links to similarity … and scale factors
G1	use conventional terms and notations: points, lines, vertices, edges, planes, parallel lines, perpendicular lines, right angles, polygons, regular polygons and polygons with reflection and/or rotation symmetries; …
G7	identify, describe and construct congruent and similar shapes, including on coordinate axes, by considering rotation, reflection, translation and enlargement (including fractional scale factors)
G24	describe translations as 2D vectors 

PRIOR KNOWLEDGE
Students should recall basic shapes.
Students should be able to plot points in all four quadrants. 
Students should have an understanding of the concept of rotation.
Students should be able to draw and recognise lines parallel to axes and y = x, y = –x.
Students will have encountered the terms clockwise and anticlockwise previously.

KEYWORDS
Transformation, rotation, reflection, enlargement, translation, single, combination, scale factor, mirror line, centre of rotation, centre of enlargement, column vector, vector, similarity, congruent, angle, direction, coordinate, describe 

OBJECTIVES
By the end of the sub-unit, students should be able to:
· Identify congruent shapes by eye; 
· Understand that rotations are specified by a centre, an angle and a direction of rotation;
· Find the centre of rotation, angle and direction of rotation and describe rotations fully using the angle, direction of turn, and centre;
· Rotate and draw the position of a shape after rotation about the origin or any other point including rotations on a coordinate grid;
· Identify correct rotations from a choice of diagrams;
· Understand that translations are specified by a distance and direction using a vector;
· Translate a given shape by a vector;
· Use column vectors to describe and transform 2D shapes using single translations on a coordinate grid;
· Understand that distances and angles are preserved under rotations and translations, so that any figure is congruent under either of these transformations;
· Understand that reflections are specified by a mirror line; 
· Identify correct reflections from a choice of diagrams;
· Identify the equation of a line of symmetry;
· Transform 2D shapes using single reflections (including those not on coordinate grids) with vertical, horizontal and diagonal mirror lines; 
· Describe reflections on a coordinate grid; 
· Scale a shape on a grid (without a centre specified); 
· Understand that an enlargement is specified by a centre and a scale factor; 
· Enlarge a given shape using (0, 0) as the centre of enlargement, and enlarge shapes with a centre other than (0, 0);
· Find the centre of enlargement by drawing; 
· Describe and transform 2D shapes using enlargements by: 
· a positive integer scale factor;
· a fractional scale factor;
· Identify the scale factor of an enlargement of a shape as the ratio of the lengths of two corresponding sides, simple integer scale factors, or simple fractions;
· Understand that distances and angles are preserved under reflections, so that any figure is congruent under this transformation;
· Understand that similar shapes are enlargements of each other and angles are preserved – define similar in this unit.

POSSIBLE SUCCESS CRITERIA
Understand that translations are specified by a distance and direction (using a vector). 
Describe and transform a given shape by either a rotation or a translation.
Describe and transform a given shape by a reflection.
Convince me the scale factor is, for example, 2.5.

OPPORTUNITIES FOR REASONING/PROBLEM SOLVING
Students should be given the opportunity to explore the effect of reflecting in two parallel mirror lines and combining transformations. 

COMMON MISCONCEPTIONS
The directions on a column vector often get mixed up.
Student need to understand that the ‘units of movement’ are those on the axes, and care needs to be taken to check the scale.
Correct language must be used: students often use ‘turn’ rather than ‘rotate’.

NOTES
Emphasise the need to describe the transformations fully, and if asked to describe a ‘single’ transformation they should not include two types.
Include rotations with the centre of rotation inside the shape.
Use trial and error with tracing paper to find the centre of rotation.
It is essential that the students check the increments on the coordinate grid when translating shapes.
Students may need reminding about how to find the equations of straight lines, including those parallel to the axes.
When reflecting shapes, the students must include mirror lines on or through original shapes.
As an extension, consider reflections with the mirror line through the shape and enlargements with the centre of enlargement inside the shape.
NB enlargement using negative scale factors is not included.

5
Pearson Edexcel Level 1/Level 2 GCSE (9 - 1) in Mathematics 
Specification – Issue 1 – August 2014  © Pearson Education Limited 2014 
4
	Pearson Edexcel Level 1/Level 2 GCSE (9 – 1) in Mathematics 
	Two-year Scheme of Work – Issue 2 – November 2015 © Pearson Education Limited 2015 
1
Pearson Edexcel Level 1/Level 2 GCSE (9 – 1) in Mathematics 
Two-year Scheme of Work – Issue 2 – November 2015 © Pearson Education Limited 2015
