Mathematics Years 7–10 Syllabus

9.6 
Space and Geometry

The Space and Geometry strand enables the investigation of three-dimensional objects and two-dimensional shapes as well as the concepts of position, location and movement. Important and critical skills for students to acquire are those of recognising, visualising and drawing shapes and describing the features and properties of three-dimensional objects and two-dimensional shapes in static and dynamic situations. Features are generally observable whereas properties require mathematical knowledge eg ‘a rectangle has four sides’ is a feature and ‘a rectangle has opposite sides of equal length’ is a property. Manipulation of a variety of real objects and shapes is crucial to the development of appropriate levels of imagery, language and representation.

Geometry uses systematic classification of angles, triangles, regular polygons and polyhedra. The ability to classify is a trait of human cultural development and an important aspect of education. Class inclusivity is a powerful tool in reasoning and determining properties. Justification and reasoning in both an informal and, later, in a formal way are fundamental to geometry in Stages 4 and 5.

When classifying quadrilaterals, students need to begin to develop an understanding of the inclusivity of the classification system. That is, trapeziums are inclusive of the parallelograms, which are inclusive of the rectangles and rhombuses, which are inclusive of the squares. These relationships are presented in the following Venn diagram.








For example, a rectangle is a special type of parallelogram. It is a parallelogram that contains a right angle. A rectangle may also be considered to be a trapezium that has both pairs of opposite sides parallel and equal.

This section presents the outcomes, key ideas, knowledge and skills, and Working Mathematically statements from Stages 2 and 3 in each of the substrands Three-dimensional Space, Two-dimensional Space, and Position. The Stage 4 content is presented in the topics of Properties of Solids, Angles, and Properties of Geometrical Figures. Stage 5.1 does not contain any further Space and Geometry since students need to consolidate the knowledge, skills and understanding developed in Stage 4. The content for Stage 5.2 is presented in the topic Properties of Geometrical Figures and Stage 5.3 is presented in the topic Deductive Geometry, and the optional topic Circle Geometry.

Summary of Space and Geometry Outcomes for Stages 2 to 5 with page references

Three-dimensional Space

SGS2.1
Makes, compares, describes and names three-dimensional objects including pyramids, and represents them in drawings (p 145)

SGS3.1
Identifies three-dimensional objects, including particular prisms and pyramids, on the basis of their properties, and visualises, sketches and constructs them given drawings of different views (p 146)

Properties of Solids

SGS4.1
Describes and sketches three-dimensional solids including polyhedra, and classifies them in terms of their properties (p 147)

Two-dimensional Space

SGS2.2a
Manipulates, compares, sketches and names two-dimensional shapes and describes their features (p 149)

SGS2.2b
Identifies, compares and describes angles in practical situations (p 150)

SGS3.2a
Manipulates, classifies and draws two-dimensional shapes and describes side and angle properties (p 151)

SGS3.2b
Measures, constructs and classifies angles (p 152)

Angles 

SGS4.2
Identifies and names angles formed by the intersection of straight lines, including those related to transversals on sets of parallel lines, and makes use of the relationships between them (p 153)

Properties of Geometrical Figures

SGS4.3
Classifies, constructs, and determines the properties of triangles and quadrilaterals (p 154)

SGS4.4
Identifies congruent and similar two-dimensional figures stating the relevant conditions (p 156)

SGS5.2.1
Develops and applies results related to the angle sum of interior and exterior angles for any convex polygon (p 157)

SGS5.2.2
Develops and applies results for proving that triangles are congruent or similar (p 158)

§ Deductive Geometry

§SGS5.3.1 Constructs arguments to prove geometrical results (p 159)

§SGS5.3.2 Determines properties of triangles and quadrilaterals using deductive reasoning (p 160)

§SGS5.3.3 Constructs geometrical arguments using similarity tests for triangles (p 162)

# Circle Geometry

#SGS5.3.4 Applies deductive reasoning to prove circle theorems and to solve problems (p 163)

Position


SGS2.3
Uses simple maps and grids to represent position and follow routes (p 165)

SGS3.3
Uses a variety of mapping skills (p 166)

(# optional topics as further preparation for the Mathematics Extension courses in Stage 6)

(§ recommended topics for students who are following the 5.2 pathway but intend to study the Stage 6 Mathematics course)

	Three-dimensional Space
	Stage 2

	SGS2.1
	Key Ideas

	Makes, compares, describes and names three-dimensional objects including pyramids, and represents them in drawings
	Name, describe, sort, make and sketch prisms, pyramids, cylinders, cones and spheres

Create nets from everyday packages 

Describe cross-sections of three-dimensional objects

	Knowledge and Skills

Students learn about

comparing and describing features of prisms, pyramids, cylinders, cones and spheres 

identifying and naming three-dimensional objects as prisms, pyramids, cylinders, cones and spheres 

recognising similarities and differences between prisms, pyramids, cylinders, cones and spheres

identifying three-dimensional objects in the environment and from drawings, photographs or descriptions 

making models of prisms, pyramids, cylinders, cones and spheres given a three-dimensional object, picture or photograph to view

sketching prisms, pyramids, cylinders and cones, attempting to show depth

creating nets from everyday packages eg a cereal box

sketching three-dimensional objects from different views including top, front and side views
making and visualising the resulting cut face (plane section) when a three-dimensional object receives a straight cut
recognising that prisms have a uniform cross-section when the section is parallel to the base
recognising that pyramids do not have a uniform cross-section
	Working Mathematically

Students learn to

describe three-dimensional objects using everyday language and mathematical terminology (Communicating)
recognise and describe the use of three-dimensional objects in a variety of contexts eg buildings, packaging (Reflecting, Communicating)

compare features of three-dimensional objects and two-dimensional shapes (Applying Strategies, Reflecting)

compare own drawings of three-dimensional objects with other drawings and photographs of three-dimensional objects (Reflecting)
explore, make and describe the variety of nets that can be used to create particular three-dimensional objects  
(Applying Strategies, Reasoning, Communicating) 

draw three-dimensional objects using a computer drawing package, attempting to show depth 
(Applying Strategies)
visualise and explain the different two-dimensional shapes resulting when an object is cut in different ways
eg a cylindrical bread roll could be cut through in two different ways to produce a circle or a rectangle (Communicating, Reasoning)

	Background Information
	

	The formal names for particular prisms and pyramids are not introduced at this Stage. Prisms and pyramids are to be treated as classes to group all prisms and all pyramids. Names for particular prisms or pyramids are introduced in Stage 3.

Prisms have two bases that are the same shape and size. The bases of a prism may be squares, rectangles, triangles or other polygons. The other faces in the net are rectangular if the faces are perpendicular to the base. The base of a prism is the shape of the uniform cross-section, not necessarily the face on which it is resting.

Pyramids differ from prisms in that they have only one base and all the other faces are triangular. The triangular faces meet at a common vertex.

A section is a representation of an object as it would appear if cut by a plane eg if the corner was cut off a cube, the resulting cut face would be a triangle.
	An important understanding at this Stage is that the cross-sections parallel to the base of prisms are uniform and the cross-sections parallel to the base of pyramids are not. 

Students could explore these ideas by stacking uniform objects to model prisms, and stacking sets of seriated shapes to model pyramids. (Note: such stacks are not strictly pyramids but assist understanding.)

eg


In Geometry a three-dimensional object is called a solid. The three-dimensional object may in fact be hollow but it is still defined as a geometrical solid.

Models at this Stage should include skeletal models.

	Three-dimensional Space
	Stage 3

	SGS3.1
	Key Ideas

	Identifies three-dimensional objects, including particular prisms and pyramids, on the basis of their properties, and visualises, sketches and constructs them given drawings of different views 
	Identify three-dimensional objects, including particular prisms and pyramids, on the basis of their properties 

Construct three-dimensional models given drawings of different views

	Knowledge and Skills

Students learn about

recognising similarities and differences between pyramids or prisms eg between a triangular prism and a hexagonal prism

naming prisms or pyramids according to the shape of their base eg rectangular prism, hexagonal prism

identifying and listing the properties of three-dimensional objects

visualising and sketching three-dimensional objects from different views

constructing three-dimensional models given drawings of different views

visualising and sketching nets for three-dimensional objects 

showing simple perspective in drawings by showing depth
	Working Mathematically

Students learn to

explain why particular three-dimensional objects are used in the built environment or appear in the natural environment (Communicating, Reflecting)
describe to a peer how to construct or draw a three-dimensional object (Communicating)
reflect on own drawing of a three-dimensional object and consider whether it can be improved (Reflecting)
ask questions about shape properties when identifying them (Questioning)

	Background Information
	

	At this Stage, the formal names for particular prisms and pyramids (eg rectangular prism, hexagonal pyramid) are introduced while students are engaged in their construction and representation. Only ‘family’ names were introduced in the previous Stage eg prism. 

It is important that geometrical terms are not over-emphasised at the expense of understanding the concepts that the terms represent. 
	Students at this Stage are continuing to develop their skills of visual imagery, including the ability to

· perceive and hold an appropriate mental image of an object or arrangement, and

· predict the shape of an object that has been moved or altered. 


	Properties of Solids
	Stage 4

	SGS4.1
	Key Ideas

	Describes and sketches three-dimensional solids including polyhedra, and classifies them in terms of their properties
	Determine properties of three-dimensional objects

Investigate Platonic solids

Investigate Euler’s relationship for convex polyhedra

Make isometric drawings

	Knowledge and Skills

Students learn about

· describing solids in terms of their geometric properties

number of faces 

shape of faces 

number and type of congruent faces

number of vertices

number of edges

convex or non-convex
· identifying any pairs of parallel flat faces of a solid

· determining if two straight edges of a solid are intersecting, parallel or skew

· determining if a solid has a uniform cross-section

· classifying solids on the basis of their properties

A polyhedron is a solid whose faces are all flat.

A prism has a uniform polygonal cross-section.

A cylinder has a uniform circular cross-section.

A pyramid has a polygonal base and one further vertex (the apex).

A cone has a circular base and an apex.

All points on the surface of a sphere are a fixed distance from its centre.

· identifying right prisms and cylinders and oblique prisms and cylinders

· identifying right pyramids and cones and oblique pyramids and cones

· sketching on isometric grid paper shapes built with cubes

· representing three-dimensional objects in two dimensions from different views 

· confirming, for various convex polyhedra, Euler’s formula

                                    F + V = E + 2
    relating the number of faces (F), the number of vertices    
    (V) and the number of edges (E)

· exploring the history of Platonic solids and how to make them

· making models of polyhedra
	Working Mathematically

Students learn to

interpret and make models from isometric drawings (Communicating)
recognise solids with uniform and non-uniform cross-sections (Communicating)
analyse three-dimensional structures in the environment to explain why they may be particular shapes 
eg buildings, packaging (Reasoning)
visualise and name a common solid given its net (Communicating)
recognise whether a diagram is a net of a solid  (Communicating)
identify parallel, perpendicular and skew lines in the environment (Communicating, Reflecting)


	Properties of Solids (continued)
	Stage 4

	Background Information
	

	The volumes, surface areas and edge lengths of solids are a continuing topic of the Measurement strand.

The description above of the cone is not a strict definition unless one adds here, ‘and every interval from the apex to a point on the circular edge lies on the curved surface’. For most students it would be inappropriate to raise the issue.

In a right prism, the base and top are perpendicular to the other faces. In a right pyramid or cone, the base has a centre of rotation, and the interval joining that centre to the apex is perpendicular to the base (and thus is its axis of rotation). 

Oblique prisms, cylinders, pyramids and cones are those that are not right.

A polyhedron is called regular if its faces are congruent regular polygons and all pairs of adjacent faces make equal angles with each other. There are only five regular polyhedra: the regular tetrahedron, hexahedron (cube), octahedron, dodecahedron and icosahedron. They are also known as the Platonic solids, because Plato used them in his description of the nature of matter. Each can be drawn in a sphere, and a sphere can be drawn inside each.
	Polyhedra have three types of boundaries – faces, edges and vertices. Euler’s formula gives a relationship amongst the numbers of these boundaries for convex polyhedra. The formula does not always hold if the solid has curved faces or is non-convex.

Students could investigate when and where Plato and Euler lived and their contributions to mathematics.

Students in Years 7–10 Design and Technology may apply the skills developed in this topic, when they ‘prepare diagrams, sketches and/or drawings for the making of models or products’.

The Years 7–10 Design and Technology Syllabus, in the section on graphical communication, refers to sketching, drawing with instruments, technical drawing, isometric drawing, orthographic drawing and perspective drawing.

In Science students investigate shapes of crystals. This may involve drawing and building models of crystals.

This topic may be linked to perspective drawing in art work.




	Two-dimensional Space
	Stage 2

	SGS2.2a
	Key Ideas

	Manipulates, compares, sketches and names two-dimensional shapes and describes their features
	Identify and name pentagons, octagons and parallelograms presented in different orientations

Compare and describe special groups of quadrilaterals

Make tessellating designs by reflecting, translating and rotating

Find all lines of symmetry for a two-dimensional shape

	Knowledge and Skills

Students learn about

manipulating, comparing and describing features of two-dimensional shapes, including pentagons, octagons and parallelograms

identifying and naming pentagons, octagons, trapeziums and parallelograms presented in different orientations 

eg
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comparing and describing the features of special groups of quadrilaterals

using measurement to confirm features of two-dimensional shapes eg the opposite sides of a parallelogram are the same length

grouping two-dimensional shapes using multiple attributes eg those with parallel sides and right angles 

making representations of two-dimensional shapes in different orientations 

constructing two-dimensional shapes from a variety of materials eg plastic, straws and connectors

comparing the rigidity of two-dimensional frames of three sides with those of four or more sides

making tessellating designs by reflecting (flipping), translating (sliding) and rotating (turning) a two-dimensional shape

finding lines of symmetry for a given shape
	Working Mathematically

Students learn to

select a shape from a description of its features 
(Applying Strategies, Communicating)
describe objects in the environment that can be represented by two-dimensional shapes 
(Communicating, Reflecting)
explain why a particular two-dimensional shape has a given name eg ‘It has four sides, and the opposite sides are parallel.’ (Communicating, Reflecting) 

recognise that a particular shape can be represented in different sizes and orientations (Reflecting)
use computer drawing tools to create a tessellating design by copying, pasting and rotating regular shapes (Applying Strategies)
describe designs in terms of reflecting, translating and rotating (Communicating)
explain why any line through the centre of a circle is a line of symmetry (Communicating, Reasoning)
determine that a triangle cannot be constructed from three straws if the sum of the lengths of the two shortest straws is less than the longest straw (Reasoning)
explain how four straws of different lengths can produce quadrilaterals of different shapes and also three-dimensional figures (Communicating, Reasoning)
explain why a four-sided frame is not rigid (Communicating, Reasoning)

	Background Information
	

	It is important for students to experience a variety of shapes in order to develop flexible mental images.

Students need to be able to recognise shapes presented in different orientations. In addition, they should have experiences identifying both regular and irregular shapes. Regular shapes have all sides equal and all angles equal.


	When constructing polygons using materials such as straws of different lengths for sides, students should be guided to an understanding that:

· sometimes a triangle cannot be made from 3 straws

· a shape made from three lengths, ie a triangle, is always flat

· a shape made from four or more lengths need not be flat

· a unique triangle is formed if given three lengths

· more than one two-dimensional shape will result if more than three lengths are used.

	Language
	

	It is actually the angles that are the focus for the general naming system used for shapes. A polygon (Greek ‘many angles’) is a closed shape with three or more angles and sides.
	Quadrilateral is a term used to describe all four-sided figures.

	Two-dimensional Space
	Stage 2

	SGS2.2b
	Key Ideas

	Identifies, compares and describes angles in practical situations
	Recognise openings, slopes and turns as angles

Describe angles using everyday language and the term ‘right’

Compare angles using informal means

	Knowledge and Skills

Students learn about

identifying and naming perpendicular lines

identifying angles with two arms in practical situations  eg corners 

identifying the arms and vertex of the angle in an opening, a slope and a turn where one arm is visible

    eg the bottom of a door when it is open is the visible arm and the imaginary line at the base of the doorway is the other arm

comparing angles using informal means such as an angle tester

describing angles using everyday language and the term ‘right’ to describe the angle formed when perpendicular lines meet
drawing angles of various sizes by tracing along the adjacent sides of shapes and describing the angle drawn
	Working Mathematically

Students learn to

identify examples of angles in the environment and as corners of two-dimensional shapes 
(Applying Strategies, Reflecting)
identify angles in two-dimensional shapes and three-dimensional objects (Applying Strategies)
create simple shapes using computer software involving direction and angles (Applying Strategies)
explain why a given angle is, or is not, a right angle (Reasoning)

	Background Information
	

	At this Stage, students need informal experiences of creating, identifying and describing a range of angles. This will lead to an appreciation of the need for a formal unit to measure angles which is introduced in Stage 3.

The use of informal terms ‘sharp’ and ‘blunt’ to describe acute and obtuse angles respectively are actually counterproductive in identifying the nature of angles as they focus students’ attention to the external points of the angle rather than the amount of turning between the angle arms.

Paper folding is a quick and simple means of generating a wide range of angles for comparison and copying.
	A simple angle tester can be created by cutting the radii of two equal circles and sliding the cuts together. Another can be made by joining two narrow straight pieces of card with a split-pin to form the rotatable arms of an angle.


The arms of these angles are different lengths. However, the angles are the same size as the amount of turning between the arms is the same.

Students may mistakenly judge an angle to be greater in size than another on the basis of the length of the arms of the angles in the diagram.

	Language
	

	Polygons are named according to the number of angles
eg pentagons have five angles, hexagons have six angles, and octagons have eight angles.
	


	Two-dimensional Space
	Stage 3

	SGS3.2a
	Key Ideas

	Manipulates, classifies and draws two-dimensional shapes and describes side and angle properties
	Identify right-angled, isosceles, equilateral and scalene triangles

Identify and draw regular and irregular two-dimensional shapes 

Identify and name parts of a circle

Enlarge and reduce shapes, pictures and maps

Identify shapes that have rotational symmetry

	Knowledge and Skills

Students learn about

identifying and naming right-angled triangles

manipulating, identifying and naming isosceles, equilateral and scalene triangles 

comparing and describing side properties of isosceles, equilateral and scalene triangles 

exploring by measurement angle properties of isosceles, equilateral and scalene triangles

exploring by measurement angle properties of squares, rectangles, parallelograms and rhombuses

identifying and drawing regular and irregular two-dimensional shapes from descriptions of their side and angle properties 

using templates, rulers, set squares and protractors to draw regular and irregular two-dimensional shapes 

identifying and drawing diagonals on two-dimensional shapes 

comparing and describing diagonals of different two-dimensional shapes 

creating circles by finding points that are equidistant from a fixed point (the centre) 

identifying and naming parts of a circle, including the centre, radius, diameter, circumference, sector, semi-circle and quadrant

identifying shapes that have rotational symmetry, determining the order of rotational symmetry

making enlargements and reductions of 
two-dimensional shapes, pictures and maps

comparing and discussing representations of the same object or scene in different sizes eg student drawings enlarged or reduced on a photocopier
	Working Mathematically

Students learn to

select a shape from a description of its features 
(Applying Strategies, Communicating)
describe side and angle properties of two-dimensional shapes (Communicating)
construct a shape using computer drawing tools, from a description of its side and angle properties 
(Applying Strategies)
explain classifications of two-dimensional shapes (Communicating)
inscribe squares, equilateral triangles, regular hexagons and regular octagons in circles (Applying Strategies)
explain the difference between regular and irregular shapes (Communicating)
construct designs with rotational symmetry, including using computer drawing tools (Applying Strategies)

enlarge or reduce a graphic or photograph using computer software (Applying Strategies)
use computer drawing tools to manipulate shapes in order to investigate rotational symmetry 
(Applying Strategies)

	Background Information
	

	A shape is said to have rotational symmetry if a tracing of the shape matches it after the tracing is rotated part of a full turn.
	

	Language
	

	Scalene means ‘uneven’ (Greek word ‘skalenos’: uneven): our English word ‘scale’ comes from the same word. Isosceles comes from the two Greek words ‘isos’: equals and ‘skelos’: leg; 
	equilateral comes from the two Latin words ‘aequus’: equal and ‘latus’: side; equiangular comes from ‘aequus’ and another Latin word ‘angulus’: corner.

	Two-dimensional Space
	Stage 3

	SGS3.2b
	Key Ideas

	Measures, constructs and classifies angles
	Classify angles as right, acute, obtuse, reflex, straight or a revolution

Measure in degrees and construct angles using a protractor

	Knowledge and Skills

Students learn about

identifying the arms and vertex of an angle where both arms are invisible, such as rotations and rebounds 

recognising the need for a formal unit for the measurement of angles

using the symbol for degrees ( º )

using a protractor to construct an angle of a given size and to measure angles 

estimating and measuring angles in degrees

classifying angles as right, acute, obtuse, reflex, straight or a revolution

identifying angle types at intersecting lines
	Working Mathematically

Students learn to

describe angles found in their environment (Communicating, Reflecting)

compare angles in different two-dimensional shapes (Applying Strategies)
explain how an angle was measured (Communicating)
rotate a graphic or object through a specified angle about a particular point, including using the rotate function in a computer drawing program (Applying Strategies)

	Background Information
	

	A circular protractor calibrated from 0( to 360( may be easier for students to use to measure reflex angles than a semicircular protractor calibrated from 0( to 180(. 

There are 360( in an angle of complete revolution. 
	A rebound could be created by rolling a tennis ball towards a wall at an angle and tracing the path with chalk to show the angle.


	Angles
	Stage 4

	SGS4.2
	Key Ideas

	Identifies and names angles formed by the intersection of straight lines, including those related to transversals on sets of parallel lines, and makes use of the relationships between them
	Classify angles and determine angle relationships

Construct parallel and perpendicular lines and determine associated angle properties

Complete simple numerical exercises based on geometrical properties

	Knowledge and Skills

Students learn about

Angles at a Point

· labelling and naming points, lines and intervals using capital letters

· labelling the vertex and arms of an angle with capital letters

· labelling and naming angles using (A and (XYZ notation

· using the common conventions to indicate right angles and equal angles on diagrams

· identifying and naming adjacent angles (two angles with a common vertex and a common arm), vertically opposite angles, straight angles and angles of complete revolution, embedded in a diagram

· using the words ‘complementary’ and ‘supplementary’ for angles adding to 90º and 180º respectively, and the terms ‘complement’ and ‘supplement’

· establishing and using the equality of vertically opposite angles
Angles Associated with Transversals

· identifying and naming a pair of parallel lines and a transversal

· using common symbols for ‘is parallel to’ ( 
[image: image3.wmf]) and ‘is perpendicular to’ ( ( )

· using the common conventions to indicate parallel lines on diagrams

· identifying, naming and measuring the alternate angle pairs, the corresponding angle pairs and the co-interior angle pairs for two lines cut by a transversal

· recognising the equal and supplementary angles formed when a pair of parallel lines are cut by a transversal

· using angle properties to identify parallel lines

· using angle relationships to find unknown angles in diagrams
	Working Mathematically

Students learn to

recognise and explain why adjacent angles adding to 90º form a right angle (Reasoning)
recognise and explain why adjacent angles adding to 180º form a straight angle (Reasoning)
recognise and explain why adjacent angles adding to 360º form a complete revolution (Reasoning)
find the unknown angle in a diagram using angle results, giving reasons (Applying Strategies, Reasoning)
apply angle results to construct a pair of parallel lines using a ruler and a protractor, a ruler and a set square, or a ruler and a pair of compasses (Applying Strategies)
apply angle and parallel line results to determine properties of two-dimensional shapes such as the square, rectangle, parallelogram, rhombus and trapezium (Applying Strategies, Reasoning, Reflecting)
identify parallel and perpendicular lines in the environment (Reasoning, Reflecting )
construct a pair of perpendicular lines using a ruler and a protractor, a ruler and a set square, or a ruler and a pair of compasses (Applying Strategies)
· use dynamic geometry software to investigate angle relationships (Applying Strategies, Reasoning)


	Background Information
	

	At this Stage, students are to be encouraged to give reasons when finding unknown angles. For some students formal setting out could be introduced. For example, 


(ABQ = 70º (corresponding angles, AC  
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Eratosthenes’ calculation of the circumference of the earth used parallel line results.
	Students could explore the results about angles associated with parallel lines cut by a transversal by starting with corresponding angles – move one vertex and all four angles to the other vertex by a translation. The other two results then follow using vertically opposite angles and angles on a straight line. Alternatively, the equality of the alternate angles can be seen by rotation about the midpoint of the transversal.

	Properties of Geometrical Figures
	Stage 4

	SGS4.3
	Key Ideas

	Classifies, constructs, and determines the properties of triangles and quadrilaterals
	Classify, construct and determine properties of triangles and quadrilaterals

Complete simple numerical exercises based on geometrical properties

	Knowledge and Skills

Students learn about

Notation

· labelling and naming triangles (eg ABC) and quadrilaterals (eg ABCD) in text and on diagrams

· using the common conventions to mark equal intervals on diagrams

Triangles

· recognising and classifying types of triangles on the basis of their properties (acute-angled triangles, right-angled triangles, obtuse-angled triangles, scalene triangles, isosceles triangles and equilateral triangles)

· constructing various types of triangles using geometrical instruments, given different information 
eg the lengths of all sides, two sides and the included angle, and two angles and one side

· justifying informally by paper folding or cutting, and testing by measuring, that the interior angle sum of a triangle is 180º, and that any exterior angle equals the sum of the two interior opposite angles

· using a parallel line construction, to prove that the interior angle sum of a triangle is 180º
· proving, using a parallel line construction, that any exterior angle of a triangle is equal to the sum of the two interior opposite angles

Quadrilaterals

· distinguishing between convex and non-convex quadrilaterals (the diagonals of a convex quadrilateral lie inside the figure)

· establishing that the angle sum of a quadrilateral is 360º
· constructing various types of quadrilaterals 

· investigating the properties of special quadrilaterals (trapeziums, kites, parallelograms, rectangles, squares and rhombuses) by using symmetry, paper folding, measurement and/or applying geometrical reasoning Properties to be considered include :

   opposite sides parallel

   opposite sides equal

   adjacent sides perpendicular

   opposite angles equal

   diagonals equal in length

   diagonals bisect each other

   diagonals bisect each other at right angles 

   diagonals bisect the angles of the quadrilateral


	Working Mathematically

Students learn to

· sketch and label triangles and quadrilaterals from a given verbal description (Communicating)
· describe a sketch in sufficient detail for it to be drawn (Communicating)
· recognise that a given triangle may belong to more than one class (Reasoning)
· recognise that the longest side of a triangle is always opposite the largest angle (Applying Strategies, Reasoning)
· recognise and explain why two sides of a triangle must together be longer than the third side 
(Applying Strategies, Reasoning)
· recognise special types of triangles and quadrilaterals embedded in composite figures or drawn in various orientations (Communicating)
· determine if particular triangles and quadrilaterals have line and/or rotational symmetry (Applying Strategies)
· apply geometrical facts, properties and relationships to solve numerical problems such as finding unknown sides and angles in diagrams (Applying Strategies)
· justify their solutions to problems by giving reasons using their own words (Reasoning)
· bisect an angle by applying geometrical properties 
eg constructing a rhombus (Applying Strategies)
· bisect an interval by applying geometrical properties 
eg constructing a rhombus (Applying Strategies)
· draw a perpendicular to a line from a point on the line by applying geometrical properties eg constructing an isosceles triangle (Applying Strategies)
· draw a perpendicular to a line from a point off the line by applying geometrical properties eg constructing a rhombus (Applying Strategies)
· use ruler and compasses to construct angles of 60º and 120º by applying geometrical properties eg constructing an equilateral triangle (Applying Strategies)
· explain that a circle consists of all points that are a given distance from the centre and how this relates to the use of a pair of compasses 
(Communicating, Reasoning)
· use dynamic geometry software to investigate the properties of geometrical figures
(Applying Strategies, Reasoning)


	Properties of Geometrical Figures (continued)
	Stage 4

	· investigating the line symmetries and the order of rotational symmetry of the special quadrilaterals
· classifying special quadrilaterals on the basis of their properties
Circles

· identifying and naming parts of the circle and related lines, including arc, tangent and chord

· investigating the line symmetries and the rotational symmetry of circles and of diagrams involving circles, such as a sector and a circle with a chord or tangent
	

	Background Information
	

	The properties of special quadrilaterals are important in Measurement. For example, the perpendicularity of the diagonals of a rhombus and a kite allow a rectangle of twice the size to be constructed around them, leading to formulae for finding area.

At this Stage, the treatment of triangles and quadrilaterals is still informal, with students consolidating their understandings of different triangles and quadrilaterals and being able to identify them from their properties. 

Students who recognise class inclusivity and minimum requirements for definitions may address this Stage 4 outcome concurrently with Stage 5 Space and Geometry outcomes, where properties of triangles and quadrilaterals are deduced from formal definitions.
	Students should be encouraged to give reasons orally and in written form for their findings and answers. For some students formal setting out could be introduced.
A range of examples of the various triangles and quadrilaterals should be given, including quadrilaterals containing a reflex angle and figures presented in different orientations.

Mathematical templates and software such as dynamic geometry, and draw and paint packages are additional tools that are useful in drawing and investigating geometrical figures. Computer drawing programs enable students to prepare tessellation designs and to compare these with other designs such as those of Escher.

	Language
	

	Scalene means ‘uneven’ (Greek word ‘skalenos’: uneven): our English word ‘scale’ comes from the same word. Isosceles comes from the two Greek words ‘isos’: equals and ‘skelos’: leg; equilateral comes from the two Latin words ‘aequus’: equal and ‘latus’: side; equiangular comes from ‘aequus’ and another Latin word ‘angulus’: corner.
	


	Properties of Geometrical Figures
	Stage 4

	SGS4.4
	Key Ideas

	Identifies congruent and similar two-dimensional figures stating the relevant conditions
	Identify congruent figures 

Investigate similar figures and interpret and construct scale drawings

	Knowledge and Skills

Students learn about

Congruence

· identifying congruent figures by superimposing them through a combination of rotations, reflections and translations

· matching sides and angles of two congruent polygons

· naming the vertices in matching order when using the symbol 
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in a congruence statement

· drawing congruent figures using geometrical instruments 

· determining the condition for two circles to be congruent (equal radii)

Similarity
· using the term ‘similar’ for any two figures that have the same shape but not necessarily the same size

· matching the sides and angles of similar figures

· naming the vertices in matching order when using the symbol lll in a similarity statement

· determining that shape, angle size and the ratio of matching sides are preserved in similar figures 

· determining the scale factor for a pair of similar polygons

· determining the scale factor for a pair of circles

· calculating dimensions of similar figures using the enlargement or reduction factor

· choosing an appropriate scale in order to enlarge or reduce a diagram

· constructing scale drawings

· drawing similar figures using geometrical instruments
	Working Mathematically

Students learn to

recognise congruent figures in tessellations, art and design work (Reflecting)
interpret and use scales in photographs, plans and drawings found in the media and/or other learning areas (Applying Strategies, Communicating)
enlarge diagrams such as cartoons and pictures
 (Applying Strategies)
apply similarity to finding lengths in the environment where it is impractical to measure directly eg heights of trees, buildings (Applying Strategies, Reasoning)
apply geometrical facts, properties and relationships to solve problems such as finding unknown sides and angles in diagrams (Applying Strategies, Reasoning)
justify their solutions to problems by giving reasons using their own words (Reasoning, Communicating)
recognise that area, length of matching sides and angle sizes are preserved in congruent figures (Reasoning)
recognise that shape, angle size and the ratio of matching sides are preserved in similar figures (Reasoning)
recognise that similar and congruent figures are used in specific designs, architecture and art work eg works by Escher, Vasarely and Mondrian; or landscaping in European formal gardens (Reflecting)
find examples of similar and congruent figures embedded in designs from many cultures and historical periods (Reflecting)
· use dynamic geometry software to investigate the properties of geometrical figures
    (Applying Strategies, Reasoning)

	Background Information
	

	Similarity is linked with ratio in the Number strand and

with map work in Geography.
	Similar and congruent figures are embedded in a variety of designs (eg tapa cloth, Aboriginal designs, Indonesian ikat designs, Islamic designs, designs used in ancient Egypt and Persia, window lattice, woven mats and baskets).

	Language
	

	The term ‘corresponding’ is often used in relation to congruent and similar figures to refer to angles or sides in the same position, but it also has a specific meaning when used to describe a pair of angles in relation to lines cut by a transversal. This syllabus has used ‘matching’ to describe angles and sides in the same position; however, the use of the word ‘corresponding’ is not incorrect.
	The term ‘superimpose’ is used to describe the placement of one figure upon another in such a way that the parts of one coincide with the parts of the other.




	Properties of Geometrical Figures
	Stage 5.2

	SGS5.2.1
	Key Ideas

	Develops and applies results related to the angle sum of interior and exterior angles for any convex polygon
	Establish sum of exterior angles result and sum of interior angles result for polygons

	Knowledge and Skills

Students learn about

· applying the result for the interior angle sum of a triangle to find, by dissection, the interior angle sum of  polygons with 4,5,6,7,8, … sides

· defining the exterior angle of a convex polygon

· establishing that the sum of the exterior angles of any convex polygon is 360(
· applying angle sum results to find unknown angles
	Working Mathematically

Students learn to

· express in algebraic terms the interior angle sum of a polygon with n sides eg (n–2) 
[image: image6.wmf]´

 180( (Communicating)
· find the size of the interior and exterior angles of regular polygons with 5,6,7,8, … sides 
(Applying Strategies)
· solve problems using angle sum of polygon results (Applying Strategies)

	Background Information
	

	This topic may be applied when investigating which shapes tessellate.

This work may be extended to interpreting the sum of the exterior angles of a convex polygon as the amount of turning during a circuit of the boundary, and generalising to circles and any closed curve. 
	Comparing the perimeters of inscribed and circumscribed polygons leads to an approximation for the circumference of a circle. This is the method Archimedes used to develop an approximation for the ratio of the circumference to the diameter, that is, π.


	Properties of Geometrical Figures
	Stage 5.2

	SGS5.2.2
	Key Ideas

	Develops and applies results for proving that triangles are congruent or similar
	Identify similar triangles and describe their properties

Apply tests for congruent triangles

Use simple deductive reasoning in numerical and non-numerical problems

Verify the properties of special quadrilaterals using congruent triangles

	Knowledge and Skills

Students learn about

Congruent Triangles

· determining what information is needed to show that two triangles are congruent

If three sides of one triangle are respectively equal to three sides of another triangle, then the two triangles are congruent (SSS).

If two sides and the included angle of one triangle are respectively equal to two sides and the included angle of another triangle, then the two triangles are congruent (SAS).

If two angles and one side of one triangle are respectively equal to two angles and the matching side of another triangle, then the two triangles are congruent (AAS).

If the hypotenuse and a second side of one right-angled triangle are respectively equal to the hypotenuse and a second side of another right-angled triangle, then the two triangles are congruent (RHS).

· applying the congruency tests to justify that two triangles are congruent

· applying congruent triangle results to establish properties of isosceles and equilateral triangles 
eg  If two sides of a triangle are equal, then the 
     angles opposite the equal sides are equal.

Conversely, if two angles of a triangle are equal, then the sides opposite those angles are equal.

If three sides of a triangle are equal then each interior angle is 60º.
· applying congruent triangle results to establish some of the properties of special quadrilaterals, including diagonal properties eg the diagonals of a parallelogram bisect each other

· applying the four triangle congruency tests in numerical exercises to find unknown sides and angles 

Similar Triangles

· identifying the elements preserved in similar triangles, namely angle size and the ratio of corresponding sides

· determining whether triangles are similar

· applying the enlargement or reduction factor to find unknown sides in similar triangles

· calculating unknown sides in a pair of similar triangles
	Working Mathematically

Students learn to

· apply the properties of congruent and similar triangles to solve problems, justifying the results 
(Applying Strategies, Reasoning)
· apply simple deductive reasoning in solving numerical and non-numerical problems 
(Applying Strategies, Reasoning)
· explain why any two equilateral triangles, or any two squares, are similar, and explain when they are congruent (Communicating, Reasoning)
· investigate whether any two rectangles, or any two isosceles triangles, are similar 
(Applying Strategies, Reasoning)
· use dynamic geometry software to investigate the properties of geometrical figures
    (Applying Strategies, Reasoning)


	Background Information
	

	The definitions of the trigonometric ratios depend upon the similarity of triangles eg any two right-angled triangles in which another angle is 30º must be similar.
	Students are expected to give reasons to justify their results. For some students formal setting out could be introduced. For students proceeding to Stage 5.3 outcomes, this material could be combined with the more formal Euclidean approach in SGS5.3.1 and SGS5.3.2.


	§ Deductive Geometry
	Stage 5.3

	§ SGS5.3.1
	Key Ideas

	Constructs arguments to prove geometrical results
	Construct proofs of geometrical relationships involving congruent or similar triangles

	Knowledge and Skills

Students learn about

Geometric Reasoning

· determining minimum conditions to deduce two triangles are congruent

· writing formal proofs of congruence of triangles, preserving matching order of vertices

· constructing and writing geometrical arguments to prove a general geometrical result, giving reasons at each step of the argument eg prove that the angle in a semicircle is a right angle

· proving Pythagoras’ theorem and applying it in geometric contexts

· applying the converse of Pythagoras’ theorem
      If the square on one side of a triangle equals the     
      sum of the squares on the other two sides, then the 
      angle between these other two sides is a right angle.
· solving Euclidean geometry problems


	Working Mathematically

Students learn to

· prove statements about geometrical figures 
(Reasoning, Communicating, Applying Strategies)
· solve problems using deductive reasoning 
(Reasoning, Applying Strategies)
· make, refine and test conjectures (Questioning, Communicating, Applying Strategies, Reasoning)
· state possible converses of known results, and examine whether or not they are also true 
(Communicating, Applying Strategies, Reasoning)
· use dynamic geometry software to investigate and test conjectures about geometrical figures
    (Applying Strategies, Reasoning)


	Background Information
	

	Memorisation of proofs is not intended. Every statement or theorem presented to students to prove could be confirmed first by construction and measurement.


	Students may be interested in reading about the history of deductive geometry, including the work of Euclid and Gauss. 

Students could investigate who first proved that the angle in a semicircle is a right angle.

It was said that the Academy of Plato (c 429–347 BC) had an inscription above its entrance: 
(((((((((((( (((((( (((((( literally meaning ‘no-one ungeometrical may enter’.


§ 

	Deductive Geometry
	Stage 5.3

	§ SGS5.3.2
	Key Ideas

	Determines properties of triangles and quadrilaterals using deductive reasoning
	Use deductive geometry to prove properties of special triangles and quadrilaterals

	Knowledge and Skills

Students learn about

Definitions

· stating a definition as the minimum amount of information needed to identify a particular figure

· proving properties of isosceles and equilateral triangles and special quadrilaterals from the formal definitions of the shapes

Definitions:

A scalene triangle is a triangle with no two sides equal in length.

An isosceles triangle is a triangle with two sides equal in length.

An equilateral triangle is a triangle with all sides equal in length.

A trapezium is a quadrilateral with at least one pair of opposite sides parallel.

A parallelogram is a quadrilateral with both pairs of opposite sides parallel.

A rhombus is a parallelogram with two adjacent sides equal in length.

A rectangle is a parallelogram with one angle a right angle.

A square is a rectangle with two adjacent sides equal.

Theorems

· proving and applying theorems and properties related to triangles and quadrilaterals

The sum of the interior angles of a triangle is 180(.

The exterior angle of a triangle is equal to the sum of the two interior opposite angles.

If two sides of a triangle are equal, then the angles opposite those sides are equal.

Conversely, if two angles of a triangle are equal, then the sides opposite those angles are equal.

Each angle of an equilateral triangle is equal to 60(.

The sum of the interior angles of a quadrilateral is 360(.

The opposite angles of a parallelogram are equal.

The opposite sides of a parallelogram are equal.

The diagonals of a parallelogram bisect each other.

The diagonals of a rhombus bisect each other at right angles.
The diagonals of a rhombus bisect the vertex angles through which they pass.
The diagonals of a rectangle are equal.
	Working Mathematically

Students learn to

· deduce the size of unknown angles and sides by applying congruency and/or theorems (Applying Strategies, Reasoning)
· apply theorems and properties of triangles and quadrilaterals to solve problems, justifying solutions using deduction (Applying Strategies, Reasoning)
· use and interpret formal definitions when presenting a deductive argument 
(Applying Strategies, Reasoning, Communicating )
· apply theorems and properties of triangles and quadrilaterals to deduce further geometrical relationships involving triangles and quadrilaterals (Communicating, Applying Strategies, Reasoning)
· reason that any result proven for a parallelogram would also hold for a rectangle (Reasoning)
· give reasons why a square is a rhombus, but a rhombus is not necessarily a square (Reasoning)
· use a diagram or flow chart to show the relationships between different quadrilaterals 
(Communicating, Reasoning, Reflecting)
· solve arithmetic and non-arithmetic problems in Euclidean geometry based on known assumptions and proven theorems (Applying Strategies)
· use dynamic geometry software to investigate and test conjectures about geometrical figures
    (Applying Strategies, Reasoning)


	§ Deductive Geometry (continued)
	Stage 5.3

	Tests for Quadrilaterals

· proving and applying tests for quadrilaterals 

If both pairs of opposite angles of a quadrilateral are equal, then it is a parallelogram.

If both pairs of opposite sides of a quadrilateral are equal, then it is a parallelogram.

If all sides of a quadrilateral are equal, then it is a rhombus.

	

	Background Information
	

	Attention should be given to the logical sequence of theorems and to the types of arguments used.  Memorisation of proofs is not intended.  Ideally, every theorem presented should be preceded by a straight-edge-and-compasses construction to confirm it, and then proven, in a manner appropriate to the student’s work level, by way of an exercise or an investigation.

In Euclidean geometry, congruence is the method by which symmetry arguments are constructed.  It is often helpful intuitively to see exactly what transformation, or sequence of transformations, will map one triangle into a congruent triangle.  For example, the proof that the opposite sides of a parallelogram are equal involves constructing a diagonal and proving that the resulting triangles are congruent - these two triangles can be transformed into each other by a rotation of 180º about the midpoint of the diagonal.


	In the universe of Einstein’s general theory of relativity, three-dimensional space is curved, and as a result, the sum of the angles of a physical triangle of cosmological proportions is not 180º. Abstract geometries of this nature were developed by Gauss, Bolyai, Lobachevsky and Riemann and others in the early 19th century, amid suspicions that Euclidean geometry may not be the correct description of physical space.

The Elements of Euclid (c 325-265 BC) gives an account of geometry written almost entirely as a sequence of axioms, definitions, theorems and proofs.  Its methods have had an enormous influence on mathematics.  Students could read some of Book 1 for a far more systematic account of the geometry of triangles and quadrilaterals.

Dynamic geometry software enables students to explore properties of and relationships between geometrical figures.


§ 

	Deductive Geometry
	Stage 5.3

	§ SGS5.3.3
	Key Ideas

	Constructs geometrical arguments using similarity tests for triangles
	Construct geometrical arguments using similarity tests for triangles

	Knowledge and Skills

Students learn about

Similar Triangles

· determining what information is needed to establish that two triangles are similar     

If the three sides of one triangle are proportional to the three sides of another triangle, then the two triangles are similar.


If two sides of one triangle are proportional to two sides of another triangle, and the included angles are equal, then the two triangles are similar.

If two angles of one triangle are respectively equal to two angles of another triangle, then the two triangles are similar.

 If the hypotenuse and a second side of a right-angled  triangle are proportional to the hypotenuse and a second side of another right-angled triangle, then the two triangles are similar.
· writing formal proofs of similarity of triangles in the standard four- or five-line format, preserving the matching order of vertices, identifying the similarity factor when appropriate, and drawing relevant conclusions from this similarity
· proving and applying further theorems using similarity, in particular
The interval joining the midpoints of two sides of a triangle is parallel to the third side and half its length.

Conversely, the line through the midpoint of a side of a triangle parallel to another side bisects the third side.
	Working Mathematically

Students learn to

· prove statements about geometrical figures 
(Reasoning, Communicating, Applying Strategies)
· solve problems using deductive reasoning 
(Reasoning, Applying Strategies)
· make, refine and test conjectures (Questioning, Communicating, Applying Strategies, Reasoning)
· state possible converses of known results, and examine whether or not they are also true 
(Communicating, Applying Strategies, Reasoning)
· use dynamic geometry software to investigate and test conjectures about geometrical figures
    (Applying Strategies, Reasoning)


	Background Information
	

	Work on similar triangles links to Measurement. If the ratio of matching sides is k:1 then the ratio of the areas is k2 : 1


	In the next topic on Circle Geometry, similarity of triangles is used to prove further theorems on intersecting chords, secants and tangents.


	# Circle Geometry
	Stage 5.3

	# SGS5.3.4
	Key Ideas

	Applies deductive reasoning to prove circle theorems and to solve problems
	Deduce chord, angle, tangent and secant properties of circles

	Knowledge and Skills

Students learn about

· identifying and naming parts of a circle (centre, radius, diameter, circumference, sector, arc, chord, secant, tangent, segment, semicircle)

· using terminology associated with angles in circles such as subtend, standing on the same arc, angle at the centre, angle at the circumference, angle in a segment

· identifying the arc on which an angle at the centre or circumference stands

· demonstrating that at any point on a circle, there is a unique tangent to the circle, and that this tangent is perpendicular to the radius at the point of contact

· using the above result as an assumption when proving theorems involving tangents

· proving and applying the following theorems: 

Chord Properties

Chords of equal length in a circle subtend equal angles at the centre and are equidistant from the centre.

The perpendicular from the centre of a circle to a chord bisects the chord.

Conversely, the line from the centre of a circle to the midpoint of a chord is perpendicular to the chord.

The perpendicular bisector of a chord of a circle passes through the centre.

Given any three non-collinear points, the point of intersection of the perpendicular bisectors of any two sides of the triangle formed by the three points is the centre of the circle through all three points.

When two circles intersect, the line joining their centres bisects their common chord at right angles.
Angle properties

The angle at the centre of a circle is twice the angle at the circumference standing on the same arc.

The angle in a semicircle is a right angle.

Angles at the circumference, standing on the same arc, are equal.

The opposite angles of cyclic quadrilaterals are supplementary.

An exterior angle at a vertex of a cyclic quadrilateral is equal to the interior opposite angle.


	Working Mathematically

Students learn to

· apply circle theorems to prove that the angle in a semicircle is a right angle 
(Applying Strategies, Reasoning)
· apply circle theorems to find unknown angles and sides in diagrams (Applying Strategies, Reasoning)
· find the centre of a circle by construction 
(Applying Strategies)
· construct tangents to a circle (Applying Strategies)
· use circle and other theorems to prove geometrical results and in problem solving 
(Applying Strategies, Reasoning)


	# Circle Geometry (continued)
	Stage 5.3

	Tangents and secants

The two tangents drawn to a circle from an external point are equal in length.

The angle between a tangent and a chord drawn to the point of contact is equal to the angle in the alternate segment.

When two circles touch, their centres and the point of contact are collinear.

The products of the intercepts of two intersecting chords of a circle are equal.

The products of the intercepts of two intersecting secants to a circle from an external point are equal.

The square of a tangent to a circle from an external point equals the product of the intercepts of any secants from the point.

	

	Background Information
	

	As well as solving arithmetic and algebraic problems in circle geometry, students should be able to reason deductively within more theoretical arguments. Diagrams would normally be given to students, with the important information labelled on the diagram to aid reasoning. Students would sometimes need to produce a clear diagram from a set of instructions.

Attention should be given to the logical sequence of theorems and to the types of arguments used.  Memorisation of proofs is not intended.  Ideally, every theorem presented should be preceded by a straight-edge-and-compasses construction to  confirm it, and then proven, in a manner appropriate to the student’s work level, by way of an exercise or an investigation.


	The tangent-and-radius-theorem is difficult to justify at this Stage, and is probably better taken as an assumption as indicated above.

This topic may be extended to examining the converse of some of the theorems related to cyclic quadrilaterals, leading to a series of conditions for points to be concyclic. However, students may find these results difficult to prove and apply.

The angle in a semicircle theorem is also called Thales’ theorem because it was traditionally ascribed to Thales (c 624–548 BC) by the ancient Greeks, who reported that it was the first theorem ever proven in mathematics.  

The use of dynamic geometry software enables students to investigate chord, angle, tangent and secant properties.


	Position
	Stage 2

	SGS2.3
	Key Ideas

	Uses simple maps and grids to represent position and follow routes
	Use simple maps and grids to represent position and follow routes

Determine the directions N, S, E and W; NE, NW, SE and SW, given one of the directions

Describe the location of an object on a simple map using coordinates or directions

	Knowledge and Skills

Students learn about

describing the location of an object using more than one descriptor eg ‘The book is on the third shelf and second from the left.’ 

using a key or legend to locate specific objects

constructing simple maps and plans 
eg map of their bedroom

using given directions to follow a route on a simple map

drawing and describing a path or route on a simple map or plan

using coordinates on simple maps to describe position 
eg ‘The lion’s cage is at B3.’

plotting points at given coordinates 

using a compass to find North and hence East, South and West

using an arrow to represent North on a map

determining the directions N, S, E and W, given one of the directions 

using N, S, E and W to describe the location of an object on a simple map, given an arrow that represents North eg ‘The treasure is east of the cave.’

using a compass rose to indicate each of the key directions
eg
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determining the directions NE, NW, SE and SW, given one of the directions 

using NE, NW, SE and SW to describe the location of an object on a simple map, given a compass rose
eg ‘The treasure is north-east of the cave.’

	Working Mathematically

Students learn to

use and follow positional and directional language (Communicating)
create simple shapes using computer software  involving direction and angles (Applying Strategies)
discuss the use of grids in the environment 
eg zoo map, map of shopping centre 
(Communicating, Reflecting)
use computer software involving maps, position and paths (Applying Strategies)
create a simple map or plan using computer paint, draw and graphics tools (Applying Strategies)
use simple coordinates in games, including simulation software (Applying Strategies)
interpret and use simple maps found in factual texts and on the Internet (Applying Strategies, Communicating)

	Background Information
	

	Grids are used in many contexts to identify position. Students could create their own simple maps and, by drawing a grid over the map, they can then describe locations.


	Students need to have experiences identifying North from a compass in their own environment and then determining the other three directions, East, West and South. This could be done in the playground before introducing students to using these directions on maps to describe the positions of various places. The four directions NE, NW, SE and SW could then be introduced to assist with descriptions of places that lie between N, S, E or W.


	Position
	Stage 3

	SGS3.3
	Key Ideas

	Uses a variety of mapping skills
	Interpret scales on maps and plans

Make simple calculations using scale

	Knowledge and Skills

Students learn about

finding a place on a map or in a directory, given its coordinates 

using a given map to plan or show a route 
eg route taken to get to the local park

drawing and labelling a grid on a map 

recognising that the same location can be represented by maps or plans using different scales

using scale to calculate the distance between two points on a map

locating a place on a map which is a given direction from a town or landmark  
eg locating a town that is north-east of Broken Hill

drawing maps and plans from an aerial view
	Working Mathematically

Students learn to

use coordinates in simulation software and spreadsheets
(Applying Strategies)
interpret scales on maps and plans  
(Applying Strategies, Reflecting) 

give reasons for using a particular scale on a map or plan (Reasoning)
use street directories, including those accessed on the Internet, to find the route to a given place  
(Applying Strategies)
describe the direction of one place relative to another  
eg Perth is west of Sydney 
(Applying Strategies, Communicating)

	Background Information
	

	At this Stage, a range of mapping skills could be further developed that include the interpretation of scales and simple calculations to find the actual distance between locations on a map.
	This topic links to Human Society and Its Environment (HSIE). These skills could be used to explore the sizes of other countries relative to Australia.

	Language
	

	The word ‘scale’ has different meanings in different contexts. Scale could mean the enlargement or reduction factor for a drawing, the scale marked on a measuring device or a fish scale.  
	


Quadrilaterals





Trapeziums





Parallelograms





Rectangles





Rhombuses





Squares
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