Mathematics Years 7–10 Syllabus: Advice on Programming and Assessment

3.3 Stage 3 Unit: Two-dimensional Space

3.3.1   Outcomes, Key Ideas and Content from the Syllabus

	Space and Geometry - Two-dimensional Space
	Syllabus Content pp 151-152

	
	Key Ideas

	SGS3.2a 

Manipulates, classifies and draws two-dimensional shapes and describes side and angle properties 

SGS3.2b 

Measures, constructs and classifies angles

	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

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

Measure in degrees and construct angles using a protractor

	Working Mathematically Outcomes
	

	Questioning
	Applying Strategies
	Communicating
	Reasoning
	Reflecting

	Asks questions that could be explored using mathematics in relation to Stage 3 content
	Selects and applies appropriate problem-solving strategies, including technological applications, in undertaking investigations
	Describes and represents a mathematical situation in a variety of ways using mathematical terminology and some conventions
	Gives a valid reason for supporting one possible solution over another
	Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 3 content

	Knowledge and Skills
	Working Mathematically

	Two-dimensional Shapes

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
	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)


	Knowledge and Skills

Angles

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

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)


	Technology

Dynamic geometry software and computer drawing tools could be used to manipulate shapes, investigate their properties, and construct designs.
	Links

Shapes can be used in designs created in Visual Arts. Reduction of shapes enables scale drawings to be created and described using scales. This links to Measurement.

	Resources

Chalk, ropes, string, stakes, tape measure, protractor (180º and 360º), compass, templates, paper circles, pattern blocks, geoboards, elastic bands, rulers, grid paper.

List of References (p 48) – No.s 4, 9, 11, 13


	Language

Circle, circumference, compass, radius, diameter, centre, triangle, equilateral, scalene, isosceles, right-angle triangle, rotation, symmetry, polygon, angle, degree.


3.3.2
Learning experiences and assessment activities
	Learning Experiences
	Assessment Activities

	Review of Two-dimensional Space from earlier Stages

To review and consolidate the learning of Two-dimensional Space from Stage 2, students could:

sort and classify a collection of two-dimensional shapes

sort a collection of quadrilaterals and describe the strategies used

describe a particular shape in their own language 

identify shapes in the environment 

select a shape from a description of its features

use a shape to make a tessellating pattern

draw all lines of symmetry on each of a collection of shapes

identify examples of angles in the environment

describe angles using everyday language 

identify right angles in drawings.

Stage 3 Content:

Triangles – Side Properties

The teacher provides students with a variety of equilateral, scalene and isosceles triangles including some right-angled triangles. In small groups, students sort the triangles and discuss reasons for the selection of criteria for sorting.

The students share and compare sorting procedures. 

The teacher prompts students to reflect on all information generated and devise generalisations about the side properties of the types of triangles they have identified. 

Protractors

Students are introduced to the formal unit for measuring angles and the symbol for degrees ((), and shown how to use protractors to measure angles. Circular protractors are effective tools for measuring reflex angles.

In pairs, students estimate the size of various angles and check their partner’s estimates.

Students replicate various angles in the room using geostrips, copy these onto paper, and measure the angles.

Students use protractors to construct angles of various sizes.

Classifying Angles (right, acute, obtuse, reflex, straight, revolution)

Students are introduced to the classification of angles and practise measuring a selection of each of these angles.

Students identify, record and classify as many angles in the environment as they can. In pairs, students create a table for each type of angle they have found and write a description for each type eg ‘These angles are all obtuse because they are greater than 90( but smaller than 180(.’ 

Triangles – Angle Properties 

The teacher provides students with a variety of scalene, isosceles and equilateral triangles, including a variety of 

right-angled, acute-angled and obtuse-angled triangles. In small groups, students sort the triangles and investigate the sizes of the angles for each type of triangle. They then write descriptions of their observations of the angle
	Open-ended Questions [image: image1.wmf]
Open-ended questions can be used to find out what students know and can do from earlier Stages. Students could work on such questions in pairs to encourage discussion of ideas. Listening to students’ conversations provides valuable insights into their knowledge, skills and understanding.

For example:

tell me everything you know about a particular shape 

draw a shape with one line of symmetry (repeat for two, three and four lines of symmetry).

Card-matching Activity

Students match the description of a two-dimensional shape to a diagram of the shape, and to the name of the shape.

Angle Search [image: image2.wmf]
Students are given a worksheet like the following.
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Students are required to draw angles by joining dots, creating as many different angles as possible. 

Students measure and classify the angles, and are encouraged to find a pattern in the answers.

Students could investigate angles on different-sized grids such as 4(4 and 5(5.

	Learning Experiences
	Assessment Activities

	properties for each of the types of triangles. 

The teacher prompts students to reflect on all information generated and devise generalisations about the angle properties of the types of triangles they have identified. 

Measuring Angles in Quadrilaterals

Students are provided with a variety of quadrilaterals. Using a protractor they measure the angles. 

Possible questions include:

what do you expect to find out in your investigations?

how can you record your investigations?

can you classify the angles you have found? 

can you classify the quadrilaterals according to the angles they have?

can you compare the quadrilaterals by the angles they have? How?

Investigating Diagonals

Students investigate the number of diagonals that can be drawn for four, five, six, seven, … sided figures. They record solutions and predict the number of diagonals of figures with more sides.

Students examine the diagonals drawn in squares, rectangles, parallelograms, trapeziums, kites, and rhombuses and describe their observations.

Possible questions include:

for which quadrilaterals are the diagonals also axes of symmetry?

for which quadrilaterals are the diagonals the same length?

Circles 

Students draw circles using chalk and string to determine a possible definition of a circle. Then pairs of compasses can be used to draw circles on paper. Students identify and label parts of the circle including centre, radius, diameter, circumference, sector, semicircle and quadrant.

Possible questions include:

which parts of the circle can you find a label for?

do these labels apply to all circles?

is there a relationship between some parts of the circle?

Students practise using a pair of compasses to make designs using circles. These designs could include inscribing squares, equilateral triangles, regular hexagons and regular octagons in the circles. 

Rotational  Symmetry

Students investigate the rotational symmetry of a variety of polygons , determining the order of rotational symmetry

Enlargements and Reductions of Shapes

Students create enlargements and reductions of various shapes using grid paper and use measurements to make conclusions about the sizes of angles and the relationship between the lengths of the sides.
	Assessment Activity and Work Sample (see page 18)

Triangles [image: image3.wmf]
Students are given a protractor and ruler, and asked to:

1. Use these instruments to draw three different types of triangle.

2. Name the types of triangle you have drawn.

3. Explain how the triangles are different from each other. Use appropriate mathematical terms when naming and explaining.

Quadrilaterals [image: image4.wmf]
Students are asked to list the similarities and differences between pairs of shapes, with diagrams supplied to aid observation. They are prompted to think about sides, angles, diagonals and symmetry.

Shapes

Same

Different

Rectangle


Square


Circles [image: image5.wmf]
Draw a circle with a pair of compasses.

(i) Label the centre O.

(ii) Place a point on the circumference, and label it A.

(iii) Place another point on the circumference, and label it B.

(iv) Join OA, AB and BO. What kind of triangle have you drawn? Justify your answer.

Odd One Out [image: image6.wmf]
Students select the shape that does not belong to a set of given shapes (diagrams supplied). They explain their choice.

What am I? [image: image7.wmf]
Students select a shape and construct questions about the side and angle properties of that shape. In turn, students share questions with the class, who attempt to identify the shape eg ‘My shape has four sides and four equal angles. Two of the sides are the same length. What am I?’


3.3.3

Assessment activity and work sample

Focus: Space and Geometry, Measurement and Working Mathematically

	Triangles
	
[image: image8.wmf]

	Students are given a protractor and ruler, and asked to:

1. Use these instruments to draw three different types of triangles.

2. Name the types of triangle you have drawn.

3. Explain how the triangles are different from each other. Use appropriate mathematical terms when naming and explaining.

Adapted from SNAP 2000, NSW Department of Education and Training
	

	
	

	Possible prompts to assist student engagement
	Suggested Materials

	How did you use the instruments to draw different triangles?

Can you describe one of your triangles?

Why did you choose that particular name for your triangle?

Can you think of any other names for your triangles?

Do any of your triangles look the same? If so, does this mean that they would have the same name?
	protractors, rulers, pencils, blank paper


Outcomes

Length (MS3.1)

Selects and uses the appropriate unit and device to measure lengths, distances and perimeters 
Two-dimensional Space (SGS3.2a)

Manipulates, classifies and draws two-dimensional shapes and describes side and angle properties

Two-dimensional Space (SGS3.2b)

Measures, constructs and classifies angles

Applying Strategies (WMS3.2)

Selects and applies appropriate problem-solving strategies, including technological applications, in undertaking investigations
Communicating (WMS3.3)

Describes and represents a mathematical situation in a variety of ways using mathematical terminology and some conventions
Criteria for judging quality of performance

The student may demonstrate the following:
draws three triangles that are not similar to each other

uses the instruments appropriately

describes triangles using everyday language and some mathematical terminology

describes triangles using terms such as ‘equilateral’, ‘isosceles’, ‘scalene’, ‘acute angle’, ‘right-angled’ and ‘obtuse angle’

covers comprehensively the range of possible triangles.

Feedback

Students will receive:

possible prompt questions related to the assessment activity to assist their engagement

written feedback on individual responses to indicate correct naming of triangles, use of appropriate language, and accuracy of measurement

specific advice about strategies to further consolidate knowledge, skills and understanding, and suggestions for completing related additional tasks 
oral feedback (to the class and individuals) related to the overall understanding of the concepts and misconceptions about the mathematical ideas. 
Triangles Work Sample

Overall Comment

This student can draw three triangles that are not similar but is unable to correctly name the triangles.

The student has used the two ways in which triangles are classified, side properties (scalene, isosceles and equilateral) and angle properties (right-, acute- and obtuse-angled).

[image: image9.wmf]
Follow Up

This student demonstrates a need for further language development. More practice is needed in using appropriate mathematical terms in oral and written form. Spelling and use of apostrophes also need to be addressed.

Further activities to promote understanding of classification and naming of triangles according to both side and angle properties need to be provided.

The teacher may need to draw scalene triangles as well as either equilateral or isosceles triangles to ensure that students do not think that the last two are normal. Triangles used in demonstrations should be of different shapes, sizes and orientations.



1. A right-angled triangle is correctly drawn and named with the right angle correctly indicated.





2. The triangle drawn with two equal sides is called ‘normal’, perhaps because this is the shape of the triangle normally drawn on the board.





3. The scalene triangle drawn has been mislabelled as isosceles.





4. The explanation  of how the triangles are different shows little use of appropriate mathematical terms eg ‘different length’s (sic) for each corner’. 
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