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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Context/setting

The assessment activity is based on a familiar geometrical topic. 

The topic is dissection puzzles – plane or solid figures cut into various pieces.  These are among the oldest and most popular forms of recreational mathematics. 

Conditions

This assessment activity is to be done in class time. It is recommended that students be given two hours in total to complete the activity. 

The assessment will be completed on the worksheet in the spaces provided.

The work is to be done individually without assistance from peers.

Resource requirements

The students require: a pair of compasses, a ruler, a pencil for constructions, scissors, and cardboard.

A calculator may be used.

Additional information

When reproducing this activity for your students, photocopy the two sides of Task 1 facing each other.
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Student Instructions Sheet

There are three tasks in this activity. You should attempt all three.

Equipment: 
Pair of compasses, ruler, pencil for constructions, scissors, cardboard

INTRODUCTION

Dissection puzzles – plane or solid figures cut into various pieces – are among the oldest and most popular forms of recreational mathematics. 

The tangram is probably the most popular 

of all the dissection puzzles.

Task 1

Shown in the diagram below is a top view of the seven tangram puzzle pieces formed in the shape of a square.


Edwina has begun the task of constructing the tangram puzzle in this shape as shown in the diagram below.

Your task is to complete the construction by following the instructions given below.

Leave your construction lines on your work.


a) The point E is the midpoint of the line AB. Using construction techniques find the point E and label it. Draw the line HE.

b) The line CG is part of the angle bisector of ( BCD.  Construct and draw the line CG. Label the points G and J.

c) The line GF is parallel to the line AB.  Construct and draw the line GF. 
Label the point F

Task 2

Do not cut out the pieces of your tangram.

If the puzzle is made from wood that is 0.5cm thick, design a net that would just hold the pieces if they where stacked on top of each other, with the largest triangle as their base.

Accurately draw the net on your blank piece of paper. 

Task 3

This is a practical activity. You should carry out at least two different constructions and use at least 2 different kinds of transformations.

a) Your task is to design and make a dissection puzzle of your own. 

You must show how you construct your puzzle.

Your puzzle must meet the following criteria:

· It must contain at least seven pieces 

· It must include at least two different constructions 

· it must show at least 2 different types of transformations

b) Fully describe both the transformations shown in your design and the constructions you have used. 

c) Write a set of detailed instructions so that someone else could construct a copy of your puzzle.  Use correct mathematical language. 

Assessment schedule: “Constructing Dissection Puzzles”

	
	Achievement Criteria
	Task
	Evidence
	Judgements 
	Sufficiency

	Achievement
	Use geometric techniques to produce a pattern or object


	1

2


	Constructions: midpoint, angle bisector, parallel line

Net of box accurately drawn that will hold 7 pieces of puzzle

Height 3.5cm ± 2mm

Base is a triangle the same size as the tangram piece ± 2mm
	At least two correct constructions

 AND 

Net drawn that will fold to form a triangular prism with at least 3 dimensions correct.


	Both tasks completed.

Replacement evidence for 

constructions may be gained from 3a

	Achievement  with Merit
	Design and produce a pattern or object using geometric techniques.
	3a

3b


	Puzzle design contains at least five pieces 

must show 2 transformations and use 2 constructions

Full description given for 2 constructions and 2 transformations.
	Construction marks should be clearly shown

AND

Transformations accurately drawn but not necessarily constructed. 

e.g. axes of symmetry, centre and angle of rotation, distance and direction for translation and centre and scale factor for enlargement must be given 
	Puzzle drawn and  techniques described.

3 of the 4 techniques described

Replacement evidence for descriptions of representations may be gained from 3c

	Achievement  with Excellence
	Provide a set of instructions to produce a pattern or object using geometric techniques


	3c
	Description given that allows for an accurate reproduction of the puzzle
	Instructions are clear and use correct mathematical language.
	MERIT PLUS

Instructions written that enable a copy of the puzzle to be drawn. The majority of the instructions must be correct.
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