MATHEMATICS	STAGE 3
TEACHING AND LEARNING OVERVIEW
	TERM:
	WEEK:
	STRAND: Measurement & Geometry
 
	[bookmark: _GoBack]SUB-STRAND: 2D Space 2
	WORKING MATHEMATICALLY: 
MA3-1WM & MA3-2WM


	OUTCOMES: MA3-15MG
	Manipulates, classifies and draws two-dimensional shapes, including equilateral, isosceles and scalene triangles, and describes their properties. 


	CONTENT: 

		Investigate combinations of translations, reflections and rotations, with and without the use of digital technologies
· Identify whether a two-dimensional shape has been translated, reflected or rotated, or has undergone a number of transformations, e.g. 'The parallelogram has been rotated clockwise through 90° once and then reflected once'
· Construct patterns of two-dimensional shapes that involve translations, reflections and rotations using computer software  
· Predict the next translation, reflection or rotation in a pattern, eg 'The arrow is being rotated 90° anti-clockwise each time'
· Choose the correct pattern from a number of options when given information about a combination of transformations 


	ASSESSMENT FOR LEARNING
(PRE-ASSESSMENT)
	
[bookmark: _MON_1465833353] Pre-Assessment Task
Students complete the pre-test embedded to the left by drawing reflections, translations and rotations (clockwise and anti-clockwise).


	WARM UP / DRILL
	Interactive Resources: Review types of transformations through the following interactive activities;  http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1031
http://nlvm.usu.edu/en/nav/frames_asid_294_g_2_t_3.html


	TENS ACTIVITY
NEWMAN’S PROBLEM
INVESTIGATION 

	
	
	
	
	
	
	
The shape on the left was reflected 1 square to the right, translated down 2 squares, rotated clockwise 900 in the same square, translated 2 squares to the left and reflected in the square above. Draw its orientation and position on the grid.


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




	QUALITY TEACHING ELEMENTS
	INTELLECTUAL QUALITY
	QUALITY LEARNING ENVIRONMENT
	SIGNIFICANCE

	
	· Deep knowledge 
· Deep understanding
· Problematic knowledge
· Higher-order thinking
· Metalanguage
· Substantive communication
	· Explicit quality criteria
· Engagement
· High expectations
· Social support
· Students’ self-regulation
· Student direction
	· Background knowledge
· Cultural knowledge
· Knowledge integration
· Inclusivity 
· Connectedness
· Narrative

	RESOURCES
	Interactive activities (as referenced) and internet access, cardboard, cardboard cards, geometric shapes of different colour, graphics program (Smart Notebook - or like), grid paper, multiple empty Cartesian plains




TEACHING AND LEARNING EXPERIENCES
	WHOLE CLASS INSTRUCTION MODELLED ACTIVITIES
	GUIDED & INDEPENDENT ACTIVITIES

	· Explicitly communicate lesson outcomes and expectations of work quality.

· Define and reinforce metalanguage used in the unit. Students should be able to communicate using the following language: line (axis) of symmetry, translate, reflect, rotate, clockwise, anti-clockwise, transformation, series and combinations.

· Revision: Revise the different types of transformations using the PowerPoint below.


· Cartesian Plain: For students working at an extension level, explain the x and y axis, and the use of positive and negative integers in the co-ordinates of a Cartesian plane.
	LEARNING SEQUENCE

Remediation
S2 or Early S3
	· Interactive activities: Review transformations through the following activities: http://www.harcourtschool.com/activity/icy_slides_flips_turns/ 
http://www.sciencekids.co.nz/gamesactivities/math/transformation.html
· Robot:  Students guide blindfolded partners around the classroom to secret objects in the room using a combination of transformation movements. Reflections will need to be excluded from this activity. E.g. translate forward 3 steps, rotate 90 degrees to the right / clockwise etc. 

	
	LEARNING SEQUENCE


S3


	· [image: 4 shot slide with a car rotating ]Transformation patterns:  Students create a repeated pattern of stamps or pictures using a combination of transformations drawn with digital technology.  They print and exchange patterns with a partner who has to determine the sequence of transformations used.  Partners then predict the next translation, reflection or rotation in the pattern. 
Example

· Travelling Transformation Game:  Students use transformation cards to move around a board game. Game is embedded to the left. 
· Transformation Golf:  (Interactive excel spreadsheet) Students use a combination of transformations to sink a golf ball, endeavouring to use the lowest number of moves. 
· Investigation: Students position 2D shapes in the different quadrants of a Cartesian plain. Partners identify whether the shapes have been translated, reflected, rotated, or undergone a number of transformations.Challenge! 
The shape on the left has been transformed. 
Can you work out the combination of transformations? Describe them.  

Students create their own challenges and share with the class.

[image: ]	Example

	
	LEARNING SEQUENCE

Extension 
Early S4
	· Combined transformation activities: Students ordered in increasing difficulty.





[bookmark: _MON_1465827200][bookmark: _MON_1465827165][bookmark: _MON_1465827134][bookmark: _MON_1465827315]

	
	EVALUATION & REFLECTION
	Student Engagement:	Achievement of Outcomes:
Resources:	Follow up:
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Revise Transformations 



Discuss the four types















		        



transformations





Transformations – the four types



Reflection		        2)  Rotation













Translation		        4)  Enlargement





























What sort of transformation…?







		A: Reflection
C: Translation		B: Rotation
D: Enlargement









What sort of transformation…?
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What sort of transformation…?
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What sort of transformation…?



		A: Reflection
C: Translation		B: Rotation
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What sort of transformation…?



		A: Reflection
C: Translation		B: Rotation
D: Enlargement















Enlargements make a shape bigger…



6cm

4cm



12cm

8cm

Scale factor = 2



× 2





What is the scale factor?



6cm

4cm



18cm

12cm



		A: ×2
C: ×4		B: ×3
D: ×5





× ?







Enlargements make a shape smaller….



6cm

4cm



3cm

2cm

Scale factor = ½ 



× ½ 









What is the scale factor?



15cm

9cm



5cm

3cm



× ?



		A: ×1/2
C: ×3		B: ×2
D: ×1/3







On your centimetre isometric paper, draw a polygon with 

3 – 8 sides. Make sure each side is at least 2cm long.



It can be quite simple…









Or more complicated…













Label each edge on your polygon with a letter (A, B, C etc).
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D
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Task



Using your designed shape create:

A rotation at 90 degrees



A reflection 



A translation



An enlargement at a scale of 1:2

 











Write down all of the four types of transformation and its key features.

Explain what would happen to the area of a square with side length 4cm if you enlarged it by a scale factor of 2.

Extension

Explain in a sentence the difference between enlargement by a positive scale factor and enlargement by a negative scale factor.

Write down any important key words you have used this lesson to do with transformations.









TRANSFORMATIONS

Reize Tarcfornations

- Discusehefour types
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TEACHING SUGGESTIONS

6

® Get Ready!

Separate the class into groups of four.

In-Class Game

The Transformation Game (Lesson 6-9)

« The Transformation Game master, p. 22
o The Transformation Game Board master, p. 23
« The Transformation Game Pieces master, p. 24

o The Transformation Game Cards masters, pp. 25—26
« 30 index cards per group %

e SCISSOrS
o tape @\7, or glue Eél

® Get Set!

Make a copy of The Transformation Game master on page 22 for each
student in the class. Photocopy The Transformation Game Board master on
page 23 onto card stock for each group. Photocopy The Transformation
Game Pieces master on page 24 onto a clear transparency. Cut out the game
pieces and give each group four different game pieces. Make a copy of The
Transformation Game Cards masters on pages 25 and 26 for each group.
Have students cut out the game cards, tape or glue them to the index cards,
and draw a “?" on the reverse side.

® Go!

o Choose the corner square that matches your game piece. Place your game
piece so that it matches the T on your corner square. The goal is to reach
the square that is diagonally opposite from your starting square.

« A player chooses a card from the card pile, follows the instructions, and
places it faceup in a discard pile. A playing piece may be moved following
the instructions on the card if and only if the T can be made to match the
T on the final square on which it lands. Two or more players may occupy
the same square. Diagonal moves are not permitted.

« Free spaces do not have a T on them. Playing pieces may land on free
spaces facing any direction. However, if a player lands on an occupied free
space, his or her piece must match the piece that is already there.

« A player loses his or her chance to move only if it is impossible to follow
the instructions on the card. The first player to move into his or her
diagonally opposite corner square is the winner.

© Glencoe/McGraw-Hill 21 Mathematics: Applications and Concepts, Course 3
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In-Class Game

The Transformation Game (Lesson 6-9)

Work in groups of four.

o Place the card pile in the middle of the table. Choose the corner square
that matches your game piece. Place your game piece so that it matches
the T on your corner square. The goal is to reach the square that is
diagonally opposite from your starting square.

« A player chooses a card from the card pile, follows the instructions, and
places it faceup in a discard pile. A playing piece may be moved following
the instructions on the card if and only if the T can be made to match the
T on the final square on which it lands. Intermediate steps need not
match, but all steps must be carried out in the exact order in which they
appear on the card. Therefore, the T on the playing piece must always
match the T on the game board space on which it sits. Two or more
players may occupy the same square. Diagonal moves are not permitted.

« There are three types of moves: slides, turns, and flips.

slide turn flip

« Free spaces do not have a T on them. Playing pieces may land on free
spaces facing any direction. However, if a player lands on an occupied free
space, his or her piece must match the piece that is already there.

« If a player can move, he or she must move, no matter what. A player
loses his or her chance to move only if it is impossible to follow the
instructions on the card. The first player to move into his or her diagonally
opposite corner square is the winner.

© Glencoe/McGraw-Hill 22 Mathematics: Applications and Concepts, Course 3





RESOURCES

In-Class Game
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The Transformation Game Board

(Lesson

6-9)
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RESOURCES

In-Class Game

The Transformation Game Pieces (Lesson 6-9)

.m%

| ||| ||

=) | ||| | =)
) ||| ||

© Glencoe/McGraw-Hill 24 Mathematics: Applications and Concepts, Course 3





RESOURCES

In-Class Game

The Transformation Game Cards (Lesson6-9)
SLIDE . SLIDE and TURN | SLIDE and TURN

FLIP, SLIDE, and | TURN, SLIDE, and | SLIDE, TURN, and |
TURN ; ELIP g FLIP

FLIP, SLIDE, and | TURN, SLIDE, and | SLIDE, TURN, and |
TURN i FLIP § FLIP '

TURN, FLIP, and SLIDE, FLIP, and FLIP, TURN, and
SLIDE TURN SLIDE

TURN, FLIP, and SLIDE, FLIP, and FLIP, TURN, and
SLIDE i TURN SLIDE

© Glencoe/McGraw-Hill 25 Mathematics: Applications and Concepts, Course 3





RESOURCES

In-Class Game

The Transformation Game Cards (Lesson 6-9)
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© Glencoe/McGraw-Hill 26 Mathematics: Applications and Concepts, Course 3
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Golf

		

														Translate				Hole		Par		Score

																		1		3				0

																		2		4				0

																		3		5				0

																		4		4				0

																		5		4				0

														Reflect				6		5				0

																		7		4				0

																		8		3				0

																		9		4				0

														Rotate 90°				10		3				0

														about				11		5				0

																		12		4				0

																		13		4				0

																		14		5				0

																		15		4				0

																		16		4				0

																		17		3				0

																		18		5				0

																		Total		73		0

																						0

		Hole:		1		Par:		3		Shots:		0





Golf

		-10		0		4		-4

		10



y

Centre of Rotation

Ball

Hole

-10

0

-5

6

10



myData

		x		y						Course:

		-10		-10				Hole no.		BallX		BallY		CorX		CorY		HoleX		HoleY

		10		10				1		4		-5		0		0		-4		6

								2		-8		-4		0		0		5		8

		Ball:						3		-2		4		0		0		3		-2

		4		-5				4		6		9		0		0		9		5

								5		-1		-3		2		3		5		8

		Centre of rotation						6		-7		2		-2		0		4		6

		0		0				7		-9		-6		-4		-4		2		9

								8		6		-6		8		0		1		1

		Hole:						9		5		-2		1		3		-6		-8

		-4		6				10		9		3		6		6		-3		-3

								11		9		-3		4		-7		0		0

								12		7		0		-8		2		5		3

								13		1		-8		4		7		3		2

								14		-4		-7		-1		2		2		-1

								15		-2		-10		-3		-1		-4		6

								16		0		1		5		-2		5		7

								17		4		-3		3		3		-2		-2

								18		-4		-5		0		0		4		3





Notes

		© 2001 D.Keith (olpj-maths@subtangent.com). This file may be freely copied and modified for use in maintained educational institutions in the UK and Ireland provided this notice is retained. Updates from http://www.dkeith.clara.co.uk



A challenging 18 holes at the Euclidian Country Club. Beat par and you're ready to take on Tiger Woods.
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~Translations~

Translate each of the following by the amounts shown.
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Transformations Challenge
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Describe in detail the single transformation used to move from triangle A to triangle B. Then do the same for triangle B to triangle C and so on until you arrive at triangle G.
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 (
J
) (
Rotate 180
o
 about J
) (
F
) (
Translate
) (
H
) (
G
) (
E
) (
D
) (
C
) (
B
) (
A
) (
Reflect in line DE
) (
Reflect in line GH
) (
Reflect in line
 
B
C
) (
Rotate 90
o
 clockwise about F
) (
Rotate 180
o
 about A
) (
Translate
) (
Translate
) (
~COMBINED TRANSFORMATIONS~
)
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 (
~COMBINED TRANSFORMATIONS~
Reflect in this line
Reflect in this line
Reflect in this line
Rotate 180
o
Rotate 90
o
 anticlockwise
Rotate 180
o
 
Translate
Translate
Translate
) (
~COMBINED TRANSFORMATIONS~
Reflect in this line
Reflect in this line
Reflect in this line
Rotate 180
o
Rotate 90
o
 anticlockwise
Rotate 180
o
 
Translate
Translate
Translate
)
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Transformation Game

Stage: 3 [image: Challenge Level:2] [image: Challenge Level:2]



Why not challenge a friend to play this transformation game?
 

You will need:

· Board - print this and then enlarge onto A3 paper with a photocopier if you have access to one. Otherwise, you can print it on two sheets of A4 paper and join them together using the bigger version here .
 

· Cards - print this sheet three times and cut out the cards to make a pack of 45 transformation cards.

· [image: translation card][image: reflection card][image: enlargement card]

· Counter (you could cut out a triangle to use as a counter)
 

· 2 - 4 players
 

How to play:

· Shuffle the cards, deal five to each player and place the rest of the pack face down on the table. Put the counter on the triangle marked "start".

· [image: board extract]Players take it in turns to move. When it is a player's turn, s/he must try to move the playing piece from where it is on the board to another of the marked triangles. S/he must use a transformation or combination of transformations corresponding to one or more of the cards in his/her hand. In the case of more than one card, the intermediate positions of the playing piece need not correspond to a marked triangle.

· When a player has moved, s/he throws away the card or cards s/he has used, and replaces it (or them) with cards from the unused pile.
 

· The player scores the number of points corresponding to the number on the triangle where s/he finally lands.
 

· If a player cannot move (or does not wish to move), s/he may throw away one card and replace it with another.
 

· When using a joker, a player must announce what it represents before s/he uses it.
 

· If a player makes a mistake, the playing piece is returned to its last position and the player at fault misses that turn.
 

· The game ends when the pile of unused cards is empty and no one can move. The player with the highest total score wins
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TRANSFORMATIONS PRE-TEST

		[bookmark: _GoBack]

		TRANSLATION



		REFLECTION

		ROTATION

900 CLOCKWISE

		ROTATION

900 ANTI CLOCKWISE



		

















		

		

		

		



		

















		

		

		

		



		

















		

		

		

		



		

















		

		

		

		



		

















		

		

		

		








