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	UNIT SUMMARY
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	Geometric Transformations:
Translation, Reflection, Rotation, Dilation
This unit is taking an artistic form of transformation. Students will identify and create transformations in art and textile products.
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	UNIT RESOURCES
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	Printed Materials: 
Performance Tasks Choices & Corresponding Rubrics
* Transformation Art Project
* TI Calculator Game
* Wall Paper Border Design

* Student work examples: Levels 4, 3, 2, 1
* Teacher examples of computer designed transformations (electronic & print)
* Quilts & Needle point
* Celtic Designs
* Arabic Designs
* Stained Glass Designs
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	Resources: 
* Transformations Introduction PowerPoint
* Art Transformations PowerPoint
* Using Paint to create Tessellation instructions PowerPoint
*Connected Mathematics: Kaleidoscopes, Hubcaps, and Mirrors - Symmetry and Transformations
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	Internet Resource Links:
  http://www.jessamine.k12.ky.us/wjhs/lroher/geometry/geo01_6_7_files/frame.htm
  http://www.mcdougallittell.com/
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	STAGE ONE

	[image: image19]

	 
	GOALS AND STANDARDS
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	Standard State: KY

MA-H 11 3.2.1 KCCT
Students will describe properties of, and apply geometric transformations, with and without a coordinate plane, to both real world and mathematical situations; and will perform geometric transformations on figures. 
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	ENDURING UNDERSTANDINGS [image: image24.png]




	[image: image25.png]



	Student will understand that movement present throughout our lives is mathematically modeled. 
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	ESSENTIAL QUESTIONS 
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	How do video games work mathematically?
Do Transformers transform mathematically?
Where is the mathematics in art?
Does the vanishing point really vanish?
How do quilts piece together mathematically?
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	KNOWLEDGE AND SKILLS
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	The student will know...
*the different transformations.
*movements in the coordinate plane. 
*definitions and implications of: Translation, Rotation, Reflection, Dilation, Coordinate plane, lines of symmetry, Degrees of rotation
*Algebraic representations of transformationsStudents will be able to ...
* describe elements that change and do not change under transformations.
* demonstrate movement in the coordinate plane. 
* perform transformations.
* Identify transformations. 
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	STAGE TWO
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	PERFORMANCE TASKS 
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	Title: Transformation Art Exhibit

G: Your task is to create an art exhibit with artwork presenting the various transformations.

R: You are the curator for an art gallery.

A: Your audience for the gallery is your school’s student body. 

S: You need to collect or make artwork (with and without transformations) and write a caption/reflection for each piece. 

P: Your art exhibit can be in any format (online, electronic, print). Make sure copyright laws are followed. Your art exhibit must be accessible to the student body of the school. You will need to make arrangements with the staff for your display (e.g. a link on the school web page, schedule space and times with the administration, or if appropriate the school art teacher.)

S: Your product must meet the following standards:
Multiple pieces of Artwork (containing transformations and some without transformations)
Each artwork must have a corresponding caption/reflection.
The exhibit must be accessible to the student body.
See corresponding rubric – Transformations: Art Exhibit Rubric


Rubric: Transformation: Art Exhibit
Trait: Transformations Representations

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
There is one or more of each art example missing from the following: * Translation * Rotation * Reflection * Dilation * No transformation present  

There is at least one art example of each of the following: * Translation * Rotation * Reflection * Dilation * No transformation present  

There is at least one art example of each of the following: * Translation * Rotation * Vertical Reflection * Horizontal Reflection * Dilation * Mulitple Transformations * No transformation present  

There is more than one art example of each of the following: * Translation * Rotation (90°, 120°, 180°) * Vertical Reflection * Horizontal Reflection * Dilation * Mulitple Transformations * No transformation present  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Exhibit
Trait: Artwork Caption

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Art entries do not have caption or relection with the following criteria: * Title * Artist * Source/Referrence * Transformations identified * Reason artwork was selected for the exhibit  

Some art entries have a caption or relection with few minor errors using the following criteria or captions are missing: * Title * Artist * Source/Referrence * Transformations identified * Reason artwork was selected for the exhibit (Errors may consist of inaccuracies in the identification of transformations or sources/referrences)  

Each art entry has a caption or relection with few minor errors using the following criteria: * Title * Artist * Source/Referrence * Transformations identified * Reason artwork was selected for the exhibit (Errors may consist of inaccuracies in the identification of transformations or sources/referrences)  

Each art entry has an accurate caption or relection with the following criteria: * Title * Artist * Source/Referrence * Transformations identified * Reason artwork was selected for the exhibit  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Exhibit
Trait: Teacher Guidance

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Teacher required to guide student on every step. (This would entail student making no decisons without questioning teacher for validity at each step.)  

Student completes task with major teacher guidance. (This may entail teahcer identifying transformations in artwork selections.)  

Student completes task with little teacher guidance. (This may entail teacher telling student where to look for artwork.)  

Student completes task without teacher guidance.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Exhibit
Trait: Referrence Documentation

1  

 

 

4  

Weight: %
Weight: %
Weight: %
Weight: %
Copyrighted works are misrepresented or no credit is identified.  

 

 

Copyrighted works are presented under the Fair Use Provision of the Copyright Act. www.artchive.com has image use information on it's site.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Exhibit
Trait: Art Exhibit Presentation

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Art Exhibit presented to the teacher only.  

Art Exhibit available to the student body for a single day.  

Art Exhibit available to the student body for multiple days.  

Art Exhibit available to the student body for multiple days with advertisement regarding dates, location, and purpose of exhibit.  

 

 

 

 

 

 

 

 

 

 

 

 


Title: Transformation TI Calculator Game

TI Program
G: Your goal is to write a TI calculator game showing movement.

R: You are a programmer.

A: Your target audience is your student peers and possibly a Texas Instruments Competition.

S: The challenge involves creating a game that shows movement on the computer screen using multiple transformations.

P: Your will create a TI calculator game (with a printout of the typed program.) Your game must be available to the student body.

S: A successful result will be a functioning game. The game must have identifiable transformations. See the corresponding rubric - Transformation: TI Calculator Game


Rubric: Transformation: TI Calculator Game
Trait: Functional Program

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Program does not function appropriately.  

Working program with no transformations included.  

Working program with one transformations included.  

Working program with multiple transformations included.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: TI Calculator Game
Trait: Aesthetics

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Game is not fun to play & not user friendly.  

Game is not fun to play but is user friendly.  

Game is fun to play but not user friendly.  

Game is fun to play and user friendly.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: TI Calculator Game
Trait: Program

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Program is difficult to follow with many extra commands that could be deleted.  

 

 

Program is well written and easy to follow.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: TI Calculator Game
Trait: Teacher Guidance

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Teacher required to guide student on every step. (This would entail student making no decisons without questioning teacher for validity at each step.)  

Student completes task with major teacher guidance. (This may entail teahcer identifying transformations in artwork selections.)  

Student completes task with little teacher guidance. (This may entail teacher telling student where to look for artwork.)  

Student completes task without teacher guidance. Of course at this point in time my teacher guidance would not amount to much. 2005  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: TI Calculator Game
Trait: Program

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Program is difficult to follow with many extra commands that could be deleted.  

 

 

Program is well written and easy to follow.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: TI Calculator Game
Trait: Program Presentation

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Program presented to the teacher only.  

Program available to the student body for a single day.  

Program available to the student body for multiple days.  

Program available to the student body for multiple days with advertisement regarding dates, location, and purpose of exhibit.  

 

 

 

 

 

 

 

 

 

 

 

 


Title: Transformation Wall Paper Border

G: Your task is to create a selection of wall paper borders.

R: You are a textile designer.

A: Your clients are new home owners looking to decorate rooms.

S: The challenge involves creating borders with different transformations on each design. There are only 7 different possible transformation patterns for wall paper border.
T= Translation
H= Horizontal reflection
V= Vertical reflection
R= Rotation

*T 
*TH 
*T V 
*T R (ex60°)
*TH R 180°
*T VR 180°
*THVR 90°

P: You will create 7 different designs. Each pattern must be represented and each design must contain 3 repeats of the design. Your designs must be made available to the student body in some form of presentation

S: Your product must meet the standards outlined in the Transformation: Wallpaper Border Rubric



Rubric: Transformation: Wall Paper Border
Trait: Transformation Designs

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
1 unique transformation designs is present. T= Translation H= Horizontal reflection V= Vertical reflection R= Rotation *T *TH *T V *T R (ex60) *TH R 180 *T VR 180 *THVR 90  

3 unique transformation designs are present. T= Translation H= Horizontal reflection V= Vertical reflection R= Rotation *T *TH *T V *T R (ex60) *TH R 180 *T VR 180 *THVR 90  

5 unique transformation designs are present. T= Translation H= Horizontal reflection V= Vertical reflection R= Rotation *T *TH *T V *T R (ex60) *TH R 180 *T VR 180 *THVR 90  

7 unique transformation designs are present. T= Translation H= Horizontal reflection V= Vertical reflection R= Rotation *T *TH *T V *T R (ex60) *TH R 180 *T VR 180 *THVR 90  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Wall Paper Border
Trait: Work Quality

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Designs look to be in draft form with stray lines and major editing marks/erasures.  

Designs have stray lines and evident erasures.  

Designs are precise with evident erasures.  

Designs are precise with little to no erasures.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Wall Paper Border
Trait: Wall Paper Presentation

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Wall Paper presented to the teacher only.  

Wall Paper available to the student body for a single day.  

Wall Paper available to the student body for multiple days.  

Wall Paper available to the student body for multiple days with advertisement regarding dates, location, and purpose of exhibit.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Wall Paper Border
Trait: Teacher Guidance

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Teacher required to guide student on every step. (This would entail student making no decisons without questioning teacher for validity at each step.)  

Student completes task with major teacher guidance. (This may entail teahcer identifying transformations in artwork selections.)  

Student completes task with little teacher guidance. (This may entail teacher telling student where to look for artwork.)  

Student completes task without teacher guidance.  

 

 

 

 

 

 

 

 

 

 

 

 


Title: Transformation Art Project

Art Project
G: Your task is to create an artwork containing one or more transformations.

R: You are the artist.

A: The target audience is your peers.

S: You will create an artwork containing a minimum of 1 transformation. You may use the computer or medium of your choice.

P: You will create an artwork containing a minimum of 1 transformation. You may use the computer or medium of your choice. Your artwork must be available to the student body with a caption/artist reflection included.

S: Your product must meet the standards in the Transformation Art Project Rubric.


Rubric: Transformation: Art Project
Trait: Product Size Requirement

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Smaller than 8.5"x11" with a 1/4" margin. Design does not fill the paper. White space usually denotes printing error or incomplete designs.  

8.5"x11" with a 3/4" margin. Program is usually set at .75" margin. This margin setting must be changed before each printing (depending on individual computer defaults.)  

8.5"x11" with a 1/4" margin. Design must fill the paper. No white space.  

Larger than 8.5"x11".  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Project
Trait: Product Color Requirement

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Black and white print out. Note: Classroom & Lab printers available for students without color printers at home.  

Black and white with one other color.  

Multiple colors. (No Black and White or Grayscale printing) Some color selections can be blinding. Be kind to my eyes. The only acception for a B&W product will be for students desiring to create a charcoal drawing. This must be preapproved.  

Multiple aesetheticly pleasing colors.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Project
Trait: Transformation Design

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
No transformation present in design.  

Vertically or horizontally interlocking tesselation.  

Vertically and horizontally interlocking tesselation.  

Multiple transformations present in design.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Project
Trait: Teacher Guidance

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Teacher required to guide student on every step. (This would entail student making no decisons without questioning teacher for validity at each step.)  

Student completes task with major teacher guidance.  

Student completes task with little teacher guidance.  

Student completes task without teacher guidance.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Project
Trait: Creativity

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
No interlocking design. This would entail polygons that fit together nicely similar to a design on a soccer ball.  

Simple interlocking design. This would entail simple cuts and wavylines.  

Complicated interlocking design. This would entail varying cuts and interlocking pieces.  

Detailed design. This could be a two directional tesselation with details in each figure or a detailed multiple transformation design.  

 

 

 

 

 

 

 

 

 

 

 

 


Rubric: Transformation: Art Project
Trait: Art work Presentation

1  

2  

3  

4  

Weight: %
Weight: %
Weight: %
Weight: %
Art work presented to the teacher only.  

Art work available to the student body for a single day.  

Art work available to the student body for multiple days.  

Art work available to the student body for multiple days with advertisement regarding dates, location, and purpose of exhibit.  
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	OTHER EVIDENCE
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Selected Response/Short-answer test/quiz
Quiz questions will demonstrate progress of ...
* Algbraic representations
* movement in the coordinate plane
* Identifying lines of symmetry
* Identifying degrees of rotation
Selected Response/Short-answer test/quiz
Pretest/Posttest questions will demonstrate mastery of...
* Plotting points
* using algebraic expressions on coordinates
* general knowledge of transformations
* algebraic and geometric representations of transformations
* ability to recognize transformations
* ability to demonstrate transformations

Product check
Transformation Open Response

Identify the four transformations and represent each algebraically. Select one transformation, describe the resulting image on the following closed figure. 
(algebraically & geometrically)
A(0,5) B(2,4) C(-4,3) D(-2,-3)
Which elements change and which do not change under this transformation? Support your answer with diagrams and justifications.

Student will self assess using rubric- Transformations: Open Response
(Teacher will also assess - after student's assessment)

Process check
Kaleidoscopes, Hubcaps, and Mirrors: Connected Mathematics
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	STAGE THREE
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	LEARNING ACTIVITIES 
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	W: Goal: Students will be able describe properties of, and apply geometric transformations, with and without a coordinate plane, to both real world and mathematical situations; and will perform geometric transformations on figures.

Student will understand that movement present throughout our lives is mathematically modeled.

Introduction to transformations. What are transformations? Where are transformations? and How can we create them? 

Performances Tasks: Students will have a choice of Performance Tasks.
Art Exhibit, TI Calculator Game, Wall Paper Border, or Art Project. (Other tasks will be accepted with prior approval from the teacher e.g. quilt squares. An appropriate rubric will have to be designed prior to students being the alternate task.)

Review plotting points & algebraic expressions. Make connection between these two skills and transformations. Application: Moving things on a computer screen (the computer screen being the coordinate plane).

Skills drill: "Point list" of transformations. Student will predict image, plot the original points (pre-image) and the transformations (image). Students will self check with comparing pre-image to the image. (Teacher answer sheet will also be available.)

http://www.jessamine.k12.ky.us/wjhs/lroher/geometry/geo01_6_7_files/frame.htm 

H: 
How do video games work mathematically?
Do Transformers transform mathematically?
Where is the mathematics in art?
Does the vanishing point really vanish? 
How do quilts piece together mathematically? 

Video games: How do you show 3-dimensional movement on a 2-dimensional screen? Analyze the Artwork PowerPoint: Including MC. Escher, Andy Warhol, Quilt designs, Calligraphy, Aztec & Celtic designs. Transformation Art Project PowerPoint (cannot be published on the internet due to copyright issues)

E: 
*Students will explore transformations through Kaleidoscope designs (connected mathematics series), using mira, tesselations, the study of artwork and cultural designs (**using teacher prepared powerpoint of selected artwork to discuss examples of transformations). 
*Students will also gain information from textbooks & workbooks (Usually these activities are skill driven), internet research, and teacher created activities. 
*Activities will focus on the students ability to recognize and create transformations. 

Class discussions of artwork can be lively and insightful given any student population. Copyright laws and resource documentation must be discussed and implemented in this unit.

R: Through class discussion and individual products students will be able to do self reflection and peer reviews prior to final draft of project. (Possibly edit UbD Workbook page 223 for student guide). Students will self score using scoring rubric.

Class will have discussions daily on the previous assignments.

E: Students will keep a notebook with all assignments and Reflection/Review forms. Students will also keep a "Notetaking" workbook. All daily assignments and quizzes will be scored in class and students will have immediate knowledge of their progress.

T: Students will be given a variety of applications to explore(internet or print research) and report to classmates. Students will choose according to interests. Classroom presentations will allow exposure for all students to the variety.

Differentiation
*Where is this useful in the real world? Video games; quilting - when I made a bow-tie quilt, I had to decide to either translate the squares or rotate. Both are acceptable but the decision falls to personal preferrence. Construction: Brick layers are sometimes required to make patterns in the brickwork; Laying tiles sometimes requires transformations. The vanishing point in artwork.
*How can one create something using transformations? Quilting; Stained glass, tesselations - computer generated, hand drawn, paper constructions. I have a variety of student created work I can share with present day students. The different performance tasks will also let students create. Students who choose the Art Exhibit can compile art if they feel they have no creative juices. Although, the programming task is targeted at TI a student could choose to write a computer program. 

O: All lesson plans and materials(worksheets, graph paper, models, etc....) will be prepared in advance to allow for modifications and adjustments if necessary.

Intro and practice with basic skills of transformations. 
Transformations in the alphabet (this exercise can lead into the 7 different wall paper border patterns)
How to use Mira
Transformations in the coordinate plane
Kaleidoscopes
Hubcaps
Quilts - (Resources Bow-tie quilt & Stained Glass quilt squares)
Calligraphy - (Resource Inversions book)
Analyze the Artwork PowerPoint
Computer lab research on student choice of real world transformations
Computer lab creation of tessellation

Personal Choice of Performance Task


