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Lesson plan:   Day 1-   Building background on transformations

Background:
The students are beginning a new unit on transformations in which they will learn different ways to move a point or figure on the coordinate grid.
English proficiency level:   New arrival and beginners mixed (none have lived in the country longer than 3 years),   Mix of SIFE, AFS, and LFEs.
Class:  90 minutes, grade 8 (40 minutes at the end of each day of extra time if necessary)
Standards:   
[bookmark: 8-g-1]8.G.1. Verify experimentally the properties of rotations, reflections, and translations
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Strategies 
Real-life artifacts/connection  (Building Background)
Personal Dictionaries (Building Background)
Word Sort (Comprehensible input)
Thinking Aloud (Comprehensible Input)
Frayer Model (Strategy)
Sentence starters & Word Bank (Strategy)
Charades (Practice/Application)
My Transformation Story (Practice/Application)
Making Content/Language Objectives Explicit (Lesson Delivery)
Review Outcomes (Review)
Thumbs up, Thumbs down (Assessment)

Preparation:
Content objectives:
 Students will be able to identify different transformations (translation, rotation, reflection, and dilation)
Students will be able to draw a contextual model of each transformation using a skateboard.
Students will be able to draw a labeled shape on the coordinate grid.
Language Objective: 
Students will be able to group informal and formal language used to describe transformations (translation, rotation, reflection, and dilation)
Students will be able to hear and act out different transformation.
Students will be able to create a Frayer model, including pictures and a sentence to describe each transformation (translation, rotation, reflection, and dilation) in the context of a skateboard.
Students will be able to write a sentences using their Frayer model about the 4 transformations of the skateboard and their shape  on the coordinate grid.

Materials:
3x5 cards with informal and formal transformational vocabulary on it
Construction paper for Frayer model foldable
Tiny skateboard (Teck Deck)
Sentence starters and word bank
My Transformation Story translation page
Student's Personal Dictionaries

Motivation:
Students will work in pairs to sort formal and informal transformational language.   They will use hands-on manipulatives (3x5 cards) to group them.    They must be able to justify why they chose the groupings.  I will have a few thinking questions on the Smart Board:   What is the same in each of your groups?   In the first group, all the words.....   In the next group, all the words...   What is different between the groups?    The groups are different because the first group is .......   but the other group is....   What other words could go in each group?   Another word that could go in group 1 is.....   Another word that could go in group 2 is.....   What word would not fit in either group?    I wouldn't be able to put _____ in either group, because....

During the aforementioned activity, I will circulate to encourage dialogue.   After it is completed, I would collect a set of language cards and start a game of charades.  I would explain to the students that I will act like one of the words and they will have to guess it.  If they guess it, they get the card and get to come up and act like the next word.  Another student will guess it and then come up to act out the next word, and so on.   We will repeat this activity if time.

Presentation:
After reviewing the content and language objectives, I will do a brief introduction of the tiny skateboard.   Using informal vocabulary, I will do a think aloud about what the skateboard can do.  I will also model some questions, using Bloom's taxonomy to have the students describe the skateboards behavior.  We will record our thoughts when brainstorming a skateboard on chart paper or the Smart Board.
Next, I will pass out paper and instruct the students in making a Frayer model foldable and write transformation in the middle.  Each quarter will be labeled with a transformation: translation, rotation, reflection, and dilation.
I will remind them that they have their word sorts to help them as well as their skateboard brainstorm.  I will explain that they need to explain each transformation using words from their Frayer model and the context of a skateboard.  They will also write a sentence about what their skateboard is doing.   Throughout the presentation, I will do checks with thumbs up/thumbs down for understanding.

Practice:
Students will work in groups of 4 to complete their Frayer Model foldable.   They will each be responsible for their own but will collaborate and share ideas.
When the students get to the sentence portion, I will brainstorm sentence starters with individual groups.  When a group has a good one, I will ask them to write it on a sentence strip and put it up on the board for everyone to see with a magnet.

Review:
At the end of class,   after explaining the homework, I will post students sentences and have the rest of the class guess what transformation it is describing.

Homework:
I will briefly explain the concept of My Transformation Story.   I will tell them that their four square will be one page of the story, like a key or glossary.   They will have to start their story tonight by completing page 1 of My Transformation Story, which introduces their shape, along with its name and coordinates.    They will draw a shape, label the coordinates and complete the sentence.

In addition, they will bring home their personal dictionaries and add five new entries:   Transformation, Translation, rotation, reflection and dilation.   The personal dictionaries are an ongoing assignment where students started with the glossary they will receive on the state exam with words in English and their native language.  They add diagrams, pictures and sentences to existing entries and add new words that aren't included in the personal dictionary.

Lesson plan:   Day 2-   Translation

Background:
The students spent the day before doing building background on transformations including formal and informal vocabulary, pictures and a Frayer Model.   They also began My Transformation Story which will be an ongoing project this week for them to practice and apply knowledge of each transformation
English proficiency level:   New arrival and beginners mixed (none have lived in the country longer than 3 years),   Mix of SIFE, AFS, and LFEs.
Class:  90 minutes, grade 8
Standards:
Common Core Standards-
8.G.1. Verify experimentally the properties of rotations, reflections, and translations
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Strategies 
Think-aloud (Comprehensible Input)
Scaffolded Sentences (Strategy)
Inside/Outside Circle (Interaction)
Flash card exchange (Interaction)
Transformation Story (Practice/Application)
Bloom’s Challenge Questions (Practice/Application)
Chunk and Chew (Lesson Delivery)
What do you know? (Lesson Delivery)
20 Questions (Review)

Preparation:
Content objectives:      
Students will be able to represent the words up, down, left and right with a picture or sentence.
Students will be able to identify picture and sentence representations of the wor up/down/left/right.
Students will be able to assign coordinates for a 2-dimensional shape in the coordinate grid.
Students will be able to perform a translation of their own.
Students will be able to determine a translation based on responses to their questions.
Language objectives:      
Students will be able to give and receive instructions using up/down/left/right.
Students will be able to write sentences to describe a translation.
Students will be able to ask questions to determine a translation.
Students will be able to write sentences to respond to questions about their translation.

Materials:
4x6 index cards, large graph paper with coordinate grid written on it,  transparent colorful shaped for each pair and one large one for the teacher model,   Small white boards, dry erase markers ane erasers for each pair,  tape, magnets, sentence strips,   My Transformation Story translation page,  Bloom's Translation challenge question handout for each student

Motivation:
Class will begin with 4 words posted:   Up, down, left and right.   To apply the strategy: What do you know?, students will be asked to write a sentence or draw a picture to represent one word on a large note card.  The students are grouped in fours so if they each do a different one, they should be able to cover them all.  This will allow my true beginners and my advance beginners to have entry points to the activity.   I will circulate to assist them and encourage them to talk with their elbow buddy for clarification.  These words should be familiar to the students but possibly receptively and not productively.

When they are finished, I will give them a few minutes as a group to check each other's work.   They should look at the pictures to make sure the message is clear and read through the sentences for grammar and spelling errors.   I will focus on helping students who pushed their abilities and wrote a sentence.    Then, each group’s four cards will be exchanged with another group.   They will then have to decide as a group which picture or sentence corresponds to each word (up, down, left and right) and write the word on the back of the notecard.  We will then have several sets of flashcards.   Each group will receive their original notecards to assist them throughout the day.

Presentation:
After reviewing the content and language objectives,   I will have a large scale model of the coordinate grid on the board along with a transparent red triangle and red magnets.   To the side of the shape will be the question:  where is the shape (what are its coordinates)?  The students will help me label the coordinate.    Also posted will be the prompts 'go....' and  'then, go....'.   I will ask for 2 volunteers to give an up/down command and a left/right command with numbers.  An example of the end result might be:  'go up 3' and 'then, go right 2'.   I will ask 2 students to come up and perform each command.   We will then answer the first question: where is the shape (what are its coordinates)?  I will then tell the students that this is called a translation and using the think aloud technique talk through each step of the problem.   The result if this activity will be a posted list of steps on how to do a translation.  I will then model how to write a sentence about what just happened to the shape:   'the shape went ____ ___ spaces and then went ____ ____ spaces.'   The students will write down the sentence from the activity.   This entire activity will be done using Chunk and Chew without more than 10 minutes of input before 2 minutes of student ‘chew time’.

Practice:
Students will then be given smaller transparent shapes taped onto small Whiteboards which have the coordinate Grid on them.  In pairs they will go through the translation protocol (an adaptation of Inside/Outside circle) that I demonstrated.  Person 1:   Places the shape and asks, 'where is the shape (what are its coordinates)?'. Person 2 responds in words and writes down the coordinates.  Person 1 gives an up/down command and a left/right command.   Person 2 follows the command and then asks, 'where is the shape (what are its coordinates)?'.  Person 1 responds and writes the new coordinates.   They then will work together to write a sentence in their notebooks about what just happened to their shape.  This activity repeats several times.

Review:
At the end of the period we will play adapted version of 20 questions.   I will put up question prompts like 'did your shape go ____?' and 'did the shape move ___ spaces'.  The groups will work together to come up with questions.  We will play as a class but alternate which group is asking.   I will think up the translations myself for the students to guess.

Homework:
Students will continue with their Transformation story.  Tonight they will complete a page showing their shape being translated and writing a sentence about what their shape did.
Next, they will have received a slip of paper with 5 challenge questions about their transformation.   For example,   Did the shape move up or down, left or right?    Compare the shape's location before and after the translation?   What translation would return the shape to where it started?    If the shape did the same translation again, where would it be?  For my beginning ELL students, I would give them the responses with words left blank and a key to choose from for the English word.   





Lesson plan:   Day 3- Reflection

 Background:
The students spent the previous day studying translation.   They continued to work on My Transformation Story and also answered higher order questions about their storybook work.   In class, they created flashcards for translation language and both gave and received commands for translation on the coordinate grid.  Finally, they are able to describe the result of a translation as a sentence and with its beginning and ending coordinates.
English proficiency level:   New arrival and beginners mixed (none have lived in the country longer than 3 years),   Mix of SIFE, AFS, and LFEs.
Class:  90 minutes, grade 8
Standards:   
8.G.1. Verify experimentally the properties of rotations, reflections, and translations
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Strategies:
Mirror- Real-life Artifact, Include sentence strips and model question (Building Background)
Think Aloud (Comprehensible Input)
Total body response (Comprehensible Input)  include that it is an informal assessment 
Get the Gist (Strategy)
Adapted Venn Diagram (Strategy)
Think-Pair-Share (Interaction)
Jigsaw (Interaction)
Group roles (Interaction)
Entrance Slip (Interaction) 
My Transformation Story reflection page (Practice/Application)
Chunk and Chew (Lesson Delivery)
Two truths and a lie (Review)

Preparation:
Content objectives
Students will be able to understand a reflection in the context of a mirror and the teacher’s body.  
Students will be able to identify an x-axis reflection and a y-axis reflection.
Students will be able to perform an x-axis reflection and a y-axis reflection.
Students will be able to solve reflection problems in the context of state test question.

Language objectives
Students will be able to discuss their perceptions of a reflection with a partner and come to one decision.
Students will be able to write a sentence describing  an x-axis reflection and a y-axis reflection.
Students will be able to identify key words and details in a state test problem and rephrase them in their own words.
Students will be able to compare and contrast x-axis and y-axis reflection.
Students will be able to write two truths and  lie about translation and/or reflection.
Materials:
Large Mirror, Small Mirror,   Entrance Slips (Mirror Activity), 6 large chart papers, 8 small chart papers,  2 sentence strips , 20 markers,  4-state exam question, Get the Gist handouts, Adapted Venn Diagram handout, Group Roles index cards (8 sets), soft small ball, Transformation Story sheet (Reflection)

Motivation:
After reviewing the content and language objectives, I will have a mirror in the front of the room.   The students will be given a quick Entrance slip with the question:  1) With what hand did Ms. Forbes-Gray waive at us first?,  2) With what hand did Ms. Forbes-Gray waive at us second?,   and 3) What did the mirror do?   The Entrance Slip will have a word bank for new arrival students for questions one and two and a sentence prompt for question 3.  I will stand behind the students and tell them to look only at the mirror.  I will waive at them and ask, “What hand did I waive?”  I will do it again with the other hand and ask the same question.  Then I will ask them to turn to their partner and discuss their responses, thus doing a Think-Pair-Share.   

Presentation:
When they have finished their think-pair-share, we will then vote as a class about their responses to question 1 and two and have a quick discussion about the concept of a reflection and the mirror making me look like I was doing the opposite thing.  I will ask some informal assessment questions like:  if I closed my right eye, show me what would you see in the mirror?  If I kicked my right foot, show me what would you see in the mirror?   I will utilize Total Physical Response to convey my question to students with limited English.   The back and forth of this activity and the next one is with regard to the strategy Chunk and Chew, by giving them no more than 10 minutes of instruction before a pause.
After that I will pull out a coordinate grid and draw a picture of my foot using 5 coordinates.  I will ask the students to label the coordinates.  Once we check the coordinates, I will hold up a small mirror at the y-axis, while I am telling them,  “I am wondering what will happen if I REFLECT OVER the y-axis.  The shape will go over here, right? “  I will point to the other side of the mirror on the other side of the y-axis.  “Can you draw the foot REFLECTED OVER THE Y-AXIS?”   I will ask them to check their coordinates with their table and then ask for a volunteer to write it up on the chart paper.   We will repeat this same process with my ear (drawn using 5 coordinates), but this time reflected over the x-axis. As they are working for a few minutes, I will take out two sentence strips:  ‘reflected over the y-axis’ and ‘reflected over the x-axis’.   I will ask a student to come up and put the sentence strips over the correct reflection.  We will say together the 2 phrases to practice pronunciation and fluency. 

Practice:
Next, I will briefly introduce the four problems that the students will be working on in groups.  Two problems will be examples of reflecting over the x-axis and two problems will be reflecting over the x-axis.  Instead of body parts these questions will involve shapes so as to best prepare my students for the kinds of problems they will encounter on a state exam.
Since some of the language on state exam test questions is challenging, the students will utilize Get the Gist, which they have seen before to better understand the language in the questions.
Although we have done Jigsaw before,  I will quickly explain that each student will be numbered 1 to 4 and all the 1’s sit together, same as all the 2’s, the 3’s and the 4’s.   They will each work on one problem then come back together as a group to share their results.
To better facilitate equitable group work, the students will each have a specific role in the groups: Moderator, Supplier, Time Keeper and Scribe.  Although the jobs are fairly self-explanatory, I will clarify that the Moderator is the group leader to people focused and to help assign the tasks so that everything gets done.  That does not mean the Moderator doesn’t do their fair share.  The Supplier is in charge of getting and returning supplies as well as distributing them to his or her group.  That does not mean he or she is the only one cleaning up.   The Time Keeper will keep track of time not only at the end but to keep the group paced to make sure they will finish all the work.  That may involve reminding students that we only have a few minutes left, we really have to move on to the last step.   Finally, the Scribe is responsible for writing up the solution.   Although in this activity the final result will not be a presentation, the Scribe will keep track of the group’s thoughts and ideas during the group work and will help facilitate the notes that each person will bring back to their original group to help explain the problem.   The scribe does not think up all the things that are written down, but rather just coordinates the writing.
Finally, after the Jigsaw activity is over and each person has gone back to their group to explain their problems, each group will do an adapted Venn Diagram about y-axis and x-axis reflection.   I will circulate during its completing giving encouragement and asking directing questions to help students complete their Venn diagram.
Review:
Students will do the activity: I wonder, I learned, I feel, where I toss a soft ball to a student who makes a statement about today's class using one of those prompts.  That student then passes the ball to another student who does the same.  I will begin the activity with a statement using ‘I wonder’ because it is the prompt that students will be the least familiar with.  For example, “I wonder if there are any other reflections except reflecting over the x-axis and the y-axis?”
Finally, I will explain the two homework assignments.  Emphasizing that on the Transformation sheet they need to do only one reflection but must state what it is.  Also, I will review what ‘truth’ and ‘lie’ mean so that they complete the other homework assignment.

Homework:
Students will continue with their Transformation story.  Tonight they will complete a page showing their shape being reflected either over the x or y axis and writing a sentence about what their shape did.   BONUS:  what transformation could return it to where it started?
Next, they will write two truths and a lie about translations or reflections to use tomorrow in a warm-up review game.  For example, 1) Up is the opposite of down,  2) You can reflect over the x-axis and the y-axis, and  3) A mirror reminds me of translation.











Lesson plan:   Day 4- Rotation

 Background:
The students spent the previous day studying reflection.  They began by mirror activity to link reflections to their knowledge if mirrors.  Next, they learned the formal vocabulary used in reflection and did some sample problems.  They then used Get the Gist and Jigsaw to work on state test problems about reflection utilizing specific group roles.  At the end of class, they did the I wonder, I learned, I feel activity to reflect on what they learned about reflection (ha!).   For homework, they continued to work on My Transformation Story and wrote two truths and a lie about translation and reflection.
English proficiency level:   New arrival and beginners mixed (none have lived in the country longer than 3 years),   Mix of SIFE, AFS, and LFEs.
Class:  90 minutes, grade 8 (40 minutes at the end of each day of extra time if necessary)
Standards:   
8.G.1. Verify experimentally the properties of rotations, reflections, and translations
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Strategies (breakdown by category, refer to appendix)
Contextual artifacts   (Building Background)
Total Physical Response (Comprehensible Input)
Think aloud (Comprehensible Input)
Framed rotation problem solving outline (Comprehensible Input)
Questioning prompts for different levels of language instruction (Strategy)
Stop and Think (during 2 truths and a lie) (Strategy)
Bloom's Questions:  a precursor to Canned Questions (Strategy)
Think, pair, share: Editing Protocol (Interaction)
FG Says (like Simon Says) (InteractIon)
Cause and Effect Handout (Practice/Application)
My Transformation Story- Rotation Page (Practice/Application)
To truths and a lie (Review/Assessment)

Preparation:
Content objectives:
Students will be able to determine if a statement is a truth or a lie.
Students will be able to distinguish different rotation commands correctly and performing them as a group.
Students will be able to determine if multiple rotations are equivalent.
Students will be able to solve rotation problems including performing a rotation on a coordinate grid.

Language objectives:
Students will be able to follow a editing protocol with a partner about their two truths and a lie.
Students will be able to listen and understand two truths and a lie.
Students will be able to follow spoken rotational instructions as a group
Students will be able to answer questions verbally about equivalent rotations.
Students will be able to draw pictures illustrating rotation instructions.
Students will be able to use a framed outline to solve a rotation problem step by step.
Students will be able to write a sentence to describe a rotation.
Students will be able to compose Bloom's level questions about translation, reflection, and rotation.

Materials:
3x5 cards with 'Truth' on one side and 'Lie' on another side for each kid
Student homework assignment from yesterday, Two Truths and a Lie
 Cause and effect handout
Framed rotation problem solving outline
My Transformation Story reflection page,
Simultaneous round table (with questions(s) on it, prompts for lower groups)
Bloom's questions (one for each transformation, prompts for lower level students, scaffolded for all)

Motivation:
At the door, students will be given 3x5 card with 'truth' on one side and 'lie' on another side.    They will take out their homework which was two truths and a lie and share their sentences with each other.   They will be editing each other's truths and lies using the adapted Think Pair Share Protocol.   When they are finished, I will collect all the papers and exchange the papers within groups for a game of Two Truths and a Lie   Every table will be playing their own game.  One student will read the three sentences submitted by a student from a different table and the rest of the group will decide if each are a truth or a lie.  They will vote using their response card.   Each member if the group will read one paper of three sentences.   I will encourage students to utilize stop and think after they hear the sentence before they vote and then as a group once they come to a consensus (ie  a 30 second pause).


Presentation:
After the Two Truths and a Lie review, I will present the words: clockwise, counterclockwise, 90 degrees and 180 degrees using a poster with a picture representing each word as well as utilizing Total Physical Response.   The poster will remain up during the rest of the class.
Next,  I will explain the interactive rotation game similar to Simon Says that I call, FG Says.  I will tell students that this game is similar to Simon Says to draw on prior knowledge of that game.  Of course, some of my students, particularly new arrivals may not know of Simon Says so I will have to explain the game in details.  In this game, I will call out different rotations to the whole class (i.e.  'FG says rotate clockwise 180 degrees,'  or 'FG says rotate counterclockwise 90 degrees).  During the game, I will utilize Think Aloud to make connections between two rotations that produce the same result like clockwise 180 degrees and counterclockwise 180 degrees.
I will stop at different points during the game to ask higher level questions relating to the rotations using Questioning prompts for different levels of language instruction.  INCLUDE EXAMPLES AFTER APPENDIX IS MADE


Practice:
After reviewing the content and language objectives, the students will work on a set of five problems.   They will work as a team on a Cause and effect handout to identify what the rotation command is for each question and a quick sketch of what that would look like as a picture.  I will circulate and offer assistance to students who are still having trouble identifying the rotation command.
We will come back together and I will model how to use the Framed rotation problem solving outline to solve the first rotation problem.   Then the students will work as a group to solve the other four problems.  I will suggest that they either each do one problem and share them as a group or divide the problems in half and work in pairs, but I will leave the decision to them.   I will again circulate giving assistance and words of encouragement.   At the end they will submit one page for the whole group, I will not announce this until the end although I will emphasize that each person must record the information for all information in the group.

Review:
To finish the class, we will utilize Simultaneous round table to do a group brainstorm on the question:  what ways can an object rotate?   What do they mean?   In the spirit of the activity, one student would begin to answer the question for 30 second and then pass the paper.  Each subsequent person will have 45 seconds to review the previous person and add it in some way or begin a new response to the question.


Homework:
Students will continue with their Transformation story.  Tonight they will complete a page showing their shape being rotated 90 or 180 degrees clockwise and counterclockwise and writing a sentence about what their shape did.
They will also write 3 questions using Bloom's prompts, one for each day.  We will use them as canned questions the next day.




















Lesson plan:   Day 5- Dilation & Transformation Review

 Background:
Yesterday, they began the class reviewing translation and reflection using Two truths and a lie.   We then went into the topic of rotation.  After a brief introduction into rotation vocabulary, students played a variation of Simon Says where they followed rotation commands as a group.  During the game, they answered cognitively higher level but language level appropriate questions about equivalent rotations.   Next they used a Cause and effect handout to connect rotation instructions in test problems to a picture they drew.  They also used Framed Outline to help them solve state test problems on rotation step by step.  To end the class, they did simultaneous roundtable to review the different rotational possibilities.  For homework,  they did another page in My Transformation story on reflection and wrote Bloom's questions for a Canned Question activity today.
English proficiency level:   New arrival and beginners mixed (none have lived in the country longer than 3 years),   Mix of SIFE, AFS, and LFEs.
Grade 8, 90minute block, plus 45 minutes at the end of the day if necessary
Standards:   
8.G.1. Verify experimentally the properties of rotations, reflections, and translations
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Strategies:
Canned Questions (Strategies)
Anticipation Guide (Strategies)
Group roles (Strategies)
Collaborative poster (Interaction/Practice/Application
Gallery walk (Interaction)
My Transformation Story: dilation, last and title page (Practice/Application)
Chunk and chew (Lesson Delivery)
Making content and language objectives explicit (Lesson Delivery)
Response boards (Review/Assessment)
Transformation Bingo (Review/Assessment)

Preparation:
Content objectives:
Students will be able to answer questions about various transformations as a small group.
Students will be able to distinguish between when a dilation problem is growing or shrinking.
Students will be able to understand and apply scale factor.
Students will be able to solve a dilation problem and create a collaborative poster.
Students will be able to give examples to support a decision about if an object is growing or shrinking.
Students will be able to identify different transformations in sentences, pictures and problems.
Students will be able to perform a dilation on a shape and assign new coordinates.

Language objectives:
Students will be able to edit questions for spelling, grammar and clarity.
Students will be able to listen to transformation questions read aloud to them and decide on an answer as a group.
Students will be able to make predictions about dilation problems shrinking or growing using a self-created classroom artifact.
Students will be able to justify the use of scale factor in a dilation problem.
Students will be able to discuss in groups a dilation problem and how to create a collaborative poster.
Students will be able to read and observe a poster to make a decision about an object growing or shrinking.
Students will be able to explain a dilation in a complete sentence.

Materials:
My Transformation Story dilation page, final page and title page, coffee can,   3x5 cards, markers,   Whiteboards, dry erase markers and erasers, group role cards, chart paper, markers, rulers, tape, My Transformation Story: dilation, last and title page, Transformation Bingo page, markers, clues for bingo

Motivation:
We will begin the class by students reading over their canned questions and choosing their favorite one to write on a notecard, which they will be given at the door.   I will circulate while they are doing this answering any questions about clarity, spelling or grammar.    They will then pass in the questions and we will do the Canned questions activity using a coffee can and their questions written on notecards.
To execute the activity, the students will be in groups with a white board and a marker.   They will take turns writing their group answer on the whiteboard. I will read a question and give them 30 seconds to decide on an answer, which they will write on their whiteboard.  They will hold up their answers at the same time and we will keep score for each team.

Presentation:
I will begin my presentation by reviewing the content and language goals with the students.  They will be posted on the board during the entire lesson.
Next,   I will ask them to take out their four square on different transformations to help them do some predicting about dilation questions.
In the anticipation guide they will predict if a problem involves and object growing (getting bigger) or shrinking (getting smaller).   Although they saw the words 'grow' and 'shrink' earlier this week,   I will emphasize their meaning again as a review before they complete the anticipation guide individually.
After they have completed the anticipation guide I will lead the students through one of the problems explaining that a dilation of more than one is growing but less than one is shrinking.   I will explain that the number which the shape is dilated by is called the scale factor.   To find the result of the dilation, you multiply the scale factor by each number in each coordinate.  To do an informal assessment of understanding,  I will ask students if a scale factor can make a shape  bigger, smaller, or keep it the same size.  I will also ask if it can change the sign of a coordinate.   The students will need to give supporting examples thereby demanding higher order thinking from them to push their understanding.   If students lack in speech abilities in English, they can use the board to draw pictures or use gestures (therefore having students use total physical response).

Practice:
The students will then practice their new found knowledge of dilations by solving one problem per group and creating a Collaborative poster.  The collaborative poster will include the following things:  a diagram/picture of the problem,   key vocabulary words in the problem, the steps you took to get the solution (numerical or written), and the solution in a complete sentence.   During the collaborative poster activity students will again use their group roles: moderator, scribe, supplier, and time keeper.   I will tell students that everyone's handwriting must be on the poster.  The students will be grouped heterogeneously based on language level so that all groups can complete the entire assignment.   Although some aspects of the task may be too advanced for my brand new arrival students, the group will support one another to make the task possible.
When they are finished, they will post their collaborative poster up on the wall surrounding the room and we will do a Gallery Walk.   Students will take their anticipation guide around with them during the Gallery walk and determine if each problem involved shrinking or growing.  They will be required to give evidence from other group's posters.  Once they have finished the walk we will review our answers as a group and I will collect the Anticipation Guide.

Review:
To finish the period, we will play a game of Transformation Bingo.   I will read and post sentences as well as example problems for the students to determine whether they are translation, reflection, rotation or dilation.  More specifically, they will identify x and y-axis reflection, 90/180/360 (counter)clockwise rotation, right/left/up/down translation, and shrinking/growing dilation. Each student will have a board and the first student to win bingo will receive the mini-skateboard that I used Monday to illustrate each transformation.

Homework:
Students will continue with their Transformation story.  Tonight they will complete the dilation page, the final page and the title page.
The next day in class,   we will combine all the pages with a table of contents and use a report cover to make a book.   Each student will submit this book as a formative assessment of the week.

Reflection:
























Real-life artifacts/Connection (Building Background)
Many of my students are really into skateboarding.  So, on day 1, we will use a skateboard as the context to discuss the movement of different transformations.   I will bring in a small skateboard (Teck Deck) to actually manipulate to show each transformation.     By using a real-life artifact, it will be easier for students to complete their Frayer Models.
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Personal Dictionaries (Building Background)
This is not a new strategy in my classroom.   Since beginning the LDCD program, I have had students keep a dictionary of math vocabulary.  Each student starts with the math glossary that is issued for ELLs during the state test.  From there, they add words that are not included.  For instance, directives like ‘evaluate’, ‘solve’ and ‘plot’ are not included.  They also add pictures, symbols and sentences in their own language to help with their understanding.    This strategy is ongoing throughout the year to help prepare them for the language they see daily and on the state exam.  

Example:
[image: ]









Day 1:   Building Background on Transformations 	(Lesson Preparation)
Content objectives:
 Students will be able to identify different transformations (translation, rotation, reflection, and dilation)
Students will be able to draw a contextual model of each transformation using a skateboard.
Students will be able to draw a labeled shape on the coordinate grid.
Language Objective: 
Students will be able to group informal and formal language used to describe transformations (translation, rotation, reflection, and dilation)
Students will be able to hear and act out different transformation.
Students will be able to create a Frayer model, including pictures and a sentence to describe each transformation (translation, rotation, reflection, and dilation) in the context of a skateboard.
Students will be able to write a sentences using their Frayer model about the 4 transformations of the skateboard and their shape  on the coordinate grid.

Materials:
3x5 cards with informal and formal transformational vocabulary on it
Construction paper for Frayer model foldable
Tiny skateboard (Teck Deck)
Sentence starters and word bank
My Transformation Story translation page
Student's Personal Dictionaries



Day 2: Translation	(Lesson Preparation)
Content objectives:      
Students will be able to represent the words up, down, left and right with a picture or sentence.
Students will be able to identify picture and sentence representations of the wor up/down/left/right.
Students will be able to assign coordinates for a 2-dimensional shape in the coordinate grid.
Students will be able to perform a translation of their own.
Students will be able to determine a translation based on responses to their questions.
Language objectives:      
Students will be able to give and receive instructions using up/down/left/right.
Students will be able to write sentences to describe a translation.
Students will be able to ask questions to determine a translation.
Students will be able to write sentences to respond to questions about their translation.

Materials:
4x6 index cards, large graph paper with coordinate grid written on it,  transparent colorful shaped for each pair and one large one for the teacher model,   Small white boards, dry erase markers ane erasers for each pair,  tape, magnets, sentence strips,   My Transformation Story translation page,  Bloom's Translation challenge question handout for each student







Day 3: Reflection  	  (Lesson Preparation)
Content objectives
Students will be able to understand a reflection in the context of a mirror and the teacher’s body.  
Students will be able to identify an x-axis reflection and a y-axis reflection.
Students will be able to perform an x-axis reflection and a y-axis reflection.
Students will be able to solve reflection problems in the context of state test question.

Language objectives
Students will be able to discuss their perceptions of a reflection with a partner and come to one decision.
Students will be able to write a sentence describing  an x-axis reflection and a y-axis reflection.
Students will be able to identify key words and details in a state test problem and rephrase them in their own words.
Students will be able to compare and contrast x-axis and y-axis reflection.
Students will be able to write two truths and  lie about translation and/or reflection.


Materials:
Large Mirror, Small Mirror,   Entrance Slips (Mirror Activity), 6 large chart papers, 8 small chart papers,  2 sentence strips , 20 markers,  4-state exam question, Get the Gist handouts, Adapted Venn Diagram handout, Group Roles index cards (8 sets), soft small ball, Transformation Story sheet (Reflection)




Day 4: Rotation		(Lesson Preparation)
Content objectives:
Students will be able to determine if a statement is a truth or a lie.
Students will be able to distinguish different rotation commands correctly and performing them as a group.
Students will be able to determine if multiple rotations are equivalent.
Students will be able to solve rotation problems including performing a rotation on a coordinate grid.

Language objectives:
Students will be able to follow a editing protocol with a partner about their two truths and a lie.
Students will be able to listen and understand two truths and a lie.
Students will be able to follow spoken rotational instructions as a group
Students will be able to answer questions verbally about equivalent rotations.
Students will be able to draw pictures illustrating rotation instructions.
Students will be able to use a framed outline to solve a rotation problem step by step.
Students will be able to write a sentence to describe a rotation.
Students will be able to compose Bloom's level questions about translation, reflection, and rotation.

Materials:        3x5 cards with 'Truth' on one side and 'Lie' on another side for each kid
Student homework assignment from yesterday, Two Truths and a Lie
 Cause and effect handout
Framed rotation problem solving outline
My Transformation Story reflection page,
Simultaneous round table (with questions(s) on it, prompts for lower groups)
Bloom's questions (one for each transformation, prompts for lower level students, scaffolded for all)
Day 5: Dilation & Transformation Review	(Lesson Preparation)
Content objectives:
Students will be able to answer questions about various transformations as a small group.
Students will be able to distinguish between when a dilation problem is growing or shrinking.
Students will be able to understand and apply scale factor.
Students will be able to solve a dilation problem and create a collaborative poster.
Students will be able to give examples to support a decision about if an object is growing or shrinking.
Students will be able to identify different transformations in sentences, pictures and problems.
Students will be able to perform a dilation on a shape and assign new coordinates.

Language objectives:
Students will be able to edit questions for spelling, grammar and clarity.
Students will be able to listen to transformation questions read aloud to them and decide on an answer as a group.
Students will be able to make predictions about dilation problems shrinking or growing using a self-created classroom artifact.
Students will be able to justify the use of scale factor in a dilation problem.
Students will be able to discuss in groups a dilation problem and how to create a collaborative poster.
Students will be able to read and observe a poster to make a decision about an object growing or shrinking.
Students will be able to explain a dilation in a complete sentence.

Materials:
My Transformation Story dilation page, final page and title page, coffee can,   3x5 cards, markers,   Whiteboards, dry erase markers and erasers, group role cards, chart paper, markers, rulers, tape, My Transformation Story: dilation, last and title page, Transformation Bingo page, markers, clues for bingo

[bookmark: _GoBack]Word Sort (Comprehensible Input):
Students will have formal and informal words that relate to transformation.  Each word will be written on a 3x5 card and each table will receive their own set of cards.  They will have to group them as shown:
Group 1:  Translation, Slide, Left, Right, Up , Down
Group 2:   Reflection, Mirror, Flip
Group 3:   Rotation,  Spin,  Clockwise, Counterclockwise,  90 degrees, 180 degrees, Turn
Group 4:    Dilation, Grow, Shrink






Thinking Aloud (Comprehensible Input):
When we work together on a problem as a large group, I will explicitly talk about my thought process and ask students probing questions so that they can explicitly state their thought process.
Example:
I knew that I needed to do a translation, or a slide, because the problem told me to move the shape up 2 spaces and left 3 spaces.  
How do I know where to put the new point A?
How did you decide where the point B belongs?



Framed Outline (Comprehensible Input)
Framed Outline:   Rotation Problems		Name:____________________  Class:_____
1) What are the coordinates of the shape?
(____ , _____)   (____ , _____)   (____ , _____)  (____ , _____)  (____ , _____)  (____ , _____)

2) Is it a rotation problem?			Yes		No

3) Describe the rotation problem.         
The shape rotates________ degrees ________________________.
		(90/180/360)	         (clockwise/counterclockwise)

4) What will happen to the coordinate of the shape?
____     The x-coordinate will be multiplied by -1  and the x and y coordinates will switch (90 degrees  clockwise).
	Example:   (2, 3)  ->   (3, -2)

____ The y-coordinate will be multiplied by -1  and the x and y coordinates will switch (90 degrees counter clockwise).
	Example:   (2, 3)  ->   (-3, 2)

____The x-coordinate and y-coordinates will be multiplied by -1 (180 degrees clockwise or counterclockwise).
Example:   (2, 3)  ->   (-2, -3)
	
____The x-coordinate and y-coordinates will stay the same (360 degrees clockwise or counterclockwise).
Example:   (2, 3)  ->   (2, 3)


5) What will the new coordinates be?
(____ , _____)   (____ , _____)   (____ , _____)  (____ , _____)  (____ , _____)  (____ , _____)

6) Plot the new coordinates and draw the shape.
Total body response (Comprehensible Input)  
In this strategy, as the teacher, I must use my entire body to convey the meaning of a word.

Example:

‘When I kick my right foot?’   (I actually kick my right foot.)

‘When I close my left eye?’   (I actually close my left eye.)
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Frayer Model (Strategy)
Students will work together to complete the following Frayer model in the context of a skateboard.  They will draw pictures and write words or sentences to explain each transformation using a skateboard.  
[image: ]
They will then use this Frayer model to write sentences about the skateboard.
Example:  The skateboard moves over, which is a translation.






Scaffolded Paragraph/Word Bank (Strategy)
For some of my newest students, I will provide sentence starters for their sentences about the skateboards as well as a word bank. This will not only assist them with their work in their notebook but also the sentence strips they will share with the class.
Examples:  
 The skateboard _______  to the _______ .   This is a __________.
Word Bank:   translation	slid	up	right	left	down
The shape went ____ ___ spaces and then went ____ ____ spaces.
Word Bank:   up		down		left		right           1, 2, 3, 4…..


Get the Gist (Strategy)
Students read the state test exam question and fill out the template below.  They will focus on the math topic, key words, and details of the problem and then rephrase the question (possibly in their native language).
	Math Topic
	Key Words
	Details
	Student Rephrasing

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Student version of the question:
	
	

	
	
	
	

	
	
	
	

	Strategy/Steps:
	
	
	

	
	
	
	



Sample Problem for Get the Gist:
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Adapted Venn Diagram (Strategy) 
Students will work with a  partner to compare and contrast x-axis and y-axis reflection using this adapted Venn Diagram and their notes from the day’s class.  Words, pictures or sentences are     acceptable depending on English level.            [image: ]







Stop and Think (Strategy)
In this strategy, students are encouraged to reread a passage or problem that they find confusing and are taught to explicitly how to think critically about the problem or passage.   This strategy pairs well with a teacher doing Think Aloud to model his or her thought process.   Students will be taught to: imagine, remember, think of a question, predict, pretend, recall, listen, look, think about, visualize, solve mentally, summarize to yourself or make an inference.  This strategy allows students to see what is possible when critically approaching new material.
                                  [image: ]

Canned Questions (Strategies)
In this activity, students will create questions about transformations and we will use them for a review game.  The questions will span the Bloom’s taxonomy and include translation, rotation, and reflection.   Students will write 5 questions for homework.  After reviewing their 5 questions, they will select one to write on a notecard.  That way they will have the opportunity to choose their best question and we will be more likely to get to each person’s question.   I will put all the questions into a can to ask to students.
				[image: ]

Questioning prompts for different levels of language instruction (Strategy)
Here, I try to pose questions to students that are cognitively demanding but language level appropriate.   Some examples, for each language level, are as follows:
· Beginning Pre-production:  I will ask students to point, signal or physically move items.

· Beginning Early Production:  I will ask questions that require yes/no or only 2 options for responses.

· Beginning Early Speech Emergence: I will ask questions that require a simple sentence response.  The response will be imbedded in the question.

· Early Intermediate:  I will ask questions that require a simple sentence response, but students will generate a response sentence without it being imbedded in the question.

· Intermediate:   I will ask questions that students respond to with connected sentences, like a narrative.

· Early Advanced:   I will ask questions that require students to respond in a sequential narrative and utilize summary, evaluation and synthesis techniques.

· Advanced:  I will ask questions that require a detailed, sequenced response.
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Anticipation Guide (Strategies)
Students will complete the anticipation guide before solving the problems.   They will make a guess about whether it is shrinking or growing.  Then, they will solve one problem and put the work on chart paper.  During a Gallery Walk, the students will look at each other’s work and decide if their ‘Before’ guess was correct.  They will include evidence (words, pictures) from their problem or other student’s problems for their ‘After’ decision.
	Anticipation Guide
	Dilation Problems
	
	Name: __________________________   Class:_______

	
	BEFORE
	AFTER
	EVIDENCE

	
	Will the shape SHRINK or GROW?
	Will the shape SHRINK or GROW?
	

	Problem 1
	
	
	

	
	Shrink
	Shrink
	

	
	
	
	

	
	Grow
	Grow
	

	
	
	
	

	Problem 2
	
	
	

	
	Shrink
	Shrink
	

	
	
	
	

	
	Grow
	Grow
	

	
	
	
	

	Problem 3
	
	
	

	
	Shrink
	Shrink
	

	
	
	
	

	
	Grow
	Grow
	

	
	
	
	

	Problem 4
	
	
	

	
	Shrink
	Shrink
	

	
	
	
	

	
	Grow
	Grow
	

	
	
	
	

	Problem 5
	
	
	

	
	Shrink
	Shrink
	

	
	
	
	

	
	Grow
	Grow
	






Inside/Outside Circle (Interaction)
In this activity students are seated in 2 cocentric circle.  Students will then be given smaller transparent shapes taped onto small Whiteboards which have the coordinate Grid on them.  In pairs they will go through the translation protocol that I demonstrated.  
Person 1:   Places the shape and asks, 'where is the shape (what are its coordinates)?'.
Person 2 responds in words and writes down the coordinates.  
Person 1 gives an up/down command and a left/right command.   
Person 2 follows the command and then asks, 'where is the shape (what are its coordinates)?'.  
Person 1 responds and writes the new coordinates.   They then will work together to write a sentence in their notebooks about what just happened to their shape.  
This activity repeats several times, with students rotation partners.
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Flash card exchange (Interaction)
This activity will follow the later mentioned What do you know? activity where students create half of a flashcard by drawing pictures that represent the words up/down/left/right.  The flash card exchange is where a group received the half-made flashcards from a different group and assigns the words that each picture or diagram represents.  They then return the flashcards to the original group to see if they are correct.  They will also receive back their own flashcards.  The result will be useful flashcards to use as a reference during the lesson.
      [image: ]


Think-Pair-Share (Interaction)
In this activity students are posed a question, which they process and possibly respond to.  Then, they pair with someone and share their responses or their thoughts on a problem or question.
Example:   After doing the entrance slip, students would do a Think-Pair-Share to review their responses.
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Jigsaw (Interaction)
In working out a series of problems, members of a group receive one problem or several problems which are his or her responsibility.  Then the students are regrouped such that all people working on the same problems are together.   When the new groups are finished working on their set problems, they return to their original group and share out their work.  This way, students get exposure to many types of problems but have few problems to delve deep into.  The idea is depth not breadth.
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Group roles (Interaction)
To better facilitate equitable group work, the students will each have a specific role in the groups: Moderator, Supplier, Time Keeper and Scribe.  The Moderator is the group leader to people focused and to help assign the tasks so that everything gets done.  That does not mean the Moderator doesn’t do their fair share.  The Supplier is in charge of getting and returning supplies as well as distributing them to his or her group.  That does not mean he or she is the only one cleaning up.   The Time Keeper will keep track of time not only at the end but to keep the group paced to make sure they will finish all the work.  That may involve reminding students that we only have a few minutes left, we really have to move on to the last step.   Finally, the Scribe is responsible for writing up the solution.   Although in this activity the final result will not be a presentation, the Scribe will keep track of the group’s thoughts and ideas during the group work and will help facilitate the notes that each person will bring back to their original group to help explain the problem.   The scribe does not think up all the things that are written down, but rather just coordinates the writing.
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Entrance Slip (Interaction) 
Students will get this Entrance slip on their way in to the Reflection lesson.  They will complete the slip while I am acting out a total physical response routine about reflection.  They will vote on their answer with the Thumbs Up/Thumbs Down technique.  At the end, students will discuss their responses with a partner.
1) With what hand did Ms. Forbes-Gray waive at us first?,  
2) With what hand did Ms. Forbes-Gray waive at us second?,  
3) What did the mirror do?   


Think-Pair-Share:  Editing Protocol (Interaction)
Students will use the following protocol to edit each other’s Two Truths and a Lie:
1)  Count the sentences.   Are there three?

2) Read the sentences.   Do you understand what they mean?  If not, as your partner to explain.  Edit the sentence if needed.

3) Are the two sentences true?    If not, change the sentences so that both are true.

4) Is one sentence false?   If not, change the sentences so that both are true.

5) Are the sentences spelled correctly following English grammar rules?

[image: ]

FG Say- A Variation of Simon Says   (Interaction)
This is an interactive rotation game similar to Simon Says that I call, FG Says.  I will tell students that this game is similar to Simon Says to draw on prior knowledge of that game.  Of course, some of my students, particularly new arrivals may not know of Simon Says so I will have to explain the game in details.  In this game, I will call out different rotations to the whole class (i.e.  'FG says rotate clockwise 180 degrees,'  or 'FG says rotate counterclockwise 90 degrees).  During the game, I will utilize Think Aloud to make connections between two rotations that produce the same result like clockwise 180 degrees and counterclockwise 180 degrees.
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Collaborative poster (Interaction/Practice/Application)
Each group will solve one problem and create a Collaborative poster.  The collaborative poster will include the following things:  a diagram/picture of the problem,   key vocabulary words in the problem, the steps you took to get the solution (numerical or written), and the solution in a complete sentence.   During the collaborative poster activity students will again use their group roles: moderator, scribe, supplier, and time keeper.   I will tell students that everyone's handwriting must be on the poster.  The students will be grouped heterogeneously based on language level so that all groups can complete the entire assignment.   Although some aspects of the task may be too advanced for my brand new arrival students, the group will support one another to make the task possible.
                                                 [image: ]

Gallery walk (Interaction)
When they are finished, they will post their collaborative poster up on the wall surrounding the room and we will do a Gallery Walk.   In a Gallery Walk,  they will walk around the room looking at each other’s posters.  Students will take their Anticipation Guide around with them during the Gallery walk and determine if each problem involved shrinking or growing.  They will be required to give evidence from other group's posters.    The evidence could be sentences, pictures or just key words.  I will assist students with limited English in the evidence section.
                                               [image: ]












Charades (Practice/Applicaton)
In this activity, students will act out the words in their word sort using silent clues.   I would explain to the students that I will act like one of the words and they will have to guess it.  If they guess it, they get the card and get to come up and act like the next word.  Another student will guess it and then come up to act out the next word, and so on.   We will repeat this activity if time.
                        [image: ]
Bloom’s Challenge Questions (Practice/Application)
Student’s will answer the following questions about their My Transformation Story translation page.
1) Did the shape move up or down?    
The shape moved ____  _____ .

2) Compare the shape's location before and after the translation 
The shape moved ____  _____ and ____ to the ______.

3) What translation would return the shape to where it started?    
To reverse the translation,  the shape would need to move ____  _____ and ____ to the ______.

4) If the shape did the same translation again, where would it be?  
If the shape moved again, ____ ____ and ____ to the _____,  it would be at the coordinates (___,  ___ ), (___,  ___ ), (___,  ___ ), and (___,  ___ ).

Word Bank:    Up		Down		Left		Right	    	1, 2, 3, 4….
Later on, after the rotation lesson, students will use the aforementioned assignment as a model to write their own Bloom’s questions about translation, reflection and rotation.  We will use these questions for the Canned Question activity.
Transformation Story (Practice/Application)
My Transformation Story:   Introduction

Draw the shape before and after the reflection and label all the coordinates.
I am a    _________________________ .   
		  (a shape?)				   

My coordinates are  (____,  _____) ;   (____, _____); ( ____,  ____)….                                
      	      (Add more coordinates if needed)

My Transformation Story:   TRANSLATION
Draw the shape before and after the reflection and label all the coordinates.


My   _________________________    slid   ______      __________   and  
		(a shape?)				   (a number?)    (up/down)      
    ______      ____________.
 (a number?)   (left/right)

This is a __________________________.
      (a transformation?)
My Transformation Story:   REFLECTION
Draw the shape before and after the reflection and label all the coordinates.


My   _________________________    reflected  over  the  ____________.   	
(a shape?)				  	(x-axis/ y-axis)

This is a __________________________.
      (a transformation?)


My Transformation Story:   ROTATION
Draw the shape before and after the rotation and label all the coordinates.


My   _________________________    rotate _________ degrees   _________________.   	
(a shape?)		            (90/180/360)            (clockwise/counterclockwise)

This is a __________________________.
      (a transformation?)


My Transformation Story:   DILATION
Draw the shape before and after the dilation and label all the coordinates.


My   _________________________    ____________________ by   ______.   	
(a shape?)		            (shrinks/grows)            (a number)

This is a __________________________.
      (a transformation?)


TITLE PAGE:
MY TRANSFORMATION STORY:
The Story of _________________

Author: _______________
Illustrator: _______________



FINAL PAGE:
			
The _____________   had many more transformation adventures.

				THE END








Cause and Effect (Practice/Application):
Students will look over 5 practice problems from the state exam and determine the transformation for each.  They will write the transformation in the cause box.  Then, they will draw a picture of what the transformation means in the effect box.
Sample Problem:
[image: ]
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Cause and Effect Handout:			Name:_____________________   Class:_______   [image: ]
Chunk and Chew (Lesson Delivery)
The back and forth of several of the activities utilizes Chunk and Chew, because no more than 10 minutes of instruction will happen before 2 minutes of ‘chew time’.  During ‘chew time’ the student can be quietly thinking, working individually or with a pair or group.   This ensures that the students are not overloaded with information and that they have a chance to process and practice the information they are learning.
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What do you know? (Lesson Delivery)
Class will begin with 4 words posted:   Up, down, left and right.   To apply the strategy: What do you know?, students will be asked to write a sentence or draw a picture to represent one word on a large note card.  The students are grouped in fours so if they each do a different one, they should be able to cover them all.  This will allow my true beginners and my advance beginners to have entry points to the activity.   I will circulate to assist them and encourage them to talk with their elbow buddy for clarification.     This will give students an opportunity to connect these words to things they already know.
[image: ]

Making content and language objectives explicit (Lesson Delivery)
In order to make the content and language objectives explicit, I include these goals in my lesson, either on the Smart Board or on a loose sheet of chart paper.  We read through them together and the goals are left up during the entire lesson.  At the end of the lesson, we refer back to the goals during our review/closing.   This allows students to be metacognitive about their learning, which produces more meaningful results.
                                            [image: ]














Review Outcomes (Review)
Using artifacts from the class, the students will identify key concepts of the lesson.   On Day 1,  I will post sentences that one group created about skateboards and have the class guess what transformation it is describing.  
By utilizing the student work for the review, the student’s hard word will be purposeful and validated.  Also, it will encourage the students to come up with more sophisticated sentences in the future so that they can impress their classmates.  
                                                          [image: C:\Program Files (x86)\Microsoft Office\MEDIA\CAGCAT10\j0299125.wmf]


20 Questions (Review)
At the end of the period we will play adapted version of 20 questions about specific translations.   I will put up question prompts like 'did your shape go ____?' and 'did the shape move ___ spaces?'  I will remind them that the question must have a yes/no answer.  The groups will work together to come up with questions.  We will play as a class but alternate which group is asking.   I will think up the answer for the students to guess, for example ‘translating 3 up and 2 to the right’.
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Two truths and a lie (Review)
In this activity students write two correct and one incorrect statement about a topic.   We then read the three statements not in any particular order and the class has to vote on which one is the lie.  
Example:  Reflections and Translation.
1) Up is the opposite of down,
2) You can reflect over the x-axis and the y-axis, and
3) A mirror reminds me of translation.
[image: C:\Documents and Settings\Sage Forbes-Gray\Local Settings\Temporary Internet Files\Content.IE5\0WDMRKAU\MP900432989[1].jpg]


Thumbs Up , Thumbs down (Assessment)
This is a simple strategy where the teacher asks a question (do you understand the instructions, do you need more time, is this too easy?) and the students respond with a  thumbs up for ‘yes’ and a thumbs down for ‘no’.   By having all the students answer simultaneously, the teacher only needs to sweep the room with his/her eyes to get a sense of student understanding.  Also, the students must be metacognitive about their own learning to figure out how to answer.  Finally, working with adolescents, a silent way of communicating information is far more productive than a verbal one.
[image: C:\Users\cforbesgray\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\B7X1LD56\MP900448474[1].jpg]

Transformation Bingo (Review/Assessment)
In this game, I will read and post sentences as well as example problems for the students to determine whether they are translation, reflection, rotation or dilation.  More specifically, they will identify x and y-axis reflection, 90/180/360 (counter)clockwise rotation, right/left/up/down translation, and shrinking/growing dilation. Each student will have a board and the first student to win bingo will receive the mini-skateboard that I used Monday to illustrate each transformation.

	Transformation Bingo

	Translate up and right
	Dilate- x2
	Dilate- Shrink
	Dilate- Stay the Same
	Rotate 180 degrees counterclockwise

	Translate right and down
	Rotate 90 degrees clockwise
	Reflect over the x-axis
	Translate down and left
	Dilate- x1/2

	Translate only up
	Translate only right
	Free Space
	Rotate 90 degrees counterclockwise
	Dilate- Grow

	Rotate 180 degrees clockwise
	Rotate 360 degrees
	Translate- only down
	Reflect over the y-axis
	Translate up and left

	Translate left only
	Dilate- x4
	Reflect over the x-axis then the y-axis
	Dilate- x1/4
	Reflect over the y-axis then the x-axis





Response boards (Review/Assessment)
The Response boards activity will be paired with the Canned Question activity.  In order to promote responses to the Canned Questions, the students will answer as a group.  They will take turns writing the group answer on the white board.      After each question is read, the group will hold up its answer on the white board and will be rewarded a point for the correct answer and no points for the wrong answer.  The scores will be recorded by the teacher in between questions.  The team with the most points wins gets a prize.
				[image: ]
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