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LESSON OVERVIEW This activity will allow students to explore, identify, and perform static transformations on the coordinate plane. LESSON SUMMARY Duration 45- 60 minutes GETTING STARTED ( 5 - 10 min) ● Introduce the activity ● Review/Preview Transformation Vocabulary ACTIVITY  (30 - 40 min) ● Support students as they complete the tutorial. WRAP UP  (10 - 15 min) ● Debrief and Review ASSESSMENT/EXTENSION (5 - 10 min) ● Multiple Transformations Challenge (optional) ● Save project AUDIENCE This lesson plan is intended for use with middle/high school math classes. This lesson supports 8th Grade Common Core math standards in Geometry. LEARNING OBJECTIVES By participating in this lesson, participants will: ● explore static transformations:  translations , reflections , and  rotations . ● identify transformations on the coordinate plane. ● use a series of transformations to map one figure onto another. ● use dot notation to program movement on a coordinate plane. ● modify commands to reach goal locations on a coordinate plane.  CCSS STANDARDS: CCSS.MATH.CONTENT.8.G.A.1Verify



experimentally the properties of rotations, reflections,



and translations CCSS.MATH.CONTENT.8.G.A.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.



 



MATERIALS, RESOURCES, AND PREPARATION ● ● ● ●



Practice  Transformations Activity Review Codesters platform Use the Lesson Plan to time strategic questions and/or interventions. One computer per student or one computer per pair.



GETTING STARTED  (5 - 10 minutes) ● Introduce  Hour of Code and explain lesson objectives. ● Direct Students to the  activity . ● Allow students to explore Activity 1: Transformation Examples and complete work on ticket. Students can type in the ticket area. ● Have students stop after 2 - 4 minutes. Students should turn and talk about their individual transformation definitions to get consensus with a partner, then lead a brief whole class share to develop common understandings of the movement that results from each type of transformation. ● Explain parts of the platform to students: Toolkit, Code Editor, Stage. Review toolkit use, responding to feedback, and moving through the tutorial. VOCABULARY translation:  moves a figure a certain direction and distance. Does not change the object’s rotational orientation or size. Students may refer to this type of movement as a “slide” across the coordinate plane. rotation:  describes the movement of a figure around a fixed point. Students may refer to this kind of movement as a turn on the coordinate plane. reflection:  reflection over a line results in a pre-image and reflected image whose corresponding points are exactly the same distance from the line of reflection. Students may refer to this type of movement as a flip over a line.



 



ACTIVITY  (30 - 40 min) ● Students should work individually or in pairs to complete all activities. ● For all activities, students receive feedback automatically. They should modify their programs until they get a “Great job!” message in green. Feedback contains hints on how to change their programs to reach the goal. ● Activities 2 - 3: Students begin independent work by reviewing the coordinate plane and setting up their stage. ● Activities 4 - 6: Test students knowledge of the coordinate plane. They modify commands to move a triangle to a given point on the plane. ● Activities 7 - 9:  Translations - Students are given the definition of a translation. They modify two examples to map the start triangle onto the target triangle, then complete a mission where they must choose the command that will map one to the other. ● Activities 10 - 12:  Rotations - Students explore rotation about the origin. They work with two examples, one where a triangle has a point located on the origin and one where the triangle completes 4 rotations or 90 degrees, starting in the 1st quadrant. Students then complete a mission wherein they must find the angle of rotation. ● Activities 13 - 14:  Reflection - Students explore reflection over x or y axis. Students complete a mission where they determine what axis to reflect over. ● Activities 15 - 17: Students make choices to identify the type of transformation that will map the start triangle onto the target triangle. They use and modify code from the toolkit to complete each activity. ● Activity 18: Multiple Choice Exit Ticket WRAP UP  (5 - 10 min) Teacher and students review answers to multiple choice questions. Teachers may choose to have students record answers/take notes on the activity. Teachers may want to have the class come up with shared common definitions of each transformation and share strategies about how to what transformation a figure has undergone. Student share work and receive Hour Of Code certificate.



 



ASSESSMENT/EXTENSION (5 - 10 min) Students may continue on the the Multiple Transformation challenge. There are a few different ways to answer this activity correctly. Some are listed below: 1) sprite.rotate_origin(180) sprite.translate_x(50) sprite.reflect_y(50) 2) sprite.reflect_y_axis() sprite.translate_x(50) sprite.translate_y(100) 3) sprite.translate_y(100) sprite.reflect_y_axis() sprite.translate_x(50) If students would like to save their work, direct them to create a student account. COMMON ERRORS: All commands need to be placed on different lines. The line below has 2 commands: sprite  = codesters.Sprite( “triangle” )  sprite .go_to( 50 ,  100 )  The corrected program looks like this: sprite  = codesters.Sprite( “triangle” )   sprite .go_to( 50 ,  100 )  Students may confuse x and y coordinates. They may benefit from a chart or whole class review. The scale on the coordinate plane counts by 50 and is measured in pixels. It spans from -250 to 250 in both directions.
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