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Florida MAFS-FSA Resource
Purpose: Teachers should utilize the ExploreLearning published Teacher Guide and Student Exploration Sheet to teach the content of this standard. This document is a supplemental resource designed to help support teachers in preparing students for content and various computer-based question mechanisms on the Florida Standards Assessment.

Guidelines: Below are select sample item stems from various sources, such as the Florida Department of Education (DOE). Teachers are encouraged to teach the standard/benchmark as recommended by their school district. Teacher may utilize the “Suggested Lesson Sequence” section in the ExploreLearning Teacher Guide and accompanying Student Exploration Sheet in teaching the content/concept. 

In providing practice for MAFS FSA, teachers can use the question stems and facilitate the use of the Gizmo through various modes. Gizmo suggestions have been made for each question stem for whole-class facilitation.  Contact your Project Manager or Sales Executive for professional development opportunities, such as classroom modeling.

	FL MAFS Content Standard
	MAFS.912.G-CO.1.2 (Also assesses MAFS.912.G-CO.1.4) Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch).  Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.
MAFS.912.G-CO.1.5 (Also assesses MAFS.912.G-CO.1.3)

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will carry a given figure onto another.  Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.


	ExploreLearning Gizmo
	Rotations, Reflections, and Translations
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	Sample Item Stem
	Response Mechanism
	Gizmo Suggestions

	1. The endpoints of 
[image: image2.wmf]AB

 are at A (–5, 6) and B (4, 0). Predict the endpoints of the image 
[image: image3.wmf]EF

 for the translations listed in the table below. Then sketch 
[image: image4.wmf]AB

 and each image on the grid.  Use the Gizmo to explore your ideas and click on Show table to check your answers.
x and y
translation

Point E

Image of A (–5, 6)

Point F

Image of B (4, 0)

x translation: 3

y translation: 0

x translation: –1

y translation: –5
x translation: 1

y translation: –6

	Simulation Response


	Complete Activity A found in the Student Exploration Sheet by facilitating student usage of the Gizmo using a wireless mouse or interactive whiteboard, if available. Students may also complete the activity 1:1 or 2:1 using laptop carts, a computer lab, or BYOD. 
Upon completion, evaluate student responses for question # 3 of activity A (see Student Exploration Sheet Answer Key). 


	2. Which transformation will always carry the following figure onto itself? Select all that apply.
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☐ a reflection across x axis

☐ a reflection across y axis

☐ a rotation of 90° clockwise around 

     the origin

☐ a rotation of 180° clockwise around 

     the origin

☐ a rotation of 270° clockwise around 

     the origin

☐ an x translation of -4
	Multi-Select Response
	Allow students time to re-create the figure shown. Start by first selecting a segment from the “Figure Type” drop-down feature. Facilitate student use of the Gizmo to evaluate each of the possible answer options. Select an “Operation” from the drop-down feature. Challenge students to provide mathematical evidence to support their reasoning – emphasize the use of the ruler and angle measure Gizmo tools. Use the Gizmo snapshot feature to collect visual evidence.



	3. The figure shows two perpendicular lines, the x and y axes, intersecting at the origin in the interior of a quadrilateral. Which transformation will always carry the following figure onto itself? Select all that apply.
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☐ a reflection across x axis

☐ a reflection across y axis

☐ a rotation of 90° clockwise around 

     the origin

☐ a rotation of 180° clockwise around 

     the origin

☐ a rotation of 270° clockwise around 

     the origin

☐ an x translation of -4


	Multi-Select Response
	Allow students time to re-create the figure shown. Start by first selecting a quadrilateral from the “Figure Type” drop-down feature. Facilitate student use of the Gizmo to evaluate each of the possible answer options. Select an “Operation” from the drop-down feature. Challenge students to provide mathematical evidence to support their reasoning – emphasize the use of the ruler and angle measure Gizmo tools. Use the Gizmo snapshot feature to collect visual evidence. 

Facilitate whole classroom discussion to compare/contrast segments and quadrilateral. Refer to the “Mathematical Background” section of the Teacher Guide for details.

	4. Write a general transformation using 3 different types of rigid motions that will move any segment back to its original location as if it never moved.  Use the Gizmo to verify your answer.


	Natural Language Response
	Place students into pairs or cooperative learning groups. Challenge students to craft 3 different examples that will satisfy the question posed through written text. Encourage students to be as descriptive as possible and to include formal mathematics vocabulary found on the vocabulary sheet. Each group can use the Gizmo to check their work. Once verified for accuracy using the Gizmo, collect all group work and redistribute. Challenge each group to solve the transformations either using the Gizmo or on paper.



	5. Triangle ABC has vertices at A (1, 2), 
B (4, 6), and C (4, 2) in the coordinate plane.  The triangle will be reflected over the x-axis and then rotated 180° about the origin to form Triangle A’B’C’(EFG). What are the vertices of Triangle A’B’C’?

☐ A’ (1, -2), B’ (4, -6), and C’ (4, -2)

☐ A’ (-1, 2), B’ (-4, 6), and C’ (-4, 2)

☐ A’ (-1, -2), B’ (-4, -6), and C’ (-4, -2)

☐ A’ (1, 2), B’ (4, 6), and C’ (4, 2)


	Multiple Choice Response
	Extend student learning (previous Gizmo experience – Activity A of the Student Exploration Sheet) by completing Activity C found in the Student Exploration Sheet. Upon completion, use the Gizmo to facilitate a mini-lesson/mini-review and to debrief the answer to the question. Incorporate “teacher talk” during problem solving and modeling. The “operation” drop-down feature and ruler/angle measure tools should be used during teacher and student Gizmo use. Integrate formal vocabulary found on the vocabulary sheet throughout the lesson.
NOTE: The Gizmo will represent the pre-image of ABC as image EFG. The notation of EFG represents A’B’C’, respectively. 

Students will need to plot the vertices and select “reflect over x axis” first. Next, encourage students to check the “Show Table” option. After the reflection has occured, students should document the reflected points and/or take a snapshot using the Gizmo feature. Select “none” from the “Operation” drop-down feature, then plot the reflected vertices obtained from the previous transformation. Once plotted, students can then select “rotate around origin” from the “Operation” feature and use the slider bar to rotate accordingly.


	6. Clearly describe the specific transformation that will map [image: image5.png]


EFG to [image: image6.png]


ABC. You may assume that all vertices are located at the intersections of grid lines.
A. Explain what it means to map one triangle onto another.

B. Identify and describe the specific transformation that maps [image: image7.png]


EFG onto [image: image8.png]


ABC. 


	A. Natural Language Response
B. Natural Language Response
	Place students into pairs or cooperative learning groups. Assign each group to complete the problem on a sheet of paper first. Provide work time (may vary depending upon technology available). All group members should be able to model using the Gizmo and explain the group’s problem solving process orally. Pose follow-up questions, as needed, which can be found in the “Discussion Questions” section of the Teacher Guide. 

The teacher should provide additional opportunities for students to describe a sequence of transformations that maps one figure onto the other. Remind students to include all necessary components in each description: the center and degree of rotation, the line of reflection, etc.

NOTE: Explain to the student that describing the transformation in detail (e.g., by specifying the center and degree of rotation, the line of reflection, along which a figure is translated) and then performing the transformation is a convincing way to show that one figure is mapped onto the other.


Name: ______________________________________

Date: __________________

Period # ___________

MAFS-FSA Student Task
Rotations, Reflections, and Translations
MAFS.912.G-CO.1.2 through MAFS.912.G-CO.1.5 

Math Tasks (Begin by exploring the Gizmo. Utilize the Gizmo to answer questions below.) 
1. The endpoints of 
[image: image9.wmf]AB

 are at A (–5, 6) and B (4, 0). Predict the endpoints of the image 
[image: image10.wmf]EF

 for the translations listed in the table below. Then sketch 
[image: image11.wmf]AB

 and each image on the grid.  Use the Gizmo to explore your ideas and click on Show table to check your answers.
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	x and y
translation
	Point E

Image of 

A(–5, 6)
	Point F

Image of 

B(4, 0)

	x translation: 3

y translation: 0
	
	

	x translation: –1

y translation: –5
	
	

	x translation: 1

y translation: –6
	
	


2. Which transformation will always carry the following figure onto itself? Select all that apply.
	☐a reflection across x axis
	☐a rotation of 180° clockwise around the origin

	☐a reflection across y axis
	☐a rotation of 270° clockwise around the origin

	☐a rotation of 90° clockwise around the origin
	☐an x translation of -4



	☐a reflection across x axis
	☐a rotation of 180° clockwise around the origin

	☐a reflection across y axis

	☐a rotation of 270° clockwise around the origin

	☐a rotation of 90° clockwise around the origin
	☐an x translation of -4


3. The figure shows two perpendicular lines, the x and y axes, intersecting at the origin in the interior of a quadrilateral. Which transformation will always carry the following figure onto itself? Select all that apply.


4. Write a general transformation using 3 different types of rigid motions that will move any segment back to its original location as if it never moved.  Use the Gizmo to verify your answer.
5. Triangle ABC has vertices at A (1, 2), B (4, 6), and C (4, 2) in the coordinate plane.  The triangle will be reflected over the x-axis and then rotated 180° about the origin to form Triangle A’B’C’ (EFG).  What are the vertices of Triangle A’B’C’?
	☐ A’ (1, -2), B’ (4, -6), and C’ (4, -2)
	 ☐ A’ (-1, -2), B’ (-4, -6), and C’ (-4, -2)

	 ☐ A’ (-1, 2), B’ (-4, 6), and C’ (-4, 2)

	 ☐ A’ (1, 2), B’ (4, 6), and C’ (4, 2)


6. Clearly describe the specific transformation that will map [image: image12.png]


EFG to [image: image13.png]


ABC. You may assume that all vertices are located at the intersections of grid lines.


. Explain what it means to map one triangle onto another. 
A. Identify and describe the specific transformation that maps [image: image14.png]


EFG onto [image: image15.png]


ABC. 
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