
4.1 Algebraic Descriptions for Translations and Rotations 
Lesson Introduction

MA.912.GR.2.1 Given a preimage and 
image, describe the transformation 
and represent the transformation 
algebraically using coordinates. 

• I can relate a translation on the coordinate plane
to an algebraic notation of the transformation.

• I can relate a rotation about the origin on the
coordinate plane to an algebraic notation of the
transformation.

Building On Working Toward 
MA.8.GR.2.1 Given a preimage and image 
generated by a single transformation, identify the 
transformation that describes the relationship. 

N/A 

• How can translations be represented algebraically?
• What is the same or different about horizontal and vertical translations?
• How can rotations be represented algebraically?
• How are rotating clockwise and counterclockwise similar? How are they different?

Students collaborate while making connections using multiple representations of translations and rotations. Students 
make use of tables to represent values as coordinate pairs to understand how to write translations and rotations using 
algebraic notation. The majority of this lesson is collaborative in nature, with discussions serving as the primary driver of 
learning throughout the 4.1.2 and 4.1.3 Collaboration components that act as the bulk of the lesson. 

4.1.1 Warm-Up 
(~5 min.) 

Students learn about pharmacists as 
a Career Profile (video) (SE p. 177) 

4.1.3 
Collaboration 
(15 min.) 

Students explore the relationship between 
image rotations and algebraic representation 
or notation (SE p. 180) 

4.1.2 
Collaboration 
(15 min.) 

Students explore the relationship 
between image translations and 
algebraic representation or notation 
(SE p. 178) 

4.1.4 Bring It 
Together 
(10 min.) 

Students summarize and synthesize 
learning targets, including abstract algebraic 
notation 
(SE p. 183) 

4.1.5 Wrap-Up 
(~5 min.) Students summarize their learning (SE p. 183) 

Glossary Materials Additional Preparation 
Key Terms: 

• Translation
• Rotation

Additional Terms: N/A 

• (Optional) Chart paper
• (Optional) Markers

• 4.1.1 Warm-Up contains a
video to accompany the
question prompts.Resources 

Benchmark 

Benchmark 
Coherence 

Essential 
Questions 

Lesson 
Narrative 

Component 
Summary 

Learning 
Targets 

336



Common Misconceptions Things to Consider
• Students may confuse clockwise and counterclockwise.
• Students may confuse which images are considered

preimage and what “prime notation” means in context.
• Students might confuse x- and y-values in the

coordinate plane.

• The connections between the images, the tables, and the
algebraic descriptions are important in developing an
understanding of transformations. Allow the students to
grapple with writing the conjectures so those connections are
made.

• Consider common misconceptions from Unit 1 and student
understanding shown in the unit to help determine
collaboration group size and makeup.

Literacy and Language Routines Mathematical Thinking and Reasoning (MTR) Standard
Notice and Wonder 

4.1.2 Collaboration positions students to notice the effects of 
rotation on vertex coordinates. Consider having students apply 
Notice and Wonder routines within their collaboration group to 
help each member of the group discover the relationship 
between changing values of coordinates and the algebraic 
representations of rotations.  

MA.K12.MTR.2.1: Multiple Representations 
Students will be working to represent translations and rotations 
algebraically. Clarifications within this standard emphasize 
connections between concept and representation. Utilize the 
progression of the lesson to highlight the process by which students 
are moving from image to abstract using algebraic notation. 

For a kinesthetic entry point, consider using physical manipulatives such as patty paper or 
cutouts for students to explore each of the transformations. 

For example, students can use patty paper for 4.1.3 Collaboration as they map the 
transformation for the triangle 𝐺𝐺𝐺𝐺𝐺𝐺. 

Lesson Notes: 

Differentiate 
Instruction

Teacher 
Tips

4.1 Algebraic Descriptions for Translations and Rotations
Lesson Introduction

MA.912.GR.2.1 Given a preimage and
image, describe the transformation
and represent the transformation
algebraically using coordinates.

• I can relate a translation on the coordinate plane 
to an algebraic notation of the transformation.

• I can relate a rotation about the origin on the
coordinate plane to an algebraic notation of the
transformation.

Building On Working Toward
MA.8.GR.2.1 Given a preimage and image 
generated by a single transformation, identify the
transformation that describes the relationship.

N/A

• How can translations be represented algebraically?
• What is the same or different about horizontal and vertical translations?
• How can rotations be represented algebraically?
• How are rotating clockwise and counterclockwise similar? How are they different?

Students collaborate while making connections using multiple representations of translations and rotations. Students
make use of tables to represent values as coordinate pairs to understand how to write translations and rotations using
algebraic notation. The majority of this lesson is collaborative in nature, with discussions serving as the primary driver of
learning throughout the 4.1.2 and 4.1.3 Collaboration components that act as the bulk of the lesson.

4.1.1 Warm-Up
(~5 min.)

Students learn about pharmacists as
a Career Profile (video) (SE p. 177)

4.1.3
Collaboration
(15 min.)

Students explore the relationship between 
image rotations and algebraic representation 
or notation (SE p. 180)

4.1.2 
Collaboration
(15 min.)

Students explore the relationship 
between image translations and 
algebraic representation or notation
(SE p. 178)

4.1.4 Bring It 
Together
(10 min.)

Students summarize and synthesize 
learning targets, including abstract algebraic 
notation
(SE p. 183)

4.1.5 Wrap-Up
(~5 min.) Open-ended learning pyramid as qualitative feedback from learning targets for the lesson (SE p. 183)

Glossary Materials Additional Preparation
Key Terms:

• Translation
• Rotation

Additional Terms: N/A

• (Optional) Chart paper
• (Optional) Markers

• 4.1.1 Warm-Up contains a 
video to accompany the
question prompts.Resources
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