
4.2 Algebraic Descriptions for Reflections 
Lesson Introduction

Benchmark 

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

Learning 
Target 

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

Benchmark 
Coherence 

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 

Essential 
Questions 

• What is a reflection?
• How can reflections be represented algebraically?

Lesson 
Narrative 

The main part of the lesson, 4.2.2 Exploration, immerses students in an in-depth exploratory discovery of the effects of 
reflections across a variety of lines. Students focus on the ordered pairs of the vertices and the midpoint of line segments 
that connect corresponding vertices across the line of reflection. Students engage in language routines and math thinking 
and reasoning to draw conclusions leading toward generating algebraic descriptions of reflections. 

Component 
Summary 

4.2.1 Warm-Up 
(~5 min.) 

Critical thinking problem 
(SE p. 184) 4.2.3 Bring It Together 

(5-10 min.) 

Students summarize and synthesize 
their findings from the Exploration 
(SE p. 189) 

4.2.2 Exploration 
(25-30 min.) 

Exploration of reflections across a 
variety of lines of reflection 
(SE p. 185) 

4.2.4 Wrap-Up 
(~5 min.) 

Students relate elements of reflections 
to a squish painting (SE p. 189) 

Glossary Materials Additional Preparation 
Key Terms: N/A

Additional Terms: N/A 

• (Optional) Integer chips or other
chips for 4.2.1 Warm-Up

• (Optional) Squish painting

N/A
Resources
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Common Misconceptions Things to Consider 
• Students may struggle differentiating between axes, 

values in an ordered pair, and their opposites. 
• Students who struggle in spatial reasoning might find it 

difficult to navigate the visual elements of reflections. 

• Consider using sentence stems to actively convert student 
verbal descriptions into mathematical language. For example, 
when students are describing the effects of reflection like, 
“They are in the same place,” provide scaffolded phrases like, 
“Vertex __ is the same distance away from __ as Vertex __.” 

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

4.2.2 Exploration questions 1c-f provide two opportunities for 
students to make sense of their observations in mathematically 
meaningful ways. Encourage students to utilize Notice and 
Wonder techniques for each element to help each other 
discover and produce algebraic descriptions based on the 
Exploration. 

MA.K12.MTR.4.1: Discussion and Reflection 
4.2.2 Exploration question 2b provides an opportunity for students to 
engage in mathematical discussion by analyzing and critiquing the 
thinking of others. Use this as an opportunity to provide students with 
practice analyzing the thinking of others and then articulating their 
own thinking in response. 

 
 

For a kinesthetic entry point, consider using physical manipulatives such as patty paper or 
cut-outs for students to explore the reflections in 4.2.2 Exploration.  
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Lesson Notes: 

 

Differentiate 
Instruction 

Teacher 
Tips 

4.2 Algebraic Descriptions for Reflections 
Lesson Introduction 

 
Benchmark 
 

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

Learning 
Target 

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

Benchmark 
Coherence 

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 

 
Essential 
Questions 
 

• What is a reflection? 
• How can reflections be represented algebraically? 

 
Lesson 
Narrative 
 

The main part of the lesson, 4.2.2 Exploration, immerses students in an in-depth exploratory discovery of the effects of 
reflections across a variety of lines. Students focus on the ordered pairs of the vertices and the midpoint of line segments 
that connect corresponding vertices across the line of reflection. Students engage in language routines and math thinking 
and reasoning to draw conclusions leading toward generating algebraic descriptions of reflections. 

Component  
Summary 
 

4.2.1 Warm-Up 
(~5 min.) 

Interactive challenge followed by a 
reflection on growth mindset 
(SE p. 184) 

4.2.3 Bring It Together 
(5-10 min.) 

Students summarize and synthesize 
their findings from the Exploration 
(SE p. 189) 

4.2.2 Exploration 
(25-30 min.) 

Exploration of reflections across a 
variety of lines of reflection 
(SE p. 185) 

4.2.4 Wrap-Up 
(~5 min.) 

Students relate elements of reflections 
to a squish painting (SE p. 189) 

 Glossary Materials Additional Preparation 
Key Terms: N/A  
 
Additional Terms: N/A 

• (Optional) Integer chips or other 
chips for 4.2.1 Warm-Up 

• (Optional) Squish painting 

N/A 

 
 
 

Resources 
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