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Abstract 

This curriculum project was developed to provide resources for mathematics teachers who seek 

to involve student culture and identity in the classroom. The project provides four sequential 

lessons with all necessary lesson plans, learning materials, and guided worksheets to introduce 

Culturally Responsive Teaching within the congruent triangles’ unit of high school geometry. 

All resources can help spark the conversation of how to teach with the intention of incorporating 

student voice and identity. These lessons were developed under the Common Core State 

Standards for mathematics in the Unites States. 
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Introduction 

Culturally Responsive Pedagogy (CRP) was designed to incorporate student culture into 

classroom instruction and learning. This can be accomplished by adapting the curriculum being 

taught, adjusting teaching practices and pedagogy, and developing a classroom environment that 

encourages student voice and celebrates the individual student’s identity. In response to the 

national opposition to Critical Race Theory (CRT) and the Black Lives Matter (BLM) 

movement, students, now more than ever, need to know that they belong in the classroom and 

are in a safe place to learn. Dedicated teachers seek to build relationships with students through 

trust and empathy so that when a lesson is taught, students can trust that a teacher has their best 

interest in mind. 

One example of CRP in mathematics is bridging the geometry curriculum to culture and 

student experience while offering opportunities for students to voice their learning experiences. 

This curriculum project is an effort to continue the conversation of Culturally Responsive 

Pedagogy with a focus on mathematics. The materials provided within this curriculum project 

can be adapted to fit individual classrooms.  

Literature Review 

One of the greater changes educators are undertaking is the movement towards a more 

Culturally Responsive classroom. By embracing and empowering students’ culture, the 

classroom environment becomes a more well-rounded and mutually respected place. Students 

feel safer and learn better when they are in an encouraging environment (Averill et al., 2009). 

The movement toward Culturally Responsive Pedagogy (CRP) could not come at a more 

pressing time than in the midst of the racial tension and divisiveness facing America. Especially 

in a time of Black Lives Matter and protests against the Deferred Act for Childhood Arrivals 

(DACA), students need to feel that they are wanted and belong in the classroom (Flanagan, 
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2015). When teachers practice CRP, students benefit both social-emotionally and academically. 

There are plenty of studies on the benefits of CRP in the humanities and arts classes. While those 

courses may be the first to embrace these practices, it is equally important for STEM fields, such 

as mathematics, to develop a Culturally Responsive classroom. The National Council of 

Teachers of Mathematics (NCTM) designed and published the Professional Standards for 

Teaching Mathematics in 1991 which defined worthy mathematical tasks as one that “stimulates 

students to make connections” and “display sensitivity to, and draw on, students diverse 

background experiences and dispositions” (Lappan et al, NCTM, 1991). This curriculum project 

presents CRP for the geometry classroom. Considering this course relies on speech, vocabulary, 

reflection, and logic, it only makes sense that CRP methods should be adopted by geometry 

teachers. 

Culturally Responsive Pedagogy has been around longer than it has had a name.  It has 

been widely considered that Dr. del Castillo developed Culturally Responsive Teaching in the 

1990s (Ferlazzo, 2020) while Culturally Relevant Pedagogy was a term coined by Gloria Ladson 

Billings in 1994, the difference being that CRP focuses on the teacher practices themselves from 

a pedagogical viewpoint (Ladson-Billings, 1995). Many educators use the terms interchangeably, 

recognizing that the end goal is to adjust teaching practices to empower students through culture. 

When defining, and intending to incorporate, CRP it is important to note that it is not 

simply an “add-on” to your teaching practice or something to incorporate into a few lessons of a 

unit, here and there (Ferlazzo, Keys, 2020). Treating Culturally Responsive Pedagogy as an 

“add-on” to teaching practices is implying that the responsibility of an educator to deliver equal 

education can be turned on and off; it implies that teachers may choose to incorporate their desire 

for social justice in the classroom at their convenience rather than at the needs of the students. 

CRP is a mindset to be adopted when developing lessons and planning for the classroom 
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environment and teacher-student interactions (Averill et al., 2009). When done correctly, this 

practice can seep into every aspect of pedagogy and teachers can modify prior methods of a la 

carte inclusionism and truly embrace multiculturalism. 

To adopt CRP for the classroom, educators must first address their own, albeit implicit, 

biases and reflect on why they are choosing to practice this in the classroom (Ferlazzo, 2020). It 

begins with learning about the students in your classroom, not just their individual learning styles 

but who they are. This could be as simple as learning the origin and correct pronunciation of a 

name (Ferlazzo, Delgado, 2020). Another component of integrating CRP into the classroom is 

being mindful in how social relationships are developed between students and the teacher. The 

teacher’s role is to foster a community among students where mutual success is the goal 

(Ladson-Billings, 1995). One suggestion for implementing this is to create a student-led class 

meeting to offer a concrete time for these discussions and dive deeper into social inequalities 

(Ferlazzo, Gonzalez, 2020). Not only does this provide the time and space for conversations that 

might not otherwise be held in the classroom, but it further develops the student voice. These 

student-led discussions could be about social justice issues that may be happening outside the 

classroom but affecting what is then going on inside of the classroom (McCarthy, 2014). For 

example, the murder of George Floyd in 2020 deserved time in the classroom to check in on 

students’ experiences and feelings and to find out how it affects their perception of themselves. 

Another recommendation for building CRP is to incorporate students’ culture into the course 

material by empowering students to use their voice. Teachers should use questioning techniques 

that focus on the impact and not just the intention (Ferlazzo, Stringfellow, 2020). This could be 

as simple as asking how a student arrived at an incorrect answer so as to find an opportunity to 

praise their problem-solving process even if their final answer is wrong. This helps to encourage 

students to answer questions aloud in class when they have previously provided incorrect 
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responses. Also, if teacher or a student makes a comment that could be perceived as insensitive, 

the classroom standard should be to apologize and learn from the incident, not to make the 

excuse that it was not their intention. Most practices of CRP come from teachers’ reflections of 

how to transform the student’s identity so that they may better identify as a learner and 

mathematician (Leonard, 2020). 

 At any stage in their careers, teachers use classroom management to create a more 

conducive learning environment. This includes the practice of discipline:  how to discipline and 

when to discipline and what strategies are considered effective. Since the desegregation of 

schools in the United States, there has been an incredible disparity in how students are 

disciplined that correlates to race (Riddle & Sinclair, 2019). Classroom discipline, and the way in 

which we speak to a student with unfavorable behavior can be radicalized by Cultural 

Responsiveness (Hershfeldt et al., 2009). One way for teachers to recognize the need for an 

honest self-assessment of their CRP is to practice the Double-Check reflection. The purpose of 

the Double-Check is to encourage and be a catalyst for change (Hershfeldt et al., 2009). The Five 

Components of Double-Check include: reflective thinking about children and group 

membership; authenticity in relationships; effective communication; connection to curriculum; 

and sensitivity to cultural and situational messages. These components can be placed in the 

classroom just for the teacher to see and serve as a constant reminder of, “Am I doing this right? 

Am I doing enough to prepare a classroom environment comfortable with change and difficult 

discussion topics?” 

 Leonard (2020) advocated for practices that connect culture with mathematics. For 

example, Leonard (2020) used genealogy to present exponents in mathematics class back in the 

1990s: beginning with one student (20), their two parents (21), their four grandparents (22) and 

eight great-grandparents (23). The students in that classroom were able to trace back their 
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heritage as far as they could and share with the class. Simple efforts like this are an easy 

opportunity to “mathematicise” what could be claimed as unrelated subject matter. The author 

suggests other topics to be “mathematized” for use in mathematics classes such as quality 

education, equal protection under the law, equal housing, health and wellness, and the Black 

Lives Matter movement (Leonard, 2020.) Since geometry is a subject that relies on 

mathematizing, it is a natural class to implement CRP.  

 

Introduction to Curriculum 

 

Culturally Responsive Pedagogy (CRP) seeks to create an inclusive classroom 

environment that draws from the cultural capital and strengths of the students (Tate, 1995). Cobb 

(1996) presented the idea of “taken as shared” regarding a shared understanding between teacher 

and students regarding sociomathematical classroom norms. This presents an important concept 

in mathematics education because the learning of mathematics is a social event learned in the 

same space with other learners under the guidance of a teacher. Likewise, CRP should also be 

taken as shared, meaning it is important to discuss what CRP means within each individual 

classroom context. Thus, before this unit is taught, it is important that such social constructs are 

established at the beginning of this unit. 

One recommendation for gathering insight about the classroom is to create a survey 

through Google Forms. The teacher can ask questions about the students’ identity, past 

experiences, culture and heritage, and level of comfort with sharing in the classroom. Use this as 

an example of what to include in this survey. Once the survey is created and data is collected, the 

teacher can use this information to determine the best practices of adopting CRP in the 

classroom. In addition to this, another method of preparing the classroom is to all students in the 

class create a list of norms and rules for all classmates to adhere to. These could be norms such 

https://forms.gle/aiuaGACw51i2s7U58
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as “Listen to whomever is speaking” or “When you’ve offended someone, apologize for your 

actions regardless of your intent.” By establishing these class norms, the students will be setting 

their own expectations for future interactions. This can encourage a stronger sense of community 

and allow students to feel more comfortable sharing in the classroom.  
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Lesson 1 

Subject:  Common Core Geometry    Grade Level:   9-10 

Topic of Study: 
 

Resources/Materials: 
Worksheets or access to device and copy of digital worksheet 

Method of displaying student work on board such as a document camera 

 

Essential Question (unit or weekly theme): How can we prove triangles are congruent? 

Focus Question/Aim (daily theme):  How can we write a two-column proof? What are the different 

formats of proof-writing? 

Learning Goal(s): Students will be able to draw logical conclusions from information. Students will 

be able to write two column proofs to organize their reasoning. 

NYS and Common Core Learning Standards: 

CCSS.MATH.CONTENT.HSG.CO.C.9 - Prove theorems about lines and angles. 

CCSS.MATH.CONTENT.HSG.CO.C.10 - Prove theorems about triangles. 

 

Daily Procedure/Agenda:                                                                                                                   
1). Warm-up - Students will complete the Do Now assignment to answer why to questions about 

Exterior Angle Theorem. This will put them in the mindset and begin the habit of justifying answers. 

 

2). Mini-lesson - Instructor will go through notes of what is a proof and its use in the math 

classroom. Students will be introduced to different methods of proving a statement including 

paragraph proofs, flowcharts, and tradition two-column proofs. Students will practice their first 

proof, justifying that they are in fact a student in this classroom. 

 

3). Activity - Students will write a proof describing and justifying each action of their morning 

routine. Students will have the opportunity to share what they do to prepare for the day ahead of 

them and why they do it. Students may share about their neighborhood and family if they feel 

comfortable. 

 

4). Closing - To end the lesson, students will share their proofs in their group and compare for 

similarities. To recap the lesson, the instructor will share a few examples of students’ proofs with a 

document camera, projector, or Screen Share on Zoom. 

 

Checks for Understanding/Formative Assessment: Morning Routine Proofs will be collected 

Differentiation Strategies/Modifications: Scaffolding 

Modeling (I-Do-We-Do-You-Do) 

Heterogeneous grouping and Guided notes 

Questions: What is a proof? 

What are the different types of proofs? 

What does it mean to justify? 

Where might you use logic and reasoning in your own life? 

What is your morning routine like? 

How can you describe and justify the steps you take each morning? 

http://www.corestandards.org/Math/Content/HSG/CO/C/9/
http://www.corestandards.org/Math/Content/HSG/CO/C/10/
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Resources: https://calcworkshop.com/reasoning-proof/two-column-proof/ 

Name: _______________________________________________  Date:___________ 

Aim: What is a two-column proof? 

Do Now: Answer the following questions using full sentences and vocabulary definitions. 

1. Is ∠C a right angle?                 Yes  or   No 

    Why? 

 

2. Is m∠ABC = 30o?                    Yes  or   No 

    Why? 

 

3. Is m∠ABC = 60o?                    Yes  or   No 

    Why? 

 

4. What is ∠A + ∠B + ∠C equal to? 

    Why? 

 

5. What is m∠CBD? 

    Why? 

 
 

 

What is a Proof? 
A proof is a logical _______________ presented in an organized manner. There are different 

ways of proving your case in math including writing a ______________, creating a ______________, 

and filling in a traditional __________________. In this class, we will be working with the two-column 

proof the most. 

 

 The two-column proof is made up of different sections: ______________ and ______________. 

In the left-hand column, we will write out our statements or the conclusions that are made. In the right-

hand column, we will have a reasoning for each statement made. It is helpful to keep your statements and 

reasons number to keep your information organized. Think of it this way: 

 

Statements: 
 

Reasons: 
  

 

 Proofs can be used in all math classes, not just geometry! And proofs can be used beyond the 

math classroom. Think of lawyers and detectives who must use logic and reasoning to prove their case! 

 

 

Practice: Try it! Write a two-column proof to prove you are a student in this class. When coming 

up with a reason, answer the questions why or how do you know that would justify your statement. 
 

Statements Reasons 

1. I am a student at this school. 1. 

2. I complete the class assignments 2. 
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3. I attend this class. 3. 

4. I am a student in this geometry class. 4.  

 

Activity: In the style of a two-column proof, you are going to be describing your morning routine in 

detail up until you arrive at school.  In the Statements column, describe each action of the morning: what 

do you do? In the Reasons column, describe your justification for the accompanying Statement: why do 

you do that? While you do not need to use every row, your proof must be at least 6 Statements and 

Reasons long. When you are finished, share as a group, and compare to find similarities! 

 

Statements Reasons 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  

  

  

 
Conclusions: 

Did you notice any similarities in your morning routine with your group mates? If so, what were they? 

 

 

Why is it important to organize your proof? 
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What are different ways to justify a statement you made? 
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Lesson 2 

This lesson transitions from the unit studying Rigid Motion in Transformations to Congruent 

Triangles and traditional two-column proofs. This lesson, drawing from Culturally Responsive Pedagogy 

practices, was designed to prepare students to develop connections between rigid motion and congruent 

triangles through collaborative learning. Communication and reasoning are two important criteria in 

Mason’s pedagogy (Tate, 1995, 171), and they are thus integrated into this unit to support CRT practices. 

Two-column proofs require the use of logic and reasoning to prove why something is true. 

Communication and reasoning can provide students a voice to persuade and argue for their justifications. 

Just as there are multiple ways to solve a single problem or prove a pair of triangles are congruent, some 

student may arrive at acceptable solutions using different paths.   

 

Subject:  Common Core Geometry    Grade Level:   9-10 

Topic of Study: 

Rigid Motion & Congruence 
Resources/Materials: 

Standing folders or dividers (for privacy) 

Dry Erase Coordinate Plane 

Dry erase marker (2 per group) 

Graph paper 

Worksheets or access to device and copy of digital worksheet 

 

Essential Question (unit or weekly theme): How can we prove triangles are congruent? 

Focus Question/Aim (daily theme):  How does Rigid Motion relate to congruence? 

Learning Goal(s): Students will be able to explain how and why mapping a figure onto itself is an 

example of congruence; SWBAT compare image and preimage using vocabulary  

NYS and Common Core Learning Standards: 
CCSS.MATH.CONTENT.HSG.CO.B.6 

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion 

on a given figure; given two figures, use the definition of congruence in terms of rigid motions to decide if they 

are congruent. 

CCSS.MATH.CONTENT.HSG.CO.B.7 

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if 

corresponding pairs of sides and corresponding pairs of angles are congruent. 

Daily Procedure/Agenda:                                                                                                                  

Time: 

1). Warm-up – Students will work in groups of four to play transformation “Telephone”. 

First member of the group: describe a triangle using specific coordinate points. 

Second member of the group: draw this triangle in the coordinate plane and decide on a reflection to 

transform it; describe this reflection to the third member who will draw its image. 

Third member of the group: draw the triangle given the description by the second group member; 

decide on a translation and describe it to the fourth member. 

Fourth member of the group: draw the triangle given the description by the third group member; 

decide on a rotation and describe it to the first member. 

The group will then reveal their images and see how they are compared to the original. Each group 

will then answer the accompanying questions on the worksheet. 

 

2). Mini-lesson - Instructor will demonstrate to students why reflection, rotation, and translation 

http://www.corestandards.org/Math/Content/HSG/CO/B/6/
http://www.corestandards.org/Math/Content/HSG/CO/B/7/
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produce a congruent image to its preimage. Instructors will offer examples of identifying the 

transformations that map a triangle onto another and examples of describing the properties of Rigid 

Motion. Practice examples will be delivered in an I-Do-We-Do-You-Do format. 

 

3). Activity - Students will work in groups to identify the sequence of rigid motion that maps one 

triangle on to the other and identifying the specific parts of the triangle that are mapped onto each other 

(introducing corresponding parts.)  

 

4). Closing - To end the lesson, students will be introduced to the definition of a Culturally Responsive 

Classroom and have the groups discuss why we are learning about this at the beginning of the unit on 

Triangle Congruence and introduction to proofs. 

 

Checks for Understanding/Formative Assessment: Group Work for the day will be collected 

 

Differentiation Strategies/Modifications: 

Scaffolding 

Modeling (I-Do-We-Do-You-Do) 

Heterogeneous grouping 

 

Questions: 

What transformations produce congruent figures? 

Why are only some transformations considered rigid motion? 

Where have you heard the word ‘rigid” before and how does it relate? 

What does it mean to have a Culturally Responsive classroom? 

Why are we working towards a CR classroom for this unit specifically? 

What is Cultural Capital? What Cultural Capital do you possess that makes you an asset to our class? 

Resources: 

https://www.understood.org/en/school-learning/for-educators/universal-design-for-

learning/what-is-culturally-responsive-teaching 

https://mathbitsnotebook.com/Geometry/CongruentTriangles/CTRigidMotionPractice.html 

http://ccsoc.mte.s3.amazonaws.com/ts.production/math/CongruenceAndRigidMotion-

Exercises.pdf 

 

 

 

 

 

 

 

 

 

https://www.understood.org/en/school-learning/for-educators/universal-design-for-learning/what-is-culturally-responsive-teaching
https://www.understood.org/en/school-learning/for-educators/universal-design-for-learning/what-is-culturally-responsive-teaching
https://mathbitsnotebook.com/Geometry/CongruentTriangles/CTRigidMotionPractice.html
http://ccsoc.mte.s3.amazonaws.com/ts.production/math/CongruenceAndRigidMotion-Exercises.pdf
http://ccsoc.mte.s3.amazonaws.com/ts.production/math/CongruenceAndRigidMotion-Exercises.pdf
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Name: _______________________________________________________ Period: ____________ 

Aim: How does rigid motion relate to congruence? 

Rigid Motion Telephone 
Each group of four will work together to transform a single triangle throughout the coordinate plane. 

Team Member #1 
    Your initial task is to make a triangle! You can pick 

any three coordinate points within the first quadrant (+, 

+) and plot the points to form a triangle. 

    Once you have done this, tell (but don’t show!) your 

coordinate points to Team Member #2 so they can plot 

the same triangle. Help describe your triangle using 

appropriate vocabulary words (equilateral, isosceles, 

scalene, right angle, midpoint, etc.) Remember: don’t 

show the rest of your group your triangle! 

Team Member #2 
    Your first task is to plot the triangle given the 

coordinate points from Team Member #1. No 

peeking! 

    Once you have that triangle plotted, transform it to 

produce a reflected image over the x- or y-axis. This 

image should now be in either the second or fourth 

quadrant. 

     Describe this transformation to Team Member #3 

but do not tell them the exact coordinate points and do 

not show what yours looks like! 

Team Member #3 
    Given the instructions from Team Member #2, plot 

your reflected triangle. (This should only be the first 

triangle on your coordinate plane!) 

    When you are ready, decide how to translate your 

triangle to somewhere in quadrant three. Perform the 

desired translation on the triangle in your own 

coordinate plane. Then describe this to Team Member 

#4. Don’t show them your paper! 

Team Member #4 
    It’s your turn to transform! After following the 

instructions from Team Member #3 to plot a triangle, 

decide how you want to rotate this given triangle. Plot 

on your own coordinate plane. 

    Describe this transformation to Team Member #1 

but do not show your paper!  

 

When the last triangle is plotted, reveal your papers to 

one another and compare. Go through the following 

questions together: 

 

1. How does the pre image created by Team Member #1 

compare to the image of this triangle by Team Member #4? 

 

 

 

2. How does the shape and size of each triangle compare to 

the one that preceded it and followed it? 

 

 

 

3. How would you describe two triangles that are exactly the 

same? Do all pieces have to be the same?
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Congruence & Rigid Motion 

 

1. Is ∆ABC congruent to ∆DEF? Explain your reasoning. 

 

 

2. Is ∆EFG congruent to ∆JKL? If yes, name a pair of 

sides that must be congruent. If no, explain your 

reasoning. 

 

 

 

3. Describe a precise sequence of rigid motions which 

would show . 

 

 

 

4. Describe a precise sequence of rigid motions which 

would show BCD is congruent to EGF. 

5. In the diagram below,  and  are graphed. 

Use the properties of rigid motions to explain why 

. 

 

 
 

 

6. Describe a precise sequence of rigid motions which 

would show . 
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Lesson 3 

This lesson will introduce the five different triangle congruence theorems as well as two false methods of 

congruent triangles, through a discovery activity. By giving the students ownership over the material and creating the 

triangles, they should feel more empowered with the conclusions made at the end of the lesson. The group work provides 

the opportunity for rich discussion and sharing strengths in their skill sets. Some students may have struggled with the 

plotting and transforming of coordinates points yesterday, but they are familiar with use of a compass and protractor. A 

culturally responsive classroom sets goals for students to feel empowered in the material and comfortable in the classroom 

environment; this discovery activity is a great opportunity for both. 

 

Subject:  Common Core Geometry    Grade Level:   9-10 

Topic of Study: 

Rigid Motion & Congruence 
Resources/Materials: 

Scissors, Tape, Protractor, Compass, Construction Paper 

Worksheets or access to device and copy of digital worksheet 

 

Essential Question (unit or weekly theme): How can we prove triangles are congruent? 

Focus Question/Aim (daily theme):  How can we make congruent triangles? 

Learning Goal(s): Students will be able to identify the basic requirements to conclude triangles are congruent. 

NYS and Common Core Learning Standards: 
CCSS.MATH.CONTENT.HSG.CO.B.6 

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on 

a given figure; given two figures, use the definition of congruence in terms of rigid motions to decide if they are 

congruent. 

CCSS.MATH.CONTENT.HSG.CO.B.7 

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if 

corresponding pairs of sides and corresponding pairs of angles are congruent. 

Daily Procedure/Agenda:                                                                                                                  Time: 

 

1). Warm-up - Supplies will be distributed to groups with seven members each. Students will be tasked to draw a 

50° using a protractor as a Do-Now activity while supplies are being distributed. 

2). Mini-lesson - Students will be in groups of 7, each group with 7 pieces of the same colored construction 

paper (with extras for errors.) The 7 members will each be responsible for creating their own triangle given the 

instructions on the worksheet. The instructor will pull small groups for all students responsible for SSS, AAS, 

SSA, and AAA to check on progress and provide tips for making these triangles. 

3). Activity -Once all triangles have been created and posted on the poster sheets, the posters will be moved 

throughout the room and students will be given the chance to do a gallery walk to compare the triangles. 

Students will write down their observations on their worksheet and compare. 

4). Closing - The entire class will regroup to discuss which set of requirements produced congruent triangles. 

The discussion will touch on why AAA and SSA did not work and if there is any other way to compare those. 

The worksheets will be collected as an exit ticket but returned for the following lesson so students may use 

those observations to write a formal definition of congruent triangle methods. 

Checks for Understanding/Formative Assessment: Student reflections following the gallery walk will be 

collected and graded quickly so they may be returned for lesson #3 

Differentiation Strategies/Modifications: 

Scaffolding 

Modeling 

Heterogeneous grouping 

Pre-cut angle measurements for students who struggle to measure with a protractor 

Small groups conducted to go through the more difficult triangle assignments 

Questions: 

What transformations produce congruent figures? 

What elements are required to produce congruent triangles? 

Which situations produced all congruent triangles? Which situations did not produce congruent triangles? 

How can we compare the triangles in AAA? 

 

Resources: 

Adapted from K. Smith & J. Oien, Windsor H. S. “ACME Construction Company” 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/CO/B/6/
http://www.corestandards.org/Math/Content/HSG/CO/B/7/
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Name: _______________________________________________________ Period: ____________ 

Aim: How can we create triangles given a set of requirements? 

Task: 

In your group of 7, each group member will be responsible for making one triangle with the given requirements. Once you 

have drawn your triangle and checked to make sure all measurements are correct, cut out your triangle and tape it to the 

assigned poster. Then, help any of your remaining group members finish their assigned triangle. 

1. SSS 

Make △RST given these requirements: 

RS = 3 in 

ST = 5 inches 

TR = 7 in  

2. SAS 

Make △LMN given these requirements: 

LM = 4 in 

∠M = 50° 

MN = 7 in  

 

3. ASA 

Make △ABC given these requirements: 

∠A = 50° 

AB = 4 in 

∠B = 70° 

4. AAS 

Make △DEF given these requirements: 

∠D = 30° 

∠E = 80° 

EF = 5 in 

(Hint: Solve for ∠F first!) 

5. AAA 

Make △GHI given these requirements: 

∠G = 30° 

∠H = 50° 

∠I = 100° 

6. SSA 

Make △XYZ given these requirements: 

XY = 4 in 

YZ = 7 in 

∠Z = 60° 

7. HL 

Make △POQ given these requirements: 

∠P = 90° 

PO = 3 in 

OQ = 5 in 

 

Reflections: 

After all groups have finished their 7 triangles, you will do a gallery walk to view the 7 posters of triangles. Compare the 

different triangles within each poster and jot down your observations below. 

 

SSS SAS ASA AAS AAA SSA HL 
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Lesson 4 

Whereas the previous lesson introduced the five triangle congruence theorems through discovery, this lesson 

defines the five theorems in concrete terms. Students will be the one to determine whether the theorem presented would 

prove the triangles congruent using their observations from the previous class and gallery walk. This empowers student 

voices and give them ownership over the material. This lesson provides opportunities for questioning and practice. 

Students will be in groups that help them build a relationship and community in the class while they learn together. 

 

Subject:  Common Core Geometry    Grade Level:   9-10 

Topic of Study: 

Triangle Congruence Theorems 
Resources/Materials: 

Worksheets or access to device and copy of digital worksheet 

Essential Question (unit or weekly theme): How can we prove triangles are congruent? 

Focus Question/Aim (daily theme):  What are the triangle congruence theorems? 

Learning Goal(s): Students will be able to identify the five triangle congruence theorems; students will be able to 

use appropriate methods of proving congruent triangles in a basic proof. 

NYS and Common Core Learning Standards: 
CCSS.MATH.CONTENT.HSG.CO.B.6 

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on 

a given figure; given two figures, use the definition of congruence in terms of rigid motions to decide if they are 

congruent. 

CCSS.MATH.CONTENT.HSG.CO.B.7 

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if 

corresponding pairs of sides and corresponding pairs of angles are congruent. 

Daily Procedure/Agenda:                                                                                                                   

1). Warm-up – Students will receive their gallery walk observation papers from the previous day that were 

collected as an assessment. We will discuss the conclusions of yesterday’s activities and hang the seven posters 

around the classroom. 

2). Mini-lesson – As a class, we will define congruent triangles and reflexive property. Following this, students 

will use their own observations from the previous lesson’s activity to define the five triangle congruence 

theorems: SSS, SAS, AAS, ASA, and HL Students in their groups will discuss why the triangles in AAA and 

SSA did not form congruent triangles. The class will regroup to share their thoughts on why those did not work. 

3). Activity – The class will begin their first proofs together. The instructor will demonstrate good techniques 

and skills for proofs such as marking up the diagram and identifying which triangle congruence theorem prior to 

beginning the proof. 

4). Closing – Students will be given a few minutes at the end of class for semi-structured discussion with their 

groups to help build a relationship and community. 

Checks for Understanding/Formative Assessment: Informal assessment through discussion and questioning; no 

work will be collected for the day 

Differentiation Strategies/Modifications: 

Scaffolding 

Modeling 

Heterogeneous grouping 

Questions: 

What are congruent triangles? 

If a segment or angle is shared between two triangles, does the measurement change? 

What are the different ways we can prove triangles are congruent? 

How do triangles using AAA and SSA compare? 

How can we compare the triangles in AAA specifically? 

What are good techniques for a two-column proof? 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.corestandards.org/Math/Content/HSG/CO/B/6/
http://www.corestandards.org/Math/Content/HSG/CO/B/7/


21 
 
Name: ___________________________                    Period: _______     Date: _________ 

Aim: What are the different ways we can prove triangles are congruent?    

1. What are congruent triangles? 

Example: △𝐴𝐵𝐶 ≅△ 𝐷𝐸𝐹 

  

2. Given the diagram, what conclusion can you make? 

 a.                                                                                 b.  

 

 

What are the different ways to prove triangles are congruent? 

SSS 

The triangles are congruent if: 

 

 

SAS 

The triangles are congruent if:  

ASA 

The triangles are congruent if:  

AAS 

The triangles are congruent if:  

HL 

(right triangles 

only) 

The right triangles are congruent if:  

How about SSA and AAA? Debate in your groups your thoughts as to why or why these are not congruent. 
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Practice:  

1. Given 𝐴𝐵 ≅ 𝐷𝐸, ∠𝐵 ≅ ∠𝐸, and 𝐵𝐶 ≅ 𝐸𝐹.   

Prove: △𝐴𝐵𝐶 ≅△𝐷𝐸𝐹 

Statements Reasons 

 

1. _____________________ 

2. ____________________ 

3. ____________________ 

4. _____________________ 

 

1. ___________________________________ 

2. ___________________________________ 

3. ___________________________________ 

4. ___________________________________ 

  

   

2. Given ∠𝐷 ≅ ∠𝐴, ∠𝐵𝐶𝐷 ≅ ∠𝐵𝐶𝐴 

Prove: △𝐴𝐵𝐶 ≅△𝐷𝐵𝐶 

 

Statements Reasons 

 

1. _____________________ 

2. _____________________ 

3. _____________________ 

4. _____________________ 

 

1. ___________________________________ 

2. ___________________________________ 

3. ___________________________________ 

4. ___________________________________ 

 

3. Given ∠𝐴 ≅ ∠𝐸, 𝐵 is the midpoint of 𝐴𝐸, ∠𝐶𝐵𝐴 ≅ ∠𝐷𝐵𝐸 

Prove: △𝐴𝐵𝐶 ≅△𝐸𝐵𝐷 

Statements Reasons 

 

1. _____________________ 

2. _____________________ 

3. _____________________ 

4. _____________________ 

 

1. ___________________________________ 

2. _________________________________ 

3.____________________________________ 

4. ___________________________________ 
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Validity 

I attempted to validate the effectiveness of this curriculum project through two 

approaches: I shared the lessons and activities with my mentor teacher for her feedback and I 

chose to incorporate these activities as I taught this unit in the fall of 2021 for two of my 

geometry classes. 

The mentor teacher has been a teacher for 16 years after working in the finance industry 

for two years. She has, in her career, taught geometry, Algebra 1, Algebra 2, and precalculus but 

has been teaching geometry every year since she began teaching and has served as the Lead 

Teacher for the geometry team of our department. As we teach at the same high school in New 

York City, she experiences the same diverse population of students as me. Below is a transcript 

of our conversation after she read through my lessons: 

1. What about the lessons did you like and find to be effective? 

These lessons clearly had a lot of thought put into them. The second lesson on proof writing was 

a great introduction to the more formal two-column proof and has a nice spin on getting kids 

excited about writing their own. I can see my own students having fun with this activity while it 

secretly teaches them skills for proof-writing, both in organization and the purpose behind it.  

2. What about the lessons did you think could be improved upon? 

While these are fun and engaging, I think they spend too much time on the actual activities and 

less on the material. These four lessons could be combined into a single 50-minute class. While I 

know it is definitely important to get the kids excited and feel represented, geometry is a Regents 

class and has the state exam at the end of the year. It is difficult to go slower in the curriculum 

under these circumstances. 

 3. Do you believe students would be engaged in the material and feel represented from 

the perspective as a teacher trying Culturally Responsive Pedagogy? 

Yes, absolutely the students would feel represented. Especially in New York City where there are 

so many different cultural experiences in each classroom. While these lessons might not work for 

every teacher, it is a good starting point for math teachers to adapt to their own classroom. I 

wouldn’t know how to approach CRP as a math teacher honestly. I thought it meant only 

teaching about statistics or representative material for higher level classes. This seems a lot 

more approachable. 

 For my own efforts to validate the purpose and effectiveness of the project, I taught these 

sequential lessons and activities in two of my classes: a general education geometry class and an 

inclusion/mixed special education geometry class. This is my fifth year teaching geometry and 
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my fourth year teaching inclusion/mixed special education mathematics. My student population 

is incredibly diverse as I teach in a high school in Queens, NY – one of the most ethnically 

diverse cities. Our school year begins in September, and I taught this material in December. This 

gave me three full months to develop relationships with my classes and get to know them. 

 Prior to beginning this curriculum, we developed a set of class norms on how we would 

address one another in an effort to validate student voice. By the time we began this curriculum, 

students were well versed in responding to one another’s comments in a respectful way and 

using each other’s names, correct pronunciation, and preferred pronouns. The first week we did 

this, the discourse sounded clunky, but by the second week, the students had no difficulty. This 

helped the transition to this unit with a focus on CRP. 

 When we began lesson one, I found that a lot of students were actively engaged in the 

Transformation Telephone activity and were able to describe these transformations effectively. 

My general education geometry class had less difficulty in the verbal descriptions so I would 

consider adding appropriate modifications for a special education setting. Lesson two, an 

introduction to formal proofs, was a good activity to lead to many conversations among the 

individual groups of students. I typically have my students grouped heterogeneously based on 

skill-level with adaptations based on behavior. I try to have at least one outgoing student leader 

in each group who might encourage discussions among their peers. This student was the first to 

share about their morning routine and commute as a proof. While this might be what works best 

for my class, each individual teacher can decide how they would like to group their students, if at 

all. 

 This curriculum project is completely adaptable to each individual teacher’s style and 

class’s needs, but having taught these lessons and activities as is, I can confidently say that they 

do encourage student discourse about identity. Whether or not students feel validated by the 

curriculum comes down to the teacher relationship. The feedback and response from my own 

classes were that they enjoyed learning about congruent triangle proofs in this manner and prefer 

group activities such as those presented in this project. 
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Conclusion 

 Given progressive efforts to include student voice and identity within the classroom, all 

subjects should be provided resources to accomplish these goals – mathematics as well. 

Culturally Responsive Pedagogy is not reserved just for the humanity subjects. This curriculum 

project is an attempt to provide these needed resources on how to begin teaching geometry in a 

manner that validates cultural identity and makes students feel welcomed. It is the author’s hope 

that this project and materials provided can be adapted into other mathematics classrooms in a 

way that best serves their student population. 
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Appendix 

ANSWER KEY LESSON 1: 
What is a Proof? 
     A proof is a logical argument presented in an organized manner. There are different ways of proving your case in math 

including writing a paragraph, creating a flow-chart, and filling in a traditional two-column proof. In this class, we will be 

working with the two-column proof the most. The two-column proof is made up of different sections: Statements and 

Reasons. In the left-hand column, we will write out our statements or the conclusions that are made. In the right-hand 

column, we will have a reasoning for each statement made. It is helpful to keep your statements and reasons number to 

keep your information organized. Think of it this way: 
 

Statements: 
What do you know? 

Reasons: 
How or why do you know it? 

 

Statements Reasons 

1. I am a student at this school. 1. I am registered at this school and go here because it is close 

to my home. 

2. I complete the class assignments 2. I need to complete classwork assignments to get good 

grades. 

3. I attend this class. 3. I need to show up to class to learn the material. 

4. I am a student in this geometry class. 4. I attend this school and class and do the assigned work. 

 

Statements Reasons 

1. I wake up at 5:40AM. 1. I need to wake up before 6 because my commute takes 1 hour 

and 30 minutes, and I have a habit of hitting the snooze button on 

my alarm. 

2. I brush my teeth right away. 2. If I don’t brush my teeth first thing in the morning, I will have 

a bad taste in my mouth. 

3. I get dressed for school in layers. 3. Because I leave so early in the morning, it is cold when I am 

commuting. By the time I get to work, I am warm from the 

different transportations and walking, so I remove the 

jacket/cardigan/sweater I layer on top. 

4. I make coffee in a to-go cup. 4. If I don’t have coffee in the morning, I will fall asleep on the 

subway. I have accidentally slept through my train stop before so 

I need caffeine to keep me awake. 

5. I leave the house before 6:30AM 5. The Lincoln Tunnel becomes heavily congested with traffic 

around 6:45AM. If I leave after 6:30AM, I will be late to work. 

The later I leave in the morning, the longer the commute will 

take. 

6. I take the 126 bus to Port Authority. 6. The bus is the most cost-effective transportation. I take this bus 

because it has a stop 3 blocks from my apartment and is quicker 

than the PATH train. 

7. I take the E train once I arrive at the Port 

Authority Bus Terminal. 
7. While I could take the F train at 42-Bryant station, the E train 

is located directly underneath Port Authority. I can avoid going 

outside and walking through Times Square. 

8. I get off the E train at either Kew Gardens or 

Forest Hills-71 Ave and transfer to an F train. 
8. I need to switch to an F train to reach my destination. Both 

have modern signs that list train arrival times. 

9. I get off the F train at 169th Street. 9. My destination is on 168th Street, and this is the closest stop to 

it. 

10. I walk up the hill of 168th Street to arrive at 

school. 
10. While steep, walking up the big hill of 168th Street is the 

most direct route and ensures I arrive on time. 
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ANSWER KEY LESSON 2: 

Congruence & Rigid Motion 

 

1. Is ∆ABC congruent to ∆DEF? Explain your reasoning. 

∆ABC is congruent to ∆DEF because ∆DEF is the 

image of ∆ABC after a reflection over the y-axis. 

Reflection is considered rigid motion and preserves 

distance and angle measurement. 

 

2. Is ∆EFG congruent to ∆JKL? If yes, name a pair of 

sides that must be congruent. If no, explain your 

reasoning. 

∆EFG is congruent to ∆JKL because one is rotated to 

get the other and rotation is considered rigid motion. If 

they two triangles are congruent, then their bases LK 

and GF must also be congruent. This can be check by 

counting the units vertically and horizontally to get 4 

units. 

 

3. Describe a precise sequence of rigid motions which 

would show . 

To map ∆ABC on to ∆DEF, you would reflect over the 

x-axis and then translate one unit up and six units left 

T(x – 6, y + 1). Because both reflection and translation 

are rigid motion, the image and preimage are 

congruent. 

 

4. Describe a precise sequence of rigid motions which 

would show BCD is congruent to EGF. 

To map ∆BCD on to ∆EGF, you would reflect and then 

translate. This type of transformation is specifically 

referred to as glide reflection because the vector of 

translation is parallel to the line of reflection. Because 

both reflection and translation are rigid motion, the 

image and preimage are congruent. 

5. In the diagram below,  and  are graphed. 

Use the properties of rigid motions to explain why 

. 

 

 
 

To map ∆ABC on to ∆XYZ, you could reflect over the 

origin or rotate 180o. Both would result in the same 

transformation. Because both reflection and rotation 

are rigid motion, the image and preimage are 

congruent. 
 

 

6. Describe a precise sequence of rigid motions which 

would show . 

 
 

If you were to reflect ∆ABC over a vertical line, the 

resulting triangle would be ∆DEF. Because reflection is 

a type of rigid motion, the image and preimage are 

congruent. 
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ANSWER KEY LESSON 4: 

Aim: What are the different ways we can prove triangles are congruent?    

1. What are congruent triangles? 

Two triangles are considered congruent if all corresponding sides are equal in length and all corresponding 

angles are equal in measurement. 

Example: △𝐴𝐵𝐶 ≅△ 𝐷𝐸𝐹                                                                

Corresponding Sides                                    Corresponding Angles 

     AB≅DE                                                                       <A≅<D 

      BC≅EF                                                                        <B≅<E 

      AC≅DF                                                                       <C≅<F 

2. Given the diagram, what conclusion can you make? 

 a.                                                                                 b.  

 

 

 

 

 

 

Reflexive Property – a shared segment or angle is congruent to itself 

What are the different ways to prove triangles are congruent? 

Use this as a guide when helping students mark triangle diagrams. By the end of the lesson, the diagrams should be 

marked with the corresponding congruency method. 

SSS 

The triangles are congruent if: 

 

Three sides of one triangle are congruent to the three 

corresponding sides of the other triangle 

 

SAS 

The triangles are congruent if: 

 

Two sides of one triangle and an included angle are congruent 

to the two corresponding sides of the other triangle and the 

included angles is congruent 
 

ASA 

The triangles are congruent if: 

 

Two angles of one triangle and the included side are congruent 

to the two corresponding angles and included side of another 

triangle 

 

AAS 

The triangles are congruent if: 

 

Two angles of one triangle and the non-included side are 

congruent to the two corresponding angles and non-included 

side of another triangle 

 

HL 

(right triangles 

only) 

The right triangles are congruent if: 

 

Two right triangles have congruent hypothesis and one 

congruent leg  

How about SSA and AAA? Debate in your groups your thoughts as to why or why these are not congruent. 

SSA and AAA do not produce congruent triangles because not all side lengths and angles will be congruent. 
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Practice: Answer Key 

1. Given 𝐴𝐵 ≅ 𝐷𝐸, ∠𝐵 ≅ ∠𝐸, and 𝐵𝐶 ≅ 𝐸𝐹.   

Prove: △𝐴𝐵𝐶 ≅△𝐷𝐸𝐹 

Statements Reasons 

 

1. 𝐴𝐵 ≅ 𝐷𝐸, 

2. ∠𝐵 ≅ ∠𝐸 

3. 𝐵𝐶 ≅ 𝐸𝐹.   

4. △ 𝐴𝐵𝐶 ≅△𝐷𝐸𝐹 

 

1. Given 

2. Given 

3. Given 

4. SAS 

  

   

2. Given ∠𝐷 ≅ ∠𝐴, ∠𝐵𝐶𝐷 ≅ ∠𝐵𝐶𝐴 

Prove: △𝐴𝐵𝐶 ≅△𝐷𝐵𝐶 

 

Statements Reasons 

 

1. ∠𝐷 ≅ ∠𝐴, 

2. ∠𝐵𝐶𝐷 ≅ ∠𝐵𝐶𝐴 

3. 𝐵𝐶 ≅ 𝐵C 

4. △ 𝐴𝐵𝐶 ≅△𝐷𝐵𝐶 

 

1. Given 

2. Given  

3. Reflexive Property 

4. AAS 

 

3. Given ∠𝐴 ≅ ∠𝐸, 𝐵 is the midpoint of 𝐴𝐸, ∠𝐶𝐵𝐴 ≅ ∠𝐷𝐵𝐸 

Prove: △𝐴𝐵𝐶 ≅△𝐸𝐵𝐷 

Statements Reasons 

 

1. ∠𝐴 ≅ ∠𝐸, 

2. 𝐵 is the midpoint of 𝐴𝐸 

3. 𝐴𝐵 ≅ 𝐵𝐸 

 

4. ∠𝐶𝐵𝐴 ≅ ∠𝐷𝐵𝐸 

5. △ 𝐴𝐵𝐶 ≅△𝐸𝐵𝐷 

 

1. Given 

2. Given 

3. A midpoint divides a segment into two 

congruent segments (Def. of midpoint) 

4. Given 

5. ASA 

 

 

 


