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Abstract 

Teaching systems of equations can be challenging for teachers because students often struggle 

with the content. This curriculum project was designed to support learning of systems of 

equations using a flipped classroom. A flipped classroom is designed for students to complete 

specific assignments at home via YouTube or other accessible videos and the following class 

then clarifies understandings and provides guided practice. This project includes nine lessons, 

some are to be completed outside of the classroom, focusing on the three methods of solving 

equations. The keys for all classroom materials are included in the appendix.   

 

Key words: Flipped classroom, systems of equations, math, mathematics, algebra, algebraic, 

graphing, elimination 
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Introduction 

It is a common challenge for mathematics teachers to find the time to teach all of the 

standards in a way that provides enough time for students to work collaboratively. One positive 

outcome from the COVID-19 pandemic is that teachers learned new ways to implement 

technology into their classrooms to support student learning. Now that the students and teachers 

are back in the classroom, many are choosing to continue using technology to support learning 

and understanding. Within one classroom there are various types of learners, and it can be 

challenging to address all of the students’ learning needs. For students who struggle learning new 

mathematical concepts, repetition can impact retention. The flipped classroom is a way for 

teachers to take full advantage of instructional time by providing lecture-based learning via an 

electronic platform at home. By providing the lecture at home, class time can be spent providing 

students with additional practice and application of concepts, time for group work, and 

investigating various problem solving methods. Working with the support of their peers, students 

can participate in active learning instead of direct instruction.  

 Since the COVID-19 pandemic, the term flipped classroom has been used 

interchangeably with remote learning and hybrid instruction. It is important to differentiate 

between the three for the purpose of this Curriculum Project. A flipped classroom is a non-

traditional classroom where students receive conceptual knowledge at home via an electronic 

platform so that the time in class can be spent on cooperative work and clarifying 

misconceptions (Aznar-Díaz et al., 2020). This is different from remote learning which was used 

to teach content throughout the school day due to closure because of the pandemic. This type of 

instruction occurred completely at home as the students and teachers were unable to be in school. 

The Hybrid Model was used in many school districts as a way to bring small groups of students 

https://www.zotero.org/google-docs/?2FViSd
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back into the building. It allowed for a portion of the students to be learning new content in the 

classroom, while the rest of the student body was presented new content from home. The 

schedule was set up to rotate the location of learning for the students at some point during the 

week. This allowed the students to get some new content at school and some new content 

remotely. It is important to note that a flipped classroom is the only learning environment in 

which the new content is presented completely outside of the classroom.  

Literature Review 

Differentiation and Universal Design for Learning 

The most important aspect of the classroom to consider is the various types of learners 

and Universal Design for Learning (UDL). A primary principle of UDL is that the content should 

be presented to the students through more than one modality (Gerstein, 2012). This enables the 

teacher to differentiate between the learning styles of their students. With a flipped classroom, 

there is more differentiation and personalization opportunities. For example, there could be one 

group of students completing a modified activity and another group of students completing an 

unmodified activity. This variation allows students that need more support to receive it while 

providing more challenging activities for students who find the content easy. Throughout the in-

person activities, students have time to apply and experiment with the content through various 

activities and forms of expression (Gerstein, 2012). Another primary principle of UDL is having 

a variety of activities for engagement. In a flipped classroom, cooperative learning activities 

allow students to learn from each other while the teacher takes on a more supportive role 

(Gerstein, 2012). This allows the teacher to spend more time supporting the students that need it 

the most. The amount of student to student and teacher to student interaction increases with a 

flipped classroom. Additionally, formative assessment can occur continuously throughout the in 

class activities (Altemueller & Lindquist, 2017). This allows the teacher to pinpoint any skills 
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with which students are having difficulty. This is important as not all students are able to show 

their understanding using the same methods of instruction, so various modalities should be 

available for them. For example, their knowledge and meaning could be expressed through social 

media platforms, blogs, podcasts, verbally, drawing, or their own videos. The students should be 

allowed to choose the method of expression that best meets their needs and interests (Altemueller 

& Lindquist, 2017).  

Since the new content is presented at home, many times in video form, the students are 

able to go back and rewatch the videos if needed (Bassoppo-Moyo, 2010).  Altemueller and 

Lindquist (2017) “Students are no longer forced to copy down notes anxiously, in the hope that 

they understand them later” (p. 344). For many students with disabilities, writing notes and 

listening to a lecture is difficult as it requires multitasking. Since they are able to rewind the 

lecture the stress of taking notes and comprehending can be reduced.  

The videos can also be beneficial for parents who want to help their children but are not 

sure how to because they do not know what has been presented in class (Bassoppo-Moyo, 2010). 

With a flipped classroom, the parents have the opportunity to learn what is happening in 

classroom because the video shows content that will be used in class the following day. If they 

also watch the video they can use it as a reference to provide more accurate support for learning 

from home. 

Curriculum and standards of mathematical practice 

 Systems of equations is a part of the curriculum that many students have trouble 

conceptualizing due to their dependence on algebraic techniques. When the algebraic procedures 

fail, the students get defeated and confused (Proulx et al., nd). This information implies that 

systems of equations need to be approached in a different way. The flipped classroom allows 

https://www.zotero.org/google-docs/?By8ev7
https://www.zotero.org/google-docs/?ciEQVJ
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students to interact and experiment with systems of equations, which should encourage the 

development of a more in depth understanding. Additionally, teachers will have more time to 

teach systems of equations from various perspectives (i.e. algebraic form, word problems, 

graphically, in the context of geometry, etc.) and all of these can be used in the class activities. 

Lastly, students have the opportunity to experiment with three different types of solutions: one 

solution, infinitely many solutions, and no solutions. From here they can predict what graphs will 

look like for the various solutions.  

While all Eight Standards of Mathematical Practices align with the flipped classroom, 

using appropriate tools strategically, constructing viable arguments and critiquing the reasoning 

of others align the most. The use of appropriate tools is the students considering the tools that are 

available to them and using them correctly and at appropriate times. It is important that the 

students know the resources and tools that they have available to them throughout an activity. 

Since the teacher will not be telling them their next steps or hinting to them during direct 

instruction, they need to know the appropriate time to use them. Lastly, the students need to 

know how to use the tools correctly. For example, when completing an in class activity about 

solving systems of equations the teacher may allow the students to use a graphing calculator. It is 

essential that the students know that they are able to use the calculators for this activity, how to 

navigate the calculator in order to type the equations in and when it is appropriate to refer to the 

calculator.   

Constructing viable arguments and critiquing the reasoning of others also plays a key role 

in a flipped classroom. This is when the students are able to justify their conclusions, 

communicate them to their peers and respond to their peer’s arguments (Standards for 

Mathematical Practice | Common Core State Standards Initiative, 2017). This means that the 

http://www.nysed.gov/common/nysed/files/standards-for-mathematical-practice.pdf
https://www.zotero.org/google-docs/?HojWdC
https://www.zotero.org/google-docs/?HojWdC
https://www.zotero.org/google-docs/?HojWdC
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students need to know how to communicate their ideas with their group members. In order to do 

this, the students must apply appropriate mathematical processes in order to develop a viable 

argument. To communicate their ideas with their group members, they must understand and 

correctly use mathematical terminology. Lastly, for students to critique the reasoning of others 

they need to be prepared to justify their work and solutions to their peers. Should their group 

members have a counter argument, they should be prepared to critique their peer’s work and 

convey the correct mathematical process for their peer to comprehend. 

Curriculum Introduction 

The following curriculum focuses on teaching Systems of Equations through a flipped 

classroom model. The lessons provided in the curriculum below clearly state whether they are in 

class activities or to be completed via a video. The lesson that should be completed prior to class 

has the word “homework” in the title. The student note packets include the link to access the 

video where the teacher is teaching the content via a video. The expectation is that the students 

will follow along with the video, take their “notes” and complete a small amount of homework 

problems. Below are the links needed to use this curriculum: 

Links to the videos: (Used for students to complete their notes) 

 Lesson 2 

 Lesson 4 

 Lesson 6 

 Lesson 8  

 

Links to download all of the notes: 

 https://docs.google.com/presentation/d/1aaRdjcxuu_4XrQ-

NJ4jPuvG8CrhFjh2lroY6TDDPS3M/edit?usp=sharing 

This link will allow you to view an electronic copy of the notes packet. If you make a copy, you 

will be able to edit and have access to the google forms.  

https://youtu.be/KNlag3O7DJM
https://youtu.be/MuDudJfgRS0
https://youtu.be/s3X5cEuyyTQ
https://youtu.be/C6ooUiRVnJs
https://docs.google.com/presentation/d/1aaRdjcxuu_4XrQ-NJ4jPuvG8CrhFjh2lroY6TDDPS3M/edit?usp=sharing
https://docs.google.com/presentation/d/1aaRdjcxuu_4XrQ-NJ4jPuvG8CrhFjh2lroY6TDDPS3M/edit?usp=sharing
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Answer keys are organized as follows: 

 Answer keys for the lessons completed in class can be found in the corresponding 

appendix.  

o Lesson 1: Appendix A 

o Lesson 3: Appendix B 

o Lesson 5: Appendix C 

o Lesson 7: Appendix D  

o Lesson 9: Appendix E 

 Answer keys for the homework lessons and Google Forms can be found within the lesson 

description of the curriculum.  
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Lesson 1: Activating Prior Knowledge of Systems of Equations 

Pre-Assessment Discussion  

 

Introduction 

This lesson will be the introduction of the unit on Systems of Equations taught through a flipped 

classroom. During the discussions that will be had during this lesson (see below), any previously 

taught tricks (often Instrumental Understanding) to remembering information about graphing, 

equations, solving equations, etc. will become prevalent. Allowing the student’s time to preview 

already completed work will activate their prior knowledge and then Relational Understanding 

can occur.  

 

Teacher’s Guide to Lesson 1: 

Topic/Goal: 

Assessing the student’s prior knowledge of systems of equations. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Activate their prior knowledge about 

systems of equations.  

● Share their prior knowledge with their 

teachers and peers.  

A.REI.5. Prove that, given a system of two 

equations in two variables, replacing one 

equation by the sum of that equation and a 

multiple of the other produces a system with 

the same solutions. 

A.REI.6. Solve systems of linear equations 

exactly and approximately (e.g., with graphs), 

focusing on pairs of linear equations in two 

variables. 

Design: 

Stage one: 

● Students are asked to write down the definitions of the words system and equation. 

Then using their knowledge of those two words they are asked to come up with a 

definition for the term systems of equations. Students will complete this in the note 

packet which can be found below.  -5 minutes to complete this independently. 

● Have a discussion based on the definitions that they wrote down on their papers. 

 

 

Stage two: 
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● Display the following picture of a system of equations being solved using the 

substitution method. 

 

Chang, B. (2018, April 29). Solving Systems by Substitution. Retrieved from 

http://cochranmath.pbworks.com/w/page/125715677/Solving%20Systems%20by%20S

ubstitution 

● Give the students 2 minutes to analyze the work that the teacher is displaying on the 

board without writing anything down. (This time should be used to allow them to 

analyze the process in its entirety. They will be provided time to write down their 

thoughts after the 2 minutes is complete.) Prompt them to pay close attention to the 

process being used to solve the system of equations.  

● Give the students 5 minutes to complete a See, Think and Wonder (this should be 

completed in the note packet below). The students are also able to modify their 

previous definition for systems of equations during this time.  

● Have a discussion for stage 2. Students may take notes on the discussion notes page. 

 

 

Stage three: 

● Display the following picture of a system of equations being solved by graphing the 

lines and identifying their point of intersection. 

 

http://cochranmath.pbworks.com/w/page/125715677/Solving%20Systems%20by%20Substitution
http://cochranmath.pbworks.com/w/page/125715677/Solving%20Systems%20by%20Substitution
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Roberts, D. (2012). Linear Systems - Graphical Solutions. Retrieved from 

https://mathbitsnotebook.com/Algebra1/Systems/SYlinearGraphic.html 

● Give the students 2 minutes to analyze the work that the teacher is displaying on the 

board without writing anything down. (This time should be used to allow them to 

analyze the process in its entirety. They will be provided time to write down their 

thoughts after the 2 minutes is complete.) Prompt them to pay close attention to the 

process being used to solve the system of equations.  

● Give the students 5 minutes to complete a See, Think and Wonder (this should be 

completed in the note packet below). The students are also able to modify their 

previous definition for systems of equations during this time. 

● Have a discussion for stage 3. Students may take notes on the discussion notes page. 

 

 

 

Stage four: 

● Display the following picture of a system of equations being solved using the 

elimination method.  

 

Blumer. (n.d.). Solving Systems by Elimination. Retrieved from 

http://msblumersclassroom.weebly.com/83-solving-systems-by-elimination.html 

● Give the students 2 minutes to analyze the work that the teacher is displaying on the 

board without writing anything down. (This time should be used to allow them to 

analyze the process in its entirety. They will be provided time to write down their 

thoughts after the 2 minutes is complete.) Prompt them to pay close attention to the 

process being used to solve the system of equations.  

● Give the students 5 minutes to complete a See, Think and Wonder. The students are 

also able to modify their previous definition for systems of equations during this time. 

● Have a discussion for stage 4. Students may take notes on the discussion notes page. 

 

 

After the stages above have been completed, provide the students with the following writing 

prompt: 

https://mathbitsnotebook.com/Algebra1/Systems/SYlinearGraphic.html
http://msblumersclassroom.weebly.com/83-solving-systems-by-elimination.html
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Explain your prior knowledge of systems of equations and how to solve them. Then share new 

information that you learned from the discussions that were had today in class. What did you 

learn? What questions do you currently have? What is confusing so far? 

Assessment: 

Students will respond to the writing prompt provided above. The teacher will use their prior 

knowledge and questions to guide the future lessons.  

Materials: 

● Student note packets  

● Picture to put on the board  

● Writing utensils  

 

The answers for the student note pages below will differ from student to student, so there is not 

an answer key provided for this lesson. 

 

The next page begins the student note packet for Lesson 1.  
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Lesson 2: Homework 

 Solving Equations Review 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students are expected to 

complete this lesson prior to the next class period. They will be completing notes while viewing 

a video which corresponds with the notes to review solving equations. This lesson will include 

the procedural knowledge to solve equations as the students will be identifying the goal of the 

given problem and the necessary steps to achieve the goal.  

 

Teacher’s Guide to Lesson 2: 

Topic/Goal: 

Review of solving equations with one and two variables 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Solve equations with one variable  

● Use the distributive property 

● Collect like terms 

 

CCSS.MATH.CONTENT.8.EE.C.7 

Solve linear equations in one variable. 

 
CCSS.MATH.CONTENT.8.EE.C.7.B 

Solve linear equations with rational 

number coefficients, including equations 

whose solutions require expanding 

expressions using the distributive property 

and collecting like terms. 
 

Design: 

This is to be completed by the students prior to the next class period. 

The students will be assigned a video (video link: https://kapwi.ng/c/7QfvV1EL ) that 

corresponds with the homework pages of their note packets. The expectation will be that the 

student follows along and fills in their “notes.” They will be provided practice problems to be 

completed independently and will input their answers into a Google Form so that the teacher 

can use this to gage their understanding of solving equations. The Google Form will grade the 

student’s answers automatically which will save the teacher time. At a quick glance the teacher 

will be able to identify whether or not the majority of the class understood solving equations or 

not.  

http://www.corestandards.org/Math/Content/8/EE/C/7/
http://www.corestandards.org/Math/Content/8/EE/C/7/b/
https://kapwi.ng/c/7QfvV1EL
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Here is the Google Form (linked in the student notes and the below in the assessment section): 
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Assessment: 

Google Form 

https://forms.gle/CVFTbRf9TwaVR1t88  

Materials: 

● Student note packets  

● Some form of technology to view the corresponding video and complete the Google 

Form  

 

 

The next page begins the student note packet for Lesson 2: Homework  

https://forms.gle/CVFTbRf9TwaVR1t88
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Answer Key to the notes taken in the Lesson 2 Video: 

  



27 
 



28 
 

  



29 
 

Answer Key to the Google Form in Lesson 2: 
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Lesson 3 

Balancing Equations on a Scale 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students will have reviewed 

how to solve equations before the start of this class. In Lesson 3, the students will focus on the 

why behind the steps of solving equations. They will see visual examples of the importance of 

inverse operations and the role that they play in solving equations. This will put meaning behind 

sayings such as “What we do on one side of the equation, we have to do on the other.” Which is 

frequently said by teachers when teaching students how to solve equations. 

 

Teacher’s Guide to Lesson 3: 

Topic/Goal: 

Understanding why inverse operations are needed to solve equations. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Identify the inverse operation that is 

needed to solve an equation. 

● Explain why inverse operations are 

needed to solve equations. 

CCSS.MATH.CONTENT.8.EE.C.7 

Solve linear equations in one variable. 

 
CCSS.MATH.CONTENT.8.EE.C.7.B 

Solve linear equations with rational number 

coefficients, including equations whose 

solutions require expanding expressions 

using the distributive property and 

collecting like terms. 

Design: 

Warm up: 

The teacher should lead a quick warm up by reviewing the questions that were evaluated on 

the Google Form. Only go over the questions that the majority of the students got incorrect. 

Use the results from the automatic grading done by Google Forms to determine which 

questions your class should go over.  

 

Step 1:  

Remind the students of the term inverse operations and define it in the student note packet. 

 

Step 2: Activity: Balancing Scales to Solve Equations  

https://ny.pbslearningmedia.org/resource/mgbh.math.ee.balance/balancing-scales-to-solve-

http://www.corestandards.org/Math/Content/8/EE/C/7/
http://www.corestandards.org/Math/Content/8/EE/C/7/b/
https://ny.pbslearningmedia.org/resource/mgbh.math.ee.balance/balancing-scales-to-solve-equations/
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equations/ 

Have the students go to the url linked above. In the students note packet there will be a page 

titled “Complete the Experiment” where they will be answering questions. Do not give them 

many directions, just time to play around with the simulation.  

They will be using a scale to determine what happens to the balance when they remove or add 

items. Instruct them only to work through the questions on that page of their note packets. 

(titled: Complete the Experiment) They should not move on without the rest of the class. 

 

Step 3: 

The next page begins with “Remove everything from the scale.” Together complete the 

highlighted example that prompts you to make the scale balanced based on the number of bags 

in the chart. Do not tell them that they are limited on the number of blocks that they can use. 

Allow them to discover that they will need to use a bag and then additional blocks or find the 

pattern. Give the students time to complete the remainder of the chart on their own.  

 

Step 4:  

The next page is titled “Think about the blocks as variables in equations.” Complete this slide 

together. Discuss the following as you talk through the slide: 

We already know that when the scale has 2 bags we need x = 12 blocks to make it balanced. 

What if we had the following equation? 

2 bags + x blocks = 14 total blocks ( 2 + x = 14) 

How would we balance that? What would we need to do?  

 

Step 5:  

Based on your discussion the students will be reflecting on the simulation and class discussions 

on the next page. There is a writing prompt that will ask the students to relate balancing a scale 

to solving equations. If there is additional time in class some students can share their response.  

Assessment: 

Use the student’s reflection in step 5 to assess how well they understand inverse operations and 

their importance in solving equations.  

Materials: 

● Technology that allows students to use the link above. 

● Student note packets. 

● Pencils  

 

The next page begins the student note packet for Lesson 3: Balancing Equations on 

a Scale.   

https://ny.pbslearningmedia.org/resource/mgbh.math.ee.balance/balancing-scales-to-solve-equations/
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Lesson 4: Homework 

Solving Systems Graphically 

 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students are expected to 

complete this lesson prior to the next class period. They will be completing notes while viewing 

a video which corresponds with the notes. In this lesson they will learn how graphing lines can 

be used to solve equations. This lesson will include the procedural knowledge of solving systems 

of equations using graphs as the students will be focusing on the steps necessary to solve. 

Calculator skills will also be included in this lesson, so that the students know how to graph lines 

on their calculators.  

 

Teacher’s Guide to Lesson 4: 

Topic/Goal: 

Graphing lines to solve systems of equations. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Graph linear equations on a coordinate 

plane using a graphene calculator. 

● Solve systems of equations using a 

graph. 

 

A.REI.6. Solve systems of linear equations 

exactly and approximately (e.g., with 

graphs), focusing on pairs of linear 

equations in two variables.  
 

Design: 

This is to be completed by the students prior to the next class period. 

The students will be assigned a video (video link: https://kapwi.ng/c/3DO3oyLJ) that 

corresponds with the homework pages of their note packets. The expectation will be that the 

student follows along and fills in their “notes.” They will be provided practice problems to be 

completed independently and will input their answers into a Google Form so that the teacher 

can use this to gage their understanding of solving systems of equations graphically. The 

Google Form will grade the student’s answers automatically which will save the teacher time. 

At a quick glance the teacher will be able to identify whether or not the majority of the class 

understood solving systems of equations graphically or not.  

Here is the Google Form (linked in the student notes and the below in the assessment section): 

https://kapwi.ng/c/3DO3oyLJ


40 
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Assessment: 

Google Form 

https://docs.google.com/forms/d/e/1FAIpQLSdiQcvGAyBXDztGgL2cie0youHhe1xqclBKjpen

EbAGgFjnhQ/viewform?usp=sf_link  

Materials: 

● Student note packets  

● Rulers 

● Graphing Calculators  

● Some form of technology to view the corresponding video and complete the Google 

Form  

 

https://docs.google.com/forms/d/e/1FAIpQLSdiQcvGAyBXDztGgL2cie0youHhe1xqclBKjpenEbAGgFjnhQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdiQcvGAyBXDztGgL2cie0youHhe1xqclBKjpenEbAGgFjnhQ/viewform?usp=sf_link
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The next page begins the student note packet for Lesson 4:

  



43 
 



44 
 



45 
 



46 
 



47 
 



48 
 



49 
 

 



50 
 

Answer Key to the student note packet:
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Answer Key (with graphs) to the Google Form Questions
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Lesson 5: 

Special Cases and “The Why” 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students will have reviewed 

how to solve systems of equations graphically before the start of this class. In Lesson 5, the 

students will focus on the special cases and why behind learning how to solve systems of 

equations. The students will see visual examples of each special case and complete a real world 

application problem that will require them to solve a system of equations graphically. 

 

Teacher’s Guide to Lesson 5: 

Topic/Goal: 

Seeing and understanding the 3 special cases of solving systems of equations graphically. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Visualize each of the 3 cases of 

graphing systems of equations. 

● Use the graphing method to solve 

systems of equations. 

● Refer to the graph to explain their 

solutions.  

A.REI.6. Solve systems of linear equations 

exactly and approximately (e.g., with graphs), 

focusing on pairs of linear equations in two 

variables.  

Design: 

Warm up: 

The teacher should lead a quick warm up by reviewing the questions that were evaluated on 

the Google Form. Only go over the questions that the majority of the students got incorrect. 

Use the results from the automatic grading done by Google Forms to determine which 

questions your class should go over. The teacher should also check the student’s packets to be 

sure that they graph each system of equations.  

 

Step 1:  

Present the special cases to the students. Have them answer the questions that prompt them to 

make predictions about the two unfamiliar cases.  

 

Step 2:  

Complete the page titled “Make a prediction: Let’s dig into what happens when the lines do 

not cross.” This should be a whole group activity where the students come to the conclusion as 

a group based on the discussions that they are having and the X,Y chart that they are creating. 
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Be sure that  they refer to their chart in their responses to the last question on the page. 

 

Step 3: 

Complete the page titled “Make a prediction: Let’s dig into what happens when the lines 

overlap.” This should be a whole group activity where the students come to the conclusion as a 

group based on the discussions that they are having and the X,Y chart that they are creating. 

Be sure that  they refer to their chart in their responses to the last question on the page. 

 

Step 4:  

Have a discussion on the page titled . Explain the importance of being able to prove 

something in math.  

 

Step 5:  

Put the students into groups and read the task (see below) on the last page of the lesson. There 

is graph paper in their notes packet. You may need to help them set up their axes as this is not 

done for them.  

 

Suppose you have $20 in your bank account. You begin saving $5 each week. Your friend has 

$5 in his bank account and begins saving $10 each week. After how many weeks will you and 

your friend have the same amount of money in your accounts?  

 

Give the students time to complete this task and thoroughly explain their answers. At the end 

of class, leave enough time to go over this task as a class. Have one of the groups present their 

findings to the class so that the students become the teacher. The teacher should only be re-

directing as needed. There are prompting questions to help them on their slides. The teacher 

should rotate around the room. As the students are starting to finish up, check their 

understanding by having them explain the process of solving and why they believe their 

answers are correct.  

 

Possible step 6: 

If there are students that finish early, have them try to make a prediction on the next slide. It 

will ask them to predict another way to solve this question without using a graph. This step is 

optional as some will not finish early.  

Assessment: 

Teacher observations during group work.  

Materials: 

● Student note packets. 

● Pencils  
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● Graph Paper  

● Rulers  

● Calculators  

 

The next page begins the student note packet for Lesson 5: The Special Cases and 

“The Why.”  
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Lesson 6: Homework  

Systems of Equations - Substitution 

 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students are expected to 

complete this lesson prior to the next class period. They will be completing notes while viewing 

a video which corresponds with the notes. This lesson will include the procedural knowledge of 

solving systems of equations using the substitution method as the students will be focusing on 

the steps necessary to solve. 

 

Teacher’s Guide to Lesson 6: 

Topic/Goal: 

Using the substitution method to solve systems of equations. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Solve systems of equations using the 

substitution method. 

 

A-REI.6 Solve systems of linear equations 

exactly and approximately (e.g., with 

graphs), focusing on pairs of linear 

equations in two variables. 

 

Design: 

This is to be completed by the students prior to the next class period. 

The students will be assigned a video (video link: https://kapwi.ng/c/3DO3oyLJ) that 

corresponds with the homework pages of their note packets. The expectation will be that the 

student follows along and fills in their “notes.” They will be provided practice problems to be 

completed independently and will input their answers into a Google Form so that the teacher 

can use this to gage their understanding of solving systems of equations using the substitution 

method. The Google Form will grade the student’s answers automatically which will save the 

teacher time. At a quick glance the teacher will be able to identify whether or not the majority 

of the class understood solving systems of equations using substitution. 

Here is the Google Form (linked in the student notes and the below in the assessment section): 

https://kapwi.ng/c/3DO3oyLJ
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Assessment: 

Google Form 

https://docs.google.com/forms/d/e/1FAIpQLSfXbzc-3K7OnMzaO0gXWYazO3-

cdfh2H_gBZ744BALjg148JA/viewform?usp=sf_link  

Materials: 

● Student note packet 

● Calculators  

● Some form of technology to view the corresponding video and complete the Google 

Form  

 

https://docs.google.com/forms/d/e/1FAIpQLSfXbzc-3K7OnMzaO0gXWYazO3-cdfh2H_gBZ744BALjg148JA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSfXbzc-3K7OnMzaO0gXWYazO3-cdfh2H_gBZ744BALjg148JA/viewform?usp=sf_link
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The next page begins the student note packet for Lesson 6: Systems of Equations - 

Substitution.
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Answer key to Lesson 6 (Homework) student note packet:
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Answer key to the Google Form:
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Lesson 7 

Shapes with a Mystery Value 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students will have reviewed 

how to solve equations before the start of this class. In this lesson, the students will focus on 

understanding the steps to the substitution method. Since there is a lot of work that goes into 

solving systems of equations using the substitution method, this activity will attempt to make the 

math look more familiar to the students through the use of shapes instead of variables. It will 

make the work look less intimidating and will guide the students to using variables by the end of 

the lesson. This activity will allow the students to explore the substitution method through 

visuals, written and oral explanations to deepen their understanding to get them to rely less on 

the steps that were presented in the previous lesson and more on their systematic understanding. 

 

Teacher’s Guide to Lesson 7: 

Topic/Goal: 

Understanding the systematic approach to using the substitution method. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Solve systems of equations using the 

substitution method. 

● Explain their work through oral and 

written expression.  

● Recognize that the substitution method 

has the same goal as solving systems 

of equations graphically. 

A-REI.6 Solve systems of linear equations 

exactly and approximately (e.g., with graphs), 

focusing on pairs of linear equations in two 

variables. 

Design: 

Warm up: 

The teacher should lead a quick warm up by reviewing the questions that were evaluated on 

the Google Form. Only go over the questions that the majority of the students got incorrect. 

Use the results from the automatic grading done by Google Forms to determine which 

questions your class should go over.  

 

Step 1:  

Present the students with the shapes activity. This activity should be completed with partners 

or small groups to encourage collaborative thinking. Refer to the first page of lesson 7 in their 
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notes to help you explain the activity.  

 
As per the directions the goal is for the students to determine the value of each shape in the 

chart. However, they are not complete until they have proved the values using the row and the 

columns of the chart. Do not give the students anymore directions at this time.  

 

Step 2: 

If there are students that are still having difficulty understanding the task of the assignment 

after ten minutes has gone by, model an example of the first row with them. Explain how they 

could write the first row as an expression using the shapes and the row sum.  

 

Step 3: 

Writing explanations for their work may be challenging to many of the students. The teacher 
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should be ready to assist with this task.  

 

Step 4: 

The second chart of this activity instructs the students to verbally explain their work to the 

teacher. Be ready to listen to the student’s explanations and help fill in any gaps that they may 

have. 

 

Step 5: The Reflection 

This part could be completed as a class discussion, through written expression, or both 

depending on how much time is left in class. See the last page of the student note packet for 

the prompting questions that will lead the students to recognizing that solving systems of 

equations graphically and using the substitution method will get the same result and that 

graphing is the visual representation of their work from today.  

Assessment: 

Use the student’s verbal explanation of their work to assess how well they are understanding 

systems of equations.  

The reflection could also be used as a form of assessment. 

Materials: 

● Student note packets. 

● Pencils  

● Graphing Calculator 

 

The next page begins the student note packet for Lesson 7: Shapes with a Mystery 

Value.  
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Lesson 8: Homework  

Systems of Equations - Cancellation/Elimination 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students are expected to 

complete this lesson prior to the next class period. They will be completing notes while viewing 

a video which corresponds with the notes. This lesson will include the procedural knowledge of 

solving systems of equations using the cancellation/elimination method as the students will be 

focusing on the steps necessary to solve. 

 

Teacher’s Guide to Lesson 8: 

Topic/Goal: 

Using the cancellation/elimination method to solve systems of equations. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Solve systems of equations using the 

cancelation/elimination method. 

A-REI.6 Solve systems of linear equations 

exactly and approximately (e.g., with graphs), 

focusing on pairs of linear equations in two 

variables. 

 
 

Design: 

This is to be completed by the students prior to the next class period. 

The students will be assigned a video (video link: https://kapwi.ng/c/DdGIUaTn) that 

corresponds with the homework pages of their note packets. The expectation will be that the 

student follows along and fills in their “notes.” They will be provided practice problems to be 

completed independently and will input their answers into a Google Form so that the teacher 

can use this to gage their understanding of solving systems of equations using the 

cancellation/elimination method. The Google Form will grade the students answers 

automatically which will save the teacher time. At a quick glance the teacher will be able to 

identify whether or not the majority of the class understood solving systems of equations using 

cancellation/elimination. 

Here is the Google Form (linked in the student notes and the below in the assessment section): 

 

https://kapwi.ng/c/DdGIUaTn
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Assessment: 

Google Form 

https://docs.google.com/forms/d/e/1FAIpQLSdPgwn3AZOI_wag5g8J3gSD7Uv7jXTyssy7nG

21Zasncn2xRA/viewform?usp=sf_link  

Materials: 

● Student note packet 

● Calculators  

● Some form of technology to view the corresponding video and complete the Google 

Form  

 

The next page begins the student note packet for Lesson 8: Systems of Equations - 

Cancellation/Elimination. 

https://docs.google.com/forms/d/e/1FAIpQLSdPgwn3AZOI_wag5g8J3gSD7Uv7jXTyssy7nG21Zasncn2xRA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdPgwn3AZOI_wag5g8J3gSD7Uv7jXTyssy7nG21Zasncn2xRA/viewform?usp=sf_link
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Answer Key to Lesson 8 (Homework) Student Note Packet:
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Answer Key with Work to the Google Form:
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Lesson 9 

Analysis of the Elimination Method 

 

Introduction 

Since this curriculum is presented via a flipped classroom model, the students will have reviewed 

how to solve systems of equations using elimination before the start of this class. In this lesson, 

the students will focus on analyzing the use of the elimination method. The activity will require 

students to review someone else’s work and identify their errors. This promotes higher level 

thinking and reinforces the steps needed to use the elimination method.  

 

Teacher’s Guide to Lesson 9: 

Topic/Goal: 

Understanding the systematic approach to using the elimination method. 

Learning Objective(s): NYS Mathematics Learning Standard: 

Students will be able to: 

● Solve systems of equations using the 

elimination method. 

● Analyze someone else’s work of 

solving systems using the elimination 

method to identify mistakes. 

● Recognize that the elimination method 

has the same goal as solving systems 

of equations graphically and using 

substitution. 

 

A-REI.6 Solve systems of linear equations 

exactly and approximately (e.g., with graphs), 

focusing on pairs of linear equations in two 

variables. 

 

Design: 

Warm up: 

The teacher should lead a quick warm up by reviewing the questions that were evaluated on 

the Google Form. Only go over the questions that the majority of the students got incorrect. 

Use the results from the automatic grading done by Google Forms to determine which 

questions your class should go over. The students will most likely have questions on questions 

3, 4, and 5 as they needed to multiply both equations by a number, which is different from 

what was shown in the video.  

 

Stage 1: 

Write the following work samples on separate sheets of papers. Hang them around your 

classroom before the start of class. 
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Stage 2:  

For this activity the students will be going to each station to analyze the work samples 

provided and identify if a mistake was made. Their note packets will prompt them to identify 

the mistake and resolve it. Give the students an allotted amount of time (you determine this 

based on the abilities of your students) to complete the work at each station so that the stations 

do not get congested.  

 

Stage 3: 

Once the students have been to each station, put them in small groups and assign them to one 

station, excluding Station E.Tell them to identify the mistake and circle it on the paper. Have 

the students prepare to explain the mistake and show/explain their correct work to the class. 

The teacher should walk the class through the work sample at Station E as there is no mistake.  

 

Exit ticket: 
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Have the students identify their favorite way to solve systems of equations and explain why. 

This can be completed on the last page of lesson 9 in their note packets. 

Assessment: 

Teacher observations of work at the stations 

Materials: 

● Student note packets. 

● Pencils  

● Calculator 

 

The next page begins the student note packet for Lesson 9: Analysis of the 

Elimination Method.  
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Assessment: 

Your Voice Matters! 

 

New York State standards require teachers teach three methods (substitution, graphing and 

elimination) to solve systems of equations. So this is your opportunity to convince NYS how to 

teach this unit. Create a pitch to the NYS Board of Education to convince them that your plan is 

the best way to teach students to solve systems of equations. 

 

Your plan must include the following information: 

● What method(s) of solving systems of equations should be taught? (substitution, 

elimination, graphing, all/two of the above.) 

○ If there are method(s) that you did not include, why did you exclude them? 

● Why should we teach it that way? 

● Examples (at least 2) where you show how to solve systems of equations that you will 

explain in your pitch to the Department of Education.  

 

Important information: 

● Not teaching this unit is not an option.  

● Your presentation should be 7-10 minutes long.  

● Have some sort of visual (poster, electronic presentation, etc.) to go along with your 

presentation.  

● Have fun and good luck! -- You will do great! 

 

 

  



135 
 

Rubric: 

Total possible points - 40 

 

 

 10 5 2 0 

Method and 

Description 

Included. 

Clear 

description of 

methods. 

Included. 

Descriptions 

are somewhat 

clear. 

Included. 

Descriptions 

are unclear 

Not included. 

Why should we teach 

it that way? 

Reasoning is 

clear. 

Explains why 

other methods 

were excluded 

(if applicable). 

Reasoning is 

clear. 

Forgot to 

explain why 

the other 

methods were 

excluded (if 

applicable). 

Reasoning is 

unclear, but an 

attempt was 

made. 

Not included. 

Visual Presentation Well put 

together. 

Neat and 

organized. 

Purpose of the 

visual aid is 

unclear.  

Not neat and 

organized. 

Not more effort 

was put into 

this part of the 

presentation. 

Not included. 

Examples 2 examples are 

included. 

Work is 

completely 

correct. 

2 examples are 

included.  

Work is mostly 

correct. 

Only 1 

example is 

included -or- 

two examples 

are included 

but work is 

incorrect. 

Not included. 
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Classroom Implementation 

 These lessons were implemented in two Algebra 1 classrooms in a rural district with 

lower socio-economic status (SES). One class was populated with accelerated eighth grade 

students (who performed better in the end), while the other was populated by ninth grade 

students. Both populations included students with 504 plans. Using a flipped classroom was a 

drastic change to the structure of the classroom for these students but based on data from NYS I 

felt confident to proceeding with using the flipped classroom. NYS Algebra Regents data 

presents that students who received instruction on systems of equations through a flipped 

classroom performed better on those standards than students who did not receive flipped 

classroom instruction. There are many variables to consider when comparing this data, the most 

important being that the sections of Algebra being compared were taught by two different 

teachers. 

 After the completion of the systems of equations unit using the flipped classroom, 

students were given a survey and 64% of students shared that they appreciated the additional 

practice and application. All of the students reported that they prefer applying the concepts in an 

environment with teacher support. They also all reported that they did not enjoy having 

homework each night, but teachers know the value and can hopefully help students to see the 

benefit. 

 The biggest obstacle when using these lessons related to students living in a lower SES 

region. Many students shared their frustrations of poor internet connections at home or no 

internet connections. Of the students that did not have internet connection at home, some chose 

to use free periods and/or study halls to complete the homework while others chose not to 

complete it. This caused them to be frustrated in class and negatively impacted their 
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understanding of systems of equations. Students who chose not to complete the homework also 

lacked understanding. Yet, data supports that implementing this curriculum in a district with a 

lower poverty rate should increase the student understanding of systems of equations.  

Conclusion 

 The materials provided in this curriculum project focus on solving systems of equations 

through a flipped classroom. This classroom structure is meant to increase the amount of 

practice, application and peer to peer interactions to encourage student retention of content. The 

answers keys for all materials can be found in the appendix. It is my hope that all teachers that 

access this curriculum project can be used and modified as needed to promote student success in 

your classrooms.  
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Appendices 

 

Appendix A: Answer key to Lesson 1  

 All of the answers to lesson 1 will differ from student to student. The goal of this lesson 

is to get the students thinking about the three methods of solving systems by asking them to 

make observations, explain their thoughts on those observations, and ask questions. By the end 

of the lesson their definition of a system of equation should have been modified multiple times.  
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Appendix B: Answer key to Lesson 3  
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Appendix C: Answer key to Lesson 5
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Appendix D: Answer key to Lesson 7
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Appendix E: Answer key to Lesson 9 
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