
Mathematics: The Language of STEM 
Breaking Down 2-Step Equations 

 
 
CONTENT AND TASK DECISIONS 
 
Grade Level(s):  7th Grade, Math 7 class 
 
Description of the Task: 
This lesson will help students connect two-step equations with real world representations. After 
discussing visual representations and an equation as a class, students will choose from various visual 
representations to match with basic symbolic equations. They will then discuss and justify their answers 
with a classmate. Finally, students will draw their own visual representation and write a story problem to 
go with the equation. 
 
Indiana Mathematics Content Standards:  
7.AF.2: Solve equations of the form px + q= r and p(x + q) = r fluently, where p, q, and r are specific 
rational numbers.  Represent real-world problems using equations of these forms and solve such 
problems. 
 
Indiana Mathematics Process Standards:  
PS.2: Reasoning abstractly and quantitatively. 
PS.3: Construct viable arguments and critique the reasoning of others. 
PS.4: Model with mathematics.  
PS.8: Look for and express regularity in repeated reasoning. 
 
Mathematics Content Goals:  
Objective 1: 7th grade math 7 students will understand how to connect real world situations with 
symbolic equations used in math class. 
Objective 2: 7th grade math 7 students will understand how to write an equation based on a visual real-
world representation. 
Objective 3: 7th grade math 7 students will understand how to write a story problem based on an 
equation and visual representation. 
 
Language Objectives:  

• Students will use content words (such as variables and equations) and expressions to verbally 
describe and justify their answers to matching problems with a partner.  

• Students will use their writing skills to carefully create a story problem based on a visual they 
create to represent a real-world problem. 

 
Materials:  

• Breaking Down Equations Handout 
• Breaking Down Equations PowerPoint 

 
 

THE LESSON  
 
Before: This phase of the lesson should be designed to get students ready for problem solving. It also 
provides an opportunity for you to find out what they already know about the topic. Describe how you 



will accomplish each of the following in this phase of the lesson: 
• Activate prior knowledge (including the specific questions you will ask to raise students’ 

curiosity and activate or determine their prior knowledge),  
o Project the Breaking Down Equations PowerPoint and ask students to individually 

speculate their answers. Tell them to be ready to justify their answer 
o Discuss as a class why an answer may or may not be a good representation to the given 

equation.  
o Ask questions such as: 

§ If I asked you to tell me how much each item cost could you tell me? 
§ What if I told you the lotion cost $12?  
§ Would any of these pictures represent this change? 
§ Would you be able to determine the price of one pair of glasses? If so, how? 
§ How could we write a word problem to represent this equation/picture? 

• Be sure the problem is understood 
o Take this idea further by asking these additional questions: 

§ Discuss how the representation with 12 bottles of lotion could be the answer if 
we knew that each bottle cost $1.00.  

§ Also ask, “Which equation would represent the equation if 3 pairs of sunglasses 
cost 12 dollars?” (suddenly the upper right representation could be an answer) 

§ How could we change the equation to fit the visual representation in the bottom 
right? 

• Establish clear expectations  
o Give each student a Breaking Down Equations Handout  
o Explain each student must individually attempt to match the visual representations on the 

right with the equations given on the left. These visual representations may be used 
several times for the given equations; although each equation may only have one visual 
representation that could appropriately represent the situation.  

o Emphasize that they must have sound mathematical reasons for their choice as they will 
have to justify their answer with someone in the class later in the period. 

o Warn them they only need to complete the front of the paper and not to continue to the 
back side of the task. This will be completed later in the period. 

During: This phase of the lesson should be designed for students to explore the focus task. Describe 
specifically what the students will be doing in this phase. Include a description of how the students will 
record their mathematical thinking in writing or drawing throughout the investigation. Describe how you 
will accomplish each of the following in this phase of the lesson: 

• Let go 
o Allow students to work silently, choosing the visual representations they feel best 

represents the equations given. 
o Encourage students to not try to solicit help from you (if they do), but to instead choose 

the best answer that would represent the equation. They will soon compare answers with 
a partner. 

o Once most students have completed the task, explain they will be comparing answers 
with a partner next.  

o Emphasize that they must use respect if they disagree with their answers. Each person 
must then explain their reasoning for choosing their answer, listening for ideas they agree 
with.  

o Also emphasize that if they have the same answers one person must explain why they are 
both right in this answer choice, to be sure they are not actually both incorrect in their 
choice. 



o Then use a method to assign partner such as pairing with someone who has the same shoe 
color, or someone who has the same/similar number of siblings.  

• Listen actively 
o As students work together listen for justification of choices made. Be sure students are 

choosing their answers based on total numbers, and coefficients with variables.  
• Provide appropriate support (including the specific questions you will ask to focus students’ 

thinking on the critical features of the task or to help students who are stuck), and  
o If students seem confused or not able to make clear justifications, join them and ask as an 

example, “If I had a total of $146 which possible visual representations does it limit the 
answers to?” (A and C) 

o Some may be confused how constants such as 35.99 were written into #2, or 25 in #4. 
Ask, “How did we show the price for the lotion in our projected problem at the beginning 
of the period was $12 in the equation? That was never in the visual representation.”  

o Other students may be confused with coefficients in front of variables. Explain this 
represents the number of items, or it can represent the price of an item, depending on the 
problem. 

o Ask questions such as how is inverse operations represented in any of these equations? 
o Ask students how the coefficient in front of the variable in questions 1 and 2 differ in 

what they represent. (the 20 in question 1 represents the $ amount where the 2 in question 
to represents the quantity of items.  

• Provide worthwhile extensions.  
o As students finish, have them draw their own unique visual representation, write the 

equation and create a story problem to go with the problem. They do not need to solve the 
problem, unless they wish to.  

o Students should not have the same drawings/story problem as their partner; although they 
may help each other with ideas. 

o Ask, “Can you write a story problem and then determine what the picture (and even 
equation) would look like?” 

After: In this portion of the lesson, students should work as a community of learners, discussing, 
justifying, and challenging various solutions to the problem all have just worked on. Here is where much 
of the learning will occur. It is critical to plan sufficient time for a discussion and make sure the 
“During” portion does not go on for too long. Describe how you will accomplish each of the following: 

• Promote a mathematical community of learners (Describe how the students will present their 
solution strategies.  How will you organize the discussion to accomplish the mathematical goals? 
Which solutions will be shared and in what order?) 

o About 15 minutes before the end of the day, remind them mathematicians typically have 
their work edited or confirmed by other mathematicians. Ask partners to compare their 
work to another pair in the classroom. See if your answers seem reasonable. 

o Then have them look at your visual and compare it to your equation and story problem. 
Does it work? 

• Listen actively without evaluation (How will you respond to students’ presentations of their 
solutions?) 

o What did your partner think of your equations/thinking/ reasoning? Did you both agree? 
o Have you had someone else other than your partner critique your story problem? 
o Interesting reasoning. 

• Make connections (What questions will you ask to help students make sense of the 
mathematics, make connections, see patterns, and make generalizations?) 

o Is there a pattern here? 
o What part of this method have you seen before in math class? 



o How do we represent the variable this written story problem?  
o Where does the total of the problem usually show up in the equation? 

• Summarize main ideas (How will you formalize the main ideas of the lesson? How will you 
reinforce appropriate terminology, definitions, or symbols?) 

o Speak the words: equations, variables, coefficients, constants, etc 
o Reinforce that the coefficient of the variable may either represent the number of items or 

the cost of multiple items. 
o Reinforce that the total of the problem generally occurs on one side of the equation while 

the rest occurs on the other side of the equation. 
 
ASSESSMENT 

 
Observe: Describe how you will observe students to gather evidence about what they are learning, and 
describe the specific evidence of mathematical understanding that you will look for in your 
observations. 

• Students can verbally justify to their partner accurately why they chose their answer. 
• Students can adequately write an equation based on their drawn representation? 
• Students written story problem shows an understanding of how an equation could be written as a 

real-world problem. 
 
Ask: List the specific questions you will ask students to assess their learning 

• How can we figure out what number goes in front of the variable of an equation? 
• How do we represent the variable in this written story problem?  
• Where does the total of the problem usually show up in the equation? 

 


