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Graphic Organizers in the Mathematics Classroom 

Abstract 

This project was created for teacher and student use. This project looks at the benefits of 

graphic organizers in a math classroom including; learning a new skill, reviewing previously 

taught content, and breaking down challenging problems. The lessons focus on developing  

students to be more strategic and thoughtful problem solvers though the application of graphic 

organizers. Each lesson has been designed with Common Core standards in mind. The author 

has made recommendations for the application of each lesson.  
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Graphic Organizers in the Mathematics Classroom 

Introduction 

Every student deserves the opportunity to succeed in school. Many students who struggle with 

mathematics assume it’s because they do not have a “math brain” and that they cannot 

improve. This is of course, so far from true. The goal of this curriculum project is to help 

students build their mathematical “toolbox” so they have strategies to try when solving complex 

problems. When students have a place to start when solving a complex problem, this will boost 

their confidence and motivate them to continue on. By the end of the lessons, the students 

should be able to comfortably create and use the graphic organizers for the topic of the lesson. 

The other goal is for students to take the graphic organizers presented and apply them to 

lessons outside this curriculum project. To accomplish these goals the students must be fully 

engaged in the lesson, while the teacher enthusiastically leads them through the process of 

creating and using each graphic organizer.  
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Literature Review 

How Graphic Organizers Help 

Graphic organizers are used to simplify the process of completing challenging problems 

(Wise, 2019). For students, they make content easier to understand and learn, reduce 

information processing demands, and help students become more strategic learners 

(Masterminds, 2001). “Presenting information in both text and graphic formats is one of the most 

basic ways to make a lesson accessible to more students” (Gonzalez, 2017, p. 3). Thus, graphic 

organizers support both audio and visual learners by connecting what students hear and read to 

something they can see. Once students are taught how to organize their thoughts and the 

information provided, they have more of an opportunity to become a strategic learner and 

problem solver.“Showing (as opposed to just telling) how the information is structured can be a 

powerful way to facilitate understanding” (Mastermind, 2001, p. 1).  

Graphic Organizers in Mathematics 

The Common Core State Standards (CCSS) were designed to prepare students for 

either college or career.  Make sense of problems and persevere in solving them is the first 

Standard of Mathematical Practice, and this is often where students struggle. If the answer is 

not obvious or they do not believe they can solve the problem students may simply not try.  

Schoenfeld (1992) reported typical student beliefs regarding the learning of mathematics, and 

one was that “ordinary students cannot expect to understand mathematics” but should simply 

memorize it (p. 69). Graphic organizers can help students who believe themselves to be 

ordinary with the structure needed to feel more confident tackling challenging problems. Visual 

organizers teach students to sort information by level of importance, to structure concepts, to 

connect concepts, and to communicate problems in an organized fashion (Zollman, 2009). As 

problems in mathematics become more advanced, there is often information given that is not 

pertinent and students must learn to work through this. Additionally, as problems become more 

advanced, they cannot always be solved with a direct method. Students must learn to think 
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through the problem soving process and fill in missing pieces as needed. Graphic organizers 

can support this process. Thus, because some students are very organized, some do much of 

the critical thinking in their head, and some need support with the problem solving process, 

graphing organizers support collaborative problem solving. Students can take thus on a role 

they are comfortable with, whether it be recording information or sharing their ideas, and 

everyone is able to use their strengths to help complete the task. Look for and make use of 

structure is the seventh CCSS Standard of Mathematical practice, which is what graphic 

organizers provide in the problem solving process. Structure is typically related to procedural 

knowledge, “the knowledge of syntax, steps, conventions, and rules for manipulating symbols” 

(Star, 2016, p. 407). Procedural fluency is necessary in mathematics and for completing graphic 

organizers, but conceptual knowledge is what will take student problem solving to the next level 

(Zollman, 2009). Conceptual knowledge is the “quality of one’s knowledge of concepts” (Star, 

2016, p. 407). Graphic organizers connect these knowledge bases. Students use procedural 

knowledge to fill in the graphic organizer and complete calculations. Conceptual knowledge is 

used to help students decide how proceed with a problem and connect their findings back to the 

context of the problem. Both types are knowledge are necessary and important for graphic 

organizer lessons.   

How Graphic Organizers Promote 5-E Learning 

 The 5-E model of learning was created to be a student-centered model for science 

classrooms. However, it has also been incorporated into the mathematics classroom.  The 5 E’s 

are: engage, explore, explain, elaborate and evaluate. Graphic organizers can work well within 

5-E lessons. When introducing a new topic or problem, graphic organizers provide an engaging 

way for students to organize information. The students can become the detective that pieces 

everything together strategically. They can expore how information is important and relevant in 

the probem solving process. As the graphic organizer is being created, students must explain 

and elaborate how the the information provided is to be used in the problem solving process. 
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Once the graphic organizer is created and the problem is solved, students can evaluate their 

findings and assure they make sense in the given context. Evaluation can also include peer 

review, teacher review or self reflection. Graphic organizers that are regularly used in the 

classroom can be evaluated easily by anyone because it becomes a “common language” that 

both teacher and students can interpret.  

 

 

Curriculum  

There are four lessons in this curriculum project. Each lesson is based on the application of 

various graphic organizers. These lessons can be adapted for topics other than the ones 

presented for the project. Lesson 1 incorporates Frayer Models to support mathematical literacy 

with an emphasis on vocabulary. Lesson 2 uses T-Charts to help students break down multi-

step problems. Lesson 3 uses a Multi-Strategy Chart to outline a mathematical topic that can be 

broken down into several parts or a problem that can be solved with various methods. Lesson 4 

uses a SOLVE chart to help student ask themselves leading questions as they solve a complex 

problem. Keys and exemplars for each lesson can be found in the appendices.  
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Lesson 1 

Topic/Goal: 

Learn and practice new mathematics specific vocabulary by comparing it to  
English vocabulary and mathematical examples.  

Learning Objective and NYS Mathematics Learning Standard: 

No standard specifically address mathematical vocabulary  
Students will be able to… 

● Define new mathematics vocabulary words 
● Define mathematics vocabulary using their prior knowledge of similar english words 
● Provide examples and non-examples of mathematics vocabulary words 
● Complete Frayer Models 
● Compare and check their Frayer Models with their classmates.  
● Modify Frayer Models as needed. 

 

Design: 

The teacher will: 
●  Lead students through one Frayer Model to demonstrate examples and non-

examples.  
●  Have students share 1-2 of their Frayer Models with the class. 

 

Assessment: 

● Students will be informally assessed throughout the unit when they are giving 
opportunities to answer questions in class using the mathematical language they have 
learned.  

● Students may be formally assessed through writing tasks or a vocabulary quiz.  

Materials: 

● Writing utensil 
● Personal computer 
● Paper copy of Frayer Model sheets 
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Frayer Model Version 1  

DEFINITION CHARACTERISTICS 

In this box students will record the mathematical 

definition of the vocabulary term. 

In this box students will record symbols associated 

with the term, synonyms terms, and other 

characteristics of the vocabulary term. 

EXAMPLES/MODELS NON-EXAMPLES  

In this box students will record mathematical 

examples of the vocabulary term.   

In this box students will record mathematical non-

examples of the vocabulary term.   
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Frayer Model Version 2  

MATHEMATICAL DEFINITION ENGLISH DEFINITION 

In this box students will record the mathematical 

definition of the vocabulary term. 

In this box students will record the english definition 

of the vocabulary term. 

CONNECTION BETWEEN MATH AND ENGLISH 

DEFINITION 

EXAMPLES/MODELS 

In this box students will explain the connection 

between the math and english definition, explaining 

how they are similar.  

In this box students will record mathematical 

examples of the vocabulary term.   
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Lesson 2 
 

Topic/Goal: 

Solve multi step algebraic equations. 

Learning Objective and NYS Mathematics Learning Standard: 

CCSS.MATH.CONTENT.8.EE.C.7 
Solve linear equations in one variable. 
 
Students will be able to… 

● Identify how a variable is being affected in an equation 
● Identify how to “undo” the effects to the variables in equation to isolate the variable 

 

Design: 

The Teacher will: 
● Review essential vocabulary for the lesson (variable, inverse operations, constant, 

coefficient) 
● Use I DO, WE DO, YOU DO sequence to demonstrate how to use graphic organizer to 

solve a multi step equation.  
● Allow students time to complete additional examples independently.  
● Close the activity by asking students to summarize what they learned regarding the 

graphic organizer strategy.  

Assessment: 

Teachers will listen to the explanations each student gives for the problem they will go over for 
the class. They will assess their understanding of the lesson based on their presentation of 
the problem.  

Materials: 

● Writing utensil 
● Calculator 
● What Is Happening? graphic organizer paper copies 
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Do/Undo 

TEACHER SAMPLE: 9(5x - 2) = 27 

Do Undo  

In this box students will list the operations that are 

affecting the variable. Typically the operations will be 

listed in the order of most directly affecting the 

variable to least directly affecting the variable.  

Ex.  

1. Multiplied by 5 

2. Subtracted by 2 

3. Multiplied by 9 

In this box students will list the opposite of each 

operation affecting the variable. Typically the 

operations will be listed in the order of least directly 

affecting the variable to most directly affecting the 

variable.  

Ex.  

1. Divide by 9 

2. Add 2 

3. Divide by 5 

Solve the Equation: Here, students will use the “Undo It!” section of the graphic 
organizer as a step-by-step plan to solve the equation.  

 

𝟗(𝟓𝒙 −  𝟐)  =  𝟐𝟕 

÷ 9                     ÷ 9 ←- divide by 9 

5𝑥 −  2 =  3 

         +2     + 2 ←- add 2 

5𝑥 =  5 

÷ 5   ÷ 5 ←- divide by 5 
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Do/Undo 

STUDENT EXAMPLE #1: 5(7x - 18) = 85 

Do Undo  

In this box students will list the operations that are 

affecting the variable. Typically the operations will be 

listed in the order of most directly affecting the 

variable to least directly affecting the variable.  

 

In this box students will list the opposite of each 

operation affecting the variable. Typically the 

operations will be listed in the order of least directly 

affecting the variable to most directly affecting the 

variable.  

 

 

Solve the Equation: Here, students will use the “Undo It!” section of the graphic 
organizer as a step-by-step plan to solve the equation.  
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Do/Undo 

STUDENT EXAMPLE #2: -5(10x - 11) = 555  

Do Undo  

In this box students will list the operations that are 

affecting the variable. Typically the operations will be 

listed in the order of most directly affecting the 

variable to least directly affecting the variable.  

 

In this box students will list the opposite of each 

operation affecting the variable. Typically the 

operations will be listed in the order of least directly 

affecting the variable to most directly affecting the 

variable.  

 

 

Solve the Equation: Here, students will use the “Undo It!” section of the graphic 
organizer as a step-by-step plan to solve the equation.  

 

 

 

Do/Undo 

STUDENT EXAMPLE #3: 384 = 8(6x + 18) 

Note- In the last example, have students create the T-Chart themselves. T-Charts like this 

cannot be provided on standardized exams, so it will be important for them to know how 

to create the graphic organizer.  
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Lesson 3 

Topic/Goal: 

Interpret linear functions represented in various ways. 

Learning Objective and NYS Mathematics Learning Standard: 

CCSS.MATH.CONTENT.8.F.A.2 
Compare properties of two functions each represented in a different way (algebraically, 
graphically, numerically in tables, or by verbal descriptions). For example, given a linear 
function represented by a table of values and a linear function represented by an algebraic 
expression, determine which function has the greater rate of change. 
 
Students will be able to… 

● Identify the key parts of a linear function from a variety of function representation 
methods 

● Identify the trend of a linear function from a variety of function representation methods 

Design: 

*This lesson would be done as the topic is coming to a close. Students should have a 
baseline knowledge of functions going into this assignment.* 
 
The teacher and students will: 

● Do a brainstorm to list as much information as they can remember about functions. 
● Engage in a student lead charge to fill in the Multi Strategy graphic organizer (must 

include; how to identify the variables, how to find slope and y-intercept, and 
characteristics of each function representation). 

 
The students will review a partner’s graphic organizer to make sure all the important 
information is included and to provide feedback.  

Assessment: 

The teacher will informally assess student understanding during the brainstorm session and 
student lead activity. A formal assessment (test or project) will be given at the end of this topic 
to assess student understanding.  

Materials: 

● Writing utensil 
● Class notes (if you allow students to reference them) 
● Multi Strategy graphic organizer paper copy 

Note - This Multi Strategy Chart can be used for any skill or topic that involves multiple ways to 

complete a problem or multiple mediums in which the problem can be displayed. 
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Brainstorm 

Directions: Discuss all the problem solving strategies you have learned for the given 
topic with your classmates and teacher. Record everything you can remember in the 
brainstorm cloud. 

 

Question Prompts for Teachers (Linear Equations): 
The goal of brainstorming is to activate prior 
knowledge. Use the questions below as a guide to get 
students talking. Remember that you can ask other 
questions, depending on where the conversation leads. 
These are just some suggestions.  
 

- What is a linear equation?  
- What does linear mean? 
- What do linear equations look like?  
- How can you tell an equation is linear? 
- Are there any words or phrases that come to 

mind when you think of a linear equation?  
- Are there any images in your head that come 

to mine when you think of a linear equation? 
- How could you see a linear equation 

displayed?  
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Multi Strategy Chart 

Directions: Once you and your students have finished brainstorming, use the Brainstorm 
Cloud as a guide to input the strategies for the given problem into the graphic organizer. 
Name the strategy, explain how to use the strategy, and provide an example. 

Strategy: 
 
Explanation of the Strategy: 
 
 
 
 
 
 
Example of the Strategy: 
 
 
 
 
 
 
 
 

Strategy: 
 
Explanation of the Strategy: 
 
 
 
 
 
 
Example of the Strategy: 

Strategy: 
 
Explanation of the Strategy: 
 
 
 
 
 
 
Example of the Strategy: 
 
 
 
 
 
 
 
 
 
 

Strategy: 
 
Explanation of the Strategy: 
 
 
 
 
 
 
Example of the Strategy: 
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Lesson 4 

Topic/Goal: 

Solve applied problems using Trigonometry. 

Learning Objective and NYS Mathematics Learning Standard: 

CCSS.MATH.CONTENT G.SRT.C.8  
Students will be able to… 

● Identify which Trigonometric Ratio to use and correctly choose whether they use 
inverse trig or regular trig to solve a given problem 

● Setup and complete applied Trigonometry problems with accuracy 

Design: 

The teacher and students will engage in a brief review of the SOH-CAH-TOA mnemonic 
device for Trigonometric Ratios. They will also review when to use inverse or regular 
trigonometric functions.  
 
The teacher will:  

● Hand out a worksheet with practice problems and copies of the SOLVE graphic 
organizer.  

● Engage students in a teacher lead demonstration using the SOLVE graphic organizer. 
● Put the students in pairs to do one problem together, then have the pairs present their 

solutions.  
● Have students complete the next problem independently, giving one-on-one help to 

students who may still be struggling, then have the students present their solutions.  

Assessment: 

Teachers will observe the conversations had between students during their paired work. 
Teachers will listen to the explanations each student gives for the problem they will go over for 
the class. They will assess their understanding of the lesson based on their presentation of 
the problem.  

Materials: 

● Writing utensil 
● Graphing calculator 
● Applied Trig problems worksheet paper copy 
● SOLVE graphic organizer paper copy 
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SOLVE 

Directions: Read the word problem you are working on and fill in the chart. Each part of 
the chart has questions to consider, to help keep you organized. After filling in the chart, 
solve the problem.  

 

TEACHER SAMPLE: 

 

(NYS Geometry Regents Jan. 2020) 
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TEACHER SAMPLE:  

Study 
 

- What is the question being asked?  
- Could you rewrite the problem in 

simpler language? 
- What is the context of the problem and 

what information does this provide. 
 

★  Minimum height of the ladder 
★  David is trying to figure out how long of a 

ladder he needs to prop up to the entrance of 
his treehouse, but he only has an angle of 
evaluation from his eye level. The “right 
triangle from his eye to the tree, tree to 
treehouse, and treehouse to eye can be used 
to find missing information  

Organize 
 

- What known information do you have?  
- How can the known information help 

you solve the problem? 
- Is there other information that can be 

gathered that is not directly stated? 
 

★  Distance from bottom of ladder to base of tree 
= 1.3 meters 

★  The angle of David’s eye sight is 56 degrees 
★  David’s height is 1.5 meters 
★  The height from the base of the tree to the 

treehouse needs to be found first 
★  The known information can be used to find the 

length of the ladder, which is the hypotenuse 
of the “right triangle” with trig 

Line up 
 

- What formulas could be used?  
- What steps do you need to take to get 

the final answer?  
 

★  The formula tan (𝜃) = o/a can be used to find 
the height of the tree from eye level to the tree 
house, then the height of David could be 
added on 

★  The formula 𝑎 + 𝑏 = 𝑐  can be used to find 
the length of the ladder.  

Verify 
 

- SOLVE THE PROBLEM 
 

★  tan (𝜃) = o/a  
tan (56) = o/1.3 
o = 1.927329259 

★  𝑎 + 𝑏 = 𝑐   
1.927329259  + 1. 5  = 𝑐  

3.7 =  𝑐 

Evaluate 
 

- Restate your answer in a complete 
sentence 

- Check that your answer makes sense 
for the context of the problem. 

 

The minimum height of the ladder must be 3.7 meters. 
The ladder is taller than the height of the tree, the 
distance between the ladder and the tree, and David’s 
height. This answer makes sense because the ladder is 
the hypotenuse and should have the greatest length.  

 

 

 

 



Graphic Organizers in the Mathematics Classroom 

 

STUDENT EXAMPLE #1: 

 

 

 (G.SRT.C.8 JMAP Worksheet REF: 010838a)  
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STUDENT EXAMPLE #1:  

Study 
 

- What is the question being asked?  
- Could you rewrite the problem in 

simpler language? 
- What is the context of the problem and 

what information does this provide. 
 

Student Work Space 
 
 
 
 

Organize 
 

- What known information do you have?  
- How can the known information help 

you solve the problem? 
- Is there other information that can be 

gathered that is not directly stated? 
 

 

Line up 
 

- What formulas could be used?  
- What steps do you need to take to get 

the final answer?  
 

 
 
 
 
 
 
 

 

Verify 
 

- SOLVE THE PROBLEM 
 

 
 
 
 
 
 
 
 

Evaluate 
 

- Restate your answer in a complete 
sentence 

- Check that your answer makes sense 
for the context of the problem. 
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STUDENT EXAMPLE #2: 

 

 

(NYS Geometry Regents June 2019) 
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STUDENT EXAMPLE #2:  

Study 
 

- What is the question being asked?  
- Could you rewrite the problem in 

simpler language? 
- What is the context of the problem and 

what information does this provide. 
 

Student Work Space 
 
 
 
 
 

Organize 
 

- What known information do you have?  
- How can the known information help 

you solve the problem? 
- Is there other information that can be 

gathered that is not directly stated? 
 

 

Line up 
 

- What formulas could be used?  
- What steps do you need to take to get 

the final answer?  
 

 
 
 
 
 
 
 

 

Verify 
 

- SOLVE THE PROBLEM 
 

 
 
 
 
 
 
 
 

Evaluate 
 

- Restate your answer in a complete 
sentence 

- Check that your answer makes sense 
for the context of the problem. 
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The Curriculum in the Classroom 

 These lessons were used in various classes from grade 6 to grade 12. Some lessons 

were supervised or co-taught with a veteran teacher. The veteran teacher has been teaching for 

21 years and co-taught the lessons during class time. Recommendations by myself and the 

veteran teacher are provided below.  

 The majority of the lessons presented require background knowledge of the topic. If 

students have major gaps in their understand, you may need to spend time reteaching the 

students. If you plan to teach the lesson to more than one group, make notes of the leading 

questions you asked and any questions or observations the students had that could be helpful. 

This will improve the lesson for groups to follow.  

 When using the Frayer Models it may help to tell students beforehand which version to 

use for each word. If you want the students to specifically connect a math word to its english 

word, they must use Version 2. It is also important to go over the finished Frayer Models with 

the students and allow them to add or change information on their copy of the graphic 

organizers.  

For the Multi-Stategy chart, it is recommended that similar strategies are paired together 

in the discussion and on the chart. It may be helpful for students to create their own examples, 

then use these examples to write the explanation. I noticed that having students complete the 

brainstorm sheet first helped them activate their prior knowledge of each strategy. They were 

also able to pair related words and phrases from the brainstorm together, helping them to create 

the final graphic organizer.  

For the Do/Undo chart, it is important to emphasize that the Undo steps must be done in 

order. It may be helpful to revisit the basic concept of PEMDAS and explain equation solving as 

PEMDAS in reverse order. The veteran teacher and I noted that this lesson could help push 8th 
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grade students to the next level if you allow them to check their answers with a graphing 

calculator.  

For the SOLVE graphic organizer, first explain the purpose of each section and provide 

an example of how each section should look. Completing the first example as a group was 

helpful for the students. I noticed that the student have a positive attitude when sharing what 

they did not feel like their thoughts and idea were being shut down. Each box requires multiple 

pieces of information, so more than one student could contribute and be correct.  

  

Conclusion 

The use of graphic organizers in mathematics provides structure for even the most 

abstract problems. This Curriculum Project was created to give students in 6-12th grade a tool 

they can use to brainstorm, organize information, and choose the best method of solving a 

given problem. Graphic organizers make students the “detective”, allowing them to decide what 

information is relevant, then apply the right process or formula(s) in order to derive a final 

answer. It is the author's goal that other teachers can use these resources be used to make 

mathematical achievement attainable for all students. 
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Appendices 

Do/Undo 

STUDENT EXAMPLE #1: 5(7x - 18) = 85 

Do Undo  

 

 
 

Solve the Equation: Here, students will use the “Undo It!” section of the graphic 
organizer as a step-by-step plan to solve the equation.  
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Do/Undo 

STUDENT EXAMPLE #2: -5(10x - 11) = 555  

Do Undo  

 

  

 

Solve the Equation: Here, students will use the “Undo It!” section of the graphic 
organizer as a step-by-step plan to solve the equation.  

 

 

 



Graphic Organizers in the Mathematics Classroom 

Do/Undo 

STUDENT EXAMPLE #3: 384 = 8(6x + 18) 
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Multi Strategy Chart 

Directions: Using the Brainstorm Cloud as a guide, input the strategies for the given 
problem into the graphic organizer. Name the strategy, explain how to use the strategy, 
and provide an example. 

Strategy: Verbal Description 
 
Explanation of the Strategy: 

 
Example of the Strategy: 
 

 
 

Strategy: Table 
 
Explanation of the Strategy: 

 
Example of the Strategy: 
 

 

Strategy: Graph  
 
Explanation of the Strategy: 

 
Example of the Strategy: 

 
 
 
 
 

Strategy: Equation 
 
Explanation of the Strategy: 

 
Example of the Strategy: 
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SOLVE 

STUDENT EXAMPLE #1: 
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SOLVE 

STUDENT EXAMPLE #2: 

 

 

 


