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Connecting Visuals to Problem Types
Purpose
Math coaches and teachers can use this tool as a quick reference regarding appropriate visual representations for different types of problems. The purpose of the tool is to provide references that teachers and coaches can use while planning instruction in using visual representations in problem solving.
Materials  
Improving Mathematical Problem Solving in Grades 4 Through 8, Recommendation 3 (pp. 31–41)

Using Visual Representations, sample material 
Media 
Effective Problem-Solving Instruction, multimedia overview. This summary describes research-based recommendations including those related to visual representations. (8:56 min)


Matching Visuals to Purpose in Problem Solving, video interview with Dr. Asha Jitendra about the role of various visual representations, especially their usefulness with struggling students. (5:55 min)

Multiplication of Fractions Problem, video presentation. A teacher poses a story problem requiring fraction multiplication. Students use different approaches to solve the problem, including using an area map. (6:18 min)

Problem Solving in Pre-Algebra, video presentation. A teacher presents students with a problem using functional relationships. Students use tables and coordinate graphs to solve the problem. (4:30 min)  
Topic
Improving Mathematical Problem Solving in Grades 4 Through 8  

Practice 
Problem-Solving Instruction
Connecting Visuals to Problem Types 

When planning instruction on using visual representations in problem solving, math coaches and teachers can refer to this summary of information from the Improving Mathematical Problem Solving in Grades 4 Through 8 Practice Guide. For each type of visual representation, the chart below includes the kinds of problems it can be used to solve, with several problem examples.

As a precursor to using this tool, teachers may want to watch the video interview with Dr. Asha Jitendra, Matching Visuals to Purpose in Problem Solving, where she talks about the role of different types of visual representations and suggests a problem where more than one visual representation could be used. Additional examples can be viewed in the Effective Problem- Solving Instruction overview and in the classroom presentations of Multiplication of Fractions Problem and Problem Solving in Pre-Algebra. Note that some problems can be appropriately represented by several types of visual representations. 
	Visual Representations for Different Problem Types

	Visual Representation
	Problem Types
	Relevant Examples of Problems

	Tables

(including function tables and ratio tables)


	Patterns and establishing rules

Functional relationships

Ratios and proportions

Multiplication and division


	On the playground there are some tricycles and some wagons. There are five more tricycles than wagons. When you count the wheels on all the vehicles, there are exactly 36 wheels. How many tricycles and how many wagons are on the playground?

In Ms. Jacobs’ class there are 3 girls for every 4 boys (the ratio of girls to boys is 3:4). There are 28 students in the class. How many boys and how many girls are in the class?

Paul says he uses 1 ½ liters of paint to paint a fence 8 meters long. He would like to know how much paint to buy if the fence he needs to paint is 20 meters long.
Alice’s walking rate is 2.5 meters per second. Her younger brother, Mark, walks 1 meter per second. Because Alice’s rate is faster than Mark’s, Alice gives Mark a 45-meter head start in a 100-meter walking race. What happens in the race?

	Number Lines
(including open number lines and double number lines) 
	Addition and subtraction problems
Proportions

Various types of percent problems
	In Ms. Jacobs’ class there are 3 girls for every 4 boys (the ratio of girls to boys is 3:4). There are 28 students in the class. How many boys and how many girls are in the class?

Paul says he uses 1 ½ liters of paint to paint a fence 8 meters long. He would like to know how much paint to buy if the fence he needs to paint is 20 meters long.
Ms. Thompson has 40 show dogs and 14 are Labradors. What percent of her show dogs are Labradors?

During a sale, prices were marked down by 20%. The sale price of an item was $84. What was the original price of the item before the discount?

	Strip Diagrams

(or Bar Diagrams)
	Combination with parts unknown

Fraction change with start unknown
Comparison

Ratio and proportion
	A family of three adults and three children goes to an amusement park. Adult admission fare is twice as much as a child’s. The family spends $81. How much is the adult admission fare? How much is the child admission fare?

Eva spent 2/5 of the money she had on a coat, and then she spent 1/3 of what was left on a sweater. She had $70 remaining. How much did she start with?

Pies are very popular at the fair, so the baker made lots of pies early in the morning. He sold 2/5 of the pies before noon. Then he sold 1/2 of the remaining pies in the afternoon. 12 more pies were sold in the morning than in the afternoon. How many pies did the baker make?
Carla and Jessica each have some money. Carla has $11 more than Jessica. How much does Carla have? How much does Jessica have?

	Percent Bars
	Various types of percent problems
	During a sale, prices were marked down by 20%. The sale price of an item was $84. What was the original price of the item before the discount? 



	Grids or Arrays
(including area maps and coordinate graphs) 
	Fraction problems
Functional relations


	There was a candy bowl on the table. Amanda had a sweet tooth, so she ate half of the candies in the bowl. Ed came along and thought the candy looked good, so he ate a third of what was left. Heather came by and took a fourth of the remaining candies for a snack. Jerome came rushing by and took just one piece of candy. When Kristi looked into the candy bowl, she noticed there were two pieces of candy left. “How many candies were in the bowl to begin with?” Kristi asked.
Mrs. Logan went to the Pride Council bake sale to buy some brownies. All pans of brownies cost $12. Customers can buy any fractional part of a pan and pay that fraction of $12.  Mrs. Logan bought 3/4 of a pan that was 2/5 full. How much did she pay?

Alice’s walking rate is 2.5 meters per second. Her younger brother, Mark, walks 1 meter per second. Because Alice’s rate is faster than Mark’s, Alice gives Mark a 45-meter head start in a 100-meter walking race. What happens in the race?

	Schematic Diagrams
	Multiple-step problems
Ratio and proportion problems

Various percent problems
	John recently participated in a 5-mile run. He usually runs 2 miles in 30 minutes. Because it was a particularly warm day, he decided to take a 5-minute break after every mile to drink 4 ounces of water. How much time did it take him to complete the 5-mile run?
During a sale, prices were marked down by 20%. The sale price of an item was $84. What was the original price of the item before the discount?
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