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Planning Real-World Problems for Ratio, Rate, Proportion
Purpose
Intermediate- and middle-grade teachers can use this planning tool to develop problems based in real-world contexts requiring students to work with multiplicative relationships.  

Materials
Practice Guide, Developing Effective Fractions Instruction for Kindergarten Through 8th Grade, pp. 35-41

Media 
Learning to Think Proportionally, expert interview. Dr. James Lewis discusses and provides many everyday examples of what it means to think proportionally. He describes a conceptual progression leading up to understanding the cross-multiplication procedure, and he demonstrates using ratio tables as a tool for solving problems. (7:11 min)

Ratio, Rate, Proportion Problems, expert interview. Dr. Lewis works through examples of two proportion problems illustrating specific strategies. (4:40 min)
Topic
Developing Effective Fractions Instruction for K-8
Practice 
Ratio, Rate, Proportion

Planning Real-World Problems for Ratio, Rate, Proportion
Purpose 

Problems based in real-world contexts facilitate combining the use of conceptual and procedural knowledge, and encourage students to talk through mathematics problems. Real-world problems can be represented readily with diagrams, concrete materials, number lines, and ratio tables.  

Math textbooks rarely have an adequate number of practice problems that connect with students’ interests. Thus, teachers need to create a large supply of practice problems that engage and challenge their students. This planner is designed to stimulate teachers’ thinking about constructing problems.

The tool shows how to think through constructing problems about multiplicative relationships, beginning with the stimulus and context for a problem and then working through the numbers to meet different goals in the sequence of learning about multiplicative relationships.

Sequence of Problems

Use the tool to think about the problem context and identify the appropriate numbers to use in each challenge based on the sequence of difficulty below:

1. Problems that suggest the use of a build-up strategy (e.g., 2 packages for $3, how many packages would $15 buy?), repeatedly adding to get the desired amount (e.g., 2 for $3; 4 for $6; 6 for $9; 8 for $12; 10 for $15).  
2. Problems that could be solved through a build-up strategy but constructed with numbers that make multiplication or division an efficient strategy (e.g., 3 packages for $5, how many packages would $45 buy?).
3. Problems that use numbers without an integral relationship between component numbers and that suggest using a unit ratio (e.g., 3 packages for $9, how many packages for $6 or how much for 10 packages?) in two ratios (e.g., x/6 = 3/9).
4. Problems that use numbers without an integral relationship between component numbers in two ratios and where the answer is not a whole number (e.g., 2:8 as x:6).

Planning Real-World Problems
	Problem Context
	Numbers to Use in Problems (see sequence)

	Shopping: Unit Price Comparisons

	How many units can be purchased for a given amount?

What is the total cost when number purchased changes?

Which item is the best value?
	 

	Mixtures of Liquids (e.g., paint, drinks, fuel)

	How do amounts or concentrations of different liquids change when overall quantities change?
	

	Sports: Time/Speed

	How much time to cover different distances at same speed?

What distance was traveled at different speeds for the same time?

What speed to cover different distances in the same time?
	

	Crafts or Constructions

	How can a photo/drawing/model be enlarged? ...or reduced?
	

	Recipe Adjustments

	How do amounts of ingredients change when number to be served by recipe changes?
	

	Maps/Locations

	Based on the map legend, what is the distance between two points?
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