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Multiplication of Fractions

Mathematics Goals: Develop the meaning of multiplication of fractions through informal explorations.  Emphasize a fraction is connected to a particular whole and the whole can change in a context.

Thinking about the Students:  Students understand multiplication can be thought of as repeated addition and that in the context of part-whole fractions, the whole is divided into equivalent parts.  They know the top number in a fraction (numerator) means the number of parts and the bottom number in the fraction (denominator) means the kind of parts we are counting.

Materials and Preparation:  Make copies of Blackline Master L-2 for each student and a transparency of L-2.  Provide colored squares, Cuisenaire rods, pattern blocks, counters and colored markers for students to use in constructing models of the problems.

Engage

Ask students what 3x4 means.  Ask them to draw a picture, build a model, or give a word problem to show the meaning.  Listen to student ideas and capitalize on ideas that emphasize 3x4 means 3 groups of 4.

Pose the following word problem to students:

There are 15 cars in Michael’s toy car collection.  Two-thirds of the cars are red.  How many red cars does Michael have? 

Encourage students to draw pictures or build models to help them understand how to do the problem and to explain how they did the problem.  Ask students to share their work with the group and explain what they did, step by step, and why they did each step.  Help students connect this problem to the meaning of 3x4.

Explore

Distribute the BLM L-2 to students and ask students to solve the problems on the worksheets and be prepared to explain their thinking to the rest of the class.  Students should use both words and pictures to help them think through the problems and show how they solved them.

As students are working, look for students who use different representations to think about the problems.  Make a note so you can call on these students to share later.

If students have difficulty getting started, ask them to draw a picture to represent the information in the first sentence of the task.  Ask them to explain how their picture represents the given information.  Have them read the first part of the “if” statement in the second sentence and identify to what part of their original picture this statement refers.  Have them color the part they just identified with a different color to make it stand out.  Have them read the rest of the question and think about how the part they just colored can help them answer the question.

For students who are ready for a challenge, pose the following task: 

Jack had two-thirds of a lawn to cut.  After lunch, he cut three-fourths of the lawn he had left.  How much of the whole lawn did Jack cut after lunch?

Explain

Starting with the first problem, ask a student to come to the board to draw the picture and explain how he/she solved the problem.  Ask questions about why that student drew the picture that way and make sure everyone in the class follows their rationale.  Encourage the class to comment or ask questions about the student’s representation or thinking.  Help students make explicit what the whole is at each stage of the problem.

Ask if others solved the problem a different way and ask them to share their solutions.  As students share their solutions, have them compare and contrast the different solutions.  Some solutions that initially appear different may be equivalent in many ways.  Through questioning, help students make these connections. 

Help students connect fraction multiplication with the meaning of multiplication:
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Continue the sharing and discussion with all the problems on the worksheet and the challenge problem, if assigned.

Extend
Have students work in groups of 3 or 4 to create a word problem to represent a given problem involving multiplication of fractions and/or mixed numbers.  Ask each group to represent their word problem with a picture and show how to use their picture to find the solution to the problem.  Groups will use chart grid paper to present their word problems and solutions to the class.   The multiplication problems to be represented are: 
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Evaluate

Look for students who struggle when the whole changes in the problem.  They need more experiences working with parts-and-whole tasks. 

Encourage students to think about the meaning of the numerator and denominator.  The problems in this lesson can be easily solved by thinking of the fractional parts as discrete units.  For example: 
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 of three things called fourths.

Check to see that students are answering the question that is being asked.

RESIST MOVING TO THE ALGORITHM TOO QUICKLY.  ONE IDEA IS TO SEE IF STUDENTS CAN DEVELOP AN ALGORITHM FOR MULTIPLYING FRACTIONS BASED ON THEIR OWN INFORMAL EXPLORATIONS.

Adapted from Teaching Student-Centered Mathematics by John Van de Walle
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