Lesson Title: Fractions in Action

Topic: Adding and subtracting fractions

Content Level: First-time experience with adding and subtracting fractions

Time: One class period with possible out of class time (if necessary).

Materials: Clear plastic cups (one per student), permanent markers (one per student), measuring cups (one per group of 3-4), water, food coloring

Background: Familiarity with the concepts of greatest common divisor and least common multiple is necessary.

Skills: Making hypotheses and testing them, measurement, listening, ability to work in groups, correcting incorrect hypotheses, learning the mathematical skills necessary to compute fractions without measurement

Objectives:  Students will become aware of why their hypotheses for adding and subtracting fractions are incorrect by comparing them with the measurements. Students will be able to quickly compare two fractions with different denominators.  Students will use their knowledge about least common multiple to quickly find a common denominator.  Students will use their knowledge about greatest common factor to quickly reduce a fraction to lowest terms.

National Standards (For Grades 6-8) Addressed:

Numbers and Operations Standards:

*  Understand numbers, ways of representing numbers, relationships among numbers, and number systems

*  Compute fluently and make reasonable estimates

Algebra Standards:

*  Use mathematical models to represent and understand quantitative relationships

*  Analyze change in various contexts

Measurement Standards:

*  Understand measurable attributes of objects and the units, systems, and processes of measurement

*  Apply appropriate techniques, tools, and formulas to determine measurements

Problem Solving Standards:

*Build new mathematical knowledge through problem solving

*Solve problems that arise in mathematics and in other contexts

*Apply and adapt a variety of appropriate strategies to solve problems

This activity was created by Lindsay Merchant, GraSUS Graduate fellow.  Support was provided by the Center for Science and Mathematics Education and the GraSUS project.  The Graduate Student-University-School (GraSUS) Collaborative for Science, Engineering, and Technology is funded by National Science Foundation GK-12 Program Grant DGE-0338128 to North Dakota State University.

Procedure:

Before starting project, give students attached pretest (before covering fractions in lecture as well).

Divide students into groups of 2-4.

Give each student 1 clear plastic cup

Give each group 1 bowl or pitcher of colored water

Give each group 1 set of measuring cups

Give each student 1 permanent marker

Give each student attached worksheet

Have each student measure 1/2 c water

Put water into cup

Mark and label 1/2 c line on cup

Empty water back into bowl

Have each student measure 1 c water

Put water into cup

Mark and label 1 c line on cup

Empty water back into bowl

Have each student measure 1/3 and 2/3 c water

Put water into cup

Mark and label 1/3 and 2/3 c line on cup

Empty water back into bowl

Have each student measure 1/4, and 3/4 c water

Put water into cup

Mark and label 1/4 and 3/4 c line on cup

Empty water back into bowl

Have each student measure 1/5, 2/5, 3/5, and 4/5 c water

Put water into cup

Mark and label 1/5, 2/5, 3/5, and 4/5 c line on cup

Empty water back into bowl

Have each student measure 1/6 and 5/6 c water

Put water into cup

Mark and label 1/6 and 5/6 c line on cup

Empty water back into bowl

Also note to the students that 1/3 = 2/6 and 2/3 = 4/6

On white board, have students formulate guesses of what 1/3 + 1/2 is

Next have students re-measure 1/2 and 1/3 c

Place both into cup

Go back to board and check guesses

On white board, have students formulate guesses of what 1/4 + 1/3 is

Have students re-measure 1/4 and 1/3 c

Place both into cup

Show correct solution

Have students mark 7/12 line on cup

Point out that 7/12 c is greater than 1/3 and that 1/7 c is much less than 1/3 cup (1/7 and 2/7 are two of the most common incorrect guesses)

Let the students finish the worksheet by using the measuring cups.  Walk around the room and assist students as necessary.  By the time you let them loose, they should realize that they have to make common denominators to add fractions.

When students have completed the worksheet, get the room quieted down and go through the answers.  If any students have questions or want to see the work, this is the optimal time to do so.  This project should be finished in class, unless the class is unruly, in which case the extra work will have to be assigned as homework.

Administer posttests on another day upon total completion of fractions unit.
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