Nicole Rupp and Rebecca Squire

Title: Fraction Multiplication and Division
Topic: Multiplying and dividing fractions with pattern blocks via technology in order to get a better understanding of how the operation works with fractions. 
Connection to Core Curriculum: Math 7, Standard 1, Objective 4: Model meanings of ratios and operations with rational numbers by extending the multiplication of whole numbers to multiplication of fractions. 
Overview: We will review how many of us were taught fractions (using whole numbers which leads us to believe that fractions are two whole numbers rather than a single entity), using an applet that illustrates multiplying fractions and reasoning which will result in a better understanding of “part” and “whole.” Then we will extend to division of fractions.

Objectives:

· Describe orally and in writing what a fraction means

· Reason about part-whole relationships

· Understand what it means to multiply fractions

· Discuss how multiplication can be extended to division of fractions.

Technology: The applet found at http://schneiter.math.usu.edu/math5010/RS/worldofmath.html
The Role of Technology: This applet illustrates geometrically the process of multiplying and dividing fractions. 
Plan: 
1. (2 minutes) Discuss the meaning behind fractions. How were we taught fractions? What could some common misconceptions about fractions be?

a. What is wrong with the following ways that fractions are taught? 

i. The “Out of” Method. 2/3 equals two out of three things. “two ducks out of three ducks” (3/8 is three candy bars out of the eight, 1/3 is one out of three candy bars, which is bigger?)

ii. The Parts of a Whole Method, with no emphasis on Equality. Two shaded in of the three parts. 

2. (5 minutes) Now we move on to multiplication of fractions. Using the NLVM applet  and pictures, show the answers to the following:

Demonstrate the usage of the applet with the following equation: 

(1/3) x (2/3)

a. (4/7) x (1/2)

b. (6/5) x (1/3)

Questions to Discuss:

c. Any new discoveries about this operation? (For students already familiar with the algorithm)

d. Discuss the concept of wholes, “__ of what,” if not previously discussed in letter a.

e. Explain in words what it means to multiply two fractions together.

i. (Number of Groups) x (Amount in Each Group) = (Total Items)

ii. (Amount in Each Group) x (Number of Groups) = (Total Items)
1. Do you see these statements in your pictures for #1?
3. (3 minutes) How does this relate to the multiplication algorithm? Discuss how the algorithm treats the numerators and denominators as whole numbers as opposed to the numerator and denominator of fractions.

a. (a/b) x (c/d) = (ac)/(bd)

b. How do you see the algorithm in your pictures?

c. What is the risk if students are just taught the algorithm?

4. ( 4 minutes) Moving forward, how can this be connected to the division of fractions? Knowing this about multiplication of fractions, is it possible to divide fractions using pictures instead of using the “Invert and Multiply Rule?” In the few minutes remaining, can you create a picture where you can see 7/12 divided by 1/2? Do you see 7/6?

a. Other Examples that can be worked through pending time available:

i. 1/(1/3)

ii. (2/3)/(1/3)

iii. (7/4)/(1/2)

b. In words, what does division mean? What is the connection to multiplication?
i. (Total Items) divided by (Number of groups) equals (Amount in each Group)

ii. (Total Items) divided by (Amount in Each Group) equals (Number of Groups)

1. Question to ask yourself when thinking through division of fractions:

a. For a/b, how much of b does it take to create a?
5. (1 minute) In conclusion, it is important to always keep the meaning of fractions in mind as you perform operations. Otherwise, fractions become some game with little understand as to why the magic tricks work.

