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	Subject: Math
	Topic: Equivalent Relationships
	# of IEP's: 4


Objective:  Students will determine equivalent relationships among fractions and decimals by sorting them into a three-circle Venn diagram.  Students will describe their strategies for placing 3 numbers into the Venn diagram.  Students will discuss at least one thing that they learned about fractions or decimals from this lesson.

Connections:

· KY Core Content MA-E-1.1.1:  Concepts - Students will describe properties of, give examples of, and apply to real-world or mathematical situations: Whole numbers (0 to 100,000,000), fractions, mixed numbers, and decimals through thousandths
· KY Core Content MA-E-1.2.9:  Skills - Students will perform mathematical operations and procedures accurately and efficiently, explain how the skills work in real-world or mathematical situations, and are able to: Order and compare (>, <, =) whole numbers and fractions
· KY Core Content MA-E-1.3.1:  Relationships - Students will make connections between concepts and skills, show how connections are made, explain why procedures work, and/or make generalizations about mathematics in meaningful ways by showing: How fractions, decimals, and whole numbers relate (equivalence, order)
· NCTM Number and Operations Standard for Grades 6—8:  Understand numbers, ways of representing numbers, relationships among numbers, and number systems.

· KY Academic Expectation 1.5 - 1.9:  Students use mathematical ideas and procedures to communicate, reason, and solve problems.
· KY Academic Expectation 2.7:  Students understand number concepts and use numbers appropriately and accurately.

· KY Program of Studies for Grade 7:  Students will compare, order, and determine equivalent relationships among fractions, decimals, and percents.

Context: Prior to this lesson students will be exposed to the concept of decimals.  This lesson will then expand their knowledge by building on prior knowledge of fractions.  Following this lesson, students will be prepared for direct instruction regarding ways to find equivalent forms of fractions and decimals.    
Resources:  

Venn diagram on paper with categories of: Numbers > ½, Numbers < 1, Numbers whose denominator is 10; 
Fraction Strips;

Math Keys Fractions and Decimals Software; 

Internet site Fraction to Decimal Conversion Table http://www.math2.org/math/general/arithmetic/fradec.htm
Procedures:

1. Demonstrate the fraction bar models on the Math Keys Fractions and Decimals Software. 

2. Remind students that any decimal can be written as a fraction and that the name of the decimal also names the fraction.  Show the Internet site with the conversion table showing the decimal value for each fraction.  Mention that students are free to change all the fractions to decimals if they would like to compare decimals instead of fractions.   

3. Introduce a three-circle Venn diagram on the board with information about students in the class.  Write their names into the three circles labeled boys, pierced ear(s), and teen-agers.

4. Distribute the Venn diagram for fractions and decimals and ask students to give examples of numbers that would fit into the various areas, including the universal set outside the circles.  Ask students to identify regions, which include an infinite set of numbers, a finite set of numbers, and the empty set.

5. Students will complete the Venn diagram using their preference of manipulatives.

6. Students will complete an open response in which they explain their method for finding the placement of three of the fractions and decimals and discuss at least one new thing they learned about fractions or decimals.

Assessment: 

Open-ended question:

1) Simplify the 18 given numbers where possible and place them into the Venn diagram.

2) Select three numbers you placed into different regions of the Venn diagram.  Explain in detail how you determined the correct placement of each of the three numbers you selected.

3) Discuss at least one discovery you made about fractions and/or decimals.

Examples of Anticipated Student Responses:  

Student 1:  Fraction Bars Models

For the number 9/5, I realized it couldn’t be less than one, because 5/5 = 1 and the numerator of 9 told me I had nine pieces instead of 5.  Since the number was greater than 1, it also had to be greater than ½ so it did have to fit in the left circle.  I had to see if it could have a denominator of 10, so multiplied both the denominator and numerator by 2 and found that 9/5 is equivalent to 18/10.  This would place the number in the bottom circle as well, so it had to fit in the intersecting area between the top left and bottom circles.

The number 3/12 could be simplified to be ¼.  I made the 3/12 on the bars models and used the mask icon to find the simplified form.  It was obviously less than ½ when I compared the two bars models, so it would not fit into the top left circle.  Since it was less than ½, it also had to be less than 1, so it could fit into the right had circle.  Neither the denominators of 4 or 12 could become 10, so it would not fit into the bottom circle.  I placed this number into the region containing only the top right hand circle.

The number 0.9 is the same as the fraction 9/10, because the first decimal place is tenths.  When I made the model for 9/10, I could see it was greater than ½, less than 1, and it also had a denominator of 10.  This number was therefore placed into the very center of the diagram where all three circles overlapped.  

I learned that fractions greater than one have a numerator greater than the denominator, because there were too many pieces to fit on the screen.  

Student 2: Conversion to Decimals

I used the Fraction to Decimal Conversion Table (http://www.math2.org/math/general/arithmetic/fradec.htm) to make each fraction into a decimal.  Then it was easy to compare the decimals.  To fit into the top left circle, a number had to be greater than 0.5.  To fit into the right hand circle, a number had to be less than 1.0, and to fit into the bottom circle it had to be only in the first decimal place with no underline.

The number 9/5 wasn’t in the chart, but I noticed that each time 1 more was added to the numerator with a denominator of 5, the decimal went up by 0.2.  Since 9/5 is 4 more than 1, the decimal would be one plus 4X0.2 or 1.8.  This number went in the left hand circle because it was greater than 0.5 and in the bottom circle, because it ended evenly in the 10ths place, but not in the right hand circle, because it was greater than 1.0.  I wrote this number in the intersecting region between the top and bottom circles.

The number 3/12 wasn’t in the chart, but the simplified form of ¼ was.  I knew that 3/12 simplifies to 4, because 3 can divide into the numerator and denominator.  The decimal shown in the chart for ¼ is 0.25.  This number is less than 0.5, because the 2 in the 10ths place is less than the 5 in the 10ths place.  Since it is less than 0.5, it is less than 1.  It does not have a denominator of 10, because the denominator would be 100 and 25 cannot be divided evenly by 10 to simplify it.  The number 3/12 therefore belongs in the region belonging to the top right-hand circle.  3/12 simplifies to ¼, because both the numerator and denominator can be divided by 3.

The number 0.9 is already a decimal with a denominator of 10.  It is also greater than 0.5 and less than 1.0, so it belongs in the middle of the diagram where all three circles intersect.

I learned that 1/5 is equal to 0.2.

Student 3: Comparison of Numerator and Denominator

To find numbers greater than ½, I looked for fractions with a numerator, which was more than twice as much as the denominator.  For numbers less than 1, I looked for fractions with a numerator less than the denominator.  Numbers with a denominator of 10 were either decimals ending in the first decimal place or fractions with a denominator that was a factor or multiple of 10.

The number 9/5 was greater than ½, because the numerator was more than ½ of the denominator (2.5).  It was greater than 1, because the numerator was greater than the denominator, and it could have a denominator of 10 if both the numerator and denominator were multiplied by 2.  Since 2/2 is the same as 1, the resulting fraction would represent an equivalent fraction.  9/5 x 2/2 = 18/10.

To place the number 3/12, I first tried to decide if the numerator was more than half of the denominator.  Since half of 12 is 6, and the numerator 3 is less than 6, I knew that the number 3/12 is not greater than ½.  Next I had to decide if it was less than 1.  Since 12/12 is equal to 1, I knew that 3/12 is less than 1.  The denominator of 12 could not be made into a 10 by multiplying or dividing a whole number, so I could not say that the denominator could be 10.  The number 3/12 ended up being only in the top right circle, n < 1.  3/12 simplifies to ¼, because the numerator and denominator can be divided by 3.

The find where to place the number 0.9, I made it into a fraction of 9/10 and checked to see if the numerator was more than half of the denominator.  Since 9 was more than 5, I knew it was greater than ½.  Then I checked to see if the numerator was greater than the denominator, but since 9 is less than 10, I determined that 9/10 is less than 1.  The fraction 9/10 obviously has a denominator of 10, but cannot be simplified since there are no common factors other than 1.  Since 9/10 is greater than ½, less than 1, and has a denominator of 10, I placed it into the center of the diagram where all 3 circles overlap.

I learned that a fraction is greater than ½ when the numerator is more than ½ of the denominator.

Feedback:
	Mathematics Open Ended Assessment Measures

	 
	Points:

_____/15   Depth of Understanding
Student exhibits a clear and deep understanding of the mathematical concepts.  Ideas are well developed.

_____/15   Fluency
Student finds several different solutions or new questions in the process of solving the problem.
 
_____/15   Flexibility
Student finds more than one method for solving the problem. 

_____/15   Originality
Student finds a unique problem solving method used by few.  

_____/15   Elaboration or Elegance
Student gives a clear, in-depth explanation using sentences, diagrams, charts, graphs, or equations.

_____/15   Generalizations
Student is able to look at the problem and solution in broader terms to apply it to more situations.

_____/15   Extensions
Student generates additional questions and problems, which extend the lessons learned while solving this problem. 

          /100...Total Points (105 points available) 


Name_______________________

Sorting Fractions

Part I: Simplify these numbers where possible and place them into the Venn diagram: 

a) 2/3

b) 2/14
c) 0.5

d) 4/10
e) 3/12  
f) 9/5


g) 1.2

h) 3/8

i) 12/9

j) ¾

k) 0.9

l) 7/3

m) 16/20
n) 8/6

o) 1/14
p) 9/10
q) 0.3

r) 15/10 
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Part II:

1) Select three numbers you placed into different regions of the Venn diagram.  On the back of this paper describe in detail how you determined the correct placement of each of the three numbers you selected.

2) Discuss at least one discovery you made about fractions and/or decimals during this project.
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Created using the online Create-A-Venn system at www.venndiagram.com








