

Grade 4:  Unit 4.NF.A.1-2, Extend understanding of fraction equivalence and ordering

Lesson Seeds:  The lesson seeds are ideas for the domain/standard that can be used to build a lesson.  Lesson seeds are not meant to be all-inclusive, nor are they substitutes for instruction.
	Domain: Number and Operations – Fractions (limited to fractions with denominators 2, 3, 4, 5, 6, 8, 10, 12, 100)
    Cluster:  Extend understanding of fraction equivalence and ordering
    Standard: 4.NF.A.1 -- Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with attention to how the number and size of the parts differ even though the two fractions themselves are the same size.  Use this principle to recognize and generate equivalent fractions.

	Purpose/Big Idea: 
· Equivalent fractions of the same set represent the same amount.
· Multiplying the numerator and denominator of a fraction by the same non-zero whole number results in a fraction that represents the same number as the original fraction.

· The Common Core stresses the importance of moving from concrete fractional models to the representation of fractions using numbers and the number line.  Concrete fractional models are an important initial component in developing the conceptual understanding of fractions. However, it is vital that we link these models to fraction numerals and representation on the number line.  This movement from visual models to fractional numerals should be a gradual process as the student gains understanding of the meaning of fractions. 


	Activity 1

	Materials:
· Counters or color tiles of 2 different colors


	Activity 1:
Find equivalent fractions of the same set.  
Start with 6 counters, of 2 different colors (3 red and 3 blue) . What fraction of the set is red?  Some students will say  and others .  Have students who said   explain their reasoning.  For example, students might say:
·   because we are counting the red and there are 3, the numerator, and there are 6 in the whole set, the denominator. 
· - because half of the set is red, is not an explanation. 

Have students who said   prove this answer by arranging the counters in 2 groups and explaining.  They might say:
·    because we put the counters in 2 equal groups with the 3 red counters in one group and the other 3 counters in the second .   

      Did we change the number of red counters at all between the fraction 3/6 and 1/2? (No there are 3 red counters for both arrangements) 
What was the total number of counters in both arrangements? (6)
What is the relationship  between  and ?  Equivalent fractions.
Start a chart of equivalent fraction to use later. 

Do a guided example with students.  Each small group or pair of students should have 12 counters (4 red and the other 8 can be any colors), and paper for recording the different arrangements of counters and the equivalent fractions.
Ask students to show a set that is  red.  Students should explain why they know their set is  red. (4 red counters the numerator and 12 counters in the whole set.

With your partner show other arrangements of 4 red and 8 other counters that show what fraction of the counters are red.  Record the model on paper and write the fraction represented by the model. 

Possible arrangements are 6 groups with 2 in each group or .   Red should be paired with red and the other color counters do not matter, just that there are 2 counters in a group.  Explanation why  is correct should include there are 6 equal groups and 2 of the groups are red. 

 Another arrangement:   3 groups with 4 in each group .  All 4 red should be together in the same group. All groups should have 4 counters in them. Explanation why  is correct should include there are 3 equal groups and 1 of the groups are red. 


Some students may need to be shown how to represent the 2 different arrangements on paper and write the fraction next to the representation.

The following questions or situations may come up and need to be addressed:
 Do all groups need to have the same number of counters?  Yes, fractions are equal parts, shares, or sizes.
What is the relationship of the fractions , , ?   (equivalent fractions).  Add these fractions to the list started above. With  and .

Independent practice. Give each pair of students a different fraction to model and find equivalent fractions. Students should record the model and the fraction the drawing represents.

Extension Activity:

Using 24 counters, show a set that is  red.  Arrange the 24 counters to show different equivalent fractions. (In 3 equal groups, red is .  In 6 equal groups, red is .  In 2 equal groups, red is .

Do the same with the following: 
Using 24 counters show a set that is  red. ( 2, 3, or 6 equal groups, common factors of 6 and 24))
Using 24 counters show a set that is  red.  (2,3,4, 6,or 12 equal groups)
Using 12 counters show a set that is   red (2 or 4 equal groups)
Using 10 counters show a set that is  red. (2 equal groups, common factors of 4 and 10)

Record all the equivalent fractions.


	Guiding Questions:
· What relationship do you see between the equivalent fractions recorded on the chart/board?
· Using relationships that students see, have them find a new equivalent fraction for a fraction that is all ready listed.                   Example:  Equivalent fractions from 1st activity:              .  Students may notice denominators are multiples of 3.  Are these all the multiples of 3 between 3 and 12?  What’s missing? ( 9).  If 9 is the denominator what is the numerator for the fraction to equal to ?
· Guide students to see the multiples of the numerators and denominators, and to find the missing multiples.   
· Compare the unit fraction to equivalent fractions.  Example:   and ,  relationship - numerator and denominator of equivalent fraction are both 3 times greater than the unit fraction. Do with other examples:      and   (2 times greater),    and   (4 times greater).


	Activity 2 

	Materials:    
· Color tiles or other concrete materials

	Activity:
· Discuss the Identity property and what is looks like with whole numbers.  (A x 1 = A)
· Ask:  Do you think the Identity property works with fractions?  
· Quick review of fractions equal to 1
· Explore with models to prove that multiplying by a fraction equal to 1 will equate to an equivalent fraction. 
	

	Guiding Questions:
· What does equivalence mean to you? 
· What does equivalence look like?  (Equivalent fractions have the same value but have different notation.)	
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