

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.
Standard:  4.NF.A.2 – Compare two fraction with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as .  Recognize that comparisons are valid only when the two fractions refer to the same whole.  Record the results of comparison with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.


	Purpose/Big Idea: 
· Various fractions are equivalent to whole numbers.
· When the numerator and the denominator are the same, the fraction is equivalent to 1.
· When the numerator is a multiple of the denominator, the fraction is equivalent to a whole number.

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: Wholes to Parts 

	Materials:
· Area, length, or set models such as fraction bars, fractions circles, pattern blocks, Cuisenaire Rods, counters, etc. You may want to specify a particular fraction model to use for some time before moving on to a different model. Eventually students should choose whatever method they wish to apply when solving problems.  
· Various fraction number lines that show halves, thirds, fourths, etc.   
· Chart paper for recording student responses

(See resources section for free links to reproducible blackline masters.)


	Activity 1: 
· Divide the class into groups.
· Using one of the manipulatives listed above, give each group the same number of wholes (ex. 3 whole rectangles or circles).  
· Each group would receive a different fractional part of the whole to find (ex. , , ).
·  Each group needs to find how many fractional pieces it takes to equal 3 wholes (, , ). Students should be encouraged to think-pair-share before beginning. (If students have difficulty working with 3 wholes, modify by starting with simply 1 whole and finding halves, thirds, fourths, etc.). 
· Compare , , and  to each other.
· Locate these fractions on the number lines so students can see that   = 3 and  = 3.  Therefore,  and  are also equivalent fractions.
· The fractions used above are just for example purposes. Use other fractions that equal 4, 5, etc.

Possible Extension Activity: 
· Have students do the same activity but with different-shaped wholes. Example: if you used circles in the previous activities, now have students find fractional parts of a rectangle.
· Have students work with four wholes. They should understand that when the size of the whole changes, the size of the half changes. 
· Have them look for patterns and predict the number of halves in six , seven, or eight wholes, etc.

Possible Ways to Assess: 
· Use teacher notes and teacher observation as students are working and during the discussion at the end of the activity. 
· Exit slip example:  Ask students “Which is more,  or ? Explain your reasoning.”
· Have students write a note to a third grade class, telling them everything they know about equivalent fractions. Students could include diagrams. A rubric would be helpful for students when constructing their responses. 

Reflective thought is the goal. Students should have had the opportunity to think about the relative size of various fractions so that later, when the focus is on procedural approaches, they will have a strong foundation.


	Guiding Questions:
·  How do you know your answer is correct? 
· What do you notice about the responses from the different groups? If students are not making a connection, you could guide them by asking why they think it took one group 12 pieces, one group 9, and one group 6 pieces to equal the 3 wholes? Students should include in their explanation that the greater the number of fractional pieces in the whole, the smaller the size of those pieces. For example, the twelve pieces are smaller than the nine or six pieces.  

Discussion Points:
· We want the students to discover that when the numerator and denominator of a fraction are the same, the fraction is equal to one whole.
· We want students to discover that when the numerator of a fraction is larger than the denominator of that fraction, the fraction is more than 1 whole.
· We want the students to discover the relationship between fractions that equal one whole, two wholes, three wholes, etc.     For example:    = 1,  = 2, and  =3 (seeing the multiplication/division relationship among the numerators while the denominator remains the same). 
· Students can use the Mathematical Practice of look for and make use of structure to find other fractions with a denominator of 4 that equal a whole number. The numerators are the multiples of 4. Ask students if the denominator changes to 3 will the numerator be multiples of 3?
· Students use structure to discover improper fractions that equal a certain whole number. Improper fractions that equal 3 are ,  , , etc.  As the denominator increases by 1 the numerator increases by 3. Ask students if this pattern continues with improper fractions that equal 2 or 4, etc. 
· The fractions used above are just for example purposes. Use other fractions that equal 4, 5, etc. in order to provide children with repeated experiences.


	Activity 2: Parts to Wholes

	Materials: 
· Area, length, or set models such as fraction bars, fractions circles, pattern blocks, Cuisenaire Rods, counters, etc. You may want to specify a particular fraction model to use for some time before moving on to a different model. Eventually students should choose whatever method they wish to apply when solving problems.  
· Various fraction number lines that show halves, thirds, fourths, etc.   
· Chart paper for recording student responses

(See resources section for free links to reproducible blackline masters.)


	Activity: 
· Give each group a set of fractional parts (, , ).
· Each group needs to find how many wholes they can make out of the fractional parts in their set.
· Have students locate their fraction on the number lines so students can see that   = 2 and  = 2 so  and  are also equivalent fractions.
· The fractions used above are just for example purposes. Use other fractions that equal 4, 5, etc.


	Guiding Questions: 
· If your group divided their whole into , why do you have the same number of wholes as the group that divided theirs into ? ? 



	Activity 3: Greater Than or Less Than 

	Materials: 
· Bags of 7-10 Index cards with various fractions written on them using denominators of 2, 3, 4, 5, 6, 8, 10, 12, and 100. (one per group)
Note: Some of the fractions should be equivalent to .


	Activity: 
· Students work in groups of 3 or 4. 
· Students work to sort the index cards into two piles. (Greater than  , and Less than )
· Discuss how students were able to decide which fractions were greater than  and which fractions were less than . 
· As a class, have students help create a chart of fractions greater than, less than, and equal to  using symbols >, =, or <. Keep the chart displayed for future reference.  

·  Note: A variation of this game can be played by having students sort fractions into three piles: Close to 0, Close to , and Close to 1.


	Guiding Questions: 
· How did you separate your piles? How did you know how each fraction was greater or less than one half?
· What did your group do when they found a fraction that was equivalent to  ?
· Given the fraction , what numbers would be acceptable in place of the ∎ so that the resulting fraction is close to but less than ? 
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