

	Elementary Session- Understanding Difficult Standards-Fractions 3-5	

Group 3- Equivalent Fractions and Comparing Fractions
Interpreting and Understanding the Standards
[image: ]Read the section titled, Equivalent Fractions, in the “Progressions for the Common Core State Standards in Mathematics, Number and Operations-Fractions Grades 3-5” document, grade 3 on page 3 for an overview of the standards for equivalent fractions in grade 3. List how the expectations for these standards address the four reoccurring themes for fractions on your note taking form.
[image: ]Implications for Instruction
In the book, Putting Essential Understandings Into Practice, NCTM 2013, the author states, “Understanding equivalent fractions and comparing them have often provided a challenge to students in grade 3-5. They require understanding fundamental ideas related to the meaning of fractions through the use of various representations.”
Often the vocabulary promotes misunderstanding, when the words equivalent, equal and same are used interchangeable.  The author continues to explain, often textbooks and teachers explain  is equivalent to without including that this is true when referring to the same whole. Many times during instruction this point has been assumed, but it is important to define the ‘whole’ when working with equivalent fractions and when comparing fractions. The Progressions document states, “Two important aspects of fractions provide opportunities for the mathematical practice of attending to precision (SMP #6): Specifying the whole and explaining what is meant by equal parts (equivalent parts).” In grade 4 the Standard 4.NF.2 specifically states “Recognize that comparisons are only valid when the two fractions refer to the same whole.”
Students in grade 3 are formally introduced to fractions through unit fractions. During their study of unit fractions, students identify equal parts of an identified whole and informally begin to compare the various sizes of unit fractions to begin to see equivalent sized fractions. Through the use of fraction strips and the number line, students develop an deeper understanding of equivalent fractions, fraction density (the concept there are an infinite number of fractions between any two fractions), and to compare fractions.
As students work with fraction strips and represent fractions on a number line, they develop the understanding that equivalent fractions are the same size or located at the same point on a number line.
[image: ] Demonstrate how a number line can be used to represent equivalent fractions in grade 3.
Draw the number line on another sheet of paper and show four equivalent fractions for 1/2. What concepts does this representation help students’ understand about fractions? 
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[image: ]TO DO- Work with a partner to do the task below. Discuss each student’s responses. Identify any misconceptions.
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a). Justin thinks the spot on the number line is ½. Is Justin correct?  Explain your thinking

b.) Elizabeth thinks the spot on the number line is 2/4. Is Elizabeth correct?  Explain your thinking.

c). Jane thinks the spot on the number line is 3/5. Is Jane correct?  Explain your thinking.

d). Ethan thinks the spot on the number line is 3/6. Is Ethan correct?  Explain your thinking.

[image: ]TO DO- On your Note Taking form, record how the two tasks you have just completed can be used during instruction to help students understand concepts about equivalence.  
In grade 4, students use their understanding of equivalent fractions from experiences with fraction models and the number line, to learn a fundamental property for finding equivalent fractions by multiplying the numerator and denominator by the same (non-zero) number. (Identify property of multiplication, any number multiplied by 1 equals that number.) For fractions the number used as the identify element is any fraction that represents one in fractional form   . Students must first come to understand this principle using concrete models such as the array model. 
[image: ]See Resource Sheet 1- Slicing Squares. Read the directions and complete the task to find the pattern to have the students determine the use of the Identity Property for Multiplication when finding equivalent fractions.
[image: ]TO DO-Reference Resource Sheet 2, The Field.  Use the directions to complete the task on equivalent fractions. Read the commentary to understand the intent of the task.  What implication does this have for instruction? 

Use your Note Taking Form to explain how this problem addresses the four reoccurring themes for fractions. 
[image: ]Students use their understanding of equivalent fractions to compare fractions Work with a partner to complete the following task. On your Note Taking Form, reference the Progressions Document to list important concepts for comparing fractions and the different ways to compare fractions.  
[image: ]TO DO- 4.NF.2 Using Benchmarks to Compare Fractions  (Modified from Illustrative Math website/ Fractions Progressions/Equivalent Fractions/Using Benchmarks to Compare Fractions) Work with a partner to discuss the task and the student thinking below. 
Melissa gives her classmates the following explanation for why 1/ 5 < 2/7:
· I can compare both 1/5 and 2/7 to 1/4. 
· Since 1/5 and 1/4 are unit fractions and fifths are smaller than fourths, I know that 1/5 < 1/4 .
· I also know that 1/4 is the same as 2/8, so 2/7 is bigger than 1/4 . 
· Therefore 1/5 < 2/7 
1. Explain each step in Melissa's reasoning. Is she correct?
2. What visual fraction model(s) could be used to justify Melissa’s explanation? (As per standard 4. NF.2)
If needed, reference Progressions Document page 4,  6 and 7 for more explanation on comparing fractions.
[image: ]The task “Using Benchmarks to Compare Fractions from Illustrative Mathematics provides an explanation of this task. The explanation is below.
 “This task is intended primarily for instruction. The goal is to provide examples for comparing two fractions, 1/5 and 2/7 in this case, by finding a benchmark fraction that lies between the two. In Melissa's example, she chooses 1/4 as being larger than 1/5 and smaller than  2/7 . 
This is an important method for comparing fractions and one which requires a strong number sense and ability to make mental calculations. It is, however, a difficult ability to assess because the method is only appropriate when there is a clear benchmark fraction to be used. As students compare other fractions, for  example, compare 8/25 and 14/39, students may see the denominator of 25 and think that 1/5 or 2/5 would be potential fractions to use for comparison. However, there are no fifths between  8/25 and 14/39 . Consequently, students might spend a lot of time spinning their wheels trying to make one of those comparisons work. Both fractions are less than 1/2 , so identifying 1/3 as a possibility for comparison hopefully will come from the students but may need to be suggested if they struggle.”
Solutions to the above task:
1. “Melissa's reasoning is correct. For the first step 1/5 represents one of five equal pieces that make up a whole. 1/ 4 represents one of four equal pieces making up the same whole. Since there are fewer of the equal pieces of size ¼ making up the same whole,                  1 /5 <   1/ 4. 
Next, Melissa argues that 1/4 < 2/7 . To compare these two fractions, she first changes the denominator of 1/4 from fourths to eighths . To write 1/4 as a fraction with 8 in the denominator means that the denominator is multiplied by 2 . Multiplying the numerator by 2 also gives 1/4 =2×1 and  2×4 =2/8 .  (NOTE: Multiplying by two halves is the same as multiplying by one.)
Now 2/8 < 2/7 because 2/8 represents two of eight equal pieces which make up a whole while 2/7 represents two of seven equal pieces that make up the same whole. Since there are fewer of the equal pieces of size 1/7 making up the same whole, 2/8 < 2/7 .
Combining the work from the first two paragraphs gives 1/5 < 1/4 < 2/7 , so 1/5 < 2/7 . Melissa's reasoning is involved but correct.”
2. “Using Melissa's strategy, the goal is to compare 29/60 to 1/2 and then to compare 45/88 to 1/2 . For 29/60 and 1/2 we can compare these fractions by finding a common denominator. Since 2 is a factor of 60 we can use 60 as a common denominator. To write 1/2 with a denominator of 60 we need to multiply the denominator (and numerator) by 30 :1/2 =30×1= /30×2 = 60. 
Now we can see that 29/60 < 30/60 since we are comparing 29 pieces to 30 pieces where these pieces all have the same size. So we find 29/60 < 1/2 . 
Next, to compare 1/2 to 45/88 we can write 1/2 with a denominator of 88 , multiplying numerator and denominator by 44 this time: 1/2 =44×1/44×2 =44/88 . 
We know that 44/88 < 45/ 88 because 44 pieces is less than 45 pieces and the pieces all have the same size. So we see that 1/2 < 45/88 . And 29/ 60 <1/2 <45/88  and so 45/88 is greater than 29/60.”
[image: C:\Users\lschoenbrodt\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\PKQH2GFR\MC900240373[1].wmf]TO DO- Within your whole small group- use the information you have recorded on your Note Taking Form to summarize your learning from this task. Use the chart paper to represent the ideas to share with the whole class.








[bookmark: _GoBack]Group 3, Resource Sheet 1- Slicing Squares
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1. Use vertical lines to partition each square into fourths. Shade   . Of each square and label the square with the fraction shaded.
 
2. Square #1- use horizontal lines to partition the whole square in half.  

3. Square #2- use horizontal lines to partition the whole square into thirds.

4. Square # 3- use horizontal lines to partition the whole square into fourths.

5. Square # 4-use horizontal lines to partition the whole square into sixths.

6. Write an equation showing the equivalent fraction of the shaded area for each square.

7. Examine the four squares and the equations. What patterns do you see for finding equivalent fractions?

8. Look at each diagram; what product tells how many parts are shaded? What product tells how many parts are in the whole?   Write the equation for the equivalent fractions for each square.

9. What is the rule for finding equivalent fractions using multiplication? How is this like another property for multiplication? 
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