HO_5th grade_Final Assessment
Unit: Using fractions in everyday life 
 
Culminating Task
Students will solve a multi-step real-life problem applying what they learned about fraction representations, equivalent fractions, and addition and subtraction of fractions, as well as demonstrate increased understanding and use of academic language about fractions.

Breakfast with Friends

 (
For ELLs it is important to encourage them to communicate by using a variety of ways as they are learning English.
)Directions:
Read the following scenario and solve the problems using any strategies.  Be sure to show your work with numbers, words, and/or pictures.

Your brother Antonio is an excellent chef! Antonio has invited friends to come over to his place for breakfast. Antonio plans to make waffles and pancakes. Antonio is getting ready to start cooking the waffles and pancakes using the instructions in his recipe book. 

[image: ]		[image: ]
As he starts to prepare the ingredients, he realizes that he forgot to buy extra flour, sugar, and sticks of butter. Antonio is hoping that he will have enough quantities of flour, sugar, and sticks of butter for his recipe. Since you are really good at math, Antonio is asking for your help to see if he will be able to prepare the waffles and pancakes with the amount of ingredients he has in his kitchen.

This is the list of ingredients Antonio has in his kitchen:
[image: ]
· 4 cups of flour
[image: ]
· 3 cups of sugar 

· [image: ]4 tablespoons of butter 



The waffle recipe requires the following quantities for each ingredient:
·  cup of flour [image: ]

· cup of sugar [image: ]

·  tablespoon of butter[image: ]

The pancake recipe requires the following quantities for each ingredient:
·  cup of flour [image: ]
·   cup of sugar [image: ]
·  tablespoon of butter [image: ]

 
Part I
In order to have enough waffles and pancakes for everyone invited to his place, Antonio needs to double each recipe.
 
Questions:
1.     If Antonio doubles each recipe, will he have enough ingredients? Justify your answer.


2.     If he has enough ingredients, how much of each ingredient will Antonio have left after preparing the waffles and pancakes? Show your work.
 


 
Part II
Antonio’s waffles and pancakes were a big success! Now he has been asked to make more waffles and pancakes the next day. But he will not need to double the recipe for pancakes or waffles.


Question: Does Antonio have enough ingredients leftover to make a single recipe of waffles, and a single recipe of pancakes? Explain your answer.
 







Part III
Question: To triple the recipe, how much more of each ingredient (if necessary) would Antonio need to buy? Demonstrate how you found your answer.



Unit Objectives
Language Objective(s): 
a. Students will use academic language to describe equivalent fractions, improper fractions and mixed fractions.
b. Students will use academic language to compare fractions.
c. Students will use academic language to describe methods for adding and subtracting fractions.
d. Students will use academic language to explain their mathematical reasoning.

Content Objectives:
a.   Students will expand their conceptual understanding of fractions as numbers.  
b.   Students will use their understanding of fractions and equivalent fractions to solve fraction addition and subtraction problems.
c.  Students will use their understanding of fractions and equivalent fractions to solve “real world” problems involving fractions.

NYS Common Core Learning Standards
3.NF1. Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity formed by a parts of size 1/b. 
3.NF2. Understand a fraction as a number on the number line; represent fractions on a number line diagram.
3.NF3. Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.

4.NF1. Explain why a fraction a/b is equivalent to a fraction (n × a)/(n × 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. 
4.NF2. Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
4.NF 3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole. 
	c. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using properties of operations and the relationship between addition and subtraction. 
	d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual fraction models and equations to represent the problem. 
[bookmark: _GoBack]5.NF 1. Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.) 
5.NF2. Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Support for English Language Learners 
· Strategies that make Content Comprehensible:
· Activate prior knowledge.
· Make manipulative materials available.
· Connect symbols with words.
· Provide visuals.
· Pose problems in familiar contexts.
· Elicit nonverbal responses (e.g., thumbs-up or thumbs-down).
· Demonstrate and model.
· Modify teacher talk and draw attention to key concepts.
· Recast mathematical ideas and terms.
· Use native language as a resource.
· Strategies that Provide Opportunities for Communication:
· Facilitate whole-class discussions.
· Allow for small-group discussions.
· Utilize partner talk.
· Ask for choral responses from students.
· Ask for written explanation.
· Strategies that Support Communication
· Create vocabulary banks.
· Use sentence frames.
· Ask questions that elicit explanations.
· Design questions and prompts for different proficiency levels.
· Use prompts to support student responses.
· Foster a positive learning community and a safe atmosphere.
· Practice wait time.
· Consider language and math skills, as well as social factors, when grouping students.
· Rephrase strategies and ideas.
· Express information in multiple ways
· Amplify and elaborate math concepts and academic language terms.

Research
· California Department of Education. (2010). Improving Instruction for English Learners: Research-Based Approaches. Sacramento, CA.
· Cummins, Jim. 2003.  Supporting ESL student in learning the language of mathematics. Issues and Trends in Mathematics. Chicago, IL: Pearson Education/Scott Foresman.
· Dutro, Susana and Carrol Moran. 2003. Rethinking English language instruction: An architectural approach. In English Learners: Reaching the highest levels of English literacy, ed. Gilbert Garcia, 227-58. Newark, DE: International Reading Association.
· Fillmore, Lily Wong, and Catherine E. Snow. 2000. “ What teachers need to know about language.” www.cal.org/ericll/teachers.pdf.
· Francis, D. Rivera, M., Lesaux, N., Kieffer, M., & Rivera, H. 2006. Practical guidelines for the education of English language learners: Research-based recommendations for instruction and academic interventions. Portsmouth, NH: RMC Research Corporation, Center on Instruction.
· Goldenberg, C. & Coleman, R. 2010. Promoting Academic Achievement among English Learners: A Guide to the Research. Thousand Oaks, CA: Corwin.
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· Wong, F.L. 2007. English learners and mathematics learning: Language issues to consider. In A.H. Schoenfeld (Ed.), Assessing mathematical proficiency (pp. 333-344). New York: Mathematical Sciences Research Institute/Cambridge University Press.


Lesson 1: What are fractions? 

Lesson Content
· Lesson Introduction and Pre-Assessment
· Activity: Visualizing fractions
· Pre-Assessment Handout
· Lesson Exploration: Number Lines and Fractions
· Activity #1: Building a Fraction Kit
· Activity #2: Building a Number Line
· Activity #3: Exploring the Fraction Kit and the Number Line
· Exploring Fractions on the Number Line handout

Goals
a. Language goals 
a. Students will use academic language to identify and describe a fraction.
b. Students will use academic language to compare fractions.
c. Students will use academic language to explain problem solving and mathematical reasoning.
b. Content goals
a. Review the concept of fraction using visual models, number sense, and mathematical reasoning.
b. Students understand fractions as numbers.
Explicit language supports
a. Charting student responses
b. Sentence Frames
c. Manipulative materials
d. Visuals
e. Use of multiple representations of content understanding (words, picture, numbers, nonlinguistic demonstrations such as show me, draw a circle around…)
f. Partner talk
g. Restating a problem in multiple ways 
h. Use of native language as a resource, if possible
i. Modeling
j. Use of synonyms for challenging vocabulary
k. Use of familiar context for unfamiliar or new language structures

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to them.  That is, the vocabulary arises from experience and the investigations.  However, unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	Sugar
	Ingredients
	Numerator

	Butter
	Recipe
	Denominator

	Pancake
	Flour
	Equivalent

	Waffle
	Double
	Tablespoon

	Shaded
	Triple
	

	
	
	

	
	
	

	
	
	

	
	
	














NYS Common Core Learning Standards
3.NF1. Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity formed by a parts of size 1/b. 
3.NF2. Understand a fraction as a number on the number line; represent fractions on a number line diagram.
Lesson Introduction and Pre-Assessment
Through the following pre-assessment activity, you will have the opportunity to:
·  (
Activating prior knowledge is an effective scaffold for ELLs.  Also, conceptu
al understanding is the bedrock 
which allows ELLs to build schema.  For ELLs, it is important that conceptual understanding goes far beyond “how to.”  They should know how content connects to other concepts and what it looks like symbolically and graphically.
)Assess your students’ prior experiences with fractions. 
· Assess your students’ knowledge and conceptual understanding of fractions.
· Assess your students’ academic language knowledge and language use within the context of fractions.
· Examine the areas that need to be addressed not only in conceptual understanding, but also in receptive language tasks, as well as language production tasks.

Activity #1: Visualizing Fractions

Materials: 
· Pre-Assessment Handout: HO_5th grade_Lesson #1_ Pre-Assessment
· Sentence frames
· Fraction chart

This activity will help you assess your students’ prior knowledge about fractions. It will also help you assess their receptive and language production skills as they read the instructions, and as they dialogue with their peers about the questions presented in this activity.

Directions:
1. Tell students that they will work individually on completing the handout on visualizing fractions.  Explain to them that they may show their work and thinking in any way they can such as with words, numbers, pictures or any other way.
2. Select and prepare visuals of the frames that best match the English proficiency levels of your students. (B = Beginning, EI = Early Intermediate, I = Intermediate, A = Advanced)
3.  (
Sentence frames provide support for ELLs and enable them to participate fully in math discussions as they 
contextualize
 and bring meaning to vocabulary.  They also 
provide a structure
 for practicing and acquiring the skills necessary to communicate in English.
)Introduce the sentence frames to students.  Read them aloud as you present each one separately. Let students know the frames are there to help them write answers, but they are not required.  A brief introduction to the frames will be enough.  Notice if and how students use the sentence frames in the pre-assessment as a way to assess their command of academic language related to fractions. 

Sentence Frames: 
Frames to describe fractions:
B/EI:	 _____ and _____ have equal number of shaded parts.
I/A: 	 _____ and _____ have equal number of shaded parts, which means they are ______________________________.

B/EI:	______ and ______ are equivalent fractions. 
I/A:	______ and ______ are equivalent fractions because ______________. 

B/EI:	_____ is greater than ______.
I/A:	_____ is greater than ______. I know this because ________________.

Frames to explain the sequence of solving the problem:
B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.



While introducing the frames, be sure to check for understanding of the word equivalent.  Use synonyms, cognates (words in two languages that are similar and have the same meaning, e.g., equivalent = equivalente), illustrations or other methods to ensure that students understand the word.

Begin a vocabulary bank of words that will be introduced and used throughout the unit.  Use multiple representations of the vocabulary when providing definitions (words, cognates, visuals, etc.).  Record the term equivalent on the chart.



Vocabulary Bank

Equivalent (use multiple representations to record the meaning)



4. Distribute the Handout for Pre-Assessment, and start working with Part I (see HO_5th grade_Lesson #1_ Pre-Assessment).  Remind students that they can answer the questions using words, pictures, numbers or any combination. 
5. Have students first work on Part I: Questions A and B. 
6. Then have students explain their answers to Question B: Are there any two circles that have the same amount shaded? How do you know? Explain your answer. Students may use the following sentence frames or use nonverbal responses such as circling, pointing to, or drawing equivalent fractions.  Use students’ responses to model how to use the sentence frames correctly, and encourage students to use academic language when responding.
_____ and _____ have the same amount of shaded parts.
I know this because ______.
 (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)
7. Have students share out responses from Part I: Question B with a partner, making sure both partners have ample time to share their answers. After all students have shared their answers ask for volunteers to share their answers (or their partners’ answers) with the whole class.
8.  (
ELLs benefit from having written text and visual representations to refer back to if they aren’t able to understand all the oral language.
)Chart their responses. Be sure to include numerical, pictorial and word responses.
9. Repeat the process for Part I: Questions C and D, and again for Part I: Questions E and F.
10. Use students’ answers to assess how they interpret fractions. As students record responses on the handout, orally (English or native language), or through non-verbal methods, notice the different ways in which they express their understanding of fractions.
11. Now direct students to Part II of the handout. Review and model the different ways in which fractions can be visually represented (e.g. circles, rectangles, by dividing objects into groups, looking at the number line, using manipulatives, etc.). 
12. Have students first work on Part II: Question A.
13. Then have students use the following sentence frames or other methods to explain the different representations for each of the fractions presented in Question A. Use students’ responses to model how to use the sentence frames correctly, and encourage students to use academic language when responding.

B/EI: 	These two pictures show _________fractions.  
I/A: 	These two pictures show _________fractions.  I know this because __________.

These two pictures show ________fractions.
B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

14. Have students share out responses from Part II: Question A using the same protocol as in step #6, above.
15. Chart their responses. Be sure to include numerical, pictorial and word responses.
16. Now direct the students to work on Part II: Question B.
17. Then have students use the following sentence frames to respond to the questions posed in this problem: Which of the two fractions is greater ? Why? Use students’ responses to model how to use the sentence frames correctly, and encourage students to use academic language when responding.

B/EI:	 _____ is greater than ______ because ___________________.
	I/A:	_____ is greater than ______ . I know this because _________.

	B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.
 (
E
LL’s
 opportunities for learning are maximized when they are engaged in an interaction and language-rich classroom (McNair 2000).
)
18. Have students share out responses from Part II: Question B. 
19. Chart their responses. Be sure to include numerical, pictorial and word responses.
20. Use students’ answers to assess how they interpret fractions. As students record responses, notice the different ways in which they express their understanding of fractions.



 Sample Chart
Fractions

A fraction is (use word, numbers or pictures to define):

Examples of equivalent fractions (use word, numbers or pictures to define):


How to find equivalent fractions (use word, numbers or pictures to explain):

How to compare fractions (use word, numbers or pictures to explain):





OELL                  5th Grade Common Core Sample Unit that Supports ELLs

1

PRE-ASSESSMENT HANDOUT

Name ________________________					Date___________

PART I

Directions: Read and answer the following questions using numbers, words, or pictures when appropriate.

A. Look at the following circles. What fraction of each circle is shaded? Explain your answer.

	
1) [image: ]
	
2) [image: ]

	
3) [image: ]
	4) [image: ]

	5) [image: ]
	6) [image: ]

	7) [image: ]
	8) [image: ]

	9) [image: ]
	10) [image: ] [image: ]




B. Are there any two circles that have the same amount shaded? How do you know? Explain your answer.
C. Look at the following number lines. What fraction is the arrow pointing to on the number line? 

	1)
 (
0
1
)

	2)
 (
0
1
)


	3)
 (
0
1
)
	4)
 (
0
1
)




D. Are there any number lines that have equivalent fraction values? How do you know? Explain your answer.


E. Look at the following rectangles. What fraction of each rectangle is shaded?. Explain your answer.



	1)
	
	



	2)
	
	
	




	3)
	
	
	
	
	
	
	
	
	
	
	
	



	4)
	
	
	
	






F. Are there any two rectangles that have the same amount shaded? How do you know? Explain your answer.


PART II
A. Create a visual to show the following fractions. Show at least 3 different ways to represent that fraction. Here is an example (you can use any representation: blocks, circles, number lines, etc.). Please be sure to explain your work.

Example:
Fraction: ½
	
	
	
	
	

	
	
	
	






	
	
	

	
	

	
	

	
	

	
	

	
	



	
	
	
	
	
	
	
	
	
	
	






1) 



2) 


3) 



4) 



5) 




B. Compare the following fractions. Which of the two fractions is the greater number? Why? You can solve the problems using words, numbers, or pictures. Be sure to state your answer using the “greater than” sign (>)

1) 


2) 


3) 


4) 





HO_5th grade_Lesson #1_Pre-Assessment

 (
The terms 
receptive
 and 
productive
 are in keeping with terminology used by the American Council of Foreign Language Teaching. ELLs are often able to understand much more language than they can produce. As a result, it is important to use 
multiple measures to assess ELL
s
’
 receptive language skills (what they understand) as well as their productive language skills (what they are able to produce).
)Lesson Exploration: Number Lines and Fractions
Through the following exploration activity, your students will have the opportunity to: 
· Apply their number sense, understanding, and knowledge of fractions.
· Use and develop their receptive language functions to understand and unpack the mathematical questions raised in these activities.
· Use and develop their productive language functions to express their understanding of fractions.

Activity #1: Building a Fraction Kit
Adapted from:
· “Number line activities with Cuisenaire rods,” in McNamara, J. & Shaughnessy, M. M. (2010). Beyond pizzas and pies: 10 essential strategies for supporting fraction sense. Sausalito, CA: Math Solutions).
· Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions

Materials: 
· Eight 3-by-15-inch strips of construction paper in different colors (one set of eight per student)
· Half sheets of newsprint for each student
· Sentence frames
· Chart for recording responses
· Vocabulary Bank

Through the use of a fraction kit, this activity allows students to discover properties of fractions, and when and how fractions get “bigger” or “smaller” in value. This activity also allows you to address some of the misconceptions students might hold when comparing fractions side by side (e.g.  is bigger than  because 8 is greater than 2). It will be important for you to review key vocabulary words such as “numerator” and “denominator,” and perhaps review with the students the role that each, the numerator, and the denominator play in helping us understand the value of a fraction. A simple, concrete definition of the numerator is the number of parts you select from the whole. The denominator is the number of parts the "whole" is divided into. You could use visuals (as in the pre-assessment activities), or have students talk about fractions within the context of something they can relate to more easily. For example, you could ask students to take a look at the following diagram, and imagine that it represents a chocolate cake. The cake has been pre-cut into 9 slices (figure A). The 9 slices represent the denominator. In other words, remind students that the denominator indicates the total number of equal parts of a whole. Two slices of the cake are served (figure B), so the 2 slices represent the numerator. In other words, remind the students that the numerator represents part of the whole. Figure B then represents the fraction 
	Figure A
[image: ]
	Figure B
[image: ]


 
You can also provide other  “real life” examples  (e.g. you live one mile from school. If you partition the mile into eight equal lengths and your friend lives at the end of the third partition, how many eighths of a mile from school does your friend live?). You can also have the students come up with more examples and explicitly tell you what number represents the numerator, and what number represents the denominator in each of the examples.
Add the terms numerator and denominator to the vocabulary bank using a variety of ways to show their meaning (pictorial, numerical, written) and post so English learners and other students can refer back to it as needed.

Directions: Making the Fraction Kit

1. Distribute eight 3-by-15-inch strips of construction paper in different colors to each student. Ask students to take a strip and designate it as the whole. This strip should be labeled as 1 or .  Make sure students understand why the strip is labeled in this way. Ask students to take a second strip, fold it in half, and cut it into two pieces. Have them label each piece , explaining that because the pieces are the same size, each is one of the two pieces, which we represent as . Then choose a color for a third strip and have them fold and cut it into four equal pieces. Ask them to label each piece . 
2. At this point, pause, and ask your students to explain if the labels they are using to name each part make sense. Some possible explanations might include students noticing that folding one whole into two equal pieces, gives you 2 equal parts, and that each part represents  of the whole. Have students share out their explanations. Remind them to use the Vocabulary Bank with the written definitions and pictorial representations of numerator and denominator to help them explain what they are discovering. 
3. Then have them fold, cut, and label fourth strip in eighths, fifth strip in sixteenths, a sixth in thirds (this is a bit trickier), a seventh in sixths, and an eighth in twelfths. 


4. As students continue to fold, label, and cut the strips, fill out the following chart (or a similar chart) to help students visualize the construction of the Fraction Kit:
	Color
(use colored paper as a visual)
	How many to make the whole
	Fraction name (words)
	Fraction name (number)

	Yellow
	1
	One whole
	1 or 

	Blue
	2
	One half
	

	Green
	4
	One fourth
	

	Pink
	8
	One eighth
	

	Orange
	16
	One sixteenth
	

	Purple
	3
	One third
	

	Brown
	6
	One sixth
	

	White
	12
	One twelfth
	



5. When they are finished, ask students to lay out their pieces and make sure they have the correct number of each. 
6. Ask students to work in pairs to find as many relationships as they can between the different pieces, stressing that they should make sure to use the fraction name instead of the color of the piece. Model the following sentences as examples of the type of academic language to be used, “the halves are twice as big as the fourths” instead of “The blues are twice as big as the greens.” Have the students share out, and chart the relationships that the students share out.  Present the following frames and vocabulary for students to use.
The _______ is ______ as big as _________.
The _______ is ______ as small as _______.
Twice, three times, four times
7. Ask students to work in pairs to discuss what else they notice (e.g. “When the denominator is big, the piece is small.”). Have the students share, and chart the students’ observations.  Allow students to use the manipulative materials to show what they noticed if they are struggling to orally express themselves.
8. Have students store their Fraction Kits in a Ziploc bag or a large envelope.

Activity #2: Building a Number Line
Adapted from:
· “Number line activities with Cuisenaire rods,” in McNamara, J. & Shaughnessy, M. M. (2010). Beyond pizzas and pies: 10 essential strategies for supporting fraction sense. Sausalito, CA: Math Solutions).
· Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions

Materials: 
· Half sheets of newsprint for each student
· The Fraction Kit (built during Activity #1)
· Sentence frames
· Chart for recording responses
· Vocabulary Bank

Directions: Making the Number Line

1. Distribute half sheets of newsprint to each student. These half sheets will be used to create a number line.
2.  (
Engaging students in “Think-Write-Pair-Share” provides opportunities for ELLs to gather their thoughts and prepare for discussion before sharing their answers with their classmates.
)Show students a number line as a visual reference. Have students discuss the following question in pairs: “What do you know about number lines?” Possible student answers might include: Values increase as you go from left to right on the number line; there are many numbers in between whole numbers, etc. Allow students to demonstrate what they know non-verbally such as pointing out attributes of a number line, drawing, using numbers, and using native language where possible.
3. Hand out the Fraction Kit set to each student (built during Activity #1).
4. Model how to lay the whole from the fraction kit on the newsprint and trace along the long edge to make the unit interval. Have participants add the 0 and 1 as well as the arrows to their number lines:
 (
0
1
)





It is important that the teacher models writing the number at the end of the interval rather than in the middle of the interval. The teacher also needs to model making the tick mark that is generally seen on number lines.
5. Next, have students use their one-half pieces from their fraction kits to partition the unit interval into halves. Make sure that they write the fractions   and  directly above or below the tick mark at the end of the appropriate segment (or sub-unit) and not in the middle of the segment (like on the fraction piece from the kit).

 (
2
2
0
1
1
2
0
2
)





6. Have students continue in this manner until they have used all the pieces from their fraction kits to partition the unit interval. Stress the importance of being as accurate as possible.
7. As students create their number lines, pause and ask students to talk to their partners about what they are noticing. For example, you can ask the students the following question: “What do you notice about the relationships between the values on the number line?” Use the following sentence frames, vocabulary and the fraction chart previously created to help students share out their responses. Model how to use the sentence frames using familiar content such as whole numbers on a number line (Ex. 4 is between 3 and 5; 8 is closest to 10). Have students echo your examples to practice.
_3/4   is (between/more than/less than/closest to/halfway between) _1/2_and 1.
I know this is true because it takes two ¼ pieces to fill the space between ½ and 1.

8.  Chart their responses.

Activity #3: Exploring  the Fraction Kit and the Number Line

Materials: 
· Number lines created by students in Activity #2
· Exploring the Number Line handout
· Poster of Number line and large-sized fraction kit pieces
· Sentence frames
· Chart for recording responses
· Vocabulary Bank

Directions: Exploring the Fraction Kit and the Number Line
1. Tell your students that they will be using the Number Line created in Activity #2 for this activity.
2. Distribute the Exploring the Number Line handout (HO_5th grade_Lesson #1_ Exploring the Number Line).
3. Have the students work in pairs to answer the questions. Tell students that they are to take turns sharing their responses and explaining their reasoning. After partner A has explained, partner B should repeat partner A’s answer along with their rationale. Partner B can also add any additional answers to the question.
4. Guide the discussion of each question, by asking students to discuss one question at a time, and then bringing the whole class back to share their responses. Use a visual of the fraction kit and/or number line to help English learners “see” or understand what the questions are asking.
5. Students may respond in a variety of ways including nonverbal responses such as show me, circle the response, or use the following sentence frames to express their mathematical reasoning. 
6. Be sure to chart your students’ responses.  Another option to support English learners is to create a poster sized Number Line and large Fraction Kit pieces. Allow students to use the enlarged manipulative materials as one method of showing their thinking.  As students show their thinking, encourage them to use the sentence frames if needed to express themselves orally.  You may want to have a number of the large-sized fraction kit pieces in order to record responses on the chart.

Background information regarding the questions on HO #5
	1. What number is halfway between zero and one? 

2. Can you name more than one number that is halfway between zero and one? What are they? 

3. How can you explain that each of these is exactly halfway between zero and one?
	Some students may initially be surprised that there are numbers between zero and one. 

Students may initially say there are several numbers here: 2/4, 3/6, and 6/12. This is an excellent opportunity to introduce the idea that although these look like different numbers, they are actually different ways to name the same number, much like “one hundred” can also be called “ten tens.” This is also an opportunity to discuss what names for the same number have in common. 

	4. What number is halfway between zero and one-half?

5. Can you name more than one number that is halfway between zero and one-half? What are they? 

6. How can you explain that each of these is exactly halfway between zero and one-half?
	Realizing that ¼ lies between 0 and ½ on the number line reinforces the relationship between halves and fourths. 

This is another opportunity to introduce the idea that although these look like different numbers, they are actually different ways to name the same number.

	7. What number is one-fourth more than one-half?  Explain how you know. 

	This question can help students begin to reason about the relative value of different fractions and compute without the need for converting to numbers with common denominators. 

	8. What number is one-sixth less than one? Explain how you know. 
	This question encourages students to compare fractions to the unit. 

	9. What number is halfway between one-twelfth and three-twelfths?

10. Can you name more than one number that is halfway between one-twelfth and three-twelfths? What are they?
	This question provides another chance for students to encounter equivalents. They can also begin to reason why there is no sixth equivalent to 1/12 or 3/12 (or 5/12, 7/12, 9/12, or 11/12.)




EXPLORING THE NUMBER LINE HANDOUT

Work with a partner to answer the questions below. 

1. What number is halfway between zero and one? 


2. Can you name more than one number that is halfway between zero and one? What are they? How did you figure this out? 


3. How can you explain that each of these is exactly halfway between zero and one?


4. What number is halfway between zero and one-half?


5. Can you name more than one number that is halfway between zero and one-half? What are they? How did you figure this out?


6. How can you explain that each of these is exactly halfway between zero and one-half?


7. What number is one-fourth more than one-half?  Explain how you know. 


8. What number is one-sixth less than one? Explain how you know. 


9. What number is halfway between one-twelfth and three-twelfths? 
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10. Can you name more than one number that is halfway between one-twelfth and three-twelfths? What are they? How did you figure this out?
Lesson 2: Equivalence and Order of Fractions 

Lesson Content
· Lesson Introduction
· Activity #1: Equivalent Fractions
· Shading Fractions Handout
· Activity #2: Equivalent Fractions and the Fraction Kit
· Fraction Kit
· Number Line
· Who's Right? Handout
· Lesson Exploration
· Activity #1: The Bigger Fraction
· Comparing Pairs Handout 
· Fraction Kit
· Number Line
· Activity #2: Finding Common Multiples
· What’s Missing? Handout 
· Fraction Kit
· Number Line
· Activity #3: What’s the Greater Fraction?
· Fractions in the News Handout 
· Fraction Kit
· Number Line

Goals
a. Language goals
a. Students will use academic language to identify equivalent fractions.
b. Students will use academic language to compare fractions.
c. Students will use academic language to explain their mathematical reasoning.

b. Content goals
a. Understand the concept of equivalence within the context of fractions.
b. Understand that equivalent fractions are the same number, because they are at the same distance from zero.
c. Use the Fraction Kit and the Number Line to help visualize equivalent fractions, and to compare two fractions.
d. Compare fractions in “real life” contexts.

Explicit language supports
a. Sentence frames and stems
b. Interactive activities using the fraction kits and number line
c. Partner talk
d. Small group work
e. Visuals
f. Use of familiar context for unfamiliar or new language structures
g. Vocabulary bank (on-going)
h. Nonverbal responses – circling, underlining, pointing to, drawing, etc.
i. Amplifying language as needed by using synonyms, cognates or more familiar terms
j. Use of native language where applicable.

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	Bake Sale
	Divide
	Multiple

	
	Multiply
	Lowest Common Multiple

	
	Shaded
	Equivalent

	
	Compete
	

	
	Candidate
	

	
	Tourist
	

	
	
	
















New York State Common Core Learning Standards for Mathematics
3.NF3. Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.

4.NF1. Explain why a fraction a/b is equivalent to a fraction (n × a)/(n × 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. 
4.NF2. Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.





Lesson Introduction
These two introductory activities are designed to help students visualize the concept of equivalence in the context of fractions.

Activity #1: Equivalent Fractions

Materials:
· Shading Fractions Handout
· Vocabulary Bank (on-going from the previous lessons)
· Sentence frames
· Fraction Kit (optional)
· Number Line (optional)

This activity taps into students’ knowledge and understanding of fractions, and their prior experiences with the Fraction Kit, to expand their understanding of equivalent fractions. This activity also allows for students to develop their number sense of how equivalent fractions can be generated without using manipulatives or visuals.
 (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)
Directions:
1) Direct students to the Shading Fractions handout (HO_5th grade_Lesson #2_Shading Fractions).
2) Have students work in pairs to shade the fraction indicated on the handout.
3)  (
Grouping ELLs 
strategically
 in small groups create
s
 a learning environment that promotes learning English for ELL students.  In small groups, students can communicate in a natural setting that helps them better grasp the meaning of new concepts.  ELL students may also be more willing to take risks in small groups, seeking help from a peer with the target language.   
 
)Have student pairs compare their shading with another partnership and explain how they decided to shade the shapes on the handout.
4) After students have compared their responses in groups of four, lead students in a whole-class discussion based on the following two questions. 
a. What do you notice? 
b. How did you know how much to shade? Please explain.
5) Have students explain how they decided to shade the shapes on the handout.  Project the worksheet onto the board and allow students to “show” their thinking using the worksheet, or they may use the following sentence frames to engage in the discussion. Remind them of the vocabulary bank created in the previous lesson to help them explain their thinking using the correct academic vocabulary (equivalent, numerator, denominator).
a. I noticed _______ .
b. I shaded _____ pieces because ________.
6) As students engage in discussion, help your students start to discover (or re-discover) the concept of multiples, divisibility, the lowest common multiple, the identity property of multiplication, and equivalent fractions: “fractions that represent the same number” (pg, 34, McNamara, J. & Shaughnessy, M. M. (2010). Beyond pizzas and pies: 10 essential strategies for supporting fraction sense. Sausalito, CA: Math Solutions). Encourage students to use or recall what they discovered from the Number Line and the Fraction Kit when exploring these concepts. Here are some possible leading questions to use:
a. What do you notice about  and ? and ? (Anticipated responses from students should address the concepts of least common multiples, divisibility, and equivalent fractions).
b. What do you notice about , , ?  (Anticipated responses from students should address equivalent fractions, divisibility, and should introduce the identity property).
7) If students are still struggling with number sense with relationship to fractions, you can ask this leading question as well:
Look at the Number Line and/or the Fraction Kit: What do you notice about the fractions?
8) Add the terms multiples, divide, lowest common multiple to the vocabulary bank with written, pictorial or numerical examples. 
9) Ask your students to think of other examples of equivalent fractions after they have completed the handout. These can be shared in their groups of four and/or with the whole class. Give students a “real life” example or a visual (e.g. If we cut a round cake in , we get 2 equal pieces. If we cut a cake in 4 equal pieces, 2 of those pieces together equal   of the cake, therefore  of the cake is the same as  of the cake. Another example of equivalent fractions is the following scenario:
a.  A class of 20 students has   boys and   girls.  If we divide the boys into two equal groups and divide the girls into two equal groups, how many groups do we have total?
b. How would we represent each group as a fraction?  (  boys and girls)
c. Did the fraction of boys in the class change after we divided the class into four groups?
10) Remind students what equivalent fractions are, and how we can find equivalent fractions. A good resource to better understand the mathematics behind equivalent fractions can be found in pgs. 34 and 35 of Beyond pizzas and pies: 10 essential strategies for supporting fraction sense by McNamara and Shaughnessy (2010).
11) Add the term equivalent fractions and some examples to the vocabulary bank.


SHADING FRACTIONS HANDOUT

	1) Shade  of each of these rectangles.

	
	
	
	




	
	




	
	
	
	
	
	
	
	



What do you notice? 
How did you know how much to shade? Please explain.





	2) Shade of each of these circles.
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What do you notice? 
How did you know how much to shade? Please explain.


	3) Shade  of each of these squares. 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


  
What do you notice? 
How did you know how much to shade? Please explain.




	5) Shade of each of these hexagons.






What do you notice? 
How did you know how many pieces to shade? Please explain.


	5) Shade of each of these rectangles.
	
	
	
	



	
	
	
	
	
	
	
	




	What do you notice? 
How did you know how many pieces to shade? Please explain.
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Activity #2: Equivalent Fractions and the Fraction Kit

Materials:
· Who’s Right? Handout
· Sentence Frames
· Vocabulary bank

This activity continues to tap into students’ knowledge and understanding of equivalent fractions in “real life” contexts, while allowing them to engage in discussions to help them develop their academic language skills. It builds on the sets they shaded on the worksheet in Activity #1. 

Directions:
1) Tell students that fractions are frequently used when talking about real life situations.  Remind them of the example you shared about the class of 20 students where  were boys and  were girls. This meant that 10 students were boys and 10 were girls. 
2) Provide an additional example of fractions used in real life. For example, on a recent trip to the zoo, a family saw 12 koalas in an exhibit.   of the koalas were sleeping and  of the koalas were eating.  How could we figure out how many koalas were asleep and how many were eating? Let students work with a partner to try and solve the problem.  Ask them to share their strategies for finding the answer.  Some possible strategies might be to draw the number of koalas and shade in the fraction or use division or other operations. Having students share will uncover some misunderstandings that they may have.
3)  (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)Tell students they will be working in pairs to answer the prompts found in the Who’s Right? handout (HO_5th grade_Lesson #2_ Who’s Right?). You may need to read the problems to English learners and provide synonyms, cognates or amplified language to help them understand what the question is asking. Native language may also be used if appropriate.
4) First, have students solve Part I of the handout. Have them work in pairs, and encourage them to use some of the strategies described with the koala bear problem to find and explain the answers.
5) Have students use the following sentence frames and the vocabulary bank created in previous lessons to engage in the discussion:
B/EI:	_______ is correct. 
I/A:	________ is correct.  I know this because ___________.

B/EI:	First, ________.  Then, ________.
I/A: 	First, I ________ because ________.  Then I ________ because ________.

6) Then, have students complete Part 2 of the handout. Have them work in pairs to find the answer and to explain their answer.
7) Encourage students to use the sentence frames and the vocabulary bank to engage in the discussion.
B/EI:	_______ is correct. 
I/A:	________ is correct.  I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

8) Direct students to Part 3 of the handout. Encourage your students to be creative, but, more importantly, to design a mathematically sound problem. We suggest you collect the student-created problems, and either exchange them with other students, or use them as future practice problems. 

To support English learners with creating the word problem, use the following writing template to guide their writing. You may have students first draw a picture of their problem and then add the words.  Also, consider modeling one sentence frame at a time and having students write their accompanying sentence instead of providing all of the frames at once.  The amount of support you provide will depend on the level of English proficiency of your students.

_______ and ______ compete at __________.  
________ said, “I have _______ _________ of ________.”
________ said, “I have _______ _________ of ________. I’m winning!”

Is _______ correct? 







WHO’S RIGHT? HANDOUT

PART 1
Molly and Ricardo are in the same class and like to compete with each other at school. Molly said, “I finished  of the math problems on page 17 already!” Ricardo said, “I am working on the same page and have finished  of the math problems already. I am ahead of you!” Linjue heard the conversation and said “Ricardo, you are wrong, you are not ahead of Molly. You have completed the same amount of math problems as Molly.” 

Question: Who is correct, Ricardo or Linjue? 

Please use the Fraction Kit to help you answer your question, and to help you explain your answer. You may use words, numbers, or pictures to show your work.

PART 2
Molly and Ricardo also like to compete at the school’s bake sale. Molly and Ricardo each made 24 cupcakes to sell and raise money for a field trip to the zoo. After 30 minutes of selling cupcakes, Ricardo said, “I sold of my cupcakes!” Molly said, “I sold  of my cupcakes! I’m winning!” Linjue heard the conversation again and said “Molly, you are wrong, you are not winning.”

Question: Who is correct, Molly or Linjue? Why?

Please use the Fraction Kit to help you answer your question, and to help you explain your answer. You may use words, numbers, or pictures to show your work.

PART 3
Can you create another problem? Work with your partner and use the Fraction Kit and the Number Line to help you design the problem. Your teacher will collect your problem and will give it to another group. Provide the solution to your problem on a separate piece of paper.

You may use the following sentence frames to help you write your problem.

_______ and ______ compete at __________.  
________ said, “I have _______ _________ of ________.”
________ said, “I have _______ _________ of ________. I’m winning!”

Is _______ correct? 
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Lesson Exploration
This set of activities expands students’ fraction sense, as they compare the numeric quantity represented by a particular fraction. Using strategies such as comparing to a benchmark such as ½ or 1, comparing common numerators, and comparing common denominators deepens students’ understanding of fractional values.

Activity #1: The bigger fraction
(Adapted from “Comparing Pairs” in Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions).

Materials:
· Comparing Pairs Handout (from Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions)
· Fraction Kit
· Number Line
· Sentence frames
· Vocabulary bank

This activity taps into students’ knowledge and understanding of fractions, and their prior experiences with the Fraction Kit and Number Line, to allow them to compare fractions, and to start exploring least common multiples. 

Directions:
1) Distribute the Fraction Kit (one kit per pair of students) and/or the Number Line. 
2) Have students work in pairs to solve the problems presented in the Comparing Pairs handout (HO_5th grade_Lesson #2_Comparing Pairs).
3) Remind the students of the following symbols, and provide examples with whole numbers to illustrate how to use the symbols. Add these symbols and their meaning with examples to the vocabulary bank.

	=
	is equal to

	>
	is greater than

	< 
	is less than



4) Write a problem on the board, and ask students to work in pairs to find out which fraction is greater. Have the students use the Fraction Kit and/or the Number Line.


Write >,<, or = inside the box. Please explain your answer:

 ☐ 

5) Ask students to explain their reasoning. Effective strategies to compare fractions include the following (students may already be familiar with some of these strategies, however, it is a good idea to provide instruction on these strategies) :
a. Compare the fraction to  
b. Use the Number Line
c. Identify equivalent fractions rather than find a common denominator
d. Notice a common numerator and compare just the denominator
e. Compare the fraction to 1
f. Find a common denominator
6) Model how to use the frames for comparing numbers using whole numbers as an example.  Be sure to also model how to use the frames that explain mathematical reasoning.  Allow students at the early levels of English proficiency to demonstrate their understanding using non-verbal methods such as with the Fraction Kit, with the Number Line or with an illustration.  Encourage them to use the first sentence frame comparing fractions to develop their academic language, and then explain their mathematical reasoning with the second set of frames.

B/EI:	_______ is greater than _______. 
I/A:	_______ is greater than _______. I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

7) Have students work in pairs to complete the handout. 
8) Bring the students back when they have completed the handout, and ask them to share their answers. Use the sentence frames provided in this activity to encourage students to use their academic language skills. 


COMPARING PAIRS HANDOUT

Write >,<, or = inside the box. Please describe the strategy you used to make the comparison.

	
	☐
	

	
	☐
	


	

	☐
	


	
	☐
	


	
	☐
	


	
	☐
	


	
	☐
	


	
	☐
	


	
	☐
	


	
	☐
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Activity #2: Finding Common Multiples
(Adapted from “What’s Missing?” in Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions).

Materials:
· What’s Missing? Handout (from Burns, M. (2003). The fraction kit guide: Grades 4-6. Sausalito, CA: Math Solutions)
· Fraction Kit
· Number Line
· Sentence frames
· Vocabulary Bank

This activity expands students’ fraction sense as they continue to develop their understanding of strategies to find equivalent fractions. Students continue to use the Fraction Kit and Number LIne, but they start to see patterns and mathematical concepts that can help them find equivalent fractions without resorting to the concrete materials.

Directions:
1) Distribute the Fraction Kit (one kit per pair of students) and/or Number Line. 
2) Have students work in pairs to solve the problems presented in the What’s Missing? handout (HO_5th grade_Lesson #2_What’s Missing?).
3) Use a double number line such as the one shown below to model a problem on the board using language supports such as  amplified language, synonyms and cognates as needed. First, ask students to talk you through how to find 2/3 on the number line. 

[image: ]




Then show that when you further partition the number line into ninths, 6/9 is the same distance from zero as 2/3.
[image: ]






	Hence, 2/3 and 6/9 are equivalent.

4) Ask students to work in pairs to determine which digit or numeral should be written in the box to make the sentence true. Have the students use the Fraction Kit tiles or the Number Line, but start encouraging students to use other strategies as well. Make sure students understand the Identity Property of Multiplication:
Any number n x 1 =n


If we apply the Identity Property of Multiplication to the number 
we get:

 is equivalent to 


5) Ask students to talk in pairs to discuss the relationships between the numerators and the denominators of both fractions from the example above ( = . Suggest that one student focus on the numerators and the other focus on the denominators. Ask them to identify what the numerator and denominator of the first fraction has been multiplied by to get the numerator and denominator of the second fraction. 
6) Model how to use the following frames with the problem shown above:
B/EI:	_______ is equivalent to  _______. 
I/A:	_______ is equivalent to  _______. I know this because ___________.

B/EI:	First, ________.  Then, ________.
I/A: 	First, I ________ because ________.  Then I ________ because ________.

7) Have the students practice with the following problem. Ask students to use the frames provided above (and the Vocabulary Bank) to explain their answer. 


8) Have students work in pairs to complete the handout. 
9) Bring the students back when they have completed the handout, and ask them to share their answers. As students share remind them to use the sentence frames provided in this activity.  Students at the early stages of English language proficiency may need to show their understanding through non-verbal or other methods (fraction kits, number line, drawing, point to, native language).




WHAT’S MISSING? HANDOUT
Write the missing numeral in the box. Please explain your reasoning.
1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 
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Activity #3: What’s the Greater Fraction?

Materials:
· Fractions in the News Handout 
· Fraction Kit
· Number Line
· Sentence Frames
· Vocabulary Bank

This activity continues to tap into students’ knowledge and understanding of fraction sense by applying their skills to “real life” problems involving fractions. This activity also allows them to engage in discussions to help them develop their academic language skills in the context of the math content presented in this lesson.

Directions:
1) Distribute the Fraction Kit (one kit per pair of students) and/or Number Line. 
2) Tell students that they will be reading news items that include fractions. Their role is to solve the problems to find out which is the greater fraction in each of the problems. Remind them of the “Who’s Right?” activity in which they had to use fractions in real life situations. Review one of the problems from that activity with the whole class prior to releasing students to work independently.  
3) Have students work in pairs to solve the problems presented in the Fractions in the News handout (HO_5th grade_Lesson #2_Fractions in the News). You may need to read the problems to English learners, translate into native language, and/or provide synonyms, cognates or simpler language to help them understand what the question is asking.
4) You might want to review some of the concepts presented in the previous activities to help students compare fractions. You can give your students the choice to use, or not to use the Fraction Kit and Number Line.  Also review the key vocabulary terms that are on the Vocabulary Bank and show how they relate to the problems in this lesson.
5) A list of the strategies used in prior lessons may also serve to help students with an approach to solving the problems and provide them the language to describe the strategies they used.
a. Compare the fraction to 
b. Use the number line
c. Identify equivalent fractions rather than find a common denominator
d. Notice a common numerator and compare just the denominator
e. Find the common denominator
6) Make sure your students provide reasoning for their answers by having them use the following sentence frames. Students should be familiar with the frames, but English learners at the lower proficiency levels may benefit from additional modeling of how to use the frames. 

B/EI:	______ is greater than _______.  
I/A:	______ is greater than _______.  This means that ______.

B/EI:	I know _________.
i/A:	I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

7) Bring the students back when they have completed the handout, and ask them to share their answers. Use the sentence frames provided in this activity to encourage students to use their academic language skills.







FRACTIONS IN THE NEWS HANDOUT

[image: ]		NEWS ITEM #1 			[image: ]
Yesterday, there was a lot of construction on two major highways. The same number of buses were traveling on both highways. On Highway 110,  of the buses were delayed. On Highway 210,  of the buses were delayed. Which highway had a greater fraction of delayed buses?



				






[image: ]			NEWS ITEM #2		[image: ]
The Farmer’s Market is open on Saturdays and Sundays.  The market had the same number of fruits on sale each day. On Saturday, the Farmer’s Market reported that they sold  of their fruits. On Sunday, the Farmer’s Market reported that they sold  of their fruits. On which day did the Farmer’s Market sell the greater fraction of fruits?







[image: ]			NEWS ITEM #3		[image: ]
Candidate A is running against Candidate B for the mayor’s race. Candidate A received 
of the votes. Candidate B received  of the votes. Which candidate received the greater fraction of votes? Explain.
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During the summer, of all tourists came here from another state and  of all tourists came  here from another country. Where did the greater number of tourists come here from, another state or another country? Explain.
Lesson 3: Mixed Numbers 

Lesson Content
· Lesson Introduction
· Activity: Exploring Mixed Numbers 
· Mixed Numbers Handout 
· Lesson Exploration
· Activity: Exploring Mixed Numbers and Improper Fractions
· Mixed Numbers and Improper Fractions Handout
· The Fraction Kit (one per student)
· The Number Line
Goals
      Language goals
a. Students will use academic language to identify and describe a mixed number.
b. Students will use academic language to explain their mathematical reasoning.

      Content goals
 (
Direct students’ attention to the difference between whole/hole as homophones.
)                   a. Visualize mixed numbers.
                   b. Understand the relationship between improper fractions and mixed (or whole) numbers.
                   c. Understand that mixed numbers are numbers between two adjacent integers, except between -1 and 0, and between 0 and 1. Write mixed numbers as improper fractions and vice-versa.

      Explicit language supports
a. Sentence Frames and Stems
b. Vocabulary Bank
c. Use of concrete materials
d. Partner accountable talk
e. Visuals
f. Use of familiar context for unfamiliar or new language structures
g. Charting student responses
h. Nonverbal responses – circling, underlining, pointing to, drawing, etc.
i. Use native language as applicable.

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	
	Visual
	Mixed Number

	
	Portion
	Improper Fraction

	
	Shaded
	Diagram

	
	
	

	
	
	

	
	
	

	
	
	













New York State Common Core Learning Standards for Mathematics
4.NF3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

5.NF6. Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem.


Lesson Introduction
These introductory activities are designed to help students visualize mixed numbers.

Activity: Exploring Mixed Numbers 

Materials:
· Mixed Numbers Handout
· Sentence Frames
· Vocabulary Bank

This activity taps into students’ prior knowledge and understanding of mixed numbers. 
 (
Engaging students in “Think-
Write-Pair-Share” provides opportunities for ELLS to gather their thoughts and prepare for discussion before sharing their answers with their classmates.
)
Directions:						
1) Tell students that they will be exploring mixed numbers. Give an example of a situation in which students might encounter a mixed number such as, “After a party you have 3 ½ bottles of soda left over. Three and one half is a mixed number. Why do you think it’s called a mixed number?” Next, tap into students’ prior knowledge by asking them think on their own about their understanding of the following sentences and jot down their ideas. After students have had time to think and write on their own, direct them to talk to a partner about their understanding of the sentences. They can use words, pictures, or diagrams to explain their understanding. Some possible ideas that may surface are that mixed numbers include a whole number and a fraction; or misconceptions might arise such as for example (a):  might be interpreted as two halves. 

a. To paint a room, we need cans of paint.
b. Last night we ordered 2 pizzas. We ate one and three-fourths of the pizzas.

2) Have students share out their responses. Chart their responses and check for misconceptions, as well as for the ways in which students make sense of the two sentences. If students are unclear about the meaning of mixed numbers, use an example from the classroom such as  sheets of paper. Show students (or ask for a volunteer to show) that you have 2 whole pieces of paper and   of another sheet. In addition, add the term mixed number to the Vocabulary Bank using multiple examples (written, pictorial, numerical) to define them and locate two, two and one half, and one and three fourths on a number line.
3) Direct students to the Mixed Numbers handout (HO_5th grade_Lesson #3_ Mixed Numbers).
4)  (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)Have students work in pairs to solve the problems in the handout. You might want to guide the students through the first problem to make sure students understand the concept of mixed numbers. You many also have students work on their own first, and then share their responses with a partner.
5) Make sure your students provide reasoning for their answers by having them use the following sentence frames. Provide a model for the frames as needed.
B/EI:	I know _________.
I/A:	I know _________.I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.


6) Bring the students back when they have completed the handout, and ask them to share their answers. Use the sentence frames provided in this activity to encourage students to use their academic language skills. Turn students’ attention back to the number line from #2 above, and have them locate one on the line.
MIXED NUMBERS HANDOUT

Write a mixed number that represents the shaded portion of each diagram. If the entire shape is shaded, it is considered one whole. Please explain your answer. 


1) 
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HO_5th grade_Lesson #3_ Mixed Numbers 

Lesson Exploration
This set of activities expands students’ fraction sense as they continue to explore the relationship between mixed numbers and improper fractions.

Activity: Exploring Mixed Numbers and Improper Fractions

Materials:
· Mixed Numbers and Improper Fractions Handout
· The Fraction Kit (one per student)
· The Number Line (students can expand their Number Lines beyond 1 whole)
· Sentence Frames
· Vocabulary Bank

This activity continues to build the students’ fraction sense as they explore the relationship between improper fractions and mixed numbers.

Directions:
1) Direct students to the Mixed Numbers and Improper Fractions handout (HO_5th grade_Lesson #3_ Mixed Numbers and Improper Fractions). To tap into students’ prior knowledge, ask students to talk to a partner to answer Part 1 of the handout. They can use words, pictures, or diagrams to explain their understanding.
2) Have students share out their responses. Chart their responses and check for misconceptions, as well as for the ways in which students represent or understand mixed numbers versus improper fractions. Refer to the Vocabulary Bank as needed.
3) Now direct students to Part 2 of the handout. Encourage your students to use any type of manipulative or visual (e.g. Fraction Kit, Number Line, circles, bars, etc.). You might want to guide the students so that they understand the difference between mixed numbers and improper fractions.
4) Before they start working on Part 2, you might want to review (either using the Fraction Kit, Number Line, or a circle as a visual, for example) how to make whole numbers with unit fractions with the same denominator (e.g. If we combine , we get 1 whole).
5) For Part 2, you might want to review some key vocabulary by illustrating or using visuals to provide access to the terms: half, halves, whole, thirds, fourths, sixths.
6) Make sure your students provide reasoning for their answers by having them use the following sentence frames. Model the frames as needed.
B/EI:	I know _________.
I/A:	I know _________.I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

7) Bring the students back when they have completed Part 2 of the handout, and ask them to share their answers. Use the sentence frames provided in this activity to encourage students to use their academic language skills.
8)  (
Providing visuals for students at the very early stages of English proficiency is critical. 
Fractions Kits, Number Lines, Area, and Bar models can
 help ELLs connect to their prior knowledge and make sense of the 
relationship between mixed numbers, whole numbers, and improper fractions.
)Now direct students to Part 3 of the handout. Encourage your students to use any type of manipulative or visual (e.g. Fraction Kit, Number Line, circles, bars, etc.). You might want to guide the students so that they understand how to start thinking about the relationship between mixed numbers, whole numbers, and improper fractions.
9) Make sure your students provide reasoning for their answers by having them use the following sentence frames. Model the frames as needed.
B/EI:	I know _________ is equivalent to __________.
I/A:	I know _________ is equivalent to __________. I know this because ___________.

B/EI:	First, ________.  Then, ________.
	I/A: 	First, I ________ because ________.  Then I ________ because ________.

10) Bring the students back when they have completed Part 3 of the handout, and ask them to share their answers. Pay close attention to how students respond to sections C and D, and how they use their fraction sense to re-write improper fractions as mixed or as whole numbers. Use the sentence frames provided in this activity to encourage students to use their academic language skills.
11) Chart your students’ responses.
12) Now direct students to Part 4 of the handout. Encourage your students to use any type of manipulative or visual (e.g. Fraction Kit; Number Line; circles, bars, etc.). You might want to guide the students so that they continue to think about the relationship between mixed numbers, whole numbers, and improper fractions.
13) Make sure your students provide reasoning for their answers by having them use the following sentence frames:
____ and ____ are (equivalent/not equivalent).  I know _______.
____ and ____ are (equivalent/not equivalent) because _________.
14) Bring the students back when they have completed Part 4 of the handout, and ask them to share their answers. Pay close attention to how students respond to the questions in section B, and how they use their fraction sense to re-write mixed numbers as improper fractions. Use the sentence frames provided in this activity to encourage students to use their academic language skills.
15) Chart your students’ responses. As you chart, be explicit about the strategies that students use to find their answers. You may want to start a chart titled “Strategies for changing Mixed Numbers to Improper Fractions and Improper Fractions to Mixed Numbers.” As you add students’ strategies to the chart you may want to name them with the student’s name and the method used. See below for an sample chart:

 
 (
Strategies for changing Mixed Numbers to Improper Fractions 
and
 Improper Fractions to Mixed Numbers
Maria’s Method: Divide the numerator by the denominator:
If your improper fraction is 
 
you divide 14 by 4 and you get 3 remainder 2, so your mixed number is
 
 
 
or
 
 
 
)


PART 1

Look at the following diagrams:
	 (
1 
cup
)A

 (
¼-cup
)
	B
 
 (
 ¼-
cup
) (
 ¼-
cup
) (
 ¼-
cup
) (
 ¼-
cup
) (
 ¼-
cup
)



What mixed number is shown by diagram A?

What improper fraction is shown by diagram B?

Do the two diagrams show the same amount? Please explain.




PART 2

Use any visual of your choice to answer each question (you can use the Fraction Kit, extend your Number Line, or you can draw circles, bars, etc.):
1. How many halves are equivalent to 4 wholes and 1 half?


2. How many thirds are equivalent to 2 wholes and 1 third?


3. How many fourths are equivalent to 5 wholes and 1 fourth?


4. How many wholes and sixths are equivalent to 17 sixths?


5. How many wholes are equivalent to ?


6. How many wholes are equivalent to ?


7. How many wholes and fourths are equivalent to ?


8. How many wholes and halves are equivalent to ?








PART 3
A. Use any visual of your choice to create a model for the following improper fractions (you can use the Fraction Kit, extended Number Line, or you can draw circles, bars, etc.):
1. 

2. 

3. 

4. 

5. 

B. Questions:
What did you notice about problems #2 and #5? 










What is the difference between problems #2 and #5 and the other problems?



C. Using your answers from part A, write the mixed number (or the whole number) for examples #1 to #5. Please explain what you did to write the fraction as a mixed, or a whole number.

1. =
	
2. =

3. =

4. =

5. =

D. Questions:
What did you notice when you re-wrote the fractions in part C as mixed or as whole numbers?





If you could not draw or use any other visuals, how would you explain how to write an improper fraction as a mixed number?







When can an improper fraction be written as a whole number?



PART 4
A. Write the following mixed numbers as improper fractions. Feel free to use any visual of your choice to help you (you can use the Fraction Kit, extended number line, or you can draw circles, bars, etc.). Please explain what you did to write the mixed number as an improper fraction: 

1. 

2. 

3. 



B. Questions:
What did you notice when you re-wrote the mixed numbers in part A as improper fractions?











If you could not draw or use any other visuals, how would you explain how to write a mixed number as an improper fraction?






HO_5th grade_Lesson #3_ Mixed Numbers and Improper Fractions

Lesson 4: Adding and Subtracting Fractions 

Lesson Content
· Lesson Introduction
· Activity: Combining Fractions
· Combining Fractions Handout
· The Fraction Kit
· The Number Line
· Rectangle Diagrams Handout
· Lesson Exploration
· Activity: Fruits and Fractions 
· The Farmer’s Market Handout
· The Fraction Kit
· The Number Line
· Rectangle Diagrams Handout
Goals
a. Students will use content specific language to describe methods for adding and subtracting fractions and expressing their mathematical reasoning.

b. Content goals
a. Use visuals and diagrams to represent addition and subtraction of fractions with the same, and with different denominators.
b. Apply understanding of addition and subtraction of fractions to word problems.

Explicit language supports
a. Sentence frames and stems
b. Vocabulary Bank
c. Use of concrete materials
d. Partner talk
e. Visuals
f. Use of familiar context for unfamiliar or new language structures
g. Charting student responses
h. Nonverbal responses – circling, underlining, pointing to, drawing, etc.
i. Use native language as applicable.

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 


	Tier I
	Tier II
	Tier III

	Peach
	Farmer’s Market
	

	Banana
	Fewest
	

	Apple
	
	

	Pear
	
	

	
	
	

	
	
	

	
	
	













New York State Common Core Learning Standards for Mathematics
4.NF 3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole. 
	c. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using properties of operations and the relationship between addition and subtraction. 
	d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual fraction models and equations to represent the problem. 
5.NF 1. Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.) 
2. Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.


Lesson Introduction
This introductory activity is designed to tap into students’ prior experiences and understanding of fraction sense in order to add and subtract fractions with like, and unlike denominators.

Activity: Combining Fractions 

Materials:
· Combining Fractions Handout
· The Fraction Kit
· Number lines from Lesson 1, Activity #2
· Sentence Frames
· Vocabulary Bank

This activity allows students to visualize and create models to understand addition and subtraction of fractions. The goal is for students to use what they are learning from this exercise to understand the mathematics behind adding and subtracting fractions, especially fractions with unlike denominators.

Directions:
1)  (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)Direct students to the Combining Fractions handout (HO_5th grade_Lesson #4_ Combining Fractions).
2) Ask students to work in pairs to solve the problems from Part 1.
3) Encourage your students to use any type of manipulative or visual (e.g. Fraction Kit: HO_5th grade_Lesson #2_ Fraction Kit; circles, bars, etc.). 
4) You might want to model the first problem either using a Fraction Kit or Number Line. 
5) After modeling the first problem, ask students to talk in pairs about what they noticed (e.g. denominators stay the same, combining two halves makes a whole, etc.). Use the following question to guide their conversations: 
How do you add fractions when the denominators are the same? (encourage your students to use any visual model)
Why does this work?
6) You can have students use sentence frames from previous lessons, the vocabulary bank, illustrations, non-verbal responses or native language to explain their ideas.
7) When students have completed the problems in Part 1, bring them back to share their answers. Project the worksheet onto the board and allow students to “show” their thinking using the worksheet, or they may use the following sentence frames to engage in the discussion. Remind them of the vocabulary back created in the previous lesson to help them explain their thinking using the correct academic vocabulary (numerator, denominator).
I noticed _______ .

8) Be sure to notice understandings and misunderstandings from your students’ answers. Are they able to articulate how to solve addition and subtraction problems when the denominators are the same? Are they able to rewrite an improper fraction into a mixed number? Are they able to simplify fractions by tapping into their knowledge of equivalent fractions?
9) Chart the students’ responses and check for misconceptions, as well as for the ways in which students make sense of adding and subtracting fractions with the same denominators. Be sure to use written, pictorial and numerical representations.
10) Now direct students to Part 2 of the handout. 
11) You might want to show the first problem and ask students to talk in pairs about how they might solve the problem. They can solve the problem either using a Fraction Kit or the Number Line.
12) You can have students use the following sentence frames to explain their ideas.
B/EI:	To add ________ and ________ I need to _____________________.
I/A:	To add ________ and ________ I need to _____________________ because ____________________________.

B/EI:	First, ________.  Then, ________.
I/A: 	First, I ________ because ________.  Then I ________ because ________.  

13) Assess your students’ understanding of fraction sense to solve the first problem. Check for possible misconceptions (e.g. the answer is ). Remind the students how they solved the problems from Part 1 without having to resort to using a visual or a diagram. Ask students: How can we find equivalent fractions so that both numbers have a common denominator? You might want to review how to use Fraction Kits, the Number Line, or visual models to find equivalent fractions. It is important that students connect the procedure for finding common denominators to the partitioning they have done previously in the unit.  Allow students to respond using verbal or non-verbal methods, including the use of native language if appropriate. 
14) When students have completed the problems in Part 2, bring them back to share their answers. Encourage them to use the sentence frames listed above to explain their answers.
15) What do you notice from your students’ answers? Are they able to solve addition and subtraction problems when the denominators are not the same? What strategies are they using? 
16) Chart the students’ responses and check for misconceptions, as well as for the ways in which students make sense of adding and subtracting fractions with different denominators, as well as their use of academic terms and language patterns.
HO_5th grade_Lesson #4_ Rectangle Diagrams

ADDITION AND SUBTRACTION OF  FRACTIONS HANDOUT

PART 1
Feel free to use drawings, words, visuals (e.g. the Fraction Kit, the Number Line, etc.) to solve the following examples. First, circle the addition or subtraction sign in each one.


1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 






PART 2
Feel free to use drawings, words, visuals (e.g. the Fraction Kit, the Number Line, etc.) to solve the following problems. 

How could we rename a fraction so that it shares a common denominator with another fraction (hint: use equivalent fractions such )? 



1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 
HO_5th grade_Lesson #4_ Combining Fractions

Lesson Exploration
(Adapted from: “Problems with Oranges,” in Burns, M. (2003). Lessons for Extending Fractions Grade 5. Sausalito, CA: Math Solutions)

This activity builds on the students’ understanding of addition and subtraction of fractions while looking at variations of the same word problem. 

Activity: Fruits and Fractions 

Materials:
· The Farmer’s Market Handout
· The Fraction Kit
· The Number Line
· Rectangles Diagrams Handout
· Sentence Frames
· Vocabulary Bank

This activity allows students to strengthen their understanding of addition and subtraction of fractions while solving various word problems. Students can continue to use diagrams or visuals (e.g. Fraction Kit), but they should be encouraged to tap into what they learned in the Lesson Introduction portion in order to use their fraction sense to solve the problems.

Directions:
1) Direct students to the The Farmer’s Market handout (HO_5th grade_Lesson #4_ The Farmer’s Market).
2) Ask students to work in pairs to solve Problem #1. You may need to read aloud the problem to students, translate or use amplified language, synonyms or cognates to assist students in understanding the problem.
3) Encourage your students to use any type of manipulative or visual (Fraction Kit, Number Line, Rectangle Diagram: HO_5th grade_Lesson #4_ Rectangle Diagrams). They can also choose not to use a visual if they feel comfortable with going straight into mathematical reasoning/problem solving strategies. However, remind students that they will be required to explain how they got their answers, and what method they used to get their answers. You can have students use the following sentence frames to explain their answers. 
 (
Providing visuals for students at the very early stages of English proficiency is critical. 
)I know _________.
I know this because ___________.

First, _______. Then, _______.

4) Be sure to clarify the questions for the students using illustrations, concrete materials, native language or amplified language as needed. In particular, you want to make sure that you are looking for the smallest quantity of fruit that could have possibly been bought in each of the problems.
5) When students have completed Problem #1, bring them back to share their answers. Encourage them to use the sentence frames to explain their answers.
6) Repeat with Problems #2 to #4.
7) Chart the students’ responses and check for misconceptions, as well as for the ways in which students make sense of working with fractions within the context of word problems.


THE FARMER’S MARKET HANDOUT


Problem #1:
Arianna went to the farmer’s market and bought apples to share with her friends: Nadine and Sana.

· Arianna wanted  of an apple
· Nadine wanted  of an apple
· Sana wanted  of an apple

How many apples did Arianna need to buy? (We want to know the fewest number of apples that Arianna needed to buy).




How much was left?




Please explain how you got to your answers:


Problem #2:
Juan went to the farmer’s market and bought oranges to share with his friends: Asami and Vishal.
· Juan wanted  of a orange
· Asami wanted  of a orange
· Vishal wanted  of a orange

How many oranges did Juan need to buy? (We want to know the fewest number of oranges that Juan needed to buy).




How much was left?




Please explain how you got to your answers:


Problem #3:
Lisa went to the farmer’s market and bought pies to share with her friends: Rafael and Bo.

· Lisa wanted  of a pie

· Rafael wanted  of a pie

· Bo wanted  of a pie

How many pies did Lisa need to buy? (We want to know the fewest number of pie that Lisa need to buy).




How much was left?



Please explain how you got to your answers:


Problem #4:
Dara went to the farmer’s market and bought small watermelon to share with her friends: Raquel and Leticia.

· Dara wanted  of a watermelon

· Raquel wanted  of a watermelon

· Leticia wanted  of a watermelon

How many watermelon did Dara need to buy? (We want to know the fewest number of watermelons that Dara needed to buy).




How much was left?



Please explain how you got to your answers:
HO_5th grade_Lesson #4_ The Farmer’s Market

Lesson 5: Fractions in the Real World 

Lesson Content
· Lesson Introduction
· Activity: Introductory Word Problems 
· Introductory Word Problems Handout
· The Fraction Kit
· The Number Line
· Rectangle Diagrams Handout
· Sentence Frames
· Vocabulary Bank
· Lesson Exploration
· Activity: Everyday Fractions 
· Everyday Fractions Handout
· Final Assessment: Culminating Task
·  “Breakfast with Friends” Handout

Goals
a. Language goals
a. Students will use academic language to describe methods for solving problems involving fractions.
b. Students will use academic language to explain mathematical reasoning.

b. Content goals
a. Use visuals and diagrams to solve word problems with addition and subtraction of fractions.
b. Use prior knowledge and understanding of fraction sense to solve word problems with addition and subtraction of fractions.

Explicit language supports
a. Sentence frames and stems
b. Vocabulary Bank
c. Partner talk
d. Use of concrete materials
e. Visuals
f. Use of familiar context for unfamiliar or new language structures
g. Charting student responses
h. Nonverbal responses – circling, underlining, pointing to, drawing, etc.
i. Use of native language as applicable

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	Refrigerator 
	Flour
	Calculated

	Apple Pie
	Measuring
	

	Bakery
	Tank
	

	Cupcakes
	Pounds
	

	Cookies
	Fundraiser
	

	
	
	

	
	
	














New York State Common Core Learning Standards for Mathematics
4.NF 3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole. 
	c. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using properties of operations and the relationship between addition and subtraction. 
	d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual fraction models and equations to represent the problem. 
5.NF 1. Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.) 
5.NF2. Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Lesson Introduction
This introductory activity is designed to tap into students’ prior experiences with fractions in order to solve word problems.

Activity: Introductory Word Problems 

Materials:
· Introductory Word Problems Handout
· The Fraction Kit
· The Number Line
· Sentence Frames
· Vocabulary Bank

The goal of this activity is to prepare students to use their fraction sense in real world situations. This activity will ease students into solving word problems, while scaffolding the academic language, and the mathematical skills necessary to solve the problems.

Directions:
1)  (
For ELLs it is important to encourage them to communicate by using a variety of ways as they are learning English.
)Direct students to the Introductory Word Problems handout (HO_5th grade_Lesson #5_ Introductory Word Problems).
2) As a whole class, work on Problem #1. Use multiple methods to give students access to the word problems such as use of simplified language, synonyms, or cognates, illustrations or visuals, or native language as appropriate.
3) Encourage your students to use any type of manipulative or visual to solve the problem.
4) Ask students to work in pairs to come up with ideas as to how they might solve Problem #1.  (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
)
5) Have students share out their different ideas, and chart those ideas for everyone to see. Have students use the following sentence frames and the vocabulary bank to explain their ideas.
B/EI:	I know _________. I know this because ___________.
I/A:	I know _________ because ________ and _________ are ____________.

B/EI:	First, ________.  Then, ________.
I/A: 	First, I ________ because ________.  Then I ________ because ________.  

6) Then have students work with their partners to solve Problem #1.
7) When everyone is done working on the problem, have students share their responses and their explanations. Encourage students to use the academic language that has been taught and practiced in the lesson sequence (refer to the Vocabulary Bank and sentence frames used throughout), but also allow English learners at the early proficiency levels to use non-verbal methods or native language to respond.
8) Based on students’ responses and explanations, you may give your students independent time to work on Problems #2 and #3, or you might want to continue solving those two problems as a class. Use multiple methods to give students access to the word problems such as, use of simplified language, synonyms, or cognates, illustrations or visuals, or native language as appropriate.
9) When everyone is done working all the problems on the handout, have students share their responses and their explanations.


INTRODUCTORY WORD PROBLEMS HANDOUT

Problem #1:
Susana bought a pizza for lunch. 
Susana ate of the pizza, and put the rest in the refrigerator.
Susana’s brother, Jacinto, came home after school and ate the rest of the pizza.

What fraction of the pizza did Jacinto eat?


Please explain how you solved the problem:





Problem #2:
Raymundo bought an apple pie at the bakery. 
Raymundo ate of the pie, and gave  to his friend Valentina.

What fraction of the pie does Raymundo still have left?

Please explain how you solved the problem:





Problem #3:
Jazmin and Ji Su baked 20 cupcakes for the school fundraiser.  They took turns selling the cupcakes.
Jazmin sold of the cupcakes.
Ji Su sold  of the cupcakes.

How many cupcakes do they still have to sell?


Please explain how you solved the problem:


Lesson Exploration
The purpose of this portion of the lesson is for students to practice their mathematical reasoning skills in the context of real life word problems. The series of word problems presented in this portion of the lesson will prepare students to work on their Culminating Task at the end of the unit.

Activity: Everyday Fractions 

Materials:
· Everyday Fractions Handout
· The Fraction Kit
· The Number Line
· Sentence Frames
· Vocabulary Bank

The goal of this activity is to provide students with opportunities to continue to use their fraction sense in real world situations, and to continue building their academic language skills within the context of mathematics. 

Directions:
1) Direct students to the Everyday Fractions handout (HO_5th grade_Lesson #5_ Everyday Fractions).
2) As a whole class, work on Problem #1. Use multiple methods to give students access to the word problems such as, use of simplified language, synonyms, or cognates, illustrations or visuals, or native language as appropriate.
3) Encourage your students to use any type of manipulative or visual. 
4) Ask students to work in pairs to come up with ideas as to how they might solve Problem #1.
5) Have students share out their different ideas, and chart those ideas for everyone to see. Have students use the following sentence frames and the vocabulary bank to explain their ideas.
B/EI:	I know _________. I know this because ___________.
I/A:	I know _________ because ________ and _________ are ____________.

B/EI:	First, ________.  Then, ________.
I/A: 	First, I ________ because ________.  Then I ________ because ________.  

6) Then have students work with their partners to solve Problem #1.
7) When everyone is done working on the problem, have students share their responses and their explanations.
8) Based on students’ responses and explanations, you may give your students independent time to work on Problems #2 through #6, or you might want to continue solving those a couple more problems as a class. Use multiple methods to give students access to the word problems such as, use of simplified language, synonyms, or cognates, illustrations or visuals, or native language as appropriate.

9) When everyone is done working all the problems on the handout, have students share their responses and their explanations.
EVERYDAY FRACTIONS HANDOUT

Problem #1:

Marisol bought  cup of flour to make cookies. When she got home, she realized that the recipe asks for cup of flour. How much more flour does she need to get?

Please explain how you solved the problem:






Problem #2:

Geovana feeds  of a can of dog food to her dog every day. Geovana just got another puppy. To feed both dogs she needs to use  of a can everyday. How much extra food is needed to feed the new puppy each day?  

Please explain how you solved the problem:






Problem #3:

Lorena poured  cups of milk in her measuring cup. But she only needed  cups of milk. She wants to pour the amount of milk she does not need back in the milk carton. How much should she pour back?

Please explain how you solved the problem: 






Problem #4:

To paint his room, Albert calculated that he would need  gallons of paint. Albert’s friend, Jenny, asked him to get paint for her room too. Jenny calculated that she would need  gallons of paint. How much paint should Albert get to paint both rooms?

Please explain how you solved the problem






Problem #5:

Graciela’s car had  of a tank of gas this morning. After going to school and work,  of a tank of gas was left. How much gas did Graciela use?

Please explain how you solved the problem






Problem #6:

Nasim bought 3 pounds of bananas. Nasim wants to give  pounds to her sister Lila. She wants to give  pounds to her friend Nadia. Did Nasim buy enough bananas? Why or why not?

Please explain how you solved the problem
HO_5th grade_Lesson #5_ Everyday Fractions



Final Assessment: Culminating Task

Materials:
Handout “Breakfast with Friends”


The culminating task for this bundle consists of problems that address the math concepts learned and reviewed throughout the unit, as well as the language skills that students developed as they went through each lesson and activity.

Depending on how you want to structure this task, you can have your students work individually, in pairs, or in small groups.

To answer the questions posed by the problems in this culminating task, ask your students to use the appropriate sentence frames and terms on the vocabulary bank provided throughout the unit. You may want to have those posted for students to access as needed or may want to see what language they have acquired about fractions without the use of the frames and vocabulary bank.

Directions:
Direct your students to the Final Assessment handout (see HO_5 grade_Lesson #5_Final Assessment). Remind your students of some of the instructional activities and materials used  to think about as they apply their mathematical reasoning to solve the problems. 


FINAL ASSESSMENT
Students will solve a multi-step real-life problem applying what they learned about fraction representations, equivalent fractions, and addition and subtraction of fractions, as well as demonstrate increased understanding and use of academic language about fractions.

In order to ensure that English learners can access the problem, use multiple methods such as use of amplified language, synonyms, or cognates, illustrations or visuals, or native language as appropriate.


Breakfast with Friends

Directions:
Read the following scenario and solve the problems using any strategies.  Be sure to show your work with words, pictures, or numbers.

Your brother Antonio is an excellent chef! Antonio has invited friends to come over to his place for breakfast. Antonio plans to make waffles and pancakes. Antonio is getting ready to start cooking the waffles and pancakes using the instructions in his recipe book. 

[image: ]		[image: ]
As he starts to prepare the ingredients, he realizes that he forgot to buy extra flour, sugar, and sticks of butter. Antonio is hoping that he will have enough quantities of flour, sugar, and sticks of butter for his recipe. Since you are really good at math, Antonio is asking for your help to see if he will be able to prepare the waffles and pancakes with the amount of ingredients he has in his kitchen.
.

This is the list of ingredients Antonio has in his kitchen:
· 4 cups of flour[image: ]
· 3 cups of sugar [image: ]
· 4 tablespoons of butter [image: ]



The waffle recipe requires the following quantities for each ingredient:
·  cup of flour [image: ]

· cups of sugar [image: ]

·  tablespoon of butter[image: ]

The pancake recipe requires the following quantities for each ingredient:
·  cup of flour [image: ]
·   cup of sugar [image: ]
·  tablespoon of butter [image: ]

 
Part I
In order to have enough waffles and pancakes for everyone invited to his place, Antonio needs to double each recipe.
 
Questions:
1.     If Antonio doubles each recipe, will he have enough ingredients? Justify your answer.


2.     If he has enough ingredients, how much of each ingredient will Antonio have left after preparing the waffles and pancakes? Show your work.
 
 
Part II
Antonio’s waffles and pancakes were a big success! Now he has been asked to make more waffles and pancakes the next day. But he will not need to double the recipe for pancakes or waffles.
 
Question: Does Antonio have enough ingredients leftover to make a single recipe of waffles, and a single recipe of pancakes? Explain your answer.
 







Part III
Question: To triple the recipe, how much more of each ingredient (if necessary) would Antonio need to buy? Demonstrate how you found your answer.
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