OELL                  3th Grade Common Core Sample Unit that Supports ELLs

Unit Outline: Third Grade Math 
Grade Level 3 Math: Fractions Are Numbers Too!
Introduction: This unit outlines an introduction to fractions as numbers. Teachers may a) use this unit outline as it is described below; b) integrate parts of it into an existing curriculum unit; or c) use it as a model.
Unit Topic and Length 
This unit consists of five lessons with supporting lesson plans, handouts, and assessments. Some lessons are more suitable for two instructional periods; others can be completed in a single instructional period. The Common Core Learning Standards 3.NF.1, 3.NF.2a, and 3.NF.2b are addressed in depth. The CCLS 3.NF.3 is not addressed explicitly, although some activities provided the opportunity to address those standards. 
	Linguistic Access: 
In these supportive materials, a distinction between the vocabulary and language functions is needed to provide entry points to the math content. Both need to be clarified to ensure comprehension and to avoid misunderstanding. This can be done by introducing and/or reviewing the most essential vocabulary words/phrases and language functions in context and with concrete models, when applicable. This is necessary in order for English Language Learners (ELLs) to better understand the meaning of the terms. The following vocabulary/language functions are suggested: 
Vocabulary Words/Phrases

	Tier I
	Tier II
	Tier III

	part
whole 
half/halves
thirds
fourths
equal
divide
shade
sum
sixths
eighths
unit
set
fold
group
member
	equally
describe
represent
equidistant
equivalent
consecutive
element
Frayer Model
graphic organizer


	numerator
denominator
fraction
fraction bar
fractional part
area model
unit fraction
interval
equivalent fraction
number line
set model
pentagon
hexagon



Tier I vocabulary is non-academic language. 
Tier II vocabulary is general academic language.  

Tier III vocabulary is technical language and concepts specific to mathematics that must be carefully developed.
Language Functions: We use language for a variety of formal and informal purposes. Specific grammatical structures and vocabulary are often used with each language function. Some examples of language functions include:
· Comparing and contrasting 
· Explaining 
· Asking questions 
· Expressing likes and dislikes 
· Cause and effect 
· Summarizing 
· Predicting 
· Agreeing/disagreeing 
When teaching about language functions, it is important that teachers explicitly teach the vocabulary and phrases associated with each language function. For example, when teaching the language function of compare/contrast, teachers may teach the following vocabulary: both, similar, also, different, in contrast, similarly, etc. 

	Content Access: 
To provide content access to ELLs, it is important that they are familiar with the concept of creating diagrams to illustrate a situation or represent a fraction. Students should be familiar with how to organize information, as well as understand the area model, the set model and the number line. ELLs must be able to explain all the representations using academic language terms such as numerator, denominator, and fraction bar. 
In order to successfully develop the concept of fractions, different models must be presented to ELL students. In addition to understanding the area model, students should use number lines, and set models to develop the essential understanding of equal parts of the whole. The number line, in particular, supports the understanding of fractions as a number or value. Fractions with numerators greater than one must be understood as a sum of unit fractions.


Common Core Learning Standards: 3.NF.
Develop understanding of fractions as numbers.
1. 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. 
2. Understand a fraction as a number on the number line; represent fractions on a number line diagram.
A) Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
B) Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.
3. Explain equivalent of fractions and special cases, and compare fractions by reasoning about their size.
A) Understand two fractions as equivalent (equal) if they are the same size, or point on the number line.
B) Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3. Explain why the fractions are equivalent, e.g., by using a visual fraction model. 
C) Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers. Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram.
D) Compare two fractions with the same numerator or the same denominator by reasoning about their size. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with the symbols >, =, <, and justify the conclusions, e.g., by using a visual fraction model.
	Big Ideas/Enduring Understandings:
· Fractions represent parts of a whole, where the whole is divided into equal parts
· Fractions represent a value on the number line
· Fractions can be represented in multiple ways
· The size or magnitude of a fraction depends on the whole. Its position on the number line is absolute.
· As the denominator becomes larger the unit fraction becomes smaller.
	Essential Questions:
· What kind of number is a fraction?
· Where does it exist on the number line?
· What are the ways fractions can be represented?
· Why is your half bigger than mine?
· Would you rather share your chocolate bar with three friends or six friends? 


	Language Objectives:
· Students will understand the meaning of numerator, denominator, fraction, fraction bar, number line, area model, set model, equal, divide, circle, square, rectangle, whole, part, halves, thirds, fourths, sixths, eighths, etc.
· Students will use the vocabulary appropriately in oral and written communication. 

	Content Objectives: 
· Students will read and write fractions.
· Students will reason using fractions.
· Students will use and create different models to represent fractions: the area model, the set model, and the number line.
· Students will compose and decompose fractions into unit fractions of the same denominator.


	Explicit Support for English Language Learners
Scaffolds and Resources: 
Strategies Specific to English Language Learners
· Total physical response (TPR) is a language-learning method based on the coordination of speech and action. It was developed by James Asher, and it is linked to the trace theory of memory, which holds that the more often or intensively a memory connection is traced, the stronger the memory will be. Language is learned best through action.
· Vocabulary and language development: Teachers introduce new topics by discussing key vocabulary words. When introducing fractions, they must begin with a discussion that taps into students’ prior knowledge. 
· Cooperative learning/group work allows students to work together and engage with a mathematical concept through peer interaction and support. Cooperative learning helps develop key literacy for ELLs (Reading, Writing, Speaking, and Listening) through the content area of mathematics.
· Visual aids provide clues and context. In the classroom, visual aids provide sensory support students can refer to as needed. Pictures, diagrams, and charts make the content more accessible. Procedures can be shown with picture clues or listed on the board.
· Cognates are words that are similar in two languages. The teaching of cognates is one of the most effective methods of instruction for English learners.
·  Metacognition involves teaching the student to think about the thinking process. To teach metacognitive skills, the teacher must model the thinking processes as he/she works toward solving a problem and asks students to do the same.
· Authentic assessments provide for the application of mathematical concepts and skills. Different activities with real-life applications must be used to assess learners. The formative assessment (exit slips) is key to checking daily for understanding. 
· Sufficient wait time allows English language learners additional wait time after a question is posed. This additional time is needed for ELLs to translate the question into their native language (L1) and then translate their response back into English. Incorporating this additional time into the instruction will help reduce any anxiety associated with learning in a non-native language. Another highly effective strategy is to give ELLs advance notice of the questions they will be expected to answer. This provides them with time to develop their responses and supports their learning. For example, you might tell Jose that he will be asked to respond to a question after another student has given his/her response. This will give Jose extra time to process and formulate a response. 
· Explicit instruction is essential. Direct teaching of academic language, concepts, and skills is necessary to ensure ELLs receive coherent, scaffolded, and seamless instruction.
· Real-world contexts and relevant themes allow the learner to connect with the content in a way that is engaging and applicable to the student. Themes that appeal to students will generate interest and motivate them to learn more effectively. 
· Modeling, graphic organizers, and the use of a variety of visual aids, including pictures, diagrams, and charts, helps all students—especially ELLs. It allows them to easily recognize essential information and its relationship to supporting ideas. Visuals make both the language and the content more accessible to students. 
· Change speech patterns to focus students’ attention. Slow down your rate of speech. Pause. Check often for comprehension. Ask students, “Do you understand? Thumbs up for yes; thumbs down for no.” This provides a way for ELLs to let you know whether you need to adjust your delivery without having to request it outright.
· Enunciate words. Speak clearly. Use intonation. Emphasize or exaggerate important vocabulary.
· Write key concepts on the board. When possible, use different colors and fonts to highlight key concepts. 
· Partner ELLs with strong English speakers or bilingual speakers.
· Encourage participation. Students come from countries with different social mores and cultures. They may feel shy or embarrassed to speak to other children, or even to adults.
· Hands-on activities provide for a tactile learning experience. They address the needs of the kinesthetic learner. The physical, hand-on act reinforces the mathematical reasoning, and it supports speaking and listening skills.
· Make sure directions are clear. Write the directions on the board or a chart for students to refer to.
· Create a math word wall. This provides students with a concept timeline on the wall. Students can refer to the word wall at any time. Words that are accompanied by pictures or illustrations are even more effective.








Assessment Evidence and Activities
	Unit Pre-Assessment
1. Three friends want to share a chocolate bar. They all want to eat equal portions. Draw lines on the chocolate bar to show where they would cut the chocolate bar to share it equally.
                                       

	
	











2. Each one of the four shapes below is divided into two parts. Only three of the shapes are divided into two equal parts or halves. Which one of the shapes is NOT cut in half? 
 ___________________

Explain how you know (on the lines below). 

_____________________________________________________________________

                  ______________________________________________________________________






3. What is the number that represents the part of this set of cars that is black? 

     _________________
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4. Write the number 1/3 where it belongs on the number line below.


         
                 0                                                                       1


5. Katie has a set of marbles. She has two green marbles and six red marbles.

Draw a picture below that represents Katie’s set of marbles.







Write the number that represents the part of her set that is green? _________________

Write the number that represents the part of her set that is red? ___________________




	Formative Assessment
A Frayer Model can be used as a formative assessment. Review the sample below with students and explain its four different representations of fractions. Then, have students fill in the Frayer Model (see completed sample below) as evidence of their understanding of fractions as a number and as part of a whole. 

Sample of a Frayer Model

	Write the fraction in words.
	Draw as an area model
(using any shape).

	Draw on a number line.
	Draw as a set model.



Completed Sample of a Frayer Model

	Write the fraction in words.

· Three fourths
· Three out of four
· Three quarters
	Draw as an area model
(using any shape).

[image: http://www.ck12.org/ck12/images?id=316901]

	Draw on a number line.


   0                                                         1

                             ¾ 
	Draw as a set model.
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	Summative Assessment
Instructions: Use what you learned about fractions to complete the following task.  
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Annie, Ben, Carlos, Danielle, Evan, and Fran are all friends and they all love chocolate. One day, each of them brought a king-size Hershey’s bar of chocolate to school. They all ate their own chocolate bars during recess. By the end of recess everyone was full of chocolate! Below is a chart that shows how much of their chocolate bars each one of them ate:
	Name 
	Fraction

	Annie
	Two-thirds of a chocolate bar

	Ben
	Three-fourths of a chocolate bar

	Carlos
	Four-sixths of a chocolate bar

	Danielle
	One-half of a chocolate bar

	Evan
	Five-sixths of a chocolate bar

	Fran
	Five-eighths of a chocolate bar



Your task is to: 
· In the spaces below, represent the fraction each person ate using an area model. (You can use a rectangle, circle, or square as your area model.) 
	Annie
	Ben

	Carlos
	Danielle

	Evan
	Fran



· In the spaces below, represent the fraction of the chocolate bar each person ate on the number line. (Make sure to divide the number line according to the fraction and keep the interval evenly spaced.)

	Annie
 

 0                                                                     1
	Ben


 0                                                                     1

	Carlos
 

 0                                                                     1
	Danielle    


 0                                                                     1    

	Evan
         

 0                                                                     1
	Fran
         

 0                                                                     1



· Identify who ate the most chocolate and explain how you know this.
_________________________________________________________________________

· Identify who ate the least amount of chocolate and explain how you know this.

_________________________________________________________________________


Additional Suggested Summative Assessments
1. Sara’s pencil case is in the shape of a rectangle. The cover of the pencil case is divided into equal fractional parts, and it looks like this: 

	

	
	
	

	

	
	
	


Color the pencil case cover according to the following instructions:
· Color  of the cover blue.
· Color  of the cover red.
· Color the rest of the cover yellow.
· What fraction of the cover is colored yellow? ______.


	Learning Plan and Activities
· The unit is designed with a pre-assessment task, an expert task/investigation, formative assessments for each lesson, and a final assessment. This unit is designed to accompany the curriculum a teacher currently uses to teach fractions. The activities in the lessons are meant to foster a deep understanding of fractions by engaging the learner in hands-on, developmentally appropriate and contextual problem solving. 
· The final assessment is designed to assess whether the student can make sense of problems in a real world context, reason quantitatively about fractions, model fractions, and construct viable arguments to justify his/her thinking.
· The exit slips for each lesson form the basis of the formative assessments. They are constructed to assess the particular content of that lesson. Each exit slip is included as a handout for each lesson.
· The pre-assessment and final assessments are also included as separate documents attached to this unit.


	Resources
Math Manipulative Websites
Teaching Children Mathematics recommends these websites:
· National Library of Virtual Mathematics: http://nlvm.usu.edu/en/nav/vlibrary.html
·  NCTM Illuminations website (search by grade and topic): http://illuminations.nctm.org
· Shodor Interactivate: http://www.shodor.org/interactivate
· http://www.glencoe.com/sites/common_assets/mathematics/ebook_assets/vmf/VMF-Interface.html
· Kids’ Zone Create a Graph: http://nces.ed.gov/nceskids/createagraph
· Whatworksclearinghouse.com
· Berkeley.edu 
· Mathisfun.com
· Learnzillion.com





Lesson 1: Exploring Fractions – Area Models
Mathematical Goals:
· Students will be able to recognize the difference between part and whole.
· Students will be able to write a quantity as a fraction.
· Students will be able to represent fractions in various area models (shapes).
Language Goals:
· Students will be able to explain orally and in writing the difference between numerator and denominator.
· Students will be able to recognize irregular plurals and correctly apply them in the context of mathematics.
· Students will be able to use the vocabulary introduced to describe their mathematical thinking.
Draw attention to the patterns of English language structure. ELL students may not be familiar with irregular plurals. Unlike regular plurals (e.g., third/thirds, eighth/eighths, box/boxes), irregular plurals are not formed by adding “s” or “es” to the singular of a word. Because there is no general rule for forming irregular plurals (e.g., half/halves, mouse/mice, child/children), students must memorize them. This requires explicit attention.
Materials:
· Various food items that can be easily divided into halves, thirds, and fourths 
· Shapes that are on cardstock labeled with the shape’s name
· Whiteboard slates
· Crayons
· Vocabulary chart
· Unit pre-assessment
· Handout #1: Knowledge Rating
· Handout #2: Fractions Word Bank Activity
· Handout #3: Dividing Shapes into Fractions
· Handout #4: Exit Slip 
Common Core Learning Standards:
3.NF.1  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. 
	Common Issues:
	Suggested Questions and Prompts:

	Students divide the area model into unequal parts.
	· If the shape represents a piece of chocolate, which part would you want to get?
· How can you divide it so you share it equally?

	Students shade all the fractional parts.
	· What is the total number of fractional parts?
· How many were you supposed to shade?
· What do you need to do?
· Provide them with another visual.

	One student is doing all the work.
	· Find out if there is a language issue. ELLs might have misunderstood the instructions.
· Ask a student who is not contributing how he/she would shade a particular shape: Do you agree with what your partner(s) did?

	Student is not able to read the words/terms on a vocabulary sheet.

	· Have a copy available in student’s native language, or have someone translate the instructions orally for the student.
· Have the student who is struggling with reading vocabulary sit with someone who can read it to him/her.



Vocabulary Instruction: 
Have students create a running vocabulary page in their notebooks that they will use throughout the unit. The page should include five separate columns, and should be labeled as follows:
	Word
	Definition
	Example
	Picture
	Native Language Cognate



This will enable ELLs to reference mathematical terms when needed. Also, it is recommended that bilingual dictionaries be available in the classroom so ELLs can translate words from their native language.
The following vocabulary list should be prepared for the first lesson:
	Tier I
	Tier II
	Tier III

	part
	equally
	numerator

	whole
	describe
	denominator

	half/halves
	represent
	fraction

	thirds
	
	fraction bar

	fourths
	
	fractional part

	equal
	
	unit fraction

	divide
	
	area model

	shade
	
	



It is prefered that ELLs explore mathematical concepts and then attach related language to them. That is, the vocabulary arises from experience and investigation. 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. Having a running vocabulary page serves as a reference for ELLs to use as they engage in learning activities. 
Pre-Assessment
Assign students to pairs and distribute a copy of Handout #1: Knowledge Rating to each student. Working individually, students take three minutes to quickly rate their individual recognition and understanding of the target vocabulary. Then, ask students to turn to their pair partner and compare their rating of terms. Next, call on some students to share with the whole class what they heard from their partner.
Having students rate their knowledge of target vocabulary will facilitate metacognitive development, which is a recommended scaffold for ELLs. The pairing of students allows ELLs to share what they know in a non-threatening way. A large model of the running vocabulary list serves as a visual and a reference throughout this lesson and unit.
Suggested Lesson Outline (with Embedded Support for ELLs)
Students will complete the unit pre-assessment the day before beginning the unit. Explain to students that the pre-assessment will be used to see not only how much they already know, but also how much their understanding of fractions will grow.
Whole-Class Guided Instruction 
Provide the students with some background information about the goals for the day.  State:
Today we will begin a unit on fractions, and you will be hearing new words to describe these numbers.
Prepare various food items to demonstrate the dividing of objects into equal parts, and distribute Handout #2: Word Bank Activity to each student. A graphic for each food item is provided on the handout. As you cut the food into the fractional parts, instruct the students to do the same on their handout. Individually, students will fill in the corresponding word for the parts (i.e., halves, thirds, fourths). 
Providing graphics visually supports the vocabulary being taught. Visual information combined with the use of the language can help ELLs internalize the meaning of terms.
Hold up an orange, and say: 
This is an orange. Right now it is whole; it is one piece. If I divide it into two equal parts, I can share it with someone.
Cut the orange in half, and ask:
Is it whole now? [No]
What do we call the parts?
Elicit half and halves from students. Write the words “half” and “halves” on the board for the class to see, pointing out that halves is the irregular plural for half. Then, have students divide the graphic of the orange on the handout and write “halves” on the blank line in the sentence next to it.
Say:
There are two halves—two equal parts—in the whole orange.
Then, putting the two halves together, say:
 Two halves equal one.
Next, hold up a slice of American cheese. Repeat the process for thirds. 
Next, hold up a graham cracker (or any cracker than can easily be divided into four equal parts). Repeat the process for fourths.
Using these concrete objects while discussing the vocabulary allows ELLs to contextualize the concept. Contextualization is a scaffold recommended to support ELLs in accessing the mathematics in the lesson. 


Tell students:
Now we will begin to learn about fractions by using shapes. We will learn how to take different shapes and divide them into equal parts.
Show students each labeled shape that you have put on cardstock: a circle, a square, and a rectangle.
Using the area model to represent fractions provides ELLs an additional representation to build on the prior activity while building new knowledge. The use of multiple representations fosters ELLs’ learning of language and concepts.
“Whole” means all of something. Remember when we saw the whole orange, the whole slice of American cheese, the whole graham cracker? When we divide the food into equal parts, these parts are called fractions. Each one of these equal parts is a unit fraction.
Students can use white boards for the next whole-class activity. Draw a large circle on the board, and tell students to pretend the circle is a birthday cake.
Right now I have one whole birthday cake as represented by this circle. The circle is an example of an area model. Any shape can be an area model. 
When I want to represent one whole of something, I write the number 1. Let’s all write the number 1 to represent one whole cake. I want to divide this circle—my area model—into two equal parts. Each part is going to be less than the whole cake.
Divide the circle (cake) in two equal parts.
When I put them together, do these two parts equal a whole? Yes. I have one half and and I have another half. I have two halves—and together, two halves equal one. Halves are fractions. Fractions are written with one number over the other with a line in between. Each half is a unit fraction.


Draw a fraction bar and ask students to do the same. 
Draw a line—called the fraction bar—in the middle of your board. What is each piece of the birthday cake called? One half. Correct. Now let us see how we can write one half as a fraction. The number of equal pieces that an object is divided into is the bottom number. We call this the denominator. 
On the board, show where you write the denominator. Next to it, write the word “denominator.” Instruct students to do the same on their whiteboards. Then, say:
 Let’s write the number 2. 
The number on the top is called the numerator. This is the number of parts of the whole we are talking about. For this fraction, the numerator is 1. This completely new number is called one half and it represents one half of the cake. One half (  ) is a unit fraction. 
Model where to write the numerator, and write the word “numerator.” Students should do the same. 
Repeat the process for thirds and fourths, using a different shape as the area model. Squares, rectangles, and triangles offer multiple visuals of fractions. Squares, in particular, offer multiple ways to divide an area into the same fractional pieces. For example, these are representations of fourths: 
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In order for students to fully understand that fractional parts of one are equal, it is essential that teachers use accurate representations of the area models when introducing this concept. Sketches or free-hand drawings are naturally inaccurate and can lead to misunderstandings by students.
Using the area model that is displayed on the board or overhead, students will draw the shape and fill in the fractional parts on their whiteboards. At this time, review the term unit fraction. A unit fraction is a fraction that represents one part of the whole, and therefore it always has a numerator of 1. Ask students to write unit fractions with the denominator 2, the denominator 3, and the denominator 4.
Then, call on a student to write the unit fractions in size order, from smallest to largest, on the board. 
Ask:
Of these three unit fractions, which is the largest? [  ] Why do think it is the largest?
Which is the smallest? [  ] Why do you think it is the smallest?
Make sure students understand that the larger the denominator, the smaller the unit fraction. 
Small-Group Work
Distribute Handout #3: Dividing Shapes into Fractions. Assign students to pairs and have them practice what they have learned by completing the problems on the handout. When time is up, review the problems with the class.
It would be beneficial to pair ELL students by their native language when possible. Ideally, one pair partner should be more English proficient than the other. Using ELLs’ native language is an effective way to activate prior knowledge and enable students to develop conceptual understanding while learning English.
Next, distribute Handout #4: Exit Slip. Instruct students to complete it independently. Collect the completed Exit Slips and use them to assess students’ understanding of the lesson. 

Lesson 1: Exploring Fractions – Area Models
Handout #1: Knowledge Rating

Name: ________________________________ Date: _______________________
Rate the following according to this scale (1, 2 or 3):
1. I have never heard this word/term before.
2. I have heard this word/term but do not know how to apply it in mathematics.
3. I understand this word/term and know how to apply it mathematics.
	______  part
	______ unit fraction

	______ whole
	______ divide

	______ half/halves
	______ represent

	______ shade
	______ fraction

	______ numerator
	______ thirds

	______ denominator
	______ fourths

	______ fraction bar
	______ area model






Lesson 1: Exploring Fractions – Area Models – Comparing Area (size) of Fractional Parts
Handout #2: Word Bank Activity
Name:  _______________________________________ Date: __________________________		
	   Word Bank:      halves               thirds                         fourths
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We have two equal _______________ of the whole orange.
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We have three equal _____________ of a whole slice of American cheese.
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We have four equal ______________ of a whole graham cracker.

Lesson 1: Exploring Fractions – Area Models 
Handout #3: Dividing Shapes into Fractions
Name: ________________________________________    Date: _________________________

Directions: Divide each shape into equal parts according to the fraction written next to the shape. Shade in one of the fractional parts.   	 


                                    Halves	               					Halves



                                                  Thirds			                                         Thirds

                                                                        						                 

                                                                       Fourths 						Fourths

Bonus Brain Buster:
1) How many different ways can you divide the square into fourths? 


2) Which of the shapes on the handout would be difficult to divide into fourths? Why?
________________________________________________________________________________________________________________________________________________________
Lesson 1: Exploring Fractions – Area Models
Handout #4: Exit Slip
Name: _________________________________________	Date: ________________________

1) Directions: Divide each of the squares below into two equal parts. Show as many ways as you can. Use as many of the squares as you wish.


	





2) The area model (rectangle) below is divided into four pieces:





Are the parts fourths? _________

Explain how you know this: 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Lesson 2: Fraction Action  
Mathematical Goals:
· Students will be able to recognize the difference between part and whole.
· Students will be able to write a quantity as a fraction.
· Students will be able to represent fractions as parts of a whole using the area models (shapes).
Language Goals:
· Students will be able to explain orally and in writing the difference between part and whole in English. (Students may use their native language and progress to English with structured support.) 
· Students will be able to recognize that most fractions end in “th” or “ths” (e.g., fourth/fourths, sixth/sixths), and that exceptions include half/halves and third/thirds. 
Materials:
· Sandwich bags
· Scissors
· Teacher’s Resource: Shapes Template
· Construction paper (six different colors)
· Index cards
· Blocks
· Sentence strips or chart tablet
· Handout #1: What’s the Fraction?
· Handout #2: Exit Slip
Common Core Learning Standards:
3.NF.1  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. 
	Common Issues:
	 Suggested Questions and Prompts:

	Student shades the opposite of the fraction specified. For example, if you ask a student to shade  , he/she might shade instead.
	· Model the fraction  with blocks. 
Ask: What do you notice?
· Then, model the fraction  with blocks. 
Ask: What do you notice?

	tudent shades all the fractional parts.
	· What is the total number of fractional parts?
· How many were you supposed to shade?
· What do you need to do?


	One student is doing all the work.
	· Find out if there is a difference in language proficiency. ELLs might have misunderstood the instructions.
· Ask a student who is not contributing how he/she would shade a particular 
shape: Do you agree with what  [student’s name] did?  

	Student is not able to read the terms on the vocabulary sheet.

	· Have a copy available in the student’s native language, or have someone translate the instructions orally for the student.
· Consider having visual representation available for ELLs.
· Have the child who is struggling to read vocabulary sit with someone who can read it to him/her.



Vocabulary Instruction:
	Tier I
	Tier II
	Tier III

	part 
	equally
	numerator

	whole
	describe
	denominator

	half/halves
	represent
	fraction

	thirds
	
	fraction bar

	fourths
	
	fractional part 

	equal
	
	area model 

	divide
	
	unit fraction

	shade
	
	

	sum
	
	

	sixths
	
	

	eighths
	
	



Review the vocabulary from Lesson 1. Prepare and distribute the following fill-in-the-blank activity to each student and write the missing vocabulary word/term on the board. Have students identify the missing word/term in each sentence and place it where it belongs on the index card.  
Sample sentences:  
· The   [denominator]_ represents the total number of equal parts in a fraction.  
· The  [fraction bar]  is the line that separates the numerator and denominator.
· A   [unit fraction]  represents one equal part of the whole. 
Sentence frames provide support for ELLs and enable them to participate in math discussions. They contextualize and bring meaning to vocabulary. They also provide a structure for practicing and acquiring the skills necessary to communicate in English.
Suggested Lesson Outline (with Embedded Support for ELLs):
Before the lesson, prepare “shape bags” for students, using sandwich bags and the templates provided (see Teacher’s Resource: Shapes Template). Each shape bag should contain one whole shape (either a square, a rectangle, or a circle) as well as a complete set of fractional parts of that shape: halves, thirds, fourths, sixths, and eighths. Each whole shape and its fractional parts should be cut out of construction paper and represented by different colors. For example, all whole shapes are yellow; all halves are blue; all thirds are orange; all fourths are green; all sixths are purple; and all eighths are red. Prepare enough bags so that each group of four students has its own bag with which to work.
Color-coding is a strategy that allows ELLs to visualize the idea that different shapes can be represented by the same fractional number. Using manipulatives to introduce concepts and vocabulary help ELLs to internalize the meaning of terms by a providing a visual and tactile experience.

Whole-Class Guided Instruction
Review the previous day’s lesson. Draw different area models to refresh students’ memory. Then, write the fraction  and the words “numerator” and “denominator” on the board. Ask questions to elicit responses from students that will reflect their understanding of the previous day’s lesson.
Tell students that shapes can be divided into different fractional parts. 
Write the word “divide” on the board. 
Depending on their language proficiency, ELLs benefit from having written text and visual representations to refer back to if they were not able to understand all the oral language.
Ask students the following questions:
Can someone give us an example of how to use the word “divide” in a sentence? How can we use the word “divide” in a sentence about fractions?
When asking questions, provide sufficient wait time for ELLs to process their answers. Often ELLs have to translate the question to their native language in order to process it. This takes time. An effective strategy to get ELLs to participate is to ask them to turn to a partner and give their answer before making it public. This will allow ELLs to rehearse their response and gain confidence.
After eliciting responses from students, display the following sentence frame and have students write it down: 
· Maria wants to   [divide]  the chocolate bar between her two friends so that they will both have an  [equal]  amount.
Then, have students complete the sentence by selecting the two correct missing words from the following list: “divide,” “fraction,” “halves,” and “equal.” 
After sufficient wait time, call on a student to read his/her filled-in sentence frame to the class. Then, ask if anyone has filled in the sentence frame differently. Review the correctly completed sentence frame with the class and answer any questions students might have. 
Building on the prior lesson, remind students about what they learned before:
Today we are going to learn about different fractions. Yesterday we learned about halves, thirds, and fourths. Who can name a fraction that’s different than those?
As students provide their answers, write them on the board as fractional numbers. 
Listing answers on the board allows ELLs to benefit from other students’ thinking and learn ways to express mathematical ideas in English. It also help ELLs’ bridging and building schema.
Small-Group Work
Assign students to groups of four, and assign each group a table. Group ELL students by their native language if possible. (Ideally, at least one group member should be more English proficient than the others.)
Working in small groups, where students communicate in a comfortable setting, promotes learning for ELL students. Having ELLs’ use their native language is an effective way to activate prior knowledge (e.g., using cognates) and allows them to develop conceptual understanding while learning English. ELLs may also be more willing to take risks in small groups, seeking help with English from their peers.
On your group’s table, there is a bag that contains a shape and different fractions of that shape. Each table has been assigned a specific shape—a square, a rectangle, or a circle. 
Before students open the shape bags, model the concept of forming a whole from the pieces in the bag. Using a circle as a whole, show one half, and then the other half. 
State:
One half plus another half equal two halves; and two halves equal one (whole).
Write the corresponding mathematical sentence on the board:  (Although students have not formerly been introduced to addition of fractions, they can intuitively grasp this concept from their prior use of manipulatives.)
Similarly, model with thirds, teaching explicitly that  +  +  = , and that  is one whole.
Note: It is critical at this point to introduce fractions with numerators greater than one. Ask students what they would name the fraction number you get when you have  and another . Write the answer [  ] on the board, and review the meaning of the numerator and denominator again.
Ask students:
Is   a unit fraction? [No]
State that all fractions that are not unit fractions can be expressed or written as a sum of unit fractions (e.g.,  =  +  + ).
Tell students:
Open the bag that is on your table. It contains one whole shape and different sets of unit fractions of that shape. Using the pieces, build as many whole shapes as you can. 
When students at each table have put together all their equal fractional parts to make whole shapes, call the groups to a meeting area. Take the square and review the learned concept. Allowing for wait time after each question, say:
When I divide this shape into two equal parts, it is divided into two halves. Close your eyes and think what you would call it when I divide this shape into three equal parts? [Thirds]
What about when I divide his shape into six equal parts, who could tell us what the parts are called? [Sixths]
When I divide this shape into eight equal parts, what are the parts called? [Eighths]
When I divide this shape into four equal parts? [Fourths] 
Asking all students to close their eyes and think about the answer allows ELLs equal access to the content by providing wait time.
Small-Group Share-Out
Have each group present to the entire class. They will show how to make a whole from the pieces from their bags while working with their peers at their table. A sentence strip holder can be used to hold shape pieces together. Students orally describe their assigned shape using the model sentence below (written on the sentence strip):
This  [name of shape]  is divided into  [number]  equal parts. Each part is known as  [name of fraction] .  
Example: This circle is divided into six equal parts. Each part is known as one sixth or  .   
The visual representation of each piece reinforces the concept for English language learners. Also, the activity helps to promote language acquisition in both speaking and listening. The sentence frame provides a structure for the type of oral and written responses that are expected. It allow ELLs to participate in the math discussions.
After each group orally presents its fractional shape area model, have students place the fraction shapes back in their group’s bag. At this point, each bag contains one whole shape plus the fractional pieces of that shape. Next, rotate the bags so that each group now has a different shape. Groups should combine the parts of the new shape to make wholes. After 5-6 minutes, rotate bags again. Continue until each group has the opportunity to work with each of the three shapes.
Individual Work
After group work is complete, distribute copies of Handout #1: What’s the Fraction? so students can practice what they’ve learned. Call on students to give their answers to the problems on the handout, and correct any misconceptions.
Distribute Handout #2: Exit Slip to the class, and have students complete it independently to assess their understanding of the lesson. 












Lesson 2: Fraction Action
Handout #1: What’s the Fraction?
Name: _______________________________________  Date: _____________________
Directions: Below each shape, write what fraction of the whole is shaded.
     [image: http://www.abcteach.com/free/p/polygon0313rgb.jpg]				[image: http://members.abcteach.com/tmp/18796_139790_502e9a6dba8f6.jpg]
	         _______________						    _____________
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Lesson 2: Fraction Action
Handout #2: Exit Slip
Name: _____________________________________ 	Date: ______________________
Directions: In the space below, make two drawings of the same shape for your area model. Shade one of them to represent  and the other to represent  . 






Bonus Brain Buster:  
1) How are the two area models you drew similar? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2) How are the two area models different?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Square

	 



	

	



Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Square (Cont’d.)
	

	

	



	

	

	

	



Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Square (Cont’d.)
	

	

	

	

	

	



	

	

	

	

	

	

	

	



Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Rectangle

	





	
	




Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Rectangle (Cont’d.)

	
	
	




	
	
	

	





Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Rectangle (Cont’d.)

	
	
	
	
	
	




	
	
	
	
	
	
	
	



Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Circle 




Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Circle (Cont’d.)


















Lesson 2: Fraction Action
Teacher’s Resource: Shapes Template – Circle (Cont’d.)























Lesson 3: Number Lines
Mathematical Goals:
· Students place each fraction on the number line.
· Students recognize that a unit fraction is a fraction whose numerator is one.
· Students piece together unit fractions to represent a fraction with numerator greater than one.
· Students will understand that each benchmark fraction represents a specific value less than one. 
Language Goals:
· Students will explain orally where different fractions belong on the number line.
Materials:
· Sentence strips or chart tablet
· Labeled Post-it® notes with the following number: and 1
· Handout #1: Placing Points on a Number Line
· Handout #2: Exit Slip
Common Core Learning Standards:
3.NF.2  Understand a fraction as a number on the number line; represent fractions on a number line diagram.
1. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
2. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.

	Common Issues:
	Suggested Questions and Prompts:

	The intervals between units are not equidistant.
	· Do you think the distance between the numbers is the same? How can you check the distance?
· Is the distance between your intervals the same?

	Students do not start at zero on the number line.
	· Why did you start here? How did you know where to start?

	Students are unfamiliar with the number line. 
	· Pair student with another student who is more familiar with a number line.
· Use a ruler as a model for a number line.

	Students are not recognizing that numbers going to the right are increasing.
	· Students can be directed to a ruler and shown how the ruler increases to the right.  



Vocabulary Instruction:
Students should refer to the running vocabulary chart posted in the classroom. Review vocabulary words that have already been introduced by playing “What Am I?”
 Say:
I am the fractional part that one child would get if we divide one cookie equally among three children. What am I? [A third]
Add the following new vocabulary words to the list: interval, unit, number line, part, equidistant. 
	Tier I
	Tier II
	Tier III

	part
	equally
	numerator

	whole
	describe
	denominator

	half/halves
	represent
	fraction

	thirds
	equidistant
	fraction bar

	fourths
	equivalent
	fractional part

	equal
	
	area model

	divide
	
	unit fraction

	shade
	
	interval

	sum
	
	equivalent fraction

	sixths
	
	

	eighths
	
	

	unit
	
	

	set
	
	



Display a simple number line with intervals 1–10 properly labeled. 
[image: ]

Write the word “interval” on the board.
Visuals are just one way to make possible multiple representations that allow ELLs to make sense of the mathematics. Also, writing the word “interval” helps ELLs focus on an important concept while learning the oral and written form of the word. 
Ask the class:
Who can read this word for the class? Where have you heard or seen this word before?
When asking questions, provide sufficient wait time for ELLs to process their answers.
Refer to the displayed number line and show them examples of intervals on the number line.
An interval is the distance, or space, between any two points on the number line.  We measure intervals in units. Some intervals are one unit long. For example, the interval between points 0 and 1 is one unit (the difference between 0 and 1). The interval between points 4 and 5 is also one unit (the difference between 4 and 5). But some intervals are made up of many units. For example, the interval between points 5 and 9 is four units (the difference between 5 and 9).
What are some other intervals on this number line? How many units are in those intervals? 
Continue this line of questioning for each new vocabulary word until you feel the students are comfortable with the new terms. 
Suggested Lesson Outline (with Embedded Support for ELLs)
Whole-Class Instruction 
Make number lines available on chart paper, or draw them on sentence strips and display them for easy reference throughout this lesson. (In order for students to understand that fractions represent equal parts of a whole, it is essential that the units on the number line you draw are of equal length.) 
These visual scaffolds help ELLs contextualize and make sense of the relationships between words and concepts.
Tell students:
Today we are going to learn about number lines and where fractions belong on a number line.   
Write some of the fractions from the previous day’s lesson on the board. Model some of the fractions with an area model. Invite students to come up to the board to illustrate some area models of their own.
In this activity, the teacher models features of the language to promote language acquisition in all modalities: speaking, listening, and writing.
Display a large number line on the board, labeled 0–1. The number line should be large enough to allow for students to place Post-its on it.
       
     • 		    			  		         		                           •	      	
         0											        1
Holding up a large Post-it with  written on it, ask students:
Where would you place this Post-it to create two equal intervals on the number line?  
Then, have a student come up to the board and place the Post-it directly above  the point where it belongs on the number line (see below).
Note: Since the number line is not marked, students will have to do their best to estimate where these points are located. 
This physical action helps ELLs connect words with images and enables them to generate their own meaning for representing fractions on the number line.
Ask if anyone disgrees with where the Post-it has been placed. If there is disagreement, have that student come up and show you where he/she thinks the Post-it should be placed on the number line. 
At this time, the number line should look like this (with the dot and fraction representing the positioning of the Post-it):
                                                                             
    • 		    			        •          		                           •	      	 0                                                                                                                                  1
      					          			   		                    




Next, say:
We now have a number with two equal intervals, and each interval is one half. Now let’s divide the same number line into intervals that are smaller than one half. Let’s divide it into fourths. 
The number line on the board should now look as follows (with the  Post-it now placed directly below the halfway point on the number line): 
     • 		             •		           •          	         •	                  •	   0					             					          1

Hold up three Post-its: one with  written on it, one with  , and one with  .
Call on three students to come up to the board and have each one place a Post-it where he/she thinks it belongs on the number line. Then ask them individually:
Why did you choose to put your Post-it at this point on the number line?
Ask the class if anyone disagrees with where the Post-its were placed. If there is disagreement, have that student come up and show you where he/she thinks it should be placed on the number line.
At this time, the correctly filled-in number line should look like this (with the dots and corresponding fractions representing the positioning of the Post-its): 
	 


Review the number line with the class. Ask:
Why are   and  at the same point on the number line? [Because they are of equal value: they both represent one half of a whole.] Fractions that have the same numerical value are known as equivalent fractions.
If there is confusion, continue with more examples until you feel the students are comfortable with this concept.  
Next, draw a different number line and divide it (as precisely as possible) into thirds:

     • 		                       •		                    •          	                 •	     	
       0									                               1	
Hand out Post-its with  and  on them. Call on students to place these fractions directly above their corresponding points on the number line, and then ask their classmates to give thumbs up or thumbs down based on the placement of the fractions.
Thumbs up or down is a strategy that allows ELLs equal opportunity to answer the question. 
Next, show a Post-it with  written on it and ask:
Where should we place this fraction on the number line?
Place the Post-it in its correct place, and explain why  and 1 are at the same point on the number line. The number line should now look like this (with the red fractions representing the positioning of the Post-its):
           		            		                                                         
     • 		                      •		                   •          	                 •	     
      0									                               1		

If there is any confusion or there are misconceptions about placing fractions on the number line, provide more examples until you feel the students understand this concept.
Small-Group Activity
Assign students to small groups, and distribute Handout #1: Placing Points on a Number Line to each group. Students will work cooperatively with their group members to complete the activity on the handout.
Working in small groups promotes learning for ELL students by allowing them to communicate in a more intimate setting that helps ELLs better grasp the meaning of new concepts. It is also beneficial to assign ELLs to small groups by their native language when possible. 
Call on students to share their group’s answers with the whole class. 
When ELLs share their thinking in small groups and then with the larger group, it helps them with language acquisition in both speaking and listening.
Distribute Handout #2: Exit Slip to students and have them complete it independently. Use the completed Exit Slips to assess students’ learning of the day’s lesson.









Lesson 3: Number Lines
Handout #1: Placing Points on a Number Line
Name: ______________________________________ Date: ______________________
1. Look at the four numbers below and write them down directly above their corresponding points on the number lines that follow. (Be sure to find the corresponding points for all four numbers.) 
						


	    		         
	     
              0											      1
                     	
           0										              1


2. Now, write the following numbers directly above their corresponding points on the number line below: ,  ,  , and  
(Note: Not all of the corresponding points appear on this number line. If necessary, put dots on the number line to show where these points should be.) 
  
     0				    		 	         		       	              1
How did you know where to place the fourths? Explain.
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
Lesson 3 – Number Lines
Handout #2: Exit Slip 
Name: __________________________________________	  Date: ________________________
1. Adam, Brenda, Carlos, and Diane were having a race to see who would be the first one to reach the end of the block.
a) Adam saw an ice cream truck three-fourths of the way and stopped to buy ice cream. He never made it to the end of the block. On the number line below, which is a model of the block, put a dot to show where Adam stopped. Directly above the dot, write the fraction that corresponds to this point.



  Start										                      End of Block
b) Brenda lost her shoe two-thirds of the way down the block. She stopped to put her shoe back on, but did not finish the race. On the number line below, put a dot to show where Brenda stopped. Directly above the dot, write the fraction that corresponds to this point.



  Start 										                      End of Block

c) Carlos fell when he was halfway down the block. He did not finish the race. On the number line below, put a dot to show where Carlos fell. Directly above the dot, write the fraction that corresponds to this point.




  Start 										                      End of Block

d) Diane stopped one-third of the way down the block to tie her shoelace. After tying her shoelace, she continued the race. She was the only one to reach the end of the block. On the number line below, put dots to show the points where Diane stopped and where she finished the race. Directly above each dot, write the fraction that corresponds to this point.




  Start 										                      End of Block

2. On the number line below, which is a model of the block:
a) Put a dot on the number line that represents the point that each person reached running down the block.
b) Above the dot, write the fraction that corresponds to this point.
c) Below the dot, write the name of the person—Adam, Brenda, Carlos, or Diane—who reached that point.

  


  Start 										                      End of Block




3. Using the appropriate vocabulary words (interval, fraction, equidistant, half, thirds, fourths), answer the questions below:
a) Which person was the easiest to place on the number line? Why?






b) Which person was the hardest to place on the number line? Why? 



Lesson 4: Fractions and Number Lines
Mathematical Goals:
· Students will understand the numerical value of fractions.
· Students will become familiar with the unit fractions. 
· Students will accurately place sixths and eighths on the number line in addition to halves, thirds, and fourths.
Language Goals:
· Students will sequence the steps they used to create the number line using math vocabulary and sequence words as they present.
Materials:
· Sentence strips of different sizes (or sentence strips of difference sizes cut from construction paper)
· Labeled Post-it® notes with the following numbers: , , , , , , and 1; and , , , , , , , , and 1
· Markers
· Handout #1: Number Line Activity Rubric
· Handout #2: Exit Slip
Common Core Learning Standards:
3.NF.2  Understand a fraction as a number on the number line; represent fractions on a number line diagram.
1. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
2. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.
	Common Issues:	
	Suggested Questions and Prompts:

	The intervals between units are not equidistant.
	· Do you think the distance between the numbers is the same? How can you check the distance?
· Is the distance between your intervals the same?

	Students do not start at zero on the number line.
	· Why did you start here? How did you know where to start?
· Imagine you are at the starting point of a one-mile race. Before you begin the race, you have run zero miles. But when you finish the race, you will have run one mile. You will have gone from zero to one.

	Student is not recognizing that numbers going to the right are increasing.
	· Student can be directed to a ruler and shown how the numbers on a ruler are increasing as they go to the right. 



Vocabulary Instruction:
Review vocabulary from previous lessons with a matching game. (See Teacher’s Resource: Template for Sample Matching Game.)
	Tier I
	Tier II
	Tier III

	part
	equally
	numerator

	whole
	describe
	denominator

	half/halves
	represent
	fraction

	thirds
	equidistant
	fraction bar

	fourths
	equivalent
	fractional part

	equal
	consecutive
	area model

	divide
	
	unit fraction

	shade
	
	interval

	sum
	
	equivalent fraction

	sixths
	
	number line

	eighths
	
	

	unit
	
	

	set
	
	

	fold
	
	


 
For ELL students, it is important, to consider the linguistic demands of this math lesson. This involves determining what academic language students will need to understand and use in order to be capable of expressing and communicating their ideas. Addressing the content vocabulary will enable teachers to engage ELLs in learning vocabulary as it arises from the learning experiences.
Suggested Lesson Outline (with Embedded Support for ELLs)
Whole-Class Instruction 
Place two unlabeled number lines on the board: one divided into sixths and the other divided into eighths.
The visual representation of a number line must be displayed so that it is available for ELLs to continuously refer back to it for the rest of the unit. 
 (
1
) (
0
) (
1
)

 (
0
) (
1
)

Today we are going to review what we have learned about number lines. In our previous class, we showed number lines for halves, thirds, and fourths. Today we are going to continue working with number lines. On the board, there are two number lines: one divided into sixths and one divided into eighths.
Point to the number line that is divided into sixths, and ask:
What would the denominator be for the fractions on this number line? Explain. 
 Then, point to the number line that’s divided into eighths, and ask:
What would the denominator be for the fractions on this number line? Explain. 
Write the fractions  and on the board, and say:
Let’s put  and  on the number line. Who can place  where it belongs on the number line? Explain why you chose to place it there.
If the student erroneously places  where the 0 is, address the misconception. You can refer to how a person who is at the starting point of a one-mile has run zero miles. As that person runs the race, he/she gets closer to having run one mile, but it’s not until the person finishes the race that he/she has run one mile. 
Now where do we place ? 
Remember that the fractions with a numerator of one are called unit fractions. By putting the same unit fractions together—adding them—we can come up with new fractions. That means that is equal to , and that is equal to , and so on.
Model this concept on the number line by jumping to the next dot (•) and labeling it . Continue to model to . It is important that ELLs make sense of the idea that  is the number that follows  because it is equal to .  
                   

0     
State:
On this number line, the interval between any two consecutive dots equals one eighth.
Modeling is an effective scaffold that allows ELLs to observe and understand the teacher’s thought processes. In this particular situation, ELLs will benefit from building on prior knowledge of whole numbers (i.e., 2 follows 1 because it is 1 + 1; similarly, 3 follows 2 because it 1 + 1 + 1).
Next, call students to the board to place fraction Post-its for and. Mix up the fraction Post-its so they are not distributed in sequential order. Ask classmates to give thumbs up or down based on placement of the number. 
Thumbs up or down is a strategy that allows ELLs equal opportunity to answer the question. 
State that  is the same as one whole or 1.  
What is another way we can write 1? What are others way we can write 1 as a fraction? [ , ,  ]
Always provide appropriate wait time for ELLs to respond. 
Any fraction where the numerator and denominator are the same is equivalent to one whole or 1. In this case, you can write on your number line either  or 1, or both—because they are equivalent in value. 
Small-Group Work
Assign students to groups of four, and explain that each group will be receiving four sentence strips, each with a blank number line on the front and a fraction indicated on the back. (You may choose to use construction paper strips instead of sentence strips.)
In the set of four number lines, one number line will be used to represent a whole and the others will be used to represent halves, fourths, and eighths. The front of each number line in the set should look as follows:
 (
•                                                                                                         •
0                                                                                                         1
)	

Note: To ensure unformity in this activity, it is important that the number lines extend to the end of the sentence strips (or contruction paper strips).
 (
Here the teacher has an opportunity to help ELLs 
draw attention to patterns of English language structure
 when working with plurals.
)Label the back of each set as follows:
 (
whole (one)
) (
halves
)
 (
eighths
) (
fourths
)


Tell students:
On each of your four different sentence strips, you will find a word on the back. Make sure you use that number line to represent that fraction. I will model halves for you now. Watch as I fold the sentence strip into two equal parts to form halves. 
After folding the number line into halves, model how you mark the halfway point on the number line with a dot (•) and write   above that dot mark.
Ask students:
Where would you put   on this number line? [Above the 1]
 Where would you put   ? [Above the 0]
Place the dots where they belong on the number line: 
 (
             
     
                                                                           
•
    •
                   •
 0
 
                         1
                                                             
)


If necessary, repeat this demonstration. 
Keep the completed number line on display, where students can see it and use it as a visual guide.
Explain to students that  they are now going to work with their group members, and that they should follow the directions you just gave them and fill in the number lines in their set accordingly.
One of the keys to success for ELLs in learning English is using multiple representations. ELLs need to use words, pictures, symbols, gestures, and physical actions to develop understanding of mathematical concepts. In this case, we have a visual representation. If the number lines are drawn on sentence strips or on construction paper, the examples can be left up to be easily referenced throughout this lesson.
Distribute a copy of Handout #1: Number Line Activity Rubric to each group, and tell students:
Now each group will work to make a set of number lines using the sentence strips. I am giving each group a rubric to guide you as you work. Use the rubric to check that you completed your number lines correctly. You will be graded on your work as well as on the oral presentation of your number lines. Make sure your intervals are equidistant, or evenly spaced, and all folds and dots are labeled with the correct fraction. Make sure you write the names of your group members on the back of of each strip.
The use of rubrics facilitate metacognitive development, which is recommended scalfolding for ELLs.
Before students work on creating their number lines in their groups, review the rubric with them so that they fully understand how their work will be graded. As students work, circulate among the groups and informally assess understanding. Remind students to refer to the rubric. After completing the activity, students submit their number lines to be posted on the board. Arrange the number lines in descending order beginning with the whole followed by the largest unit fraction. Ascertain that all elements of the task were completed. Allow each group to present. Make sure to guide their appropriate use of math vocabulary in the presentation and discussion (interval, fraction, unit, equal parts, numerator, etc.).
After students have presented their work, summarize the learning and reinforce understanding of the relationships of halves, fourths, and eighths. Select one group’s set of number lines. Then, pointing to these number lines, ask students:
Which unit fraction is the largest? [1/2]
Which unit fraction is the smallest? [1/8]
Provide appropriate wait time for ELLs to respond to your questions.
Next, point to the number line that is divided into fourths and ask:
Which unit fraction on this number line is equivalent to which fraction on the number line for eighths? [  ]
How many fourths on this number line are equivalent to the same size interval on the the eighths number line? [  ,   ]
What’s another name for  [  ] 
Guide the students to the understanding that the size of the unit fraction and the interval are determined by the length of the whole. When comparing linear fractions, students will learn that the length of an interval from 0 to 1 must be the same. The goal is for students to understand that a fraction represents a part of a whole (part of one), and when comparing unit fractions, the larger the denominator, the smaller the unit fraction. Ask the students why this is  true.
In a follow-up lesson, repeat this small-group activity—this time working with number lines that are divided into halves, thirds, and sixths.
Distribute Handout #2: Exit Slip to students to fill in individually. When time is up, collect the completed Exit Slips to assess their understanding of the lesson.
Lesson 4:  Fractions and Number Lines
Handout #1: Number Line Activity Rubric
	Criteria
	4
	3
	2
	1

	Labels
	The entire number line is labeled correctly.
All group members’ names are clearly written on back.  
	Most of the number line is labeled correctly.
 All group members’ names are written on back.
	Some of the number line is labeled correctly.  
Some group members’ names are written on back. 
	The number line is labeled incorrectly. 
Failed to write group members’ names on back.

	Placement
	All fractions on the number lines are correctly placed at equidistant intervals.
	The fractions are correctly placed on the number line. 
Most of the intervals are equidistant. 
	Some of the fractions are correctly placed on the number line. 
Only some of the intervals are equidistant.
	Fractions are not placed correctly on the number line.
Intervals are not equidistant.

	Oral Presentation
	Without help from the teacher, can correctly and completely explain the steps used to make the number lines.
Can explain what the fractions on each number line represent. 
Can find two pairs of equivalent fractions on two number lines.
	With minimal help from the teacher, can explain the steps used to make the number lines and able to tell what the fractions represent. 
Can identify only one pair of equivalent fractions on two number lines.      
	With some help from the teacher, can recall steps used to make the number lines.
Can tell what the unit fractions represent.
Can identify equivalent fractions equal to 1 
( , , , ,  )
	Can explain the steps used to make the number line in a limited way. 
Cannot explain what any of the fractions represent.   
Cannot identify a pair of equivalent fractions.





Lesson 4:  Fractions and Number Lines
Handout #2: Exit Slip
Directions:  Identify the fraction that is shaded in each shape. Mark the intervals evenly by placing tick marks.  Write the fraction where it belongs on the number line. Use            to show how many unit fractions are on the number line.
 (
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Lesson 4: Fractions and Number Lines  
Teacher’s Resource: Template for Sample Matching Game 
Using the samples below, create a separate template for each fraction you would like to include in the matching game.  
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This fraction has a denominator
 
of 4
.
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0                                            1
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Lesson 5:  Fractions Set Model
Note to Teacher:  If students are still having difficulty with unit fractions (Lessons 1-4), postpone Lesson 5 to a later date. 
Mathematical Goals:
· Students will be able to represent fractions with a set model.
· Students will understand that the total number of elements in the set represents the whole and that each element is the unit fraction.
Language Goals:
· Students will be able to represent halves, thirds, fourths, sixths, and eighths with the set model.
Materials:
· Markers (red and blue) 
· Chart paper
· Skittles®
· Handouts
Common Core Learning Standards:
3.NF.2  Understand a fraction as a number on the number line; represent fractions on a number line diagram.
· Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
· Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.



	Common issues:	
	Suggested questions and prompts:

	Student represents the part-to-part relationship for the set model instead of the part-to-whole (one).
	· Ask student to think of the set as the whole. Draw a circle or rectangle around the set and show how each element is a fractional part of the set. 
· State: Remember the total number of elements in the set is represented by the denominator.

	Student has difficulty making the connection from one representation/model to the next (e.g., number line to set model).
	· Ask student to think of the set as the whole. Draw a circle or rectangle around the set and show how each element is a fractional part of the set.

	Student has difficulty identifying the fraction when the number of elements in the set or group changes.
	· Direct student to count the total number of elements in the new set. Define the denominator. Define the numerator. 
NUM = number of elements of a part
DEN  = total number of elements in a set



Vocabulary Instruction:
	Tier I
	Tier II
	Tier III

	part
	equally
	numerator

	whole
	describe
	denominator

	half/halves
	represent
	fraction

	thirds
	equidistant
	fraction bar

	fourths
	equivalent
	fractional part

	equal
	consecutive
	area model

	divide
	element
	unit fraction

	shade
	set
	interval

	sum
	
	equivalent fraction

	sixths
	
	number line

	eighths
	
	set model

	unit
	
	

	fold
	
	

	group
	
	

	member
	
	



Whole-Class Introduction 
Guided Activity Using Total Physical Response
The following guided activity will allow ELLs to engage with mathematics by using total physical response (TPR). This is an effective strategy to practice and teach mathematics to ELLs. The physical actions combined with the use of language can help ELLs internalize and develop conceptual mathematical understanding.
Invite six students—two girls and four boys—to the front of the class. Make sure that the boys are not standing next to each other.
Tell the class that this group of students is a set. Then, ask:
 What are the members (elements) of the set? [Boys and girls]
Some are boys and some are girls. What fraction of the set represents “Girls”?
Set up the same fraction frame as before:
 (
Fraction of 
students that are girls
  =  
  
=
 
=
 
2 out of 6 = two sixths
)


This is how you represent fractions using the set model. Each element is part of the set, and the total number of elements is the whole. 


Sentence frames prompts ELLs to the structure of the written response that is expected.
Invite two more girls up to the front of the class to join the others. The class will have to complete the fraction frame for the fraction of girls. Students may erroneously respond that the girls represent  of the whole. These are students who focus on the part changing and not the whole changing. Direct them to complete the sentence frame.
 (
Fraction of 
students that 
represents 
“
G
irls
”
 
  =  
  
=
 
= 4 out of 8
 
= four eighths
)



Write the words “element,” “set,” “group,” and “member” on the board. On a T‑chart, ask students to list the words where they think they belong under the headings PART and WHOLE:
PART     WHOLE  


Prompt students to come up with any other words that can be added to the T‑chart (e.g., “numerator,” “denominator”). Students may use “set” and “group” interchangeably, and “element” and “member” as well.  Display a visual of eight stars.
Say:
There are eight stars in this set, or group, of stars. Each star is a member, or element, of the set.  
Repeat with another visual using the same sentence frame. There are __________ in this set. Each _________ is an element of the set.
Suggested Lesson Outline (with Embedded Support for ELLs)
Tell the students:
Today we are going to learn about how we can represent fractions using a set of objects. We will call it the “set model.” The set model has similarities to the other models—the area model and the number line—that you have already learned. It also represents unit fractions as equal parts  of a whole. Look at the set of stars again.
On chart paper, draw a set of eight stars—five red and three blue—in a 4 x 2 array, and display it to the class. Then, enclose the set of stars in a rectangle. This will help students connect the set model to the area model.
  	
	  [image: http://content.mycutegraphics.com/graphics/star/red-star.png] [image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg]  [image: http://content.mycutegraphics.com/graphics/star/red-star.png]  [image: http://content.mycutegraphics.com/graphics/star/red-star.png]
                                   [image: http://content.mycutegraphics.com/graphics/star/red-star.png]   [image: http://content.mycutegraphics.com/graphics/star/red-star.png][image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg][image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg]

We can think of fractions as parts of a set or group. Look at the eight stars here. We can think of all eight stars within the rectangle as one whole set.  
If I want to break the whole set into equal parts, then each star is one part of the whole. Each star is an element of the set. Each star is a unit fraction.
Write the following fraction:  .
What number did I write? Why?
 Because each star represents one-eighth of the set.  
As you count  , draw lines that separate each of the stars within the rectangle. Have students count along with you. The set model should look like this now:
	[image: http://content.mycutegraphics.com/graphics/star/red-star.png]
	[image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg]
	[image: http://content.mycutegraphics.com/graphics/star/red-star.png]
	[image: http://content.mycutegraphics.com/graphics/star/red-star.png]

	[image: http://content.mycutegraphics.com/graphics/star/red-star.png]
	[image: http://content.mycutegraphics.com/graphics/star/red-star.png]
	[image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg]
	[image: http://rineyvillesoccer.org/wp-content/uploads/2011/08/bluestar.jpg]



When you put all the stars together, it is one whole set. 
Notice that each star in the set is not the same. There are five red stars and three blue stars. What part of this whole set is red?  
Students should respond  . If not, make explicit that each red star is an element of the set and it represents . As you point to each red star, write and say:   plus  plus  plus   plus   totals .
This will reinforce the concept of  as the sum of the five unit fractions.  
Set up the board with the following:
 (
Fraction of 
stars that 
represent
 red
   =  
  
=
  
= 
 
5 out of 8  =
 
five eighths
)



Repeat the same process with the blue stars. Reintroduce the concept of    as representing the whole set. 
 (
Grouping ELLs strategically in small groups create a learning environment that promotes learning English
.
 
)Small-Group Work
Assign students to groups of four.
Tell students:
Now you will practice making your own set models for fractions using Skittles.
 (
Manipulatives
 provide the means for ELLs to construct physical models of fractions and 
see
 the relationship to the whole. 
)Students will work together in small groups using Skittles as a manipulative to model different fractions in a set model.  After discussing each set model, the group should reach consensus.

Distribute Handout #1: Creating Set Models to each group, and review the directions with them. Circulate among the groups and informally assess understanding. When time is up, call on a member from each group to give his/her group’s answers. Make sure to guide their appropriate use of math vocabulary when they pesent their responses.                

Distribute Handout #2: Exit Slip to each student and have them fill in the answers individually. When time is up, collect the the completed handouts to assess students’ understanding of the lesson. 







Lesson 5: Fractions Set Model 
Handout #1: Creating Set Models 
Name: __________________________________________	Date: _______________________			       [image: http://t2.gstatic.com/images?q=tbn:ANd9GcQrQI7wig_u0OX3lR2LM1ZIBV9NI9lyBoC9QEdwYjXrC3lPDoaw]		
1. What fraction of this set of Skittles is yellow? 
  =   =    = ____ out of ____  =  _____________
     [fraction in words]

2. Now make a set model using your Skittles for the following fractions:  , , , and   
 (
 
 
 
=
   
)Fill in the fraction and draw the set model. 


 (
 
 
 
=
  
 
)


 (
 
 
 
=
   
)



 (
 
 
 
=
   
)


3. Brain Buster: 
· How are the set models for  and  similar?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

· How are they different?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________


Lesson 5: Fractions Set Model
Handout #2: Exit Slip

Name: _______________________________________________	Date: ___________________ 

     [image: http://t3.gstatic.com/images?q=tbn:ANd9GcQ38utlfwrrvW25-K0qA5gzu6pQYnW7HKwjhvJz4TJ6386pdkC0hCzbaP3OaQ][image: http://images.google.com/url?source=imglanding&ct=img&q=http://dianemarie-author.com/uploads/blue_balloon.png&sa=X&ei=h8w3UObWAvG16AHqsoC4Ag&ved=0CA4Q8wc&usg=AFQjCNFWKRvqsKj1XClXY-mQkDn7RJpkfQ] [image: http://t3.gstatic.com/images?q=tbn:ANd9GcQ38utlfwrrvW25-K0qA5gzu6pQYnW7HKwjhvJz4TJ6386pdkC0hCzbaP3OaQ][image: http://t3.gstatic.com/images?q=tbn:ANd9GcQ38utlfwrrvW25-K0qA5gzu6pQYnW7HKwjhvJz4TJ6386pdkC0hCzbaP3OaQ]


1. Name the fraction of blue balloons in this set: _____________________________

2. Name the fraction of red balloons in this set: ______________________________

3. Two more red balloons are added to the above set. Draw the set model that represents the new set.


 
[bookmark: _GoBack]


4. What is the fraction that represents the part of the set that is red now? _____________
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