


SCUSD
5th Grade Unit of Study
Adding and Subtracting Fractions


	
Unit of Study 
Adding and Subtracting Fractions

	

	Grade:  5
	Topic: Adding and Subtracting Fractions
	Length of Unit: 10-12 days

	Focus of Learning

	Common Core Standards: 
Use equivalent fractions as a strategy to add and subtract fractions.
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.NF.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.

Supporting Standards:
4.NF.2 Compare two fractions with different numerators and denominators e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as ½. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results 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 1/b.    
a. Understand addition and subtraction of fractions as joining and separating      parts referring to the same whole.
b. Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation. Justify decompositions, e.g., by using a visual fraction model. Examples: 3/8= 1/8+1/8+1/8; 3/8= 1/8 + 2/8; 2 1/8= 1 + 1+ 1/8 = 8/8 + 8/8 + 1/8.
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.


	Standards for Mathematical Practice: 
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning.

	Enduring Understanding(s): Students will understand that… 
· Fractions are numbers that express relationships between the part and the whole.
· Identifying the whole or “unit” is critical for interpretation of fractions.
· Equivalent fractions represent the same value.
· With unit fractions, the greater the denominator, the smaller the piece is.
· Pieces don’t need to be congruent to be equivalent.
· A fraction is another representation for division.
· Fractions may represent division with a quotient less than one.



	Essential Questions: These questions will guide student inquiry.
· What is a fraction?
· How are fractions similar to whole numbers?
· How can a fraction be greater than one?
· How can you use what you know about whole number operations to solve problems with fractions?
· How can I use a number line to compare relative sizes of fractions?
· How can fractions with different denominators be added together?
· What do equivalent fractions have to do with adding and subtracting fractions?
· How can looking at patterns help us find equivalent fractions?
· How can a model help us make sense of a problem?
· How can we tell if a fraction is greater than, less than, or equal to one whole?
· When is it appropriate to estimate when solving problems with fractions? 
· How does the size of the whole determine the size of the fraction?
· What does it mean to decompose fractions or mixed numbers?
· How is equivalence maintained when adding or subtracting fractions with different-sized parts?
· What models can we use to add and subtract fractions with different denominators?





	Student Performance 

	Knowledge: Students will understand/know…
· When comparing fractions, the whole must be the same.
· Fractions can be represented as an area model
· Fractions can be represented as a number on a number line.
· Fractions can be represented as a measure.
· A fraction is another representation of division.
· Many fractions can represent the same value: 1/2=2/4=3/6.
· Units can only be combined with like units – ex: common denominator: halves + halves, fifths+ fifths, feet + feet.
· Adding and subtracting fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the size of the parts
· Mixed numbers represent a whole number plus a fraction less than one


	Skills:  Students will be able to…
· Create equivalent fractions.
· Use models to represent fractions.
· Use a common whole to add and subtract fractions.
· Reason about size of the parts based on denominator.
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use benchmark fractions to reason about fractions.
· Identify the whole in a fraction context
· Write fractions in measures of a specific unit.
· Reduce or rename fractions to solve addition and subtraction problems.
· Add and subtract mixed numbers and fractions with unlike denominators without regrouping




	Assessments (Attached) 

	Assessments:  pre-assessment, formative, and post-assessment/culminating task
Pre-Assessment:
· Jim’s Trip to Disneyland
Formative Assessment:
· Tonya’s Pictures(Suggested: give after Lesson 2, Day 1)
· Illustrative Mathematics: 5.NF Jog-A-Thon (Suggested: give after Lesson 4)


Post Assessment: (Culminating)
· Cindy’s Cats 2
Resources:
· Smarter Balanced Sample Item: MAT.05.CR.1.000NF.E.557 
· Smarter Balanced Sample Item: MAT.05.CR.1.000NF.E.558 
· Smarter Balanced Sample Item:MAT.05.SR.1.000NF.E.008 
· Illustrative Mathematics: 5.NF Do These Add Up? 
· Illustrative Mathematics: 5.NF Finding Common Denominators to Subtract 
· Illustrative Mathematics: 5.NF Making S’Mores 
· Illustrative Mathematics: 5.NF Mixed Numbers with Unlike Denominators 


	Learning Experiences (Lesson Plans Attached)

	Suggested Days
	Lessons
	Materials

	
       1-2
	Pre-Assessment: 
· Cindy’s Cats
Lesson 1: Constructing Understanding of Equivalency (Scaffolding Lesson):

Students will know…
· When comparing fractions, the whole must be the same
· Many fractions can represent the same value: 1/2=2/4=3/6.  
· Fractions are numbers that express relationships       between the part and the whole.

Students will be able to…
· Use models to represent fractions. 
· Write fractions in measures of a specific unit.
· Create equivalent fractions.


	
Jim’s Trip to Disneyland

Paper clips, pencils, cubes, clothespins, items to use for non-standard units of measure

	
       2     
	Lesson 2: Making Equivalent Fractions 

Students will know…
· When comparing fractions, the whole must be the same.
· Fractions can be represented as an area model
· Fractions can be represented as a number on a number line.
· Many fractions can represent the same value: 1/2=2/4=3/6.

Students will be able to…
· Reason about the size of the parts based on the denominator
· Use models to represent fractions.
· Create equivalent fractions.
	Student Math Notebook/Journal

Teaching Student –Centered Mathematics, Grades 3-5, Van de Walle pgs. 155-157

EngageNY Module 3 Addition and Subtraction of Fractions 
pg.3.A.12-16



	
     1
	Lesson 3: Using Equivalent Fractions to Add Fractions with Unlike Denominators 
Students will know… 
· Units can only be combined with like units – ex: common denominator: halves + halves, fifths+ fifths, feet + feet.
· Fractions can be represented as a measure.
· When adding fractions with unlike denominators, the numerator tells the number of parts, and the denominator tells the size of the parts.

Students will be able to… 
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use a common whole to add and subtract fractions.

	
Ice Cream Bar Problem- worksheet
Chart Paper- 8x 14, pencils, graph paper

Selected problems from Macmillan McGraw-Hill, Grade 5, Chapter 4, Lesson 4-3 pgs. 186-188

	
       2
	Lesson 4: Using Equivalent Fractions to Subtract Fractions with Unlike Denominators 

Students will know…
· Many fractions can represent the same value: 1/2=2/4=3/6.
· Units can only be combined with like units – ex: common denominator: halves + halves, fifths+ fifths, feet + feet.

Students will be able to…
· Create equivalent fractions.
· Reason about size of the parts based on the denominator.
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use a common whole to add and subtract fractions.

	

White boards
“Create Three” game boards and markers







	
       2
	Lesson 5: Using Equivalent Fractions to Add Fractions Greater than One with Unlike Denominators 
Students will know…
· Adding and subtracting fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the size of the parts
· Mixed numbers represent a whole number plus a fraction less than one

Students will be able to…

· Subtract mixed numbers and fractions with unlike denominators that do not require regrouping
· Use a common whole to add and subtract fractions.
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.

	Math journals, whiteboards, sample examples already done.
Jog-a-Thon Assessment
Large paper  (Poster paper, if possible), markers, fraction bars/strips (as needed), scratch paper
“Cookie Recipe” problem


	    
      2
	Lesson 6: Using Equivalent Fractions to Add Fractions with Unlike Denominators Numerically
Students will know… 
· Adding and subtracting fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the size of the parts

· Mixed numbers represent a whole number plus a fraction less than one

Students will be able to…
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use benchmark fractions to reason about fractions.
· Identify the whole in a fraction context
· Write fractions in measures of a specific unit.
· Subtract mixed numbers and fractions with unlike denominators without regrouping

	


Culminating Task: Cindy’s Cats 2 (Post-Assessment)











	
	Culminating Task:  Cindy’s Cats 2

	

	
	On-line Resources
	Text Resources

	
	Georgia Department of Education
https://www.georgiastandards.org/Common-Core/Pages/Math.aspx
Illustrative Mathematics
http://www.illustrativemathematics.org/
Inside Mathematics
http://www.insidemathematics.org/
North Carolina Department of Public Instruction
http://www.dpi.state.nc.us/acre/standards/common-coretools/# unmath
Progressions for the Common Core State Standards in Mathematics
http://ime.math.arizona.edu/progressions/
Smarter Balanced Assessment Consortium
http://www.smarterbalanced.org/smarter-balancedassessments/# item
Engage New York- Mathematics
http://www.engageny.org/mathematics
	California Mathematics: Concepts, Skills, and Problem Solving: Grade 5. New York: McGraw-Hill,2009
Van de Walle, John, and LouAnn Lovin. Teaching Student-Centered Mathematics: Grades 3-5. Vol. 2., Pearson Publishers, 2006.
McNamara, Julie, and Shaughnessy, Meghan, Beyond Pizzas and Pies, Scholastic, Inc 2010.
Fosnot, Catherine Twomey, et al, Contexts for Learning mathematics, Investigating Fractions, Decimals, and Percents, Heinmann,2007.
ETA Cuisenaire, The Super Source, Pattern Blocks,grades5-6,ETA Cuisenaire, 2007.

















Lessons


Adding and Subtracting Fractions - Lesson 1
	Unit Title: Adding and Subtracting Fractions
Lesson 1:   Constructing Understanding of Equivalency 
(Scaffolding Lesson)

	Approx. time:

1-2 days
	CCSS-M Standards: 
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.NF.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.




	A. Focus and Coherence
Students will know… 
· Fractions are numbers that express relationships between the part and the whole.
· When comparing fractions, the whole must be the same.
· Many fractions can represent the same value: 1/2=2/4=3/6.

Students will be able to…
· Use models to represent fractions
· Write fractions in measures of a specific unit.
· Create equivalent fractions.


Student prior knowledge:
· Fraction is part of a whole
· Fractions with common denominators
· Write and read fraction notation correctly


Which math concepts will this lesson lead to?
· Comparing fractions
· Adding and subtracting fractions
· Ratios
· Proportional reasoning


	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 
· Students will make diagrams to support their measurement and comparisons with other groups measurements expressed as fractions.
· Discuss their comparisons of fractions as a measure.


What will students do to attend to precision in their mathematical communications (in oral and or written form) use of vocabulary, and numerical answers?

· Students will compare results and check for accuracy verbally and in written form

· Formula = “My unit of measure is _____________.  My desk is _____ ____________________(s) long.”
· “The other team that used the same unit of measure found it to be __________.  “




	Essential Question(s) 
· How does changing the size of the unit affect the meaning of a fraction?
· How can fractions with different size units be compared?


	Formative Assessments
· Construct arguments using concrete objects, drawings, and symbols.
· Verbally explain concepts based on models of their thinking.

	Anticipated Student Preconceptions/Misconceptions
· Not understanding the part-to-whole relationship in a fractional notation
· Equivalent fraction relationships can’t be demonstrated using concrete objects.


	Materials/Resources
· Trip to Disneyland pre-assessment
· Plain paper
· Pencil
· Measurement tool of choice: pencils, cubes, paper clips, etc.



	C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)

	
Warm Up
None. Teacher explains that students will be taking a short assessment before they begin work on this unit.




	Lesson 
Engage: 
· Teacher asks students for instances when they may need to measure. 
· Teacher asks what student would use for measurement.
· Clarify the difference between standard and non-standard units of measure. Generate examples of each with the students. 
· Show students objects you have chosen for measurement purposes. Try to find items that will come close to a whole unit when measuring.

Put students in partners or triads for this lesson.
· Students will use a non-traditional measuring object to measure the length of their desk. (water bottle, pencil, Post-it)

· Students will illustrate and label their results defining their unit of measure as parts of a whole using fraction notation.
(e.g., 4 pencils for 1 whole side can be represented as  4/4= 1 , 12 pencils for one whole side can be represented as 12/12= 1) Encourage students to round to a whole number when measuring.

Questions students might ask each other:
Formula = “My unit of measure is _____________.  My desk is _____ ____________________(s) long.”
“The other team that used the same unit of measure found it to be __________.” 

Teacher prompts: Why might there be similarities and/or differences? Discuss in your group.
Student says: “They are the same because we are measuring the same whole with the same unit of measure. 
Or
“The measurement is different because we didn’t measure accurately, or in the same way, etc.., but we measured again and saw that they were the same.”

· Students will exchange measuring objects and repeat procedure.
  The other team that used a different unit of measure found it to be _____________.

Teacher Question: What does that tell us about comparing fractions with different sized units of measure?
 Students say: “The units are different, so it takes more or less of them to measure the same thing.” Or
“The desks are the same, so the number of units will still show one whole , 1/1.”




Teacher uses one of the student partner group’s measurements to illustrate finding one-half of the measurement. Lay out the four pencils and find half by removing two pencils. Show symbolically (e.g.,  2 paperclips/ 4 paperclips = 2/4 = ½)

· Students will compare measures for one-half of the desk’s side using fraction notation and write on their paper.
· Students compare with another partner group who used a different unit of measure.

Teacher Question: What does that tell us about comparing fractions with different sized units of measure?


Student discussions should demonstrate the understanding that equivalent fractions can be found when measuring the same whole, even when using a different unit of measure. The unit of measure can be pencils, paperclips, etc, just as we can use halves, thirds, fourths, to compare the same whole.





	Closure 
· Several groups share out their results , comparisons, and their understandings about equivalency of fractions.





	Suggested Homework/Independent Practice 
Open Prompt: 
· Ask students to measure two objects with the same standard unit of measure (ie yardstick, meter stick,etc) and record.
· Next measure the same two objects with a non-standard unit of measure (spoon, pencil, etc) and  then record.
· Students should compare and analyze the data they recorded and write an explanation about what they notice. They should consider patterns, numerical relationships, and general observations.





Unit: Adding and Subtracting Fractions	Lesson: 2
	Unit Title: Adding and Subtracting Fractions
Lesson 2: Making Equivalent Fractions (Scaffolding Lesson)

	Approx. time:
2 days
	CCSS-M Standards: 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.)

	A. Focus and Coherence
Students will know…
· When comparing fractions, the whole must be the same.
· Many fractions can represent the same value: 1/2=2/4=3/6.
· Fractions can be represented as an area model.
· Fractions can be represented as a number on a number line.

Students will be able to…
· Reason about the size of the parts based on the denominator.
· Use models to represent fractions and solve problems.
· Create equivalent fractions.

Student prior knowledge:
· Fraction equivalence 
· Multiplication facts using whole numbers
· Concept of division of whole numbers

Which math concepts will this lesson lead to?
· Using equivalent fractions to add and subtract fractions with unlike denominators both pictorially and numerically
· Reducing and renaming fractions to solve problems
· Writing measurement in fractions of a unit
Solving multi-step real-world problems using addition and subtraction of fractions with unlike denominators
	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 

1.Make sense of problems and persevere in solving them.
Students solve problems by applying their understanding of operations with whole numbers and fractions. They check their thinking by asking themselves- Does this make sense?

4.Model with mathematics:
Students will use the number line, area models, and symbols construct equivalent fractions.

6.Attend to precision:
Students use appropriate terminology when referring to fractions.






	Essential Question(s):
· How can I use a number line to compare relative sizes of fractions?
· How can looking at patterns help us find equivalent fractions?
· How can a model help us make sense of a problem?


	Formative Assessments:
Checking for Understanding--walk around and look, check in, question/answer
Quick question warm-up activity
Prove your answer to partner or whole class.
Use Suggested Formative Assessment: Tonya’s Pictures


	Anticipated Student Preconceptions/Misconceptions:
A number line can’t be used to represent fraction problems.
May not understand that the denominator can change to make equivalency.
Larger bottom numbers (denominators) mean larger fractions.

	Materials/Resources:
Lesson Materials-
Student Math Journal/Notebook
EngageNY Module 3 Addition and Subtraction of Fractions pg.3.A.12-16
Teaching Student-Centered Mathematics Grades 3-5: pg. 154-156

Additional Resources-
Fraction paper pieces or paper strips for students to create their own fraction pieces
fraction manipulatives 
Mathematics International Grade 5: pg. B14-B20
philtulga.com (enrichment activity)
California Mathematics (MacMillan/McGraw-Hill) Chapter 4 Lesson 3 “Simplifying Fractions”
The Hershey’s Milk Chocolate Bar Fractions Book by Jerry Pallotta
Apple Fractions by Jerry Pallotta



	C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)

	Warm Up
· In your math notebook or warm-up sheet answer: “One number is a lot greater than another one. Both numbers are greater than one hundred. What could the two numbers be? Write a sentence explaining your reasoning using math terms/academic language.”
· Partner share or Group Share
· Students share some answers whole group and explain their reasoning using terms such as ones, ten, hundreds,    place value, less than, greater than, equivalent. 
· Teacher prompts: “How do you know?” “Is this always true?”


	Lesson 
1. Write on the board that is equivalent to “one”, ex: 6/6, 4/4

2. Tell students you are interested in hearing all the ways they can explain why a fraction is equivalent to “one”.

3. As each student reports, encourage them to show the model they used- e.g. number line, double number line, rectangular area model, bar model. Encourage the student to label the diagrams to demonstrate the equivalency. Record the unit fractions equal to “one” as a repeated addition number sentence equivalent to “one”. Record the students’ models on poster paper and post for reference. Note: If students are using a circular area model, ask them to explain how they can denote equivalence. Ask questions to move students toward realizing the limitations of circular and/or irregular area models when denoting equivalent areas. If students are nto labeling, adding fractions by counting on when using the number line model, then instruct them by demonstrating sixths counted on a number line up to 6 sixths.

4. When there are no more unique methods, tell the class you will be using some of the models to explore unit fractions. 
· Hand out EngageNY page 3.A.12 and do Problems 1, 2 as guided instruction. 
· Teacher demonstrates and prompts students to mark the number line as directed.

  (See Van de Walle’s Teaching Student-Centered Mathematics Grades 3-5, Chapter 5 pg. 155-157, Activity 5.19 “Slicing Squares” for more teaching notes related to demonstrating the connection between multiplication and area models for fractions).

· Demonstrate as students work with you. Have them shade in the same fraction in each of the four squares using vertical dividing lines. 
· Next, tell students to slice each square into an equal number of horizontal slices. Each square is sliced with a different number of slices to show the equivalent fractions in the example, on the worksheet, e.g., 2/4, 3/6, 4/8, 5/10. For each sliced square, they should write an equation showing the equivalent fraction. Ask students to examine their four equations and challenge them to discover any patterns in what they have done. 
·  Discuss, chart and note what they are saying. Use teaching notes from pg. 156 in Van de Walle, to guide your instruction if needed. 

5. Students solve problem 2 in partners or triads. Walk the room and provide support as needed. Solidify concepts with discussion after completion of the task.


  (See Van de Walle’s Teaching Student-Centered Mathematics Grades 3-5, Chapter 5 pg. 155-157, Activity 5.19 “Slicing Squares” for more teaching notes related to demonstrating the connection between multiplication and area models for fractions).


 Suggested Formative Assessment: Tonya’s Pictures
· Write on board:
“Tonya likes to draw pictures to help her solve math problems. She draws two ways to represent 4/6 using equivalent fractions. What could they be? Justify your answer.”


Extension or Day Two
· Continue same concepts and process from Lesson 2: Day One, using graph paper/blank paper with additional fraction equivalences using number lines and area models.
· Reinforce academic language and math terms: area, products, denominator, numerator, lower terms, higher terms, lowest terms.
Move toward using only symbols when posing equivalency problems.
               Ask students to write an explanation to accompany their models.
· See homework below and consider taking one equivalency from Day Two homework to ask students to complete with a model, equation and written explanation that justifies their answer.

	Closure
Day One: 
Write: 2/3 = 8/12
Prompt: Is this a true or false statement? Defend your answer with a written explanation that may also include diagrams.

Day Two:
Write: 12/36 = 6/9
Prompt: Is this a true or false statement? Defend your answer with a written explanation that may also include diagrams.


	Suggested Homework/Independent Practice
Day One: Page 3.A.15 from EngageNY Grade 5 Module 3 
Day Two:  Activity 5.18 from page 155. Instruct students to choose two equivalencies to solve. They must explain their solution, also including at least two different pictorial representations as proof for each problem they choose.







 Unit: Adding and Subtracting Fractions	 Lesson: 3
	Unit Title: Fractions

Lesson 3: Using Equivalent Fractions to Add Fractions with Unlike Denominators Pictorially and Numerically
	Approx. time:
1 – 2 days
	CCSS-M Standards: 
 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.NF.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.

	A. Focus and Coherence
Students will know…
· Units can only be combined with like units –example:  common denominator: halves + halves, fifths+ fifths, feet + feet. 
· Fractions can be represented as a measure. 
· When adding fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the type of parts.


Students will be able to…
· Use a common whole to add fractions. 
· Use models to represent fractions and solve problems.

Student prior knowledge:
· Definition of a whole
· Definition of a fraction; know the difference between and meaning of the numerator and denominator
· Represent fractions on a number line
· Adding fractions with like denominators

Which math concepts will this lesson lead to?
· Subtracting fractions with unlike denominators
· Adding fractions with values greater than 1 which have unlike denominators.
	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 

1.Make sense of problems and persevere in solving them.
Students will use pictures to represent their thinking. They will talk through their ideas which provides an opportunity to attend to precision with their language.
 
4.Model with mathematics.
Students will plan entry points and begin to represent the problem with a diagram, adjusting the model to continue working through the problem.

6.Attend to precision.
Students will use precise terminology when explaining their thing verbally and in writing.
Students will label diagrams and solutions with appropriate units of measure.


	Essential Question(s)
· How is equivalence maintained when adding or subtracting fractions with different-sized parts?
· What models can we use to add and subtract fractions with different denominators?
· When in the real world would you need to add fractions?
· How can looking at patterns help us find equivalent fractions?



	Formative Assessments
· Students’ charts and explanations for the Ice Cream Bar problem



	Anticipated Student Preconceptions/Misconceptions
· Students will add numerators and denominators straight across
· Students will not see the need to make units of measure uniform.


	Materials/Resources
· Ice Cream Bar Problem- handout
· Chart Paper/8X14, pencils, graph paper


	
C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)
Warm Up
Prompt: 
“I picked up a handful of M&Ms.  One-third of them were red. What might the drawing of the M&Ms look like?

Explain using numbers, words, and a picture.”

Share solutions.

Lesson 
· Whole number addition problem shown on a number line
Example: 2 + 5 = 7

· Add fractions with same denominator using a number line
2/7 + 4/7 = 6/7
· Review how fractions can be equivalent using a number line

                       0                       ½                           2/2
                                                2/4                        4/4


· Solve the problem by drawing a picture using the rectangular fraction model and write the answer. (see Lesson 2 and attached notes from EngageNY module pg. 3.B.8)

                       1/2 + 1/4 = 

· Discuss and show models and answers. (see attached notes for discussion)

· Teacher then may extend by saying: “How can we represent this equation and solution using a number line as a model?” 

· If students experience difficulty drawing an area model and solving, provide more practice using white boards. 
Suggested problems:  ½ + 1/3=  , 1/3 + 1/5 =   ,  ¼ + 1/3 =


· Take two fractions with different denominators and show how to represent  on a number line
· model a few problems- ex: 1/3+ 2/4=  ,    3/5+ ½ =


· Ask: “What did you do to add the fractions together?”
        “Did you use any patterns or rules for adding these kinds of fractions? Explain what you have found.”


· Discuss whole group the numerical patterns needed for finding like denominators, and the connections between their representations on the number line and as an area model.





· Pose the Ice Cream Problem (see attached worksheet)

Paul and his brother were eating the same kind of ice cream bar. The boys decided to save the ice cream because the ice cream bars were starting to melt. Paul had ¾ of his ice cream. His brother still had 7/8 of his ice cream. How much ice cream did the boys have together?

Using nothing other than simple drawings, how would you solve this problem without setting it up in an equation with common denominators? Can you think of two different methods or ways to show your thinking?


· Place students into groups/partners to work together. Give them chart paper and markers to solve the problem (Ice Cream Bar Problem).

· Circulate and support students’ thinking by asking questions that move them toward representing the fractions pictorially in multiple ways as well as demonstrating the solution pathway of using common denominator numerically to solve. Ask groups/partners to use mathematical concepts and language to explain their method for solving the problem to the whole class. 
Students consider the efficiency of the method, numerical patterns, and the mathematical models when asking their classmates clarifying questions.

Teacher may ask:
“How do you know this is reasonable?”
“What were the mathematical ideas in this question?”
“What did you try that did not work?”
“Who agrees? Disagrees? Who will explain why or why not?”
“Who has the same answer, but a different way to explain it?”


Teacher may wish to identify the main methods and strategies students used and post those for reference in the room.


Closure 
In their math journals, students answer the following prompt. 

¼ + ½ = ¾
   Shanna wrote this on her paper. Explain why she thinks this is true. 


Suggested Homework/Independent Practice
Students may work on fluency practice adding fractions with like denominators with 3 or more addends.  Students may practice making equivalent fractions with any method they choose when posed problems such as ½ = ? /12

Use Macmillan McGraw-Hill Grade 5 text, Chapter 4 Lesson 4-3 pages 186-188 for selected practice for fluency.


Unit: Adding and Subtracting Fractions    Lesson:  4
	Unit Title:  Fractions
Lesson 4:  Using Equivalent Fractions to Subtract Fractions with
Unlike Denominators Pictorially and Numerically
	Approx. time:
2 days
	CCSS-M Standards: 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.NF.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.


	A. Focus and Coherence
Students will know…
· The numerator tells the number of parts and the denominator tells the size of parts.
·     Units can only be combined with like units – ex:     common denominator: halves + halves, fifths+ fifths, feet + feet.

Students will be able to…
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use a common whole to add and subtract fractions.


Student prior knowledge:
· Students need to know how to add fractions with like denominators
· Students need to know their multiplication facts

Which math concepts will this lesson lead to?
· Using Equivalent Fractions to Add Fractions with
unlike Denominators with Sums Greater Than One

	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 

1.Make sense of problems and persevere in solving them.
Students plan their solution pathway as they read the problem, draw a representation to use as tool for reasoning, and write numerically to solve problems.

3. Construct viable arguments and the reasoning of others.
Students defend their classification of varying fractions in regard to their proximity to the benchmarks o, ½, and 1.

4.Model with mathematics.
Students choose a preferred model for solving fraction problems.

6. Attend to precision.
Students accurately partition area models, and use numbers precisely to demonstrate addition and subtraction operations.
Students explain their thinking using appropriate mathematical terms.

	Essential Question(s)
· What strategies can we use to add and subtract fractions with different denominators?
· What models can we use to add and subtract fractions with different denominators?

	Formative Assessments
· Questioning prompts throughout the lesson
· White Board responses
· Student models of fraction problems; numerical solutions



	Anticipated Student Preconceptions/Misconceptions
· Students subtract numerators and/or denominators
· Students rename fraction improperly

	Materials
White boards
“Create Three” game boards and markers
Resources
The Fraction Kit Guide Gr. 4-6,
 Marilyn Burns, Math Solutions,2003


	C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)

	Warm Up
Day One
· Write a convincing argument for the following statement:
 “ ½ + 1/3 does not equal 2/5 “

Students work independently and must justify their thinking using accurate mathematical concepts and terminology.
Share out some explanations and discuss focusing on the conceptual understanding and accuracy.


Day Two
· On the board, write a collection of 6 to 10 fractions. A few should be greater than 1 (9/8, 11/10) with the others between 0 and 1.
· Ask students to sort the fractions into three groups:  close to 0, close to ½, and close to 1. 
· For those close to ½, ask students to decide if the fraction is more or less than ½. The difficulty depends on the fractions chosen. The first time this is posed, use fractions that are close to the benchmarks ( ex: 1/20, 53/100, 9/10). 
· On later days, you might use fractions that are closer to or exactly in between the benchmarks. Ask students to write justification for at least three of their classifications with at least one fraction in each category.

· Students share out all of the fraction classifications using precise language.


	Lesson
Day One
Students may use personal white boards or paper/pencil.
· Teacher writes: 3 boys – 1 girl = 
Says: “Talk to your partner about the answer.”

Students discuss that units are not the same. Students suggest that in order to subtract the units must be the same.
Teacher says, We’ll need to change both units. Example: # of Children minus Children = 

· Teacher writes:  ½ - 1/3 =  
Teacher draws a rectangular area model and shows subtraction.        
                ( See Lesson Resources for diagram of area model.)

· T: “Let’s make equivalent units. How many new units do we have? ( 6 units ;sixths)
· “One half is how many sixths?” (3 sixths)
· “One third is how many sixths? “(2 sixths)
· Write:
           ½ - 1/3 = 3/6 – 2/6 
On the model with 3 sixths , cross out  2 sixths.




· T: “ 3 sixths minus 2 sixths = 1 sixth”
    “With unlike units it is: 1 half minus 1 third = 1 sixth”

· Students repeat with like and unlike units.

· Work through 1/3 – ¼ = with the whole class, asking for cues and next steps from the class. 
1/3 – ¼ = 4/12 - 3/12 = 1/12

· Independently, students solve another problem involving unit fractions.  They discuss with their partner.

½ - 1/5

· Teacher asks: “What do you notice about all of these problems?
Students may note that the denominator is always bigger than the numerator, first two problems had 1 in the solution’s numerator.

This may be a natural stopping point for day one.

Day Two
· Teacher poses a problem without a unit fraction. Solve whole class. Then teacher prompts: “Explain to your partner the difference in solving a problem when there is a non-unit fraction such as 2/3 rather than 1/3.”
Students may say things like, I need to be more careful to change the numerator and denominator correctly.”

2/3 -1/4 =


· 4/5 – 2/3 =
· 2/3-1/7 =

· Julia had 2/3 gallon of water. She used 1/5 gallon for her soup stock. How much water does she have left?



Students play “Create Three” for fluency practice of adding fractions with unlike denominators.
Teacher may ask: “Which fractions do you find easy to work with? Why?” “What strategies do you use when playing this game?”



	Suggested Homework/Independent Practice
Day One:
Students write a story problem for addition of fractions with unlike denominators. Student solves and prepares for problem exchange the following day.

Day Two:
Students solve subtraction problems with unlike denominators drawing a model as necessary to convert to fractions with unlike denominators. See attached problem set.





Unit:  Adding and Subtracting Fractions   Lesson:  5
	Unit Title: Fractions
Lesson 5:  Add and Subtract Fractions with Unlike Denominators 
	
2 days
	Common Core State Standards for Mathematics:
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.NF.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.



	A. Focus and Coherence
Students will know…

· Adding and subtracting fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the size of the parts
· Mixed numbers represent a whole number plus a fraction less than one

Students will be able to…
· Subtract mixed numbers and fractions with unlike denominators that do not require regrouping
· Use a common whole to add and subtract fractions.
· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.


Student prior knowledge:
· Definition of equivalency
· Students understand the relationship between mixed numbers and fractions less than 1
· How to add and subtract fractions with like denominators. 

Which math concepts will this lesson lead to?

· Students will understand that “one” needs to have the same number of pieces in a whole to subtract mixed numbers.

· Ratios/rates; adding and subtracting mixed numbers; simplifying more complex fractions and mixed numbers


	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 


1.Make sense of problems and persevere in solving them.
Students plan their solution pathway as they read the problem, draw a representation to use as tool for reasoning, and write numerically to solve problems.
4.Model with mathematics. 
Students choose a preferred model for solving fraction problems.
6. Attend to precision.
Students explain their thinking using appropriate mathematical terms.















- 

	Essential Question(s)
· How can you show adding a mixed number and whole number on a number line?
· How does changing the mixed number to an improper fraction help to solve the addition problem?
· How can you show adding two mixed numbers on the number line?
· How can estimation be useful in real-world problems?

	Formative Assessments:
 
Questions during investigation portion: 
· What have you already tried?
· Do you see any patterns or relationships that might help you solve this?
· Can you make a drawing or model to explain your thinking?
Questions after solving:
· What did you try that did not work?
· How can you convince me that your answer makes sense?
· How did you know you were finished?
(See more questions below in the lesson plan)

Illustrative Mathematics:
5.NF.1 Jog-A-Thon 


	Anticipated Student Preconceptions/Misconceptions:
· Mixed numbers do not follow the same ‘rules’ as fractions.
· Don’t simplify to make problem easier
· When the improper fraction is changed to a mixed number, students forget to add the new whole number to the existing whole number.


	Materials/Resources
Day One: Math journals, whiteboards, sample examples already done.
Jog-a-Thon Assessment

Day Two: Large paper  (Poster paper, if possible), markers, fraction bars/strips (as needed), scratch paper
“Cookie Recipe” problem




	C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)

Warm Up –
Day One:
· Provide students with the following problems one after another as you check for understanding:
 (100/4, 200/4, 100/2, 25/5, 10/2).

· Students consider fractions in which a numerator is larger than the denominator. Ask students what they notice? Would finding an estimate be a helpful strategy for checking for reasonableness? The discussion should consider the renaming of these fractions as a whole number.

Warm-up-
Day Two: 
· Write a story problem that could be solved with this number sentence.

                                 3 ¼ + 1 ½ = 4 ¾ 
· Share with your neighbor. Discuss, check your math.

Lesson-

· Show each expression.  Students draw a number line and solve on white boards.

                                   ¼ + ¼ + ¼ + ¼ 

                                     2/7+ 2/7 + 2/7


· Express each fraction as a sum of two or three fractional parts
 
                                6/11     ( Ex. 6/11 = 5/11 + 1/11)

                                  9/4       ( Ex. 9/4 =  4/4 + 4/4 + ¼   or   8/4 + ¼  )  

                                12/8

· Ask “How we could rewrite the expressions as sum of a whole number and a fraction?” Discuss.

                               9/4    ( 9/4 =  2 + ¼)


· “Express each of the following as the sum of  a whole number and a fraction:”

               9/7    ( 9/7= 1+ 2/7)

               9/2    ( 9/2= 4+ ½)

               36/7

· Ask: “Can we write 1 + 2/7 a different way?”
                        “Yes”, 1 + 2/7 = 1  2/7

                         “We refer to these numbers as “mixed numbers” because they are composed of a whole number and a   fraction.”
 “How is this the same or different from the sum of a whole number and a fraction?”


· Draw a model to help you solve the problem. Write your answer as a mixed number. 
   

               5/6 + ¼ =                         (Ex.   20/24 + 6/24 = 26/24 = 1 2/4)

Students may draw a rectangular area model to demonstrate the parts needed to find a common denominator. Students may change to common denominators and show on a number line. 

· Teacher asks “ Do you  see any patterns that could help you solve?”
Students should be seeing that the denominators provide a useful clue for converting to common denominators by using the numbers as multipliers (4/4 and 6/6).  Have discussion to work toward this generalization.

      
· Present the following problem on the board:  
               1 1/5 +  1/3
            T: Read the addition expression.
            T: How many fifths is one and one-fifth?
             How many pieces are present in 1/3?


· With your partner, use your whiteboard, draw rectangles to represent 1 1/5 plus 1/3. Solve.
In writing, describe how you solved the question and why it did or did not work.

· Use student work and explanations to show students how others solved the problem correctly.
“How could you solve this using a number line model?”




Day Two
· After warm-up and/or discussing homework, present “Cookie Recipe” problem.

· Provide students with a copy of the problem (copy single-sided), large paper (poster size if possible), markers, fraction bars/strips (as needed), scratch paper

· Teacher facilitates a preliminary discussion with the class to make sure students understand all the vocabulary as well as the context of the problem. After students share initial thoughts, ask them to work in partners or triads to investigate and solve the problem. Explain that they should show their work in a way that clearly explains the important math concepts, strategies, and models used to solve the problem.


· Tell students that they will be creating a poster to share with the class during debrief/discussion portion of the lesson. Students may wish to attach their recipe card portion to the poster instead of rewriting. 



· Teacher embeds the formative assessment questions into the student work time as s/he listens in to student groups. The provided questions are suggestions and not meant to be exhaustive.

Questions to ask during investigation portion of problem-solving.
· What have you already tried?
· Do you see any patterns or relationships that might help you solve this?
· Can you make a drawing or model to explain your thinking?

While supporting by monitoring the student work, the teacher notes and later selects several examples of student work for each of the questions that represent different models, methods, and strategies to solve the Problem. Students prepare to be active participants when sharing work or asking clarifying questions.


Questions the teacher may ask during the debriefing discussion:

· What did you try that did not work?
· Did you develop a strategy to find your answers?
· Can you identify any patterns or rules?
· How can you convince me that your answer makes sense?
· How did you know you were finished?
· Explain your model for solving. How did you choose it?


	Closure – 
Day One:  Students check in with another group to compare their problem process and solutions, discuss similarities and differences. Students consider the efficiency of the method for solving.

Day Two: Quick summary of key points from debrief of problem or its process for solving


	Suggested Homework/Independent Practice:
Practice problems that include addition of mixed numbers, like and unlike denominators. See Macmillan McGraw-Hill Chapter 5 for problem resource






Unit: Adding and Subtracting Fractions   Lesson:  6
	Unit Title: Fractions

Lesson 6 :
Solve application problems using addition and subtraction of fractions with unlike denominators (including mixed numbers)

Post-Assessment- Cindy’s Cats 2
	Approx. time:
 2 days
	Common Core State Standards for Mathematics:
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.NF.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.


	A. Focus and Coherence
Students will know…
· Adding and subtracting fractions with unlike denominators; the numerator tells the number of parts and the denominator tells the size of the parts
· Mixed numbers represent a whole number plus a fraction less than one


Students will be able to…

· Use models to represent fractions and solve addition and subtraction problems with unlike denominators.
· Use benchmark fractions to reason about fractions.
· Identify the whole in a fraction context
· Write fractions in measures of a specific unit.
· Add and subtract mixed numbers and fractions with unlike denominators without regrouping

Student prior knowledge:

· Definition of equivalency
· Students understand the relationship between mixed numbers and fractions less than 1
· How to add and subtract fractions with like and unlike denominators. 

Which math concepts will this lesson lead to?

· Multiplication and division of fractions with like and unlike denominators.
· Ratios and proportional reasoning

	B. Evidence of Math Practices
What will students produce when they are making sense, persevering, attending to precision and/or modeling, in relation to the focus of the lesson? 

1.Make sense of problems and persevere in solving them.
Students plan their solution pathway as they read the problem, draw a representation to use as tool for reasoning, and write numerically to solve problems.

3. Construct viable arguments and critique the reasoning of others.
Students explain their reasoning for fractions closest to 1 during the warm-up. Students justify their solutions to application problems both verbally and in writing.

4.Model with mathematics.
Students choose a preferred model for solving fraction problems.

6. Attend to precision.
Students accurately partition area models, and use numbers precisely to demonstrate addition and subtraction operations.
Students explain their thinking using appropriate mathematical terms.

	Essential Question(s)
· How is equivalence maintained when adding or subtracting fractions with different sized parts?
· 

	Formative Assessments
· Student explanations- verbal and written
· Problem solutions, strategies and models

	Anticipated Student Preconceptions/Misconceptions
· add or subtract the unlike denominator
· not knowing how to represent a whole

	Materials/Resources
· Sandwich Problem worksheet
· Cindy’s Cats 2 Post-Assessment

	C. Rigor: fluency, deep understanding, application and dual intensity
What are the learning experiences that provide for rigor? What are the learning experiences that provide for evidence of the Math Practices? (Detailed Lesson Plan)

	Warm Up
Day One:
· Post problem-
The length across a jellyfish is 5/6 of a foot.  If two jellyfish were placed side by side, what would be their combined length?

· Select students to share solutions and methods for solving. Highlight the progression of learning: using area models, number lines, equations that demonstrate changing to a common denominator multiplying by 1 using common factors.
       Teacher provides any missing representations for the problems (bar model/area model, etc)



Day Two:
· Post-
“Name a fraction that is close to 1 but not more than 1. Next, name a fraction that is even closer to 1. In writing, explain why you believe the fraction is closer to 1 than the previous fraction.”

· Students exchange papers and discuss their reasoning. Students move to making some generalizations about fractions either through small group discussion or whole group.  Teacher facilitates the student reasoning about size of the parts and size of the whole in a fraction. Some students share out whole group.

















	Lesson
Day One
· Teacher poses the following problem for students to solve using the strategies of their choice. Choose solo or grouping based on warm-up.

             Problem 1

             Five friends ordered 3 large sandwiches.

             James ate ¾ of a sandwich.
             Katya ate ¼ of a sandwich.
             Ramon ate ¾ of a sandwich. 
             Sienna ate 2/4 of a sandwich.
                                                    How much sandwich was left for Oscar?

· While supporting by monitoring the student work, the teacher notes and later selects several examples of student work for each of the questions that represent different models, methods, and strategies to solve the 
                       Problem. Students prepare to be active participants when sharing work or asking clarifying questions.

· Questions to support the discussion:
· Did you see any patterns that helped you to solve the problem?
· How do you know your answer is reasonable?
· Did anyone solve this a different way?
                       

          Problem 2

          Marisol has 2 1/2 cups of sugar in her cabinet.  Shawn used 1 2/3 of the sugar.  How much sugar does                         
          Marisol have left?
         Explain in writing how you know that your solution is reasonable.

· Follow similar protocol for discussion as noted above.

Day Two

Administer Post- Assessment, Cindy’s Cats 2



	Closure:
Day One: 
· Students add to math journals: “What were some of the mathematical ideas in the problems we worked on today? (ie converting unlike denominators when adding or subtracting) How do they relate to other math concepts over the past two weeks?” (ie. Like denominators, operations with whole numbers, using area models to solve whole number and fraction problems, etc)

Day Two: 
· Teacher recaps the objectives of the unit briefly. We will continue our study of fractions by learning about multiplication and division of fractions.

	Suggested Homework/Independent Practice
Day One: Practice Problems- Addition and Subtraction of fractions  with application problems
MacMillan McGraw Hill 5th grade pgs. 263 select from # 11-26 for fluency practice. Include #28, 37, 39









Lesson Resources


(Lesson 1 Resource)
Questions to Elicit Student Thinking

Getting Started
· What is this problem about?
· Would you please explain that in your own words?
· What do you know?
· What problems have you solved that are similar?
· Where can you begin?

While Working
· What have you already tried?
· How did you organize your information?
· What would happen if…?
· Do you see any patterns or relationships that might help you solve this?
· Can you make a drawing or model to explain your thinking?
· Can you make a prediction?
· Why did you…?
· What do you need to do next?
· What would happen if…?
· Is there another way to (draw, explain or say) that?

Reflecting About the Solution
· How do you know your solution is reasonable?
· How can you convince me that your answer makes sense?
· Have you answered the question?
· What were the mathematical ideas in this problem?
· What did you try that did not work?
· Is that the only possible answer?
· How do you know you have solved the problem?
· How did you know you were finished?

Responding to Help Clarify Thinking
· Tell me more.
· Can you explain that in a different way?
· Help me to understand this part…
· Would this method work in other problems?
· Is there a more efficient strategy?
· Is there another strategy that would work?
· How could you help another student without telling them the answer?
(Lesson 2 Resource: EngageNY Module 3 Addition and Subtraction of Fractions)
OVERVIEW


[image: ]In Module 3, students’ understanding of addition and subtraction of fractions extends from earlier work with fraction equivalence and decimals.  This module marks a significant shift away from the elementary grades’ centrality of base ten units to the study and use of the full set of fractional units from Grade 5 forward, especially as applied to algebra.
In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When equivalent, fractions represent the same amount of area of a rectangle, the same point on the number line.  These equivalencies can also be represented symbolically.  
[image: ][image: ]








Furthermore, equivalence is evidenced when adding fractions with the same denominator.  The sum may be decomposed into parts (or re-composed into an equal sum). For example:  











This is also carrying forward work with decimal place value from Modules 1 and 2, confirming that like units can be composed and decomposed. 

5 tenths + 7 tenths = 12 tenths = 1 and 2 tenths
5 eighths + 7 eighths = 12 eighths = 1 and 4 eighths
In Topic B, students move forward to see that fraction addition and subtraction is analogous to whole number addition and subtraction.  Students add and subtract fractions with unlike denominators (5.NF.1) by replacing different fractional units with an equivalent fraction or like unit.

1 fourth + 2 thirds = 3 twelfths + 8 twelfths = 11 twelfths



This is not a new concept but certainly a new level of complexity.  Students have added equivalent or like units since kindergarten, adding frogs to frogs, ones to ones, tens to tens, etc.  

1 boy + 2 girls = 1 child + 2 children = 3 children

1 liter – 375 mL = 1,000 mL – 375 mL = 625 mL

Throughout the module, a concrete to pictorial to abstract approach is used to convey this simple concept.  Topic A uses paper strips and number line diagrams to clearly show equivalence.  After a brief concrete introduction with folding paper, Topic B primarily uses the rectangular fractional model because it is useful for creating smaller like units via partitioning (e.g., thirds and fourths are changed to twelfths to create equivent fractions as in the diagram below.)  In Topic C, students move away from the pictorial altogether as they are empowered to write equations clarified by the model. 









Topic C also uses the number line when adding and subtracting fractions greater than or equal to 1 so that students begin to see and manipulate fractions in relation to larger whole numbers and to each other.  The number line takes fractions into the larger set of whole numbers.  For example, “Between what two whole numbers will the sum of 1 3/4  and 5 3/5 lie?”
[image: ]


___ < 1 + 5  < ___



This leads to understanding of and skill with solving more interesting problems, often embedded within multi-step word problems: 

Cristina and Matt’s goal is to collect a total of 3 ½ gallons of sap from the maple trees.  Cristina collected 1 ¾ gallons.  Matt collected 5 3/5  gallons.  By how much did they beat their goal?
[image: ]




Cristina and Matt beat their goal by 3 17/20   gallons.

Word problems are part of every lesson.  Students are encouraged to draw bar diagrams, which allow analysis of the same part–whole relationships they have worked with since Grade 1. 
In Topic D, students strategize to solve multi-term problems and more intensely assess the reasonableness both of their solutions to word problems and their answers to fraction equations (5.NF.2). 
“I know my answer makes sense because the total amount of sap they collected is going to be about 7 and a half gallons.  Then, when we subtract 3 gallons, that is about 4 and a half.  Then, 1 half less than that is about 4.  3 17/20 is just a little less than 4.”

The Mid-Module Assessment follows Topic B.  The End-of-Module Assessment follows Topic D.

         [image: ]S:	2. 
T:	What fraction of the whole is 1 part?
S:	1 half.
T:	Draw a line to show where you folded your paper and label each half 1/2, one out of 2 units.
T:	As you did in fourth grade, take about 2 minutes to make paper strips to also show thirds, fourths, and fifths. 
[image: ]T:	(After about 3 minutes to make the paper strips.)  Draw a number line that is a little longer than your paper strip.  Use your strip as a ruler to mark zero and 1 above the line,   below the line.
T:	(After doing so.)  Make about an inch by inch square beneath your line.  This is representing the same 1 whole as the number line.  For today, show half by vertically dividing the square.  Shade 1 half on the left. 
T:	(After discussion.)  Draw another square to the right of that one.  Shade it in the same way to represent 1/2. 
T:	Partition it horizontally across the middle.
T:	What fraction is shaded now?
[image: ]
NOTES ON 
MULTIPLE MEANS OF ACTION AND EXPRESSION:
Sentence frames help students remember the linguistic and numerical patterns.  As they gain confidence, flip it over so they do not become overly dependent.


S:	 or .
T:	(Record numerically referring to the picture) 1 group of 2 out of two groups of 2.




T:	Explain how we have represented the equivalent                                   


fractions to your part.
T:	Show me on the number line.  (Students show.)  Yes, it is the exact same number as 1 half, the exact same point on the number line. 
T:	Work with your partner to draw another congruent square with 1 half shaded.  This time partition it horizontally into 3 equal units (2 lines) and record the equivalent fraction as we did on the first example.  If you finish early, continue the pattern.
Because this lesson is so pictorial, it is perfect for ELLs. Support them making the connection of the words to the numbers, the numbers to the pictures, through the use of your gestures and hands.  “One unit of two” (pause and point to the image and then to the numbers). 


	[image: ]
	NOTES ON 
MULTIPLE MEANS OF ENGAGEMENT:


Problem 2
Make fractions equal to .
This problem allows students to repeat the procedure with thirds, another benchmark fraction.  As needed for your students, you might repeat the process thoroughly as outlined in Problem 1.  Work with a small group as others work independently, or let them try it with a partner.  It is not necessary for all students to complete the same amount of work.  Move on to Problem 3 after about 4 minutes on Problem 2.
Note in the drawing to the right that 6 ninths is shown to be equal to 4 sixths.  Go back and make sure this point is clear with 2 sixths, 3 ninths, and 4 twelfths.
Problem 3
Make fractions equal to . 
The next complexity is working with a non-unit fraction.
Problem 4
Make fractions equal to .
[image: ][image: ]The final complexity prior to working independently is to model a fraction greater than 1.  The same exact process is used. Rectangles are used in the example just to break rigidity.  This is not unique to squares!



[image: ]Problem Set  (10 minutes) 
Students should do their personal best to complete the Problem Set within the allotted 10 minutes.  Some problems do not specify a method for solving.  This is an intentional reduction of scaffolding that invokes MP.5, Use Appropriate Tools Strategically.  Students should solve these problems using the RDW approach used for Application Problems. 
For some classes, it may be appropriate to modify the assignment by specifying which problems students should work on first. With this option, let the careful sequencing of the Problem Set guide your selections so that problems continue to be scaffolded.  Balance word problems with other problem types to ensure a range of practice.  Assign incomplete problems for homework or at another time during the day.
Student Debrief  (10 minutes)
[image: ]Lesson Objective:  Make equivalent fractions with the number line, the area model, and numbers.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.  
Invite students to review their solutions for the Problem Set.  They should check work by comparing answers with a partner before going over answers as a class.  Look for misconceptions or misunderstandings that can be addressed in the Debrief.  Guide students in a conversation to debrief the Problem Set and process the lesson.
T:	Looking at your Problem Set, which fractions are equal to 1/3?
S:	
T:	Continue the pattern beyond those on the Problem Set with your partner.
T:	(After a moment.)  Continue the pattern chorally.
S:	
T:	Is  equal to 1/3?
S:	Yes.
T:	How can we know if a fraction is equal to 1 third without drawing?
S:	When you multiply the numerator by 3, you get the denominator.   When you divide the denominator by 3 you get the numerator.   The total number of equal pieces is 3 times the number of selected equal pieces. 
T:	In the next minute, write as many other fractions as you can that are equal to 1 third on your personal white board.
T:	What do we know about all these fractions when we look at the number line?
S:	They are the exact same point. 
T:	So there are an infinite number of fractions equivalent to 1/3?
S:	Yes!
T:	The fraction 1/3 is one number, just like the number two or three.  It is not two numbers, just this one point on the number line. 
More quickly repeat the process of generating equivalent fractions to 3 fourths and 5 sixths. 
T:	Discuss with your partner what is happening to the pieces, the units, when the numerator and denominator are getting larger. 
[image: ]
NOTES ON 
MULTIPLE MEANS OF
REPRESENTATION:
These number lines and “squares” are informal sketches, not precise.  Avoid rulers and graph paper so that students get accustomed to realizing that these images are not intended to be perfect but symbolic.  The lines represent straight lines. The thirds perfectly equal parts.  The Problem Set has squares drawn in to expedite the movement to the abstract number.  It is highly preferable to start with hand drawn squares so that students do not get the mistaken impression that drawings have to be perfect to empower them.  A mental schema is developing, not an attachment to the drawing.


S:	The parts are getting smaller.   The equal pieces are being replaced by smaller equal pieces, but the area of the fraction is staying the same.   The units are being partitioned into smaller equal units.  The value of the fraction is exactly the same. 
T:	What would that look like, were we to see it on the number line?
S:	The length would be divided into smaller and smaller parts.
[image: ]T:	Discuss with your partner what the new smaller unit will be when I divide each of the lengths of 1 fourth into 3 smaller parts of equal length (use the fourths number line from earlier in the lesson).  Compare it to the corresponding picture on your Problem Set.  MP.7



T:	On your Problem Set, divide the lengths of 1 third into 5 equal smaller units.  Think about what is happening to the units, to the length and to the name of the fraction.  Close your lesson by discussing connections between the number line, the area model, and the equivalent fractions with your partner.



Name   								  	Date  			
Equivalent Fractions 
1. Use your folded paper strip to mark the points 0 and 1 above the number line  below.


51



Draw one vertical line down the middle of each rectangle, creating two parts.  Shade the left half of each.  Partition with horizontal lines to show the equivalent fractions .  Use multiplication to show the change in the units.








2. Use your folded paper strip to mark the points 0 and 1 above the number line below. 
 

 
Lesson 3 Worksheet
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Follow the same pattern as Problem 1, but with thirds.


 

 
Lesson 1 Problem Set
NYS COMMON CORE MATHEMATICS CURRICULUM
5•3



3.    Continue the pattern with 3 fourths.



 











 

 
Lesson 3 Worksheet
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4. Continue the process with 6 fifths.  Do just 2 examples. 






 
 Lesson 3 Worksheet
NYS COMMON CORE MATHEMATICS CURRICULUM
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Name   								  	Date  			
 



1. Estimate to mark the points 0 and 1 above the number line   below.  Use the squares below to represent fractions equivalent to 1 sixth using both arrays and equations.

Name   								  Date  				
 
1. Use your folded paper strip to mark the points 0 and 1 above the number line   below.  
Draw two vertical lines to break each rectangle into thirds.  Shade the left third of each.  Partition with horizontal lines to show equivalent fractions.  Use multiplication to show the change in the units.









2. Use your folded paper strip to mark the points 0 and 1 above the number line  below.  Follow the same pattern as Problem 1 but with fourths.

 
3. Continue the pattern with 4 fifths.
 













4. Continue the process with 9 eighths.  Estimate to make the points on the number line.  Do just 2 examples








[image: ]Lesson 2 Resource: Teaching Student Centered Mathematics by Van de Walle
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(Lesson 3 Resource)
Concept Development  (33 minutes)
Materials:	(S) Personal white boards, enough 4 1/2” x 4 1/2” paper for each student to have at least 2 (depending on how you decide to do the folding prior to drawing the rectangular array model)  
(T) White board
T:	Let’s think back on what we learned about adding in third grade.  What is 1 adult plus 3 adults? 
T:	(Write) 1 adult + 3 adults.
S:	4 adults.
T:	1 fifth plus 3 fifths?
S:	4 fifths.
T:	We can add 1 fifth plus 3 fifths because the units are the same. 
1 fifth + 3 fifths = 4 fifths 


T:	What is 1 child plus 3 adults?  (Write 1 child + 3 adults.)
S:	We can’t add children and adults.
T:	Why is that?  Talk to your partner about that.
S:	(Students share.)
T:	I heard Michael tell his partner that children and adults are not the same unit.  We would need to have like units before we added.  What do children and adults have in common?
S:	They are people.
T:	Let’s add people, not children and adults.  Say the addition sentence with people.
S:	1 person + 3 people = 4 people.
T:	1 child + 3 adults = 1 person + 3 people = 4 people
T:	We could also add 1 one plus 4 ones, which equals?
S:	4 ones.


Problem 1
T:	Can I add 1 half plus 1 fourth?  Discuss with your partner.
[image: ]
T:	(Circulate and listen for clear reasoning.)
T:	Pedro, could you share your thoughts?
S:	I cannot add 1 half plus 1 fourth until the units are the same.  We need to find like units. 
T:	Let’s first do that by folding paper.  (Lead students through the process of folding illustrated below.)




	

T:	Now let’s do a similar process by drawing.
T:	(Draw a rectangle model for students.)  When I make 1 whole into smaller units of 1/2 each, how many units will I have?
S:	2 units.
T:	(Partition the rectangle vertically into 2 units.)  One half tells me to select how many of the 2 units?
S:	One.
T:	Let’s label our unit with 1/2 and shade in one part.  Now let’s draw another rectangle.  How many parts do I need to make it show fourths?
[image: ]
NOTES ON 
MULTIPLE MEANS OF
ENGAGEMENT:
Folding paper is a concrete strategy that helps build conceptual understanding.  This helps ease the hardest part of using a rectangular fraction model:  recognizing the original fractions once the horizontal lines are drawn.  Help students see  ¼ = 2/8 and 1/2 = 4/8  by pointing and showing:
 1/4 = 1/8 + 1/8.
1/2 = 1/8 + 1/8 + 1/8 + 1/8.






S:	Four.
T:	(Partition the rectangle horizontally into 4 units.)  One-fourth tells me to show how many units?
S:	One.
T:	Let’s label our unit with 1/4 and shade in one part.  Now let’s make them show the same size units.  (Draw horizontal lines on the 1/2 model and 1 vertical line on the 1/4 model.)  How many units does each model have now?
S:	Eight.
T:	How many shaded units are in 1/2?
S:	Four.
T:	That’s right, we have 4 shaded units out of 8 total units. (Change the label from 1/2 to 4/8.)  How many units are on the 1/4 model? 
S:	Two.

T:	Yes, 2 shaded parts out of 8 total parts.  (Change the label from 1/4 to 2/8.)  Are our models now showing like units?  
S:	Yes!
T:	Say the addition sentence now using eighths as our common denominator.
S:	4 eighths + 2 eighths = 6 eighths.
T:	We can make larger units within 6/8.  Tell your partner how you might do that.
S:	Two can be divided into 6 and 8.  6 ÷ 2 = 3 and 8 ÷ 2 = 4.  3/4.   We can make larger units of 2 each. 3 twos out of 4 twos.  That’s 3 out of 4 or 3 fourths.   6/8 is partitioned into 6 out of 8 smaller units.  It can be made into 3 out of 4 larger, equal pieces by grouping in 2’s.



   1 half + 1 fourth  =  4 eighths + 2 eighths  =  6 eighths  =  3 fourths

Problem 2		




In Problem 2 you can have students fold a paper again to transition into drawing, or start directly with drawing.  This is a simple problem involving two unit fractions, like Problem 1.  The primary purpose is to reinforce understanding of what is happening to the units within a very simple context.  Problem 3 moves on to address a unit fraction plus a non-unit fraction. 
T: 	Do our units get bigger or smaller when we create like units?  Talk to your partner.
S:	There are more units.   The units get smaller because it is the same amount of space but more parts.  The units are definitely getting smaller.  There are more, yes.  But, they are smaller.   We have to cut them up to make them the same size.   1 unit will become 2 units.   Or we can also think of it as 1 unit will become 6 units.  That’s what is happening to the half.
T:	Let’s draw a diagram to help solve the problem and see if you are right.
T:	Did the half become 3 smaller units and each third become 2 smaller units?
S:	Yes!
T:	Tell me the addition sentence. 
S:	2 sixths + 3 sixths = 5 sixths.
                          
    


Problem 3
[image: ]
[image: ]
NOTES ON
MULTIPLE MEANS OF REPRESENTATION:
For students who are confused about adding the parts together, have them cut out the parts of the second model and place them inside the first.  For example, with the drawings below, have them cut out the three one-twelfths and add them to the model with 8/12, like working with a puzzle. Have them speak the sentence, “8 twelfths plus 3 twelfths equals 11 twelfths.”  Repeat until the student can visualize this process without the extra step.
 



T:	When we partition a rectangle into thirds, how many units will we have in all?  (Draw and partition as you would a bar diagram.)
S:	3. 
T:	(Partition thirds vertically.)  How many of those units are we selecting? 
S:	2.
T:	(Bracket and shade 2 thirds.)  To show 1 fourth, how many units will we draw? 
S:	4.
T:	(Make a new rectangle of the same size and partition fourths horizontally.)
T:	How many total units does this new rectangle have? 
S:	4.
T:	(Bracket and shade the new rectangle.) 
T:	Let’s make these units the same size.  (Partition the rectangles so the units are equal.)
T:	What is the fractional value of 1 unit?
S:	1 twelfth.
T:	How many twelfths are equal to 2 thirds? 
S:	8 twelfths. 
T:	(Mark 8/12 on the 2/3 diagram.)  How many twelfths are equal to 1/4?  
S:	3 twelfths.	
T:	(Mark 3/12 on the 1/4 diagram.)  Say the addition sentence now using twelfths as our like unit or denominator.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]S:	8 twelfths plus 3 twelfths equals 11 twelfths.

[image: ]

T:	Read with me.  (2 thirds + 1 fourth = 8 twelfths + 3 twelfths = 11 twelfths.)
T:	With your partner, review the process we used to solve 2/3 +1/4  step by step. Partner A goes first, then partner B.  Use your drawing to help you.



Problem 4

This problem adds the complexity of finding the sum of two non-unit fractions, both with the numerator of 2.  Working with fractions with common numerators invites healthy reflection on the size of fifths as compared to thirds.  Students can reason that while there are the same number of units (2), thirds are larger than fifths because the whole is broken into 3 parts instead of 5 parts.  Therefore, there are more in each part.  In addition, it can be reasoned that 2 thirds is larger than 2 fifths because when fifteenths are used for both, the number of units in 2 thirds (10) is more than the number used in 2 fifths (6).  This problem also presents an opportunity to remind students about the importance of attending to precision (MP.6).  When comparing fractions, care is taken to talk about the same whole amount as demonstrated by the rectangle.  Such attention to precision also leads students to understand that 2 thirds of a cup is not larger than 2/5 gallon.




Problem 5






2 sevenths + 2 thirds = 6 twenty-oneths + 14 twenty-oneths = 20 twenty-oneths
[image: ]Problem Set  (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes.  For some classes, it may be appropriate to modify the assignment by specifying which problems they work on first.  Some problems do not specify a method for solving.  Students solve these problems using the RDW approach used for Application Problems. 
Student Debrief  (10 minutes)
Lesson Objective:  Add fractions with unlike units using the strategy of creating equivalent fractions.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.  
[image: ]Invite students to review their solutions for the Problem Set.  They should check work by comparing answers with a partner before going over answers as a class.  Look for misconceptions or misunderstandings that can be addressed in the Debrief.  Guide students in a conversation to debrief the Problem Set and process the lesson.
T:	Go over the answers to your problems for 1 minute with a partner.  Don’t change your work. 
S:	(Students work together.)
T:	Now let’s correct together.  I will say the addition problem, you say the answer.  Problem a) 1 half plus 1 third is?
S:	5 sixths.
Continue.  Then give students about 2 minutes to correct their errors as shown below.
T:	Analyze the following problems.  How are they related? 
(a) and (b)
(a) and (c) 
(b) and (d)MP.7

(d) and (f)
S:	(Allow for student conversation.)
T:	Steven noticed something about Problems (a) and (b).  Please share.

Ice Cream Bars
Paul and his brother were eating the same kind of ice cream bar. The boys decided to save the ice cream because the ice cream bars were starting to melt. Paul had ¾ of his ice cream. His brother still had 7/8 of his ice cream. How much ice cream did the boys have together?

Using nothing other than simple drawings, how would you solve this problem without setting it up in an equation with common denominators? Can you think of two different methods or ways to show your thinking?


[image: ]Lesson 4 Resource

[image: ]
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(Lesson 5 Resource)

Name:_____________________________                                    Date:___________
Jog-A-Thon Problem
Alex is training for his school’s Jog-A-Thon and needs to run at least 1 mile per day. If Alex runs to his grandma’s house, which is 5/8 of a mile away, and then to his friend Justin’s house, which is ½ of a mile away, will he have trained enough for the day?





Name:_____________________________                                    Date:___________
Jog-A-Thon Problem
Alex is training for his school’s Jog-A-Thon and needs to run at least 1 mile per day. If Alex runs to his grandma’s house, which is 5/8 of a mile away, and then to his friend Justin’s house, which is ½ of a mile away, will he have trained enough for the day?




[bookmark: _GoBack]

Name _________________________________   Date__________________________________

Cookie Recipe
Marisa found a cookie recipe that made 12 big cookies. 
Simple Sugar Cookies (Makes 12)
2/3 cup flour
1/4 teaspoon baking soda
1/8 teaspoon baking powder
1/4 cup butter, softened
3/4 cup white sugar
1 small egg
1/4 teaspoon vanilla extract

A. Marisa doesn’t really like to do dishes, so she decides to combine the flour and sugar in one measuring container.  How big must the container be to hold the ingredients? Show your mathematical thinking using pictures, numbers, and words.






If she combines the other ingredients (except for the egg and butter), will they all fit in one teaspoon? Show how you know.

B. Mixing the ingredients was so easy she decides she would like to make 24 big cookies. How can she rewrite the recipe to make 24 big cookies? Show your mathematical thinking and show how you know the rewritten recipe is correct. Create a recipe card with the new recipe.









Simple Sugar Cookies (Makes 24)

_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________





(Lesson 6 Resource)
Name   								  	Date  				

1.  Add or subtract.

	a) 
	b) 

	c) 
	d) 

	1. 
	1. 

	1. 
	1. 


2. Calvin had 30 minutes in time-out.  For the first 23 1/3 minutes, Calvin counted spots on the ceiling.  For the rest of the time he made faces at his stuffed tiger.  How long did Calvin spend making faces at his tiger?



3. Linda planned to spend 9 hours practicing piano this week.  By Tuesday, she had spent 2 1/2 hours practicing.  How much longer does she need to practice to reach her goal?


4. Gary says that  will be more than 2, since 3 – 1 is 2.  Draw a picture to prove that Gary is wrong.


 
Lesson 8 Problem Set
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Name   								  	Date  				

Add or subtract.


	1)   



	2)  


	3)  





	4)  





 
Lesson 11 Exit Ticket
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Lesson 11 Homework
NYS COMMON CORE MATHEMATICS CURRICULUM
X•X


5) 


 
Lesson X Worksheet
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 Lesson X Worksheet
NYS COMMON CORE MATHEMATICS CURRICULUM
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Lesson X Exit Ticket
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Lesson X Exit Ticket
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Name   								  	Date  				

1.  Add or subtract.

	a) 
	b) 

	c) 
	d) 

	e) 
	f) 

	g) 
	h) 


2. The total length of two ribbons is 13 meters.  If one ribbon is  meters long, what is the length of the other ribbon?






3. It took Sandy two hours to jog 13 miles.  She ran 7 1/2 miles in the first hour.  How far did she run during the second hour?











4. Andre says that   because .  Identify his mistake.  Draw a picture to prove that he is wrong.










Name   								  	Date  				






























Assessments
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Lesson 8:
Add Fractions to and Subtract Fractions from Whole Numbers
 
Using Equivalence and the Number Line as Strategies
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Pre-Assessment
Name: _______________________ Date: _____________
Jim’s Trip to Disneyland 

[image: cid:image002.png@01CE4725.BE0E3FD0]Jim is planning a trip to Disneyland in Los Angeles, CA.  He is leaving his house in Sacramento with a full take of gas.  The chart below shows how much gas he will use along the way. 

	Starting Point
	Destination
	Miles
	Tank of Gas

	Sacramento
	Fresno
	172 miles
	3/8 tank

	Fresno
	Bakersfield
	97 miles
	1/6 tank

	Bakersfield
	Los Angeles
(Disneyland)
	116 miles
	1/4 tank

	Los Angeles
(Disneyland)
	San Diego
	134 miles
	?



1. How much gas will Jim have in the tank when he arrives in Fresno?  Show your work.


2. How much gas did he use to arrive at Disneyland?  
Show your work. 



3. Explain the difference in solving questions 1 and 2. 
Jim is spending the whole day at Disneyland.  He wants to visit as many attractions as possible.  He wants to spend ¼ of the time at Adventureland and 1/6 of the time at Mickey’s Toon Town.  Write a possible schedule including at least two more attractions that Jim could visit filling his entire day.  
4.Explain how you got this schedule with words, numbers, or drawings. 

	Attraction Sites

	Adventureland                         1/4
	  Main Street, USA

	Critter Country
	  Mickey’s Toontown                 1/6

	Fantasyland
	  New Orleans Square

	Frontierland
	  Tomorrowland














	
	Jim’s Trip to Disneyland

	Grade
	Grade 5

	SBAC Assessment Claim
	#2 – Problem Solving – Students can solve a range of complex well-posed problems in pure and applied mathematics, making productive use of knowledge and problem solving strategies.
#3 – Communicating Reasoning – Students can clearly and precisely construct viable arguments to support their own reasoning and to critique the reasoning of others.  

	Learning Goal
	Students use equivalent fractions as a strategy to add and subtract fractions. Tasks associated with this target ask students to add and subtract fractions with unlike denominators.  Contextual word problems ask students to apply and synthesize these operations. 

	Item Type
	Constructed response; Performance task

	Standards



	· 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.NF.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 

	Practice(s)
	1, 2, 3, 4, 

	Depth of Knowledge
	Level Two – Basic Skills and Concepts
Level Three – Strategic Reasoning and Thinking

	Task Overview
	In part one, students will solve some constructed response questions where they must add and subtract fractions with unlike denominators.  In part two, students will estimate whether or not Jim has enough gas to reach a further destination and explain in a text message to Jim their reasoning and conclusion.  In part three, students will decide how to divide their time (represented as fractions) between the different attractions at Disneyland.  They will be provided with two given times, and will be expected to come up with at least two additional fractions so that the sum of their fractional times equal 1 whole.  



	Scoring Rubric
Jim’s Trip to Disneyland
	
	

	

	Points
	Total Points

	PART A
1. 5/8 of a tank remaining. (correct answer)
Show work (this may include a correct process, but incorrect arithmetic)
	1 point
1 point
	2 points

	1. 19/24 gallons of gas were used. (correct answer)
Show work (This may include a correct process of showing common denominators, but incorrect arithmetic)
	1 point
1 point
	2 points

	1. Responses should include some of these “look-for” phrases:
· In question #1 I had to subtract the gas used (fraction/part) from the full tank of gas (1-whole)
· In question #1 I subtracted 3/8 from 1 or 8/8
· In question #1 I had to make one whole tank of gas in to a fraction (8/8)
· In question #2 I had to add the 3 fractions together
· In question #2 I had to change the fractions to have common denominators in order to add them.
	1 point for addressing each problem.
	2 points

	PART B
1. *Answer (will vary): all fractions will add up to one whole. 
(ex: 1/4 + 1/6 + 1/4 + 1/3)
*Response should include work with common denominators:
Show work for equivalence (ex: 2/12 + 3/12 + 3/12 + 4/12)

	1 point


1 point


	2 points

	TOTAL POINTS:
(possible points = 8 points)
	



	Title
	Cindy’s Cats

	Grade
	5

	SBAC Assessment Claim
	2. Students can solve a range of complex well-posed problems in pure and applied mathematics, making productive use of knowledge and problem solving strategies. 

	SBAC Assessment Target
	Apply and extend previous understandings of addition and subtraction of fractions with unlike denominators

	Item Type
	Constructed Response, Performance Task

	Standards
	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. 
5 NF 2 Solve word problems involving addition and subtraction of fraction referring to the same who, including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the problem. 



	Practice(s)
	1, 2, 3, 4, 6

	Depth of Knowledge
	2, 3

	Task Overview
	Students will be asked to solve some constructed response questions involving addition and subtraction of fractions and mixed numbers.  Students will also make a chart showing how much cat food is needed for two weeks.  


Post-Assessment: Cindy’s Cats

Name: _____________________
Cindy’s Cats
Cindy has 3 cats: Sammy, Tommy and Suzi.

1. Cindy feeds all three Cat Crunchies cat food. Each day Sammy eats ½ of the box, Tommy eats  1/8  of the box and Suzi eats ¼ of the box.  What fraction of a whole box do the cats eat, in all, each day? __________                                                                                
      Show how you figured this out.


2. Cindy is going on a two-week vacation. The first week there will only be the three adult cats to feed. The second week, two kittens, Oliver and Peter, are coming to visit. Each kitten eats 1/16 of a box of Cat Crunchies twice a day. Create a visual to explain how Cindy figured out how many boxes of Cat Crunchies she needs for the first week, the second week, and all together. 
     Show all your work.
	Week 1
	Week 2

	
	

	Total

	

	
Cindy needs ________________________ boxes of cat food while she is gone on vacation.


3. Cindy’s cats often share a carton of cat milk.  Sammy always drinks 1/3 of the carton, Tommy always drinks 5/12 of the carton, and Suzi always drinks 1/6 of the carton.

What fraction of the carton of cat milk is left over? ________________________________

Show how you figured this out.








4. Cindy’s three cats love to jump in and out of their cat door.  Yesterday the cat door was used 100 times by her cats.  Sammy used it for ¼ of the times and Tommy used it for 3/10 of the times.

How many times did Suzi use the cat door? _________________________

Explain how you figured it out.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


	Cindy’s Cats: Scoring Rubric
	Points
	Total Points

	1. Gives correct answer:  7/8
Shows correct work ½ = 4/8; ¼=2/8, 4/8 + 2/8 + 1/8 = 7/8

	1
1
	

2

	2. Gives correct answer: Suzi by 1/10 of a day. Accept 10% or 24/10 hours
Shows correct work such as: 3/5 = 6/10 and so 7/10 - 6/10 =1/10
Accept work as percents.

	1

1
	




2

	3. Gives correct answer: 1/12
Shows correct work such as: 1/3 = 4/12 , 1/6 = 2/12, 4/12 + 5/12 + 2/12 = 11/12; 12/12 – 11/12 = 1/12 

	1
1
	

2

	4. Gives correct answer: 45 times
Gives correct explanations such as:
1/4 =25/100 and 3/10 =30/100 So 25 + 30 =55
Therefore Sammy and Tommy used it 55 times. 100 – 55 = 45
This means Suzi used it 45 times.
Partial credit
Gives answer such as 9/20, 18/40, or 45% and shows correct work.

	1

1



(1)
	







2

	5. Gives correct answer for week 1 :  49/8 or 6 1/8 boxes. Also accept 7 boxes if an explanation is given about not being able to buy a fraction of a box.

Gives correct answer for week 2:  7 7/8 boxes with correct explanation such as: 1/16 + 1/16 = 2/16, but times two for two kittens = 4/16, or ¼ or 2/8 box per day for the kittens, which, added to the 7/8 box eaten each day by the adult cats is 9/8 or 1 1/8, times 7 = 63/8 or 7 7/8 boxes for the week. 

Gives correct answer for total boxes needed as: 14. Also accept 112/8.
	1



2





1
	













4

	
	Total Points
	
12
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1. For the following problems, draw a picture using the rectangular fraction model and write the answer.
Simplfy your answer.

I SQumon .::u 4 Fracons with Ul s s e sty of Creving erlga.geny -

P





image78.jpeg
NYS COMMON CORE MATHEMATICS CURRICULUM

Solve the following problems. Draw a picture and/or write the number sentence that proves the ansiwer.
simplify your ansuwer.
2. Jamal used 1/3 yard of ibbon to tie @ package and 1/6 yard of ribbon to tie a bow. How many yards
of ribbon did Jamal use?
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They Jroke grat

toguthals

e
2¢ 2% T X
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Lesson #1: Activity Sheet: Equivalent Fractions

1. Use your folded paper strip to mark the points 0.and 1 above the number line 3,,5

o \
1 l/ ]
o M 2
2 z z

Draw one vertical l line down the middle of each rectangle. Shade the left half of each. Partition with horizontal

nestoshowth equalen fsctions

s

Use multiplication to show the change i the units.

7 2 '
/// ?// Z, .
1_1x2_2 Lo liNBL Loaixdty 1o x
T TT53 e * iy § T s

2. Use your folded paper strip to mark the points 0 and 1 above the number line

Follow the same pattern as question #1 but with thirds.

o V |
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3 + i 2 4
3 3 3 3 3
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3. Continue the pattern with 3 fourths.
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4. Continue the process with 6 fifths. Just do 2 examples.
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