Manassas City Public Schools (Implementation 2011-12)

Sixth Grade Mathematics Scope and Sequence Instructional Guide #3 (2011-12)

Benchmark Assessment:  45 days of direct instruction plus 2 early dismissal days and 1 day of MAP (February 8, 2012)

UNIT 3 ~ Fractions Concepts & Problem Solving, Number Theory Review, and Relationships among Fractions, Decimals, & Percents
	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	2 days
	Understand Parts to a Whole
	
	
	What is the One?
http://www.aimsedu.org/Activities/samples/WhatIsTheOne.pdf
Determining Fraction Relations

http://math.rice.edu/~lanius/Patterns/index.html
Modeling Fractions Resources
http://tinyurl.com/modelfractions
Illuminations ~ Region Model of Fractions
http://illuminations.nctm.org/LessonDetail.aspx?ID=U113
Illuminations ~ Set Model of Fractions

http://illuminations.nctm.org/LessonDetail.aspx?id=U112 
Illuminations ~ Linear Model of Fractions
http://illuminations.nctm.org/LessonDetail.aspx?ID=U152 


	
	Vocabulary:

fraction                                   numerator                                  denominator                            mixed number                            improper fraction
equivalent fractions               common denominator                set model                                 region model                              linear model


	
	This is not specifically tested but it is necessary for 

understanding multiple representations of multiplication and division of fractions.

Essential Knowledge and Skills:
· Develop an understanding of fractions as parts of unit wholes, as parts of a collection, and as locations on a number line. 

· Demonstrate an understanding that the area of equivalent fractions is relative to the whole
· Identify the numerator in a fraction and understand that the numerator is the top number in a fraction and indicates the number of parts of the whole 

· Identify the denominator in a fraction and understand that the denominator is the bottom number in a fraction and indicates the number of parts into which the whole is divided 

· Demonstrate understanding that a fraction can be represented as part of a linear region 

· Describe part of a linear region using fractions 

· Demonstrate understanding that a fraction is part of a region 

· Identify fractions when the whole (region) and a part of the region are given 

· Identify the fractions represented by various pattern blocks when "whole" is defined in different ways (e.g., 1 whole = 1 yellow hexagon; 1 whole = 2 or more yellow hexagons) 

· Demonstrate understanding of fraction relationships by representing fractions in a variety of ways 

· Demonstrate understanding that a fraction can be represented as part of a set, given a set of identical items (eggs) 

· Identify fractions when the whole (set) and part of the set is given 

· Identify fraction relationships associated with the set, such as one fourth is one half of one half 
Essential Questions:

· How can fractions (including mixed numbers) be modeled as parts of unit wholes, as parts of a collection, and as locations on a number line?

Instructional Notes/Hints:

· A fraction is a way of representing part of a whole (as in a region/area model or a measurement model) or part of a group (as in a set model). 
A fraction is used to name a part of one thing or a part of a collection of things.

· In the area/region and length/measurement fraction models, the parts must be equal.  
In the set model, the elements of the set do not have to be equal (i.e., “What fraction of the class is wearing the color red?”).

· A variety of fraction models should be used to expand students’ understanding of fractions and mixed numbers:

· Region/area models: a surface or area is subdivided into smaller equal parts, and each part is compared with the whole (e.g., fraction circles, pattern blocks, geoboards, grid paper, color tiles).

· Set models: the whole is understood to be a set of objects, and subsets of the whole make up fractional parts (e.g., counters, chips).

· Measurement models: similar to area models but lengths instead of areas are compared (e.g., fraction strips, rods, cubes, number lines, rulers). 

· A mixed number has two parts: a whole number and a fraction.

· Equivalent fractions name the same amount. Students should use a variety of models to identify different names for equivalent fractions.

Sample Strategies:

· See lessons and suggestions posted under Instructional Technology.


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	6 days
	Number and Number Sense:

Multiple Representations of 
x and ( of Fractions

6.4
The student will demonstrate multiple representations of multiplication and division of fractions.

	Area Model of Multiplication

(pg. 25-27)
Dividing Fractions, Using Pattern Blocks

(pg. 28-32)

	Multiplication is pictured on pg. 261-262

Lesson 7-4a ~

Dividing Fractions
	Multiplication and Division of Fraction Resources
http://tinyurl.com/multreps


	
	Common Core State Standards

CCSS 6.NS.1 ~ Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, 
                           e.g., by using visual fraction models and equations to represent the problem. 
                          For example, create a story context for (2/3) ÷ (3/4) and use a visual fraction model to show the quotient; use the relationship 
                            between multiplication and division to explain that (2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) ÷ (c/d) = ad/bc.) 
                           How much chocolate will each person get if 3 people share 1/2 lb of chocolate equally? 
                           How many 3/4 cup servings are in 2/3 of a cup of yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 
                             1/2 square mi?


	
	Vocabulary:

fraction                                   numerator                                  denominator                            mixed number                            improper fraction

equivalent fractions               common denominator                set model                                 region model                              linear model
proper fraction                       dividend                                           divisor                                          quotient                                            product



	
	Essential Knowledge and Skills:

· Demonstrate multiplication and division of fractions using multiple representations.

· Model algorithms for multiplying and dividing with fractions using appropriate representations.

Essential Questions:

· When multiplying fractions, what is the meaning of the operation?

· What does it mean to divide with fractions?

Instructional Notes/Hints:

· Using manipulatives to build conceptual understanding and using pictures and sketches to link concrete examples to the symbolic enhance students’ understanding of operations with fractions and help students connect the meaning of whole number computation to fraction computation.

· Multiplication and division of fractions can be represented with arrays, paper folding, repeated addition, repeated subtraction, fraction strips, pattern blocks and area models. 
· When multiplying a whole by a fraction such as 3 x 
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 , the meaning is the same as with multiplication of whole numbers: 
3 groups the size of 
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 of the whole.
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· When multiplying a fraction by a fraction such as 
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, we are asking for part of a part. 
Example:
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· When multiplying a fraction by a whole number such as 
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 x 6, we are trying to find a part of the whole.
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· For measurement division, the divisor is the number of groups and the quotient will be the number of groups in the dividend. 
Division of fractions can be explained as how many of a given divisor are needed to equal the given dividend.  
In other words, for 
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 the question is, “How many 
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For partition division the divisor is the size of the group, so the quotient answers the question, 
“How much is the whole?” or “How much for one?”

Sample Strategies:

· Needs to be determined for 2011


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	3 days
	Number Theory:
Divisibility Rules

Prime and Composite
· identify and describe prime and composite numbers
will be moved to SOL 5.3a
Still need to review in 6th grade!

	Sieve of Erastosthenes

(pg. 60-62)
prime and composite numbers

	Lesson 1-3 ~ 

Prime Factors


	· Calculator
· The Prime Pages – Ultimate resource on prime numbers – definitions, history, links, illustrations, and lessons.     
www.utm.edu/research/primes/index.html#intro
· Illuminations Factor Game
http://illuminations.nctm.org/ActivityDetail.aspx?ID=12
· Prime or Composite Game
http://www.helpingwithmath.com/resources/
games/prime/prime01.html 



	
	Vocabulary:

composite number                    prime number                           prime factorization                      prime factor                                                                          factor                                        multiple                                    natural numbers                           divisor                                    divisibility


	
	None of this will be tested material in 2011 but should still be reviewed.
Essential Knowledge and Skills:         

· Identify which numbers are prime for numbers less than or equal to 50. 

· Identify which numbers are composite for numbers less than or equal to 50. 
· Explain orally and in writing why a number is prime or composite.
Essential Questions:
· What is the difference between a prime number and a composite number?

· How is the prime factorization of a composite number determined?

· What are the rules for divisibility by 2, 3, 4, 5, 6, 9, and 10?

Instructional Notes/Hints:
· A factor of a number is an integer that divides evenly into that number.

· A factor of a number is a divisor of the number.

· A multiple of a number is the product of a number and any natural number.

· A prime number is a natural number that has exactly two different factors: one and the number itself.

· A composite number is a natural number that has more than two different factors.

· One is neither prime nor composite because it has only one factor, itself.

· The prime factorization of a number is a representation of the number as the product of its prime factors.  For example, the prime factorization of 18 is 2x3x3.

· Zero is not a natural number. Although it has an infinite number of factors, it is neither prime nor composite.
· Divisible – a number is said to be divisible by another if the remainder is 0 when the first number is divided by the second.
· Divisibility Rules
· 2 - any number that ends in an even digit (0, 2,4,6,8) is divisible by 2.
· 5 - if the last digit is 0 or 5, then the number is divisible by 5.
· 10 - if the last digit is 0, then the number is divisible by 10.
· 3 - if the sum of the digits is divisible by 3, then the number is divisible by 3.

· 6 - any even number that is divisible by 3, is also divisible by 6.

· 9 - if the sum of the digits is divisible by 9, then the number is divisible by 9.

· 4 - if the last two digits in the number is divisible by 4, then the number is divisible by 4.
Sample Strategies:

· The student will be given a grid numbered from 1 to 100.  Using colored markers, circle the multiples of 2,3,4,5, etc.. (i.e., 2 = red; 3 = blue;  4 = orange , etc.).  The numbers that are not circled in a color are prime numbers.

· Students use the Sieve of Eratosthenes to generate a list of all the primes in the first 100 counting numbers.

· Write on the board: 10 = 7 + 3, 10 = 5 + 5, 50 = 31 + 19, 50 = 37 + 13.  Explain that the sentence shows the even numbers greater than 2 written as the sum of 2 prime numbers.  Students will choose 5 other even numbers that are the sum of 2 primes.  Students work in pairs to check their work.  Students write a sentence that tells how a prime number is different from a composite number.
None of this will be tested material in 2011 but should still be reviewed.


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	4 days
	Number Theory:
LCM and GCF

· find common multiples and factors, including 
least common multiple and greatest common factor;

will be moved to SOL 4.5a

We will still want to review in 6th.

	Least Common Multiples and Greatest Common Factors

(pg. 63-68)
	Lesson 5-1 ~ 

GCF

Lesson 5-2 ~ Simplifying

Lesson 5-4 ~ 

LCM


	· Spy Guys Lesson 
Factors, Multiples and Prime Factorization http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html
· Math 5 Live
Multiples, Factors, Primes, Composites
http://www.learnalberta.ca/content/
me5l/html/Math5.html


	
	Common Core State Standards

CCSS 6.NS.4 ~ Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two

                          whole numbers less than or equal to 12. Use the distributive property to express a sum of two whole numbers 1–100 with a

                          common factor as a multiple of a sum of two whole numbers with no common factor. For example, express 36 + 8 as 4 (9 + 2).
Also reference:  SOL 4.5a ~ determine common multiples and factors, including least common multiple and greatest common factor

                           SOL 5.19 ~ investigate and recognize the distributive property of multiplication over addition

                           SOL 7.16b ~ apply the distributive property



	
	Vocabulary:
factor                                        multiple                                   greatest common factor                least common multiple                        



	
	None of this will be tested material in 2011 but should still be reviewed.
Essential Knowledge and Skills:     

· Identify common multiples and the least common multiple for up to three numbers less than or equal to 50.
· Identify common factors and the greatest common factor for up to three numbers less than or equal to 50.

Essential Questions:

· What is a least common multiple?

· What is a greatest common factor?

· Given at least two numbers, how are the common factors, greatest common factor (GCF), and least common multiple (LCM) found?

Instructional Notes/Hints:

· The least common multiple of two or more numbers is the smallest common multiple of the given numbers.
· A common factor of two or more numbers is a divisor that all of the numbers share.
· The greatest common factor of two or more numbers is the largest common factor that all of the numbers share.

Sample Strategies:

· Students solve the following problem:  In a storeroom, there are boxes scattered. Some of the boxes are six inches high and others are ten inches high. All six-inch boxes should be stacked together, and all ten-inch boxes should be stacked together. Question: "If the two stacks are to have the same height, what is their least possible measurement?" Students cut paper into six and ten inch strips and then "stack" them to make equal stacks.

· Students compete in pairs using two number cubes to practice finding the LCM and GCF for the numbers rolled. Before completing a table of numbers, students are to discuss the most likely GCF and LCM. Each player's score earned is the difference between the GCF and LCM shown on cube. A score of 75 wins the game. Example: For the numbers 6 and 4, the GCF is 2 and the LCM is 12. So the score is 10 (12 – 2).


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Computation and Estimation:
Multiplication and Division of Fractions

6.6a   multiply and divide fractions 
          and mixed numbers


	
	Lesson 7-2a ~
Multiplying Fractions
Lesson 7-2 ~
Multiplying Fractions
Lesson 7-3 ~
Multiplying Mixed 
Lesson 7-4 ~
Dividing Fractions
Lesson 7-5 ~
Dividing Mixed Numbers

	· Calculators
· Fractions in Everyday Life – This site will assess student’s working knowledge of multiplication and division of fractions and will allow them to apply what they have learned about fractions to real life situations.
http://askeric.org/cgi-bin/printlessons.cgi/Virtual/Lessons/
Mathematics/Arithmetic/ATH0007.html
· Arithmetic Lesson Plans – 
48 arithmetic activities for grades K-8
http://askeric.org/cgi-bin/lessons.cgi/Mathematics/Arithmetic
· VersaTiles Data and Probability by ETA 

· NumberSENSE, Dale Seymour Publications (see Experience 1, 3, 6, 8, 10, 11, 14, 16, 17, 18, 19, 20, 26, 27, 36, 37, 38, 39, 47, 48) 
· Fractions – Multiply and Divide
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html


	
	Common Core State Standards

CCSS 6.NS.1 ~ Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, 
                           e.g., by using visual fraction models and equations to represent the problem. 
                          For example, create a story context for (2/3) ÷ (3/4) and use a visual fraction model to show the quotient; use the relationship 
                            between multiplication and division to explain that (2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) ÷ (c/d) = ad/bc.) 
                           How much chocolate will each person get if 3 people share 1/2 lb of chocolate equally? 
                           How many 3/4 cup servings are in 2/3 of a cup of yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 
                             1/2 square mi?


	
	Vocabulary:
sum                                     difference                               product                              quotient                            common denominator

unlike denominator             improper fraction                  mixed number                    proper fraction                 simplify

simplest form                      equivalent                              reciprocal                           divisor                              dividend

front-end estimation           compatible numbers              rounding                             estimation                        benchmarks

reasonableness of results


	
	Essential Knowledge and Skills:
· Multiply and divide with fractions and mixed numbers. Answers are expressed in simplest form.

Essential Questions:
· How can multiplication of fractions be modeled?

· When dividing fractions, why is the problem rewritten using the reciprocal of the divisor?

· How can the quotient of two fractions be computed?

· When is a fractional number in simplest form?
· How are multiplication and division of fractions and multiplication and division of whole numbers alike? 
Fraction computation can be approached in the same way as whole number computation, applying those concepts to fractional parts.
· What is the role of estimation in solving problems? 
Estimation helps determine the reasonableness of answers.

Instructional Notes/Hints:

· Simplifying fractions to simplest form assists with uniformity of answers.

· Addition and subtraction are inverse operations as are multiplication and division.

· It is helpful to use estimation to develop computational strategies.  
For example, 2 ¾  ( ¾  is about  ¾  of 3, so the answer is between 2 and 3.
When multiplying a whole by a fraction such as  
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 , the meaning is the same as with multiplication of whole numbers: 
3 groups the size of 
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 of the whole.

· When multiplying a fraction by a fraction such as 
[image: image13.wmf]23

34

×

, we are asking for part of a part. 

· When multiplying a fraction by a whole number such as 
[image: image14.wmf]1

6

2

×

, we are trying to find a part of the whole.
Sample Strategies:

· Students fold an ordinary sheet of paper in half.  Then, fold the sheet of paper in half a second time and a third time.  The teacher will use a paper punch to make a single hole in the center of the paper.  Next, ask your students to predict the total number of holes in the paper and a reason for their prediction.  Finally, unfold the paper and count the number of holes.  Ask:

· How many equal parts did the paper have?  

· What fraction describes each part of the total paper ?

· How is the fraction related to the number of holes that were punched in the paper?

· Students, working in groups of five, explore fraction multiplication and division.  They use fraction circles and fraction bars to solve problems, such as, “What is the fairest way to divide four cakes among five people.”  Next, they write in their math journal about the methods they used and the reasons they believe their answers to be correct.

· Suggested manipulatives: calculator, fraction circles and squares, VersaTiles, Fractions are Easy as Pie game by Media Materials, and Fraction Flash Cards by Ideal School Supply 

· Students are encouraged to work in small groups and discuss strategies for solving problems. 

· Students work in small groups, using manipulatives, to solve problems. 
· Have students solve problems involving doubling recipes and/or figuring out the amount of an ingredient needed in more than one recipe calling for the same ingredient. (Example: How much flour will be needed to make two batches of chocolate chip cookies and one batch of oatmeal cookies?) 



	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	4 days

	Computation and Estimation:
Addition and Subtraction of Fractions and Mixed Numbers Review
Review of STRAIGHT computation – not word problems for this one
	
	Possible 
Fraction Pre-test

Lesson 6-3 ~
+/- like fractions
Lesson 6-4 ~
common denominators
Lesson 6-4 ~ 
+/- with unlike fractions
Lesson 6-5 ~
+/- mixed numbers
Lesson 6-6 ~
– mixed numbers with remaining

	· Calculators 

· www.aaamath.com 
· Math 5 Live – Proper Fractions
http://www.learnalberta.ca/content/
me5l/html/Math5.html
· Math 5 Live – Equivalent Fractions
http://www.learnalberta.ca/content/
me5l/html/Math5.html
· Spy Guys Improper Fractions and Mixed Numbers
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html
· Fractions and Equivalent Fractions
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html
· Fractions – Add and Subtract
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html
· Learn Alberta Math Interactives
Exploring Fractions
http://tinyurl.com/LearnAblertaFractions 

	
	Vocabulary:
fraction                                        numerator                               denominator                              common denominator
simplest form                               mixed number                        improper fraction                      equivalent fractions



	
	Essential Knowledge and Skills:

· Add and subtract with fractions and mixed numbers. Answers are expressed in simplest form.

Essential Questions:

· What does it mean to “simplify” a fraction, and why is it important?

· How can we use models to devise strategies for renaming improper fractions as mixed numbers and vice versa?

· How is the understanding of multiples and factors useful in renaming/simplifying fractions and mixed numbers?

· How can we use mental models, benchmarks, and approximate decimal equivalents to estimate sums and differences of fractions?

· What strategies can be developed to compute sums and differences with fractions and mixed numbers?

· Why is it necessary to rename fractions to have common denominators when using the traditional algorithm for adding and subtracting fractions?

Instructional Notes/Hints:

· A fraction can be expressed in simplest form (simplest equivalent fraction) by dividing the numerator and denominator by their greatest common factor.

· When the numerator and denominator have no common factors other than 1, then the fraction is in simplest form. 
· Fractions having like denominators means the same as fractions having common denominators.

· Equivalent fractions name the same amount. To find equivalent fractions, multiply or divide the numerator and denominator by the same nonzero number.

· Addition and subtraction with fractions and mixed numbers can be modeled using a variety of concrete materials and pictorial representations as well as paper and pencil.

· To add, subtract, and compare fractions and mixed numbers, it often helps to find the least common denominator. The least common denominator (LCD) of two or more fractions is the least common multiple (LCM) of the denominators.

· To add or subtract with fractions having the same or like denominators, add or subtract the numerators and write in simplest form.
· To add or subtract with fractions that do not have the same denominator, first find equivalent fractions with the least common denominator. Then add or subtract and write the answer in simplest form.

· A mixed number has two parts: a whole number and a fraction.  The value of a mixed number is the sum of its two parts.
· To add or subtract with mixed numbers, students may use a number line, draw a picture, rewrite fractions with like denominators, or rewrite mixed numbers as fractions.
Sample Strategies:



	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Computation and Estimation:
Estimation and Problem Solving with Fractions

6.6b       estimate solutions and then 
              solve single-step and 
              multistep practical problems 
              involving addition, 
              subtraction, multiplication, 
              and division of fractions.

	
	
	

	
	Vocabulary:
Refer back to Unit 1 vocabulary and foldable


	
	Essential Knowledge and Skills:

· Solve single-step and multistep practical problems that involve addition and subtraction with fractions and mixed numbers, with and without regrouping, that include like and unlike denominators of 12 or less. Answers are expressed in simplest form.

· Solve single-step and multistep practical problems that involve multiplication and division with fractions and mixed numbers that include denominators of 12 or less. Answers are expressed in simplest form.
Essential Questions:

· How can the sum, difference, and product of two or more fractions be computed?

· Why do some mixed numbers need to be renamed for the operation of subtraction?

· How can a mixed number be renamed for the operation of subtraction?

· How can multiplication of fractions be modeled?

· When dividing fractions, why is the problem rewritten using the reciprocal of the divisor?

· How can the quotient of two fractions be computed?

· When is a fractional number in simplest form?

· How are multiplication and division of fractions and multiplication and division of whole numbers alike? 
Fraction computation can be approached in the same way as whole number computation, applying those concepts to fractional parts.
· What is the role of estimation in solving problems? 
Estimation helps determine the reasonableness of answers.

Instructional Notes/Hints:

· Simplifying fractions to simplest form assists with uniformity of answers.

· Addition and subtraction are inverse operations as are multiplication and division. 
· It is helpful to use estimation to develop computational strategies. 
For example,      
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 is about       EQ \F(3,4)  of 3, so the answer is between 2 and 3.

· When multiplying a whole by a fraction such as  
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 , the meaning is the same as with multiplication of whole numbers: 
3 groups the size of 
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 of the whole.

· When multiplying a fraction by a fraction such as  
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, we are asking for part of a part. 

· When multiplying a fraction by a whole number such as  
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, we are trying to find a part of the whole.
Sample Strategies:

· Suggested manipulatives: calculator, fraction circles and squares, VersaTiles, Fractions are Easy as Pie game by Media Materials, and Fraction Flash Cards by Ideal School Supply 

· Students are encouraged to work in small groups and discuss strategies for solving problems. 

· Students work in small groups, using manipulatives, to solve problems. 


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	2 days

	Number and Number Sense:

Comparing and Ordering Fractions Review

Preparation for 6.2
Students may NOT use a calculator.


	
	Lesson 5-5 ~
Comparing and Ordering Fractions
	

	
	Vocabulary:
See Unit 1 vocabulary on comparing and ordering



	
	Essential Knowledge and Skills:

· Compare two fractions with denominators of 12 or less by representing the fractions using manipulatives, pictorial representations, number lines, and symbols <, <, >, >, =).

· Order no more than 3 fractions, (fractions with denominators of 12 or less), in ascending or descending order.

Essential Questions:

· How can a fraction represent division? 

· What models and relationships help us name commonly-used fractions and mixed numbers in their equivalent decimal forms and vice versa?

· How can we use landmarks (benchmarks), known fraction-decimal equivalents, and the number line to help us order a set of fractions and decimals?
Instructional Notes/Hints:

Students should recognize, name, and focus on finding equivalent decimals of familiar fractions such as halves, fourths, fifths, eighths, and tenths.

Students should be able to determine equivalent relationships between decimals and fractions with denominators up to 12.

Conceptual Thought Patterns for Comparison of Fractions:

· Different number of the same-sized parts 
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· Same number of parts of different sizes
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· [image: image42.wmf]4
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More or less than one-half or one whole

                      
[image: image24.wmf]7

4

>
[image: image25.wmf]5

2


· Distance from one-half or one whole
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Fractions can be represented as division, where the numerator is the dividend, the denominator is the divisor, and the quotient is the equivalent decimal or whole number value. 

                                   = decimal or whole number             
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Sample Strategies:

· JDI


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
This also includes 6.2d  -
see further in this document.
	Number and Number Sense:
Fractions, Decimals, and Percents

6.2a   Investigate and describe     
   fractions, decimals, and 
   percents as ratios  

6.2b   Identify a given fraction, 
   decimal, or percent from 
   a representation


6.2c   Demonstrate equivalent 
   relationships among   
   fractions, decimals, and 
   percents



	Museum Walk

(pg. 9-10)

Percent Grid Pattern

(pg. 11-14)

Who Has 100 Things?

(pg. 15-20)


	Lesson 5-6 ~
Writing Decimals as Fractions

Lesson 5-6 ~

Writing Fractions as Decimals (this includes terminating and repeating decimals)
Lesson 10-4 ~

Modeling Percents

Lesson 10-5 ~ 

Percents and Fractions

Lesson 10-6 ~

Percents and Decimals
	· NCTM, Principles and Standards for School Mathematics: pages 214-221
· Spy Guys Lesson Percent
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html
· Percent
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html


	
	Common Core State Standards

CCSS 6.RP3c ~ Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); 
                             solve problems involving finding the whole, given a part and the percent.
Also refer to:   SOL 7.4 CF ~ Using 10% as a benchmark, mentally compute 5%, 10%, 15%, or 20% in a practical situation such as tips, tax and 
                                                  discounts.

                                                Solve problems involving tips, tax, and discounts. Limit problems to only one percent computation per problem.

                         SOL 8.3a ~ solve practical problems involving rational numbers, percents, ratios, and proportions


	
	Vocabulary:
percent                                    decimal                              fraction                        equivalent                         terminating                        repeating

denominator                           numerator                           proportion                   ratio                                   powers of 10                     ellipses


	
	Essential Knowledge and Skills:

· Identify the decimal and percent equivalents for numbers written in fraction form including repeating decimals.

· Represent fractions, decimals, and percents on a number line.

· Describe orally & in writing the equivalent relationship among decimals, percents, & fractions that have denominators that are factors of 100.

· Represent, by shading a grid, a fraction, decimal, and percent.

· Represent in fraction, decimal, and percent form a given shaded region.  (Note in 2011, regions will NOT be limited to a 10 by 10 grid.)

Essential Questions:

· What is the relationship among fractions, decimals, and percents?

· How does a fraction represent a division problem?
· What is the difference between a terminating and a repeating decimal?
· How are fractions, decimals, and percents converted from one form to another form?
· How are percents used in real life?
Instructional Notes/Hints:

· Fractions, decimals, and percents are three different ways to express the same number.
A ratio can be written using a fraction form (  EQ \F(2,3)  ), a colon (2 : 3) , or the word to (2 to 3).
Any number that can be expressed as a fraction can be expressed as a terminating or repeating decimal.
· Percent means “per 100” or how many “out of 100”; percent is another name for hundredths.

· A number followed by a percent symbol (%) is equivalent to that number with a

denominator of 100  (30% = 
[image: image29.wmf]100

3

 = 
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 = 0.3).
· Percents may be expressed as fractions with a denominator of 100, (75% = 
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 = 
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 ).

· Percents may be expressed as decimals, (38% = 
[image: image33.wmf]100
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 = 0.38)
· Some fractions can be rewritten as equivalent fractions with a denominators of powers of 10, and can be represented as decimals or percent, 
( 
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 = 
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 = 0.60 = 60%).
· Students should have experience with fractions such as  EQ \F(1,8) , whose decimal representation is a terminating decimal (  EQ \F(1,8)  = 0.125) and

with fractions, such as   EQ \F(2,9) , whose decimal representation does not end but continues to repeat (  EQ \F(2,9)  = 0.222…)

The repeating decimal can be written with three ellipses (three dots) as in 0.222… or denoted with a bar above the digits that repeat as in 0.2.
· Decimals, fractions, and percents can be represented using concrete materials (Base-10 blocks, number lines, decimal squares, or grid paper).

· Percents can be represented by drawing shaded regions on grids or by finding a location on number lines.
· Percents are used in real life for taxes, sales, data description, and data comparison.
Sample Strategies:

· Suggested manipulatives: equivalent fraction bars, Base 10 blocks, decimal squares, fraction circles, graph paper, and calculators.

· Fraction, decimal, percent memory game

· Compare equivalent fraction method and proportion method of conversion.
· Use grid paper to illustrate the relationship between decimals, fractions and percents (
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).
· Students will start with 2 fraction circles of different colors. Cut a slit to the center of each circle. Insert one into the other so that they can be rotated. Require the student to:

Rotate the circles to show different fractions, in tenths, from 0 to 1.

Rotate to show percents.

Set the fraction circle to a specific fraction. Express the fraction in simplest form. Find a corresponding percent.

Turn the circles to the unmarked side. Estimate for a specific fraction the corresponding decimal and percent.
· Create a puzzle of 9 or 16 squares. On the matching edges of the smaller squares place matching fraction, decimal, or percent pairs.

       e.g.

50%   

¼

½            .35  

35%

         .25



Once you have created the puzzle, cut apart and mix up the pieces, tape the smaller pieces to a piece of paper and make copies for the students. Give students the mixed up puzzle to cut apart and arrange in correct order.
· Students will be given questions such as:

What percent of the states within the United States are west of the Mississippi River?

What percent of the states in the United States are east of the Rockies?

· Use newspapers and magazines to find equivalent fractions, decimals and percents.
· Have students bring in ads showing discounted items. Use students’ ads to practice finding percents, original prices, and discounted prices.
· Have students calculate sales tax, tips, and discounts.
· Writing assignment: Have students investigate and write about how percents, fractions, and decimals are used in real world situations.
***In 2011, we will need to include some strategies for terminating and repeating decimals, as well as, 
represent in fraction, decimal, and percent form a given shaded region other than a 10 by 10 grid.***


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	To be included in the 5 days listed previously.
	Number and Number Sense:

Comparing and Ordering Fractions, Decimals & Percents

6.2d      Compare and order, fractions, decimals and percents


	None
	Lesson 3-2 ~

Comparing and Ordering Decimals

Lesson 5-5 ~

Comparing and Ordering Fractions

Lesson 6-1 ~

Rounding Fractions and Mixed Numbers (touches on Benchmark comparisons a little)

	· Math 5 Live ~ Comparing and Ordering Fractions
http://www.learnalberta.ca/content/
me5l/html/Math5.html
· Math 5 Live ~ Comparing and Ordering Decimals
http://www.learnalberta.ca/content/
me5l/html/Math5.html


	
	Common Core State Standards

see previous



	
	Vocabulary:

compare                        order                       greater than                     less than                         equal to                         benchmark
ascending                      descending             least                                 greatest


	
	Essential Knowledge and Skills:

· Compare two decimals through thousandths using manipulatives, pictorial representations, number lines, and symbols (<, <, >, >,  =).

· Compare two fractions with denominators of 12 or less by representing the fractions using manipulatives, pictorial representations, number lines, and symbols <, <, >, >, =).

· Compare two percents using pictorial representations and symbols (<, <, >, >,  =).

· Compare and order fractions, decimals, and whole numbers using concrete materials, drawings or pictures, and mathematical symbols.
This one will change in 2011 to read:  Order no more than 3 fractions, decimals, and percents (decimals through thousandths, fractions with denominators of 12 or less), in ascending or descending order.

Essential Questions:

· What is the relationship among fractions, decimals and percents?

· How can numbers in different forms be compared?

Instructional Notes/Hints:
· Fractions, decimals, and percents are equivalent forms representing a given number.

· The decimal point is a symbol that separates the whole number part from the fractional part of a number.

· The decimal point separates a whole number amount from the part of a number that is less than one.

· Comparison between fractions, decimals, or whole numbers can be described using the mathematical symbols: < (“is less than”), < (“is less than or equal to”), > (“is greater than”), > (“is greater than or equal to”), or = (“is equal to”).

· The symbol ( can be used in Grade 6 in place of X to indicate multiplication.

· Strategies using 0,   EQ \F(1,2) , and 1 as benchmarks can be used to compare fractions.

· When comparing fractions, use   EQ \F(1,2)  as a benchmark.
Example:  Which is greater,   EQ \F(4,7)  or   EQ \F(3,9) ?
                    EQ \F(4,7) is greater than  EQ \F(1,2)  because 4, the numerator, represents more than half of 7, the denominator.
                   The denominator tells the number of parts that make the whole. 
                    EQ \F(3,9) is less than  EQ \F(1,2)  because 3, the numerator, is less than half of 9, the denominator, which tells the number of parts that make 
                   the whole.  Therefore  EQ \F(4,7)  >  EQ \F(3,9) .

· When comparing two fractions close to 1, use the distance from 1 as your benchmark.
Example:  Which is greater  EQ \F(6,7)  or  EQ \F(8,9) ?
                   EQ \F(6,7) is  EQ \F(1,7)  away from 1 whole.    EQ \F(8,9) is  EQ \F(1,9)  away from 1 whole.
                  Since  EQ \F(1,7) >  EQ \F(1,9) , then  EQ \F(6,7)  is a greater distance away from 1 whole than  EQ \F(8,9) so  EQ \F(8,9) >  EQ \F(6,7) .


Sample Strategies:

· Suggested manipulatives: Base ten blocks, fraction bars, fraction circles, decimal squares

· Comparisons using pictorial representations

· Construct as many true fraction sentences as possible using 4 digits.  
Example:   Using the digits 5, 6, 7 and 8:   EQ \F(5,6)  (  EQ \F(7,8) .

· Using a deck of cards, remove the aces, kings, queens, jacks and tens.  Students work in groups of four.  Deal out four cards.  Have students place the cards in order from largest to smallest or smallest to largest.  Students read the decimal number that they created.  The winner can be either the student with the largest number or the smallest number..
· Students will use grid paper to show the value of decimals by coloring fractional parts.

· Students create a place value chart and insert representations of decimals (for example, place 9 tiles in the tenths place and add one more. What happens?).

· “Largest Number Wins” Randomly call out the numbers 0 – 9. Each student decides where to place that digit on his paper to make the largest number. Let students create differently sized numbers with and without decimals.

· Play the card game of “War” using decimal cards.

· Tangrams may be used to develop understanding of fractional values. Choose a tangram piece to be the whole. Then have students find the value of other pieces based on the whole. Students can physically manipulate the pieces to compare sizes.

***In 2011, we will need to add in strategies that deal with benchmark comparisons.***


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	3 days

	Proportional Reasoning:
Ratios
6.1  The student will describe and compare two sets of data, using ratios, and will use appropriate notations, such as a/b, a to b, and a:b.


	Paper Chains and Countries

(pg. 72-74)
Exploring Ratio

(pg. 70-71)

Animals Count

(pg. 75-77)

	Lesson 10-1 ~
Ratios
Lesson 10-2 ~

Solving Proportions


	· All About Ratios
http://math.rice.edu/~lanius/proportions/
· Spy Guys Lesson Ratio
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html
· Rates and Ratios (Advanced Lesson)
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html

	
	Common Core State Standards

CCSS 6.RP.1 ~ Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. 
                           For example, “The ratio of wings to beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” 
                            “For every vote candidate A received, candidate C received nearly three votes.”
CCSS 6.RP.2 ~ Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the context of a

                             ratio relationship. 
                          For example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar.” 
                            “We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.”

CCSS 6.RP.3a ~ Make tables of equivalent ratios relating quantities with whole number measurements, find missing values in the tables,

                               and plot the pairs of values on the coordinate plane. Use tables to compare ratios.
CCSS 6.RP.3d ~ Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying

                              or dividing quantities.
Also refer to:   SOL 7.4 ~ solve single-step and multistep practical problems, using proportional reasoning.

                         SOL 7.12 ~ represent relationships with tables, graphs, rules, and words.

                         SOL 7.4 CF ~ Using 10% as a benchmark, mentally compute 5%, 10%, 15%, or 20% in a practical situation such as tips, tax and   
                                                    discounts.  

                                                 Solve problems involving tips, tax, and discounts. Limit problems to only one percent computation per problem.
                                                 A rate is a ratio that compares two quantities measured in different units. A unit rate is a rate with a denominator of 1.

                                                 Examples of rates include miles/hour and revolutions/minute.


	
	Vocabulary:
ratio                        set                       relationship                  comparison                   notations


	
	Essential Knowledge and Skills:

· Describe a relationship within a set by comparing part of the set to the entire set.

· Describe a relationship between two sets by comparing part of one set to a corresponding part of the other set.

· Describe a relationship between two sets by comparing all of one set to all of the other set.

· Describe a relationship within a set by comparing one part of the set to another part of the same set.

· Represent the relationship that makes a comparison by using the notations 
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, a:b, and a to b.
Essential Questions:

· What is a ratio?
A ratio is a comparison of any two quantities. A ratio is used to represent relationships within a set and between two sets.   

· How can a ratio be represented?
A ratio can be written using fraction form (  EQ \F(2,3) ), a colon (2:3), or the word to (2 to 3).
Instructional Notes/Hints:

· A ratio is a comparison of any two quantities.  A ratio is used to represent relationships within a set and between two sets.
· A ratio can be written using a fraction form (  EQ \F(2,3) ), a colon (2 : 3) , or the word to (2 to 3).
· A ratio can compare part of a set to the entire set, (part-whole comparison).
· A ratio can compare part of a set to another part of the same set, (part-part comparison).

· A ratio can compare part of a set to a corresponding part of another set, (part-part comparison).

· A ratio can compare all of a set to all of another set, (whole-whole comparison).
· The order of the quantities in a ratio is directly related to the order of the quantities expressed in the relationship.
For example, if asked for the ratio of the number of cats to dogs in a park, the ratio must be expressed as the number of cats to the number of dogs, in that order.
· A ratio is a multiplicative comparison of two numbers, measures, or quantities.
· All fractions are ratios and vice versa.
· Ratios may or may not be written in simplest form.
· Ratios can compare two parts of the same whole.
· Rates can be expressed as ratios.
Sample Strategies:

· Suggested manipulatives:  two color counters, number cubes, people.

· Use students in the classroom to collect and compare data.  For example:  boys to girls, students to teacher, 
colors of shoes.

· Survey classmates on favorite color and write ratios from results.

· Use ratio tables to solve word problems.

· Working in pairs, have students draw four cards. Use the numbers on cards to write two different ratios. 
Students will exchange ratios and find equivalent ratios. Repeat the activity using different cards.



	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	2 days
	Number and Number Sense:

6.2a   Investigate and describe     
   fractions, decimals, and 
   percents as ratios  NEW

	
	
	

	
	Common Core State Standards

see previous



	
	Vocabulary:
see previous



	2 days
	Review for Benchmark (also include objectives from Unit 1 and Unit 2)


	1 day
	Benchmark Assessment #3: 

UNIT 3 ~ Fractions Concepts and Problem Solving, Number Theory Review, 

Relationships among Fractions, Decimals, and Percents

February 8, 2012

	1 day
	Benchmark Review


	
	Common Core State Standards
The following Common Core State Standards are NOT included in our 6th Grade Instructional Guides.  Infuse into this unit if you are able to.
CCSS 6.RP3b ~ Solve unit rate problems including those involving unit pricing and constant speed. 
                             For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? 
                             At what rate were lawns being mowed?
Also refer to:  SOL 7.4 ~ solve single-step and multistep practical problems, using proportional reasoning.

                        SOL 7.4 CF ~ a rate is a ratio that compares two quantities measured in different units. A unit rate is a rate with a denominator of 1.

                                        Examples of rates include miles/hour and revolutions/minute.
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