


Connecticut Curriculum Design Unit Planning Organizer
Grade 6 Mathematics
 Unit 2 - Operating with Positive Rational Numbers
Pacing: 4 weeks + 1 week for reteaching/enrichment
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
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.


	Domain and Standards Overview

	Number System
· Apply and extend previous understandings of multiplication and division to divide fractions by fractions.
· Compute fluently with multi-digit numbers and find common factors and multiples
Geometry.
· Solve real-world and mathematical problems involving area, surface area, and volume.








	
Priority and Supporting CCSS
	Explanations and Examples*

	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? 

	6.NS.1. Contexts and visual models can help students to understand quotients of fractions and begin to develop the relationship between multiplication and division. Model development can be facilitated by building from familiar scenarios with whole or friendly number dividends or divisors. Computing quotients of fractions build upon and extends student understandings developed in Grade 5. Students make drawings, model situations with manipulatives, or manipulate computer generated models. 
Examples: 
• 3 people share   pound of chocolate. How much of a pound of chocolate does each person get? 
          Solution: Each person gets  lb of chocolate. 

	
	


     
	
	
	
	


            

• Manny has yard of fabric to make book covers. Each book is made from yard of fabric. How many book covers can Manny make? Solution: Manny can make 4 book covers. 
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• Represent  ÷ in a problem context and draw a model to show your solution. 
 Context: You are making a recipe that calls for cup of yogurt. You have cup of yogurt from a snack pack. 
                  How much of the recipe can you make? 

Explanation of Model: 
The first model shows  cup. The shaded squares in all three models show the cup. 

The second model shows  cup and also shows cups horizontally. 

The third model shows  cup moved to fit in only the area shown by of the model. is the new referent unit (whole). 
3 out of the 4 squares in the portion are shaded. A  cup is only of a cup portion, so you can only make ¾ of the recipe. 

	
	


        


	
	

	    
	

	
	


          

	
	

	
	

	
	






	6.NS.3. Fluently add, subtract, multiply and divide multi-digit decimals using the standard algorithm for each operation.








6.NS.2. Fluently divide multi-digit numbers using the standard algorithm. 


	





















	6.NS.3. The use of estimation strategies supports student understanding of operating on decimals. 
             Example: 
                    • First estimate the sum and then find the exact sum of 14.4 and 8.75. 
An estimate of the sum would be 14 + 9 or 23. Students could also state if their estimate is low or high, they would expect their answer to be greater than 23. Students can use their estimates to self-correct. 
Answers of 10.19 or 101.9 indicate that students are not considering the concept of place value when adding (adding tenths to tenths or hundredths to hundredths) whereas answers like 22.125 or 22.79 indicate that students are having difficulty understanding how the four-tenths and seventy-five hundredths fit together to make one whole and 25 hundredths. 
Students use the understanding they developed in 5th grade related to the patterns involved when multiplying and dividing by powers of ten to develop fluency with operations with multi-digit decimals. 

6.NS.2.Students are expected to fluently and accurately divide multi-digit whole numbers. Divisors can be any number of digits at this grade level. As students divide they should continue to use their understanding of place value to describe what they are doing. When using the standard algorithm, students’ language should reference place value. For example, when dividing 32 into 8456, as they write a 2 in the quotient they should say, “there are 200 thirty-twos in 8456” and could write 6400 beneath the 8456 rather than only writing 64. 

	    __2_       
32)8456
		There are 200 thirty twos in 8456. 




	    __2_       
32)8456
     6400
     2056
		200 times 32 is 6400. 
8456 minus 6400 is 2056. 




	       26_       
32)8456
     6400
     2056     

	There are 60 thirty-twos in 2056

	       26_       
32)8456
     6400
     2056 
     1920 
       136   
	60 times 32 is 1920.
2056 minus 1920 is 135

	       264       
32)8456
     6400
     2056 
     1920 
       136
       128
           8   
	There are 4 thirty-twos in 136.
4 times 32 is 128.

The remainder is 8. There is not a full thirty-two in 8; there is only part of a thirty-two in 8.
This can also be written as  or . There is ¼ of a thirty-two in 8.

8456 = 264 × 32 + 8




	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). 















6.G.2. Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = l w h and V = b h to find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems. 






	6.NS.4 Examples:
• What is the greatest common factor (GCF) of 24 and 36? How can you use factor lists or the prime factorizations to find the GCF? 
Solution: 22 × 3 = 12. Students should be able to explain that both 24 and 36 have 2 factors of 2 and one factor of 3, thus 2 x 2 x 3 is the greatest common factor.)  

• What is the least common multiple (LCM) of 12 and 8? How can you use multiple lists or the prime factorizations to find the LCM? 
Solution: 23 ×  3 = 24. Students should be able to explain that the least common multiple is the smallest number that is a multiple of 12 and a multiple of 8. To be a multiple of 12, a number must have 2 factors of 2 and one factor of 3 (2 x 2 x 3). To be a multiple of 8, a number must have 3 factors of 2 (2 x 2 x 2). Thus the least common multiple of 12 and 8 must have 3 factors of 2 and one factor of 3 ( 2 x 2 x 2 x 3). 

• Rewrite 84 + 28 by using the distributive property. Have you divided by the largest common factor? How do you know? 
• Given various pairs of addends using whole numbers from 1-100, students should be able to identify if the two numbers have a common factor. If they do, they identify the common factor and use the distributive property to rewrite the expression. They prove that they are correct by simplifying both expressions. 
                                            • 27 + 36 = 9 (3 + 4) 
                                                       63 = 9 x 7 
                                                       63 = 63 
                                            • 31 + 80 
                                              There are no common factors and I know that because 31 is a prime number so
                                               it only has 2 factors, 1 and 31. I know that 31 is not a factor of 80 because 
                                               2 x 31 is 62 and 3 x 31 is 93.
6.G.2. Students need multiple opportunities to measure volume by filling rectangular prisms with blocks and looking at the relationship between the total volume and the area of the base. Through these experiences, students derive the volume formula (volume equals the area of the base times the height). Students can explore the connection between filling a box with unit cubes and the volume formula using interactive applets such as the Cubes Tool on NCTM’s Illuminations (http://illuminations.nctm.org/ActivityDetail.aspx?ID=6). 
In addition to filling boxes, students can draw diagrams to represent fractional side lengths, connecting with multiplication of fractions. This process is similar to composing and decomposing two dimensional shapes. 
Examples: 
• The model shows a cubic foot filled with cubic inches. The cubic inches can also be labeled as a fractional cubic unit with dimensions of  ft 3.
                                                           [image: ]           (Continued on next page)  

	

















	
• The models show a rectangular prism with dimensions (3/2), 5/2, and 5/2 inches. Each of the cubic units in the model is  in3. Students work with the model to illustrate 3/2 x 5/2 x 5/2 = (3 x 5 x 5) x 1/8. Students reason that a small cube has volume 1/8 because 8 of them fit in a unit cube. 
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Concepts
What Students Need to Know
	Skills
What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· division of fractions
· multi-digit decimals
· problems 
· models 
· equations  
· standard algorithm
	· INTERPRET (quotients of fractions)
· COMPUTE (quotients of fractions)
· SOLVE (word problems involving division of fractions by fractions) 
· REPRESENT (problems using models and equations)
· USE  a standard algorithm to:
· ADD (multi-digit decimals)
· SUBTRACT (multi-digit decimals)
· MULTIPLY (multi-digit decimals)
· DIVIDE (multi-digit decimals) 
	4
2,3
4

4

2,3




	Essential Questions 


	




	Corresponding Big Ideas

	



	Standardized Assessment Correlations
(State, College and Career)

	 
Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 



	Tasks and Lessons from the Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—
A Day Out http://map.mathshell.org/materials/tasks.php?taskid=386&subpage=expert




[bookmark: _GoBack]
	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.
NOTE: Most of these tasks have a section for teacher reflection.

	Rabbit Costumes - Operating with Positive Rational Numbers.  Application of division of fractions.
Sewing - Operating with Positive Rational Numbers for majority of task (questions #s 1, 2 and most of 3).



	Unit Assessments
The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1. 

Manny has  cup of pancake mix.  Each pancake uses  cup of pancake mix. How many pancakes can Manny make?
Answer:  6

	2. 

A rectangular strip of land has an area of  square yards.  The strip is   yards long. How wide, in yards, is the strip of land?

Answer:  


	3. Look at the equation below:


           

What number makes the equation true?


Answer:      

	4. 


Answer:  10


	5. 

How many cup servings are in  cups of chocolate ice cream?  Show or explain how you found your answer.

Answer: 6 with an explanation that may include:

· 

 ÷   OR
· 

A model that illustrates  ÷  



Partial Credit: Correct answer, 6, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of dividing  by .

No Credit: Incorrect answer with an incorrect or missing explanation.
















	6. Look at the number sentence below:


                                       

a)  Write a story problem that can be solved using this number sentence.
b)  Solve your story problem.
c)  Use the model below to show or explain your answer.

	
	
	




Answer: Story problems may vary but should provide a context for finding the number of sixths in two-thirds with an answer 4. The model shows that 4 (there are 4 shaded sections).
	               
	
	



 Partial Credit: Correct answer, 4, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of dividing.

No Credit: Incorrect answer with an incorrect or missing explanation.

	
7. 
Which picture models   ?
A.                                                                                C.
             [image: ]                                                 [image: ]


            B.                                                                               D.*
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	9. Find the missing number:

              

Answer:  

	10. 
  
Answer:  10

	11. 6,048 ÷  32  =
Answer: 189

	12. 


Answer: 207

	13. 
=
Answer: 6,923 r 2

	14. 
 
             Show or explain how you found your answer.
Answer:  122 with an explanation or work showing how the student divided 1586 by 13.
Partial Credit: Correct answer, 122, with an incorrect or missing explanation, OR an incorrect answer with an explanation or work that demonstrates understanding of dividing 1,586 by 13.

No Credit: Incorrect answer with an incorrect or missing explanation.

	15. 
 =
Show or explain how you found your answer.
Answer:  1,258 with an explanation or work showing how the student divided 1586 by 13.
Partial Credit: Correct answer, 1,258, with an incorrect or missing explanation, OR an incorrect answer with an explanation or work that demonstrates understanding of dividing 11,322 by 9.

No Credit: Incorrect answer with an incorrect or missing explanation.

	16.   16.3 + 4.27 =
Answer:  20.57

	17.     27.43 – 15.6 =
Answer:  11.83



	18. 
    =
Answer:  10.15

	19. 
  
Answer:   2.9

	20.     124.6 ÷ 1.4 =
                    Show or explain how you found your answer.
Answer:  89 with an explanation or work showing how the student divided 124.6 by 1.4.
Partial Credit: Correct answer, 89, with an incorrect or missing explanation, OR an incorrect answer with an explanation or work that demonstrates understanding of dividing 124.6 by 1.4.

No Credit: Incorrect answer with an incorrect or missing explanation.

	21.  What is the greatest common factor (GCF) of 30 and 24?
Answer:  6

	22.  What is the least common multiple (LCM) of 6 and 8?
Answer:  24


	23.  Which expression is not equivalent to 24 + 36?
A) 6(4 + 6)
B) 2(12 + 18)
C) 4(6 + 9)
D) 8(3 + 4)*

	24. What is the greatest common factor (GCF) of 16 and 24?
Show or explain how you found your answer.
Answer: 8 with an explanation that may include:
· A factor list: 16 → 1, 2, 4, 8, 16
                    24 → 1, 2, 3, 4, 6, 8, 12, 24 
· Prime factorization:
                                16 = 2 × 2 × 2 × 2 
                                24 = 2 × 2 × 2 × 3     
             GCF is the product of the common factors.
Partial Credit: Correct answer, 8, with an incorrect or missing explanation, OR an incorrect answer with an explanation or work that demonstrates understanding of finding the GCF of 16 and 24.

No Credit: Incorrect answer with an incorrect or missing explanation.


	25.   What is the least common multiple (LCM) of 10 and 8?
             Show or explain how you found your answer.
Answer: 40 with an explanation that may include:
· A multiple list: 10 → 10, 20, 30, 40, 50, 60
                         8 → 8, 16, 24, 32, 40, 48
· Prime factorization:
                                10 = 2 × 5 
                                8 = 2 × 2 × 2
             LCM is the product of the common factor 2 and all other factors 2 × 2 × 2 × 5 = 40. 
Partial Credit: Correct answer, 40, with an incorrect or missing explanation, OR an incorrect answer with an explanation or work that demonstrates understanding of finding the LCM of 10 and 8.

No Credit: Incorrect answer with an incorrect or missing explanation.
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9
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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