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TOOLS4NCTEACHERS  FIFTH GRADE 

The intended purpose of this document is to provide teachers with a tool to determine student 

understanding and suggest instructional moves that may help guide a student forward in their learning 

of a particular concept or standard. This guide is not an exhaustive list of strategies. 

Fifth Grade: Cluster 2 

Number and Operations Base Ten/Measurement and Data (Volume) 

Using Models to Explore Properties of Multiplication and Division  

NC.5.OA.2 Write, explain, and evaluate numerical expressions involving the four operations to solve up to 

two-step problems. Include expressions involving:  

● Parentheses, using the order of operations.  

● Commutative, associative and distributive properties.  

 

NC.5.NBT.5 Demonstrate fluency with the multiplication of two whole numbers up to a three-digit number by 

a two-digit number using the standard algorithm.  

 

NC.5.NBT.6 Find quotients with remainders when dividing whole numbers with up to four-digit dividends 

and two-digit divisors using rectangular arrays, area models, repeated subtraction, partial quotients, and/or the 

relationship between multiplication and division. Use models to make connections and develop the algorithm. 

 

 NC.5.MD.4 Recognize volume as an attribute of solid figures and measure volume by counting unit cubes, 

using cubic centimeters, cubic inches, cubic feet, and improvised units. 

 

 NC.5.MD.5 Relate volume to the operations of multiplication and addition.  

● Find the volume of a rectangular prism with whole-number side lengths by packing it with unit cubes, 

and show that the volume is the same as would be found by multiplying the edge lengths.  

● Build understanding of the volume formula for rectangular prisms with whole-number edge lengths in 

the context of solving problems.  

● Find volume of solid figures with one-digit dimensions composed of two non-overlapping rectangular 

prisms. 

 

Not Yet  

 

 

Students that are consistently scoring “Not Yet” in this cluster could have a variety of 

errors. Primarily, students are unable to interpret a word problem or equation and 

choose an appropriate strategy or operation to solve the problem. While students may 

also demonstrate gaps with computational fluency, gaps in conceptual understanding 

such as choosing the correct operation and an appropriate strategy should take priority. 

Next Steps: 

 

For students struggling with order of operations and evaluating expressions 

(NC.5.OA.2): 
● Support students by posing expressions that involve only addition and multiplication such 

as 3 + 4 x 5. Have students explore the answer without parentheses, as well as how the 

answer changes based on the placement of parentheses, such as around the 3 and 4 

compared to around the 4 and 5.  
● Play the Order of Operations Dice Game.  Students play as partners.  Instruct each partner 

roll 3 dice simultaneously.  Encourage each partner to create an expression.  The partner 

whose expression has the largest value wins.  Student records that value in a table.  If 

students tie, they both get the value of the expression recorded in the table.  First student to 

100 wins. 
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● Connect order of operations to visual models.  Pose additional expressions such as those 

below to help students see the way the order of operations affects calculations 
For example:  

 

 

 
 

 

 

For students finding difficulty multiplying whole numbers (NC.5.NBT.5): 
● Pose tasks that provide students with opportunities to interpret word problems and 

determine which operation to use. Discuss with students how the action in the word 

problem that relates to multiplications. Highlight concepts such as the number of equal 

groups, the group size or the referent for multiplicative comparison problems. 

● For students who struggle to use an appropriate strategy, refer back to strategies from 

previous grade levels, including but not limited to, arrays or partial product strategies by 

decomposing factors into hundreds, tens, and ones. You may start by posing two-digit by 

two-digit problems or two-digit by one-digit problems based on your students’ readiness 

for three-digit by two-digit multiplication problems. 

 

 

 

40 x 300 = 12,000 
40 x 20 = 

800 

40 x 5 

= 200 

7 x 300 = 2,100 
7 x 20 = 

140 

7 x 5 = 

35 
 

The answer is found by adding up all of the partial products: 

12,000 + 2,100 + 800 + 200 + 140 + 35 = 15,275 

 

● Bridge the area model to the standard algorithm.  By referring to the area model above, you 

can see how the standard algorithm follows the area model.  Give students several 

multiplication problems.  Have them create an area model and solve using the standard 

algorithm.  Ask them to justify their thinking about how both strategies help them calculate 

the correct product. 
 

 

 

 

 

 

 

 

 

 

3+5 x 2 (3+5) x 2 

300 20 5 

40 

7 

     325 

X    47 

   2275   (sum of the bottom row of the area model above- 2,100 + 140 + 35) 

 13000   (sum of the top row of the area model above- 12,000 + 800 + 200) 

 15275 
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For students having trouble with dividing whole numbers (NC.5.NBT.6): 
● If students need help applying a strategy, pose tasks and encourage them to think about 

multiplying up (or repeatedly adding) by the divisor until they reach the dividend (see 

video here) or example below. 
 

 

 

 

 

 

 

 

My answer is the sum of all of the numbers I multiplied 16 by: 

100 + 100 + 100 + 5 + 2 = 307 

 

Some students may multiply in smaller chunks such as 10, 20, and 50 to start. The goal is to 

help students see that a division problem can be solved by starting with the divisor and 

multiplying up to reach the dividend.  

 

For students finding difficulty determining the volume of a cube (NC.5.MD.4 and 

NC.5.MD.5):  
● Provide students with multi-link (pop) cubes or wooden cubes to explore tasks where they 

find the volume of a rectangular prism with all dimensions less than 4. For example, “I 

want to make a box that is 4 units long, 3 units wide, and 2 units tall. How many cubes do I 

need to build my box?”  

 
 

● As students build rectangular prisms encourage students to think about counting the cubes 

in layers such as each layer has 12 cubes if the rectangular prism is 4 units long and 3 units 

wide and 2 layers tall.  

● Students who are scoring “Not Yet” should not spend time working on the formula for 

area. Instead, they should spend their time building rectangular prisms and exploring ways 

to determine the area by looking at the various layers of the base and ways to organize and 

count the unit cubes.  

● Play the game Fill the Box using multi-link cubes.  Use grid paper that is the same 

dimension (most commercial cubes are 1 inch on each edge) as the edge of cubes you are 

using with students.  Teacher creates several open topped boxes.  Some dimensions may 

include base of 5 units x 4 units and 2 units tall. Ask students to fill the box with cubes. 

One color for each layer.  Have students calculate the volume of the filled box.  Encourage 

students to see the relationship between the area of the base and the number of layers.  This 

will help them see the conceptual understanding of volume and lead them to the formula. 

● As you discuss students’ strategies, discuss with them the volume of a rectangular prism 

can be decomposed or deconstructed into multiple layers of the area of the base. For 

example, the rectangular prism that is 3 units long, 3 units wide, and 2 units tall can be 

broken into 2 layers or 2 copies of a 3 unit by 2 unit rectangle.  

4,912 ÷16 
 

16 x 100 = 1,600    4,912 - 1,600 = 3,312 

16 x 100 = 1,600    3,312 - 1,600 = 1,712 

16 x 100 = 1,600    1,712 - 1,600 = 112 

16 x 5 = 80             112 - 80 = 32 

16 x 2 = 32             32 - 32 = 0 

 

https://www.showme.com/sh/?h=FLCgTOi
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For students struggling with fluency of multiplication and division facts:  

● Students who struggle demonstrating fluency with multiplication and division facts should 

be given multiple opportunities to play fluency games to develop their accuracy, efficiency, 

and flexibility. See the tools4ncteachers.com website for fluency games. 

● Provide opportunities for students to work on breaking factors apart and reasoning about 

how they can make specific multiplication or division combinations into easier equivalent 

combinations. Example, 8x7 could be solved by finding 8x5 and then 8x2 or by finding 

8x5 then adding 8+8 to get 56.  

 

 
Progressing 

   

Students that are consistently scoring “Progressing” are able to identify the correct 

operation and may have an idea on an appropriate strategy, but struggle carrying out 

strategies to accurately solve problems.  

Next Steps: 

 

For students struggling with order of operations and evaluating expressions (NC.5.OA.2): 
● Support students by posing expressions that involve only addition and multiplication such 

as 3 + 4 x 5. Have students explore the answer without parentheses, as well as how the 

answer changes based on the placement of parentheses, such as around the 3 and 4 

compared to around the 4 and 5.  
● Provide tasks that include both multiplication and division where division comes first, such 

as 12÷3 x 2. Discuss with students while the acronym PMDAS lists multiplication before 

division, multiplication and division both occur simultaneously when moving from left to 

right in an expression after all parentheses have been evaluated. The same applies to 

addition and subtraction. This means that in the expression 12÷3 x 2, divisions will occur 

before multiplication.  

● Provide opportunities for students to discuss why solutions are correct or incorrect. For 

example, “Tim says that 4 + (2 x 3) can be solved by adding 4 and 2 then multiplying 6 by 

3 to get 18. Is Tim correct or not? How do you know?” 

 

For students finding difficulty multiplying whole numbers (NC.5.NBT.5): 
● For students who struggle to use an appropriate strategy refer back to strategies from 

previous grade levels, including but not limited to, arrays or partial product strategies by 

decomposing factors into hundreds, tens, and ones. You may start by posing two-digit by 

two-digit problems or two-digit by one-digit problems based on your students’ readiness 

for three-digit by two-digit multiplication problems. 

 

 

40 x 300 = 12,000 
40 x 20 = 

800 

40 x 5 

= 200 

7 x 300 = 2,100 
7 x 20 = 

140 

7 x 5 = 

35 
 

The answer is found by adding up all of the partial products: 

12,000 + 2,100 + 800 + 200 + 140 + 35 = 15,275 

300 20 5 

40 

7 

http://tools4ncteachers.com/fifth-grade/
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● Avoid reference to the multiplication algorithm until students have demonstrated 

conceptual understanding by solving tasks by breaking both factors apart (array or area 

model above) or by breaking one factor apart and leaving one factor intact (e.g., 325 x 47 = 

(300 x 47) + (20 x 47) + (5x47).  

● Once conceptual understanding of the area model has been demonstrated, bridge 

understanding to the algorithm. By referring to the area model above, you can see how the 

standard algorithm follows the area model.  Give students several multiplication problems.  

Have them create both an area model and solve using the standard algorithm.  Ask them to 

justify their thinking about how both help them calculate the correct product. 

 

 

 

 

 

 

 

 

For students having trouble with dividing whole numbers (NC.5.NBT.6): 
● If students need help applying a strategy pose tasks and encourage them to think about 

multiplying up (or repeatedly adding) by the divisor until they reach the dividend (see 

video here) or example below. 
 

 

 

 

 

 

 

 

 

My answer is the sum of all of the numbers I multiplied 16 by: 

100 + 100 + 100 + 5 + 2 = 307 

 

Some students may multiply in smaller chunks such as 10, 20, and 50 to start. The goal is to 

help students see that a division problem can be solved by starting with the divisor and 

multiplying up to reach the dividend.  

 

This can also be done using the area model as a tool to show the strategy of multiplying up, 

where the 16 is the height and the student determines how to multiply up to 4,912. Again, my 

answer is the sum of the numbers I added.  

 

 100 100 100 5 2 

16 16 x 100 = 1,600 

 

 

16 x 100 = 1,600 16 x 100 = 1,600 16 x 5 = 

80 

16 x 2 

= 32 

 

 

     325 

X    47 

   2275   (sum of the bottom row of the area model above- 2,100 + 140 + 35) 

 13000   (sum of the top row of the area model above- 12,000 + 800 + 200) 

 15275 

4,912 ÷16 
 

16 x 100 = 1,600    4,912 - 1,600 = 3,312 

16 x 100 = 1,600    3,312 - 1,600 = 1,712 

16 x 100 = 1,600    1,712 - 1,600 = 112 

16 x 5 = 80             112 - 80 = 32 

16 x 2 = 32             32 - 32 = 0 

 

https://www.showme.com/sh/?h=FLCgTOi
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For students finding difficulty determining the volume of a cube (NC.5.MD.4 and 

NC.5.MD.5):  
● As you discuss students’ strategies discuss with them the volume of a rectangular prism can 

be decomposed or deconstructed into multiple layers of the area of the base. For example, a 

rectangular prism that is 4 units long, 3 units wide, and 2 units tall can be broken into 2 

layers or 2 copies of a 4 unit by 3 unit rectangle. The formula to determine the volume of a 

rectangular prism (l x w x h) should only be introduced after ample exploration and with a 

connection to models built with cubes.  

● As students build rectangular prisms encourage students to think about counting the cubes 

in layers such as each layer has 12 if the rectangular prism is 4 units long and 3 units wide.  

● Play the game Fill the Box using multi-link cubes.  Use grid paper that is the same 

dimension (most commercial cubes are 1 inch on each edge) as the edge of cubes you are 

using with students.  Teacher creates several open topped boxes.  Some dimensions may 

include base of 5 units x 4 units and 2 units tall. Ask students to fill the box with cubes. 

One color for each layer.  Have students calculate the volume of the filled box.  Encourage 

students to see the relationship between the area of the base and the number of layers.  This 

will help them see the conceptual understanding of volume and lead them to the formula. 

 

For students struggling with fluency of multiplication and division facts:  

● Students who struggle demonstrating fluency with multiplication and division facts should 

be given multiple opportunities to play fluency games to develop their accuracy, efficiency, 

and flexibility. See the tools4ncteachers.com website for fluency games. 

● Provide opportunities for students to work on breaking factors apart and reasoning about 

how they can make specific multiplication or division combinations into easier equivalent 

combinations. Example, 8x7 could be solved by finding 8x5 and then 8x2 or by finding 8x5 

then adding 8+8 to get 56.  

 

 
Meets 

Expectation   

Students that are consistently scoring “Meets Expectation” have a good understanding of 

the concepts in this cluster. They are able to consistently interpret word problems by 

selecting an appropriate operation and strategy. Students are also able to clearly 

communicate the steps they use to solve the problem as well as their rationale for 

choosing those steps.  

Next Steps:  

 

For students who have demonstrated proficiency with order of operations and evaluating 

expressions (NC.5.OA.2): 
● Provide more opportunities for students to solve two-step problems involving parentheses. 

Also provide tasks in which students must place parentheses in various places of an 

expression and determine all of the possible solutions based on the placement of the 

parentheses. Example: For the expression 8 - 5 x 4 put parentheses in all of the possible 

places. For each describe how the placement of parentheses influences the order that you 

evaluate the expression and how it influences the answer. 
● Create a variety of real world problems for students to solve which illustrate the importance 

of order of operations.  For example:  Kelly was playing her favorite board game.  She had 

250 points.  She lost 125 points due to a penalty card.  She gains 325 points with a rewards 

card.  At the end of the game, she triples her score with a super gold card.  What is the 

expression that illustrates Kelly’s game point total at the end of the game? 
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● Ask students to create real world examples where solutions to expressions must follow 

order of operations.  Be sure students justify their reasoning and apply order of operation 

rules. 
● Play Roll My Expression.  Partner 1 rolls two dice.  The dice are used to create a two-digit 

target number.  Both partners have 60 seconds to create as many expressions as they can 

whose solution is the two-digit number. 
 

For students who have demonstrated proficiency multiplying whole numbers 

(NC.5.NBT.5): 

● Provide students with an equation and have them write a word problem that matches it. 

Students may then switch problems with classmates and solve them.  

● Provide opportunities for students to use estimation skills to calculate products of up to 3 

digit by 2 digit products. The website Estimation 180 is a great resource. 

 

For students who have demonstrated proficiency dividing whole numbers (NC.5.NBT.6):  

● Provide students with an equation and have them write a word problem that matches it. 

Students may then switch problems with classmates and solve them.  
● Provide opportunities for students to use estimation skills to calculate quotients of up to 4 

digit dividend by 2 digit divisor. The website Estimation 180 is a great resource. 

 

For students who have demonstrated proficiency finding the volume of rectangular 

prisms (NC.5.MD.4 and NC.5.MD.5):  

● Provide students with opportunities to build and explore larger rectilinear figures composed 

of two non-overlapping rectangular prisms.  
 

 

http://www.estimation180.com/
http://www.estimation180.com/

