
NCTM Principles to Actions Professional Learning Toolkit: Teaching and Learning 

Connections to the Common Core State Standards for Mathematics (CCSSM) 
"The Case of Katherine Casey and the Multiplication Strings Task" 

 

Standards for Mathematical Content 
Domain: Operations and Algebraic Thinking (OA) 

Cluster: Understand properties of multiplication and the relationship between multiplication 
and division. 
3.OA.B.5     Apply properties of operations as strategies to multiply and divide.1 Examples:  

If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative property of 
multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by  
5 x 2 = 10, then 3 x 10 = 30. (Associative property of multiplication.) Knowing  
that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7 as 8 x (5 + 2) = (8 x 5) + (8 x 2) =  
40 + 16 = 56. (Distributive property.) 

 

Cluster: Solve problems involving the four operations, and identify and explain patterns in 
arithmetic. 
3.OA.D.9     Identify arithmetic patterns (including patterns in the addition table or multiplication 

table), and explain them using properties of operations. For example, observe that 4 
times a number is always even, and explain why 4 times a number can be decomposed 
into two equal addends. 

1 Students need not use formal terms for these properties. 
 

Standards for Mathematical Content 
Domain: Measurement and Data (MD) 

Cluster: Relate area to the operations of multiplication and addition. 
3.MD.C.7c    Use tiling to show in a concrete case that the area of a rectangle with whole-number 

side lengths a and b + c is the sum of a x b and a x c. Use area models to represent the 
distributive property in mathematical reasoning. 

3.MD.C.7d    Recognize area as additive. Find areas of rectilinear figures by decomposing them into 
non-overlapping rectangles and adding the areas of the non-overlapping parts, applying 
this technique to solve real world problems. 

 
Standards for Mathematical Content 

Domain: Number and Operations in Base Ten (NBT) 
Cluster: Use place value understanding and properties of operations to perform multi-digit 
arithmetic. 
4.NBT.B.5   Multiply a whole number of up to four digits by a one-digit whole number, and 

multiply two two-digit numbers, using strategies based on place value and the 
properties of operations. Illustrate and explain the calculation by using equations, 
rectangular arrays, and/or area models.  

 
Source: National Governors Association Center for Best Practices and Council of Chief  State School Officers. (2014). Common core 
state standards for mathematics. Washington, DC: Authors. Retrieved from http://www.corestandards.org/Math/  



NCTM Principles to Actions Professional Learning Toolkit: Teaching and Learning 

Standards for Mathematical Practice (SMP) 

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. 

 
SMP 7. Look for and make use of structure. 
Mathematically proficient students at the elementary grades use structures such as place value, the 
properties of operations, other generalizations about the behavior of the operations (for example, the 
less you subtract, the greater the difference), and attributes of shapes to solve problems. In many 
cases, they have identified and described these structures through repeated reasoning (MP.8). For 
example, when younger students recognize that adding 1 results in the next counting number, they 
are identifying the basic structure of whole numbers. When older students calculate 16 x 9, they 
might apply the structure of place value and the distributive property to find the product: 16 x 9 = (10 
+ 6) x 9 = (10 x 9) + (6 x 9). To determine the volume of a 3 x 4 x 5 rectangular prism, students 
might see the structure of the prism as five layers of 3 x 4 arrays of cubes. 
 
SMP 8. Look for and express regularity in repeated reasoning. 
Mathematically proficient students at the elementary grades look for regularities as they solve 
multiple related problems, then identify and describe these regularities. For example, students might 
notice a pattern in the change to the product when a factor is increased by 1: 5 x 7 = 35 and 5 x 8 = 
40, the product changes by 5; 9 x 4 = 36 and 10 x 4 = 40, the product changes by 4. Students might 
then express this regularity by saying something like, “When you change one factor by 1, the product 
increases by the other factor." Younger students might notice that when tossing two-color counters to 
find combinations of a given number, they always get what they call “opposites"—when tossing 6 
counters, they get 2 red, 4 yellow and 4 red, 2 yellow and when tossing 4 counters, they get 1 red, 3 
yellow and 3 red, 1 yellow. Mathematically proficient students formulate conjectures about what they 
notice, for example, that when 1 is added to a factor, the product increases by the other factor; or that, 
whenever they toss counters, for each combination that comes up, its “opposite" can also come up. 
As students practice articulating their observations, they learn to communicate with greater precision 
(MP.6). As they explain why these generalizations must be true, they construct, critique, and 
compare arguments (MP.3). 
 

 
Source: Illustrative Mathematics. (2014, February 12). Standards for Mathematical Practice: Commentary and Elaborations for K–5. 
Tucson, AZ. Retrieved from http://commoncoretools.me/wp-content/uploads/2014/02/Elaborations.pdf  (p. 18-19) 
 


