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KCAS for Mathematical 
Content ‐ Grade Level 

IntroductionsIntroductions

Mathematics | Grade 1
In Grade 1, instructional time should focus on four critical 
areas: (1) developing understanding of addition, subtraction, ( ) p g g , ,
and strategies for addition and subtraction within 20; …

Mathematics | Grade 2Mathematics | Grade 2
In Grade 2, instructional time should focus on four critical 
areas:  … (2) building fluency with addition and subtraction; 
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…



KCAS for Mathematical 
Content ‐ Grade Level 

Introductions

Mathematics | Grade 3

Introductions

In Grade 3, instructional time should focus on four critical 
areas: (1) developing understanding of multiplication and 
division and strategies for multiplication and division withindivision and strategies for multiplication and division within 
100; …

Mathematics | Grade 4Mathematics | Grade 4
In Grade 4, instructional time should focus on three critical 
areas: (1) developing understanding and fluency with 
multi digit multiplication and developing understanding of
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multi‐digit multiplication, and developing understanding of 
dividing to find quotients involving multi‐digit dividends; …



Connecting the Standards for 
Mathematical Practice to the

Students who lack understanding of a topic may rely on 

Mathematical Practice to the 
Standards for Mathematical Content

g p y y
procedures too heavily. Without a flexible base from which to 
work, they may be less likely to: (1) consider analogous problems;
(2) represent problems coherently; (3) justify conclusions (4)(2) represent problems coherently; (3) justify conclusions, (4)
apply the mathematics to practical situations, (5) use technology 
mindfully to work with the mathematics, (6) explain the 
mathematics accurately to other students, (7) step back for an 
overview, or (8) deviate from a known procedure to find a 
shortcut. In short, a lack of understanding effectively prevents a , g y p
student from engaging in the mathematical practices.
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http://www.curriculumsupport.education.nsw.
gov.au/countmein/learning_framework_in_nu
mber_3_5.html
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M = Multiplication 
and Divisionand Division

400 series also indicates400 series also indicates 
Multiplication and Division



Task group M435Task group M435



Mathematics » Grade 3 » Introduction

Students develop an understanding of the meanings of

Mathematics » Grade 3 » Introduction

Students develop an understanding of the meanings of 

multiplication and division of whole numbers through activities 

and problems involving equal‐sized groups, arrays, and area 

d lmodels; multiplication is finding an unknown product, and division is 

finding an unknown factor in these situations. For equal‐sized group 

situations, division can require finding the unknown number of groups 

or the unknown group size. (continued…) g p ( )



Mathematics » Grade 3 » Introduction

Students use properties of operations to calculate

Mathematics » Grade 3 » Introduction

Students use properties of operations to calculate 

products of whole numbers, using increasingly 

sophisticated strategies based on these properties to solve 

l i li i d di i i bl i l i i l di i fmultiplication and division problems involving single‐digit factors. 

By comparing a variety of solution strategies, 

students learn the relationship between multiplication and division.



M 435 1M 435.1



M 435 1M 435.1



M 435 1 print linkM 435.1 print link



M 435 1M 435.1



M 435 1M 435.1

3 groups of 6



M 435 2M 435.2



M 435 2M 435.2



M 435 2 print link sampleM 435.2 – print link sample



M 435 2M 435.2

Items remain visible





Powerpoint for M 435.3Powerpoint for M 435.3



M 435 2M 435.2

PowerPoint image remains visible



M 435 2M 435.2

Allow students “think time”Allow students think time

Students may use a “thumbs y
up” to indicate readiness to 
answer. 

Students may be asked to 
record their thinking on paperrecord their thinking on paper.



M 435 3M 435.3



 h   l bl  h h Use the powerpoint available through 
the print link.p

Let’s do an exampleLet s do an example…

Are you ready?Are you ready?



M 435 3M 435.3

Flash image briefly – approximately 3 seconds



M 435 3M 435.3

Show next image in PowerPoint



M 435 3M 435.3

Group Markers

The images of the 
covered books can be 

d b  th  t d t  used by the students 
to keep track of the 
number of groupsnumber of groups.



M 435 3M 435.3
Questions:
•What do/did you see?

How many books in •How many books in 
each stack?

•How many stacks? 

•How many books?

H  did  fi  •How did you figure 
that out?



M 435 3M 435.3

Possible equations:Possible equations:

3+3+3+3+3 = 15

5  3  155 x 3 = 15

Bring out connection Bring out connection 
between 

multiplication and p
repeated addition



Using the powerpointUsing the powerpoint
-May be presented small or whole groupy p g p

-10 to 15 minutes per lesson

-Present only a few slides per lesson

-Can be used for daily computation practice

-Student driven discussion
(see Webinar 6 for more information about 
fostering student thinking through discussion)



M 435 3 printoutM 435.3 - printout

Show image for a few seconds, then screen items



M 435 4M 435.4



Another powerpoint is available 
using the print link.

Let’s do an example…

Are you ready?





Go to a white screen

Give wait time



Q iQuestions:
•Tell me something about what you saw. Tell me 
something elsesomething else.

•What groups did you see? What groups did you see? 

•How many dots? How did you figure that out?y y g

•How many green dots? How many blue?

•Write an equation that matches what you saw. Write 
anotheranother.

Reflash image or display image during discussion



Let’s do another example…

Are you ready?y y



M 435 4M 435.4

Flash image for approximately 3-5 seconds…



M 435 4M 435.4

…then fully screen



M 435 4M 435.4

Q sti s  

•What did you see?

Questions: 
•Tell me something about 
this picture  Tell me •What did you see?

•What groups did you see?

  

this picture. Tell me 
something else.

•How many dots?•What groups did you see?

•How many dots?

…ask open questions



M 435 4M 435.4
Questions: 

•How did you work that out?

•Does anyone have a 
different way?different way?

•What is a matching equation? What is another g q
equation?



M 435 4
Possible student equations 

M 435.4

6 groups of 8
6  8  486 x 8 = 48

6  f 5 d 6  f 36 groups of 5 and 6 groups of 3
6x5 + 6x3 = 30 + 18 = 48

Develop idea of distributive property 
6 x (5+3) = (6 x 5) + (6 x 3)6 x (5+3) = (6 x 5) + (6 x 3)



M 435 4M 435.4
Questions:
•What did you see?

•What groups did you •What groups did you 
see?

•Tell me about the 
groups?Flash for 3 seconds  then g p

•How many dots?
Flash for 3 seconds, then 
screen image

•How many red dots?



Possible student equations Possible student equations 

5 groups of 35 groups of 3
5 x 3 = 15

3 groups of 5
3 x 5 = 153 x 5  15

Develop understanding of commutative property p g p p y
5 x 3 = 3 x 5

Discuss relationship of multiplication & divisionDiscuss relationship of multiplication & division
15 ÷ 3 = 5 or 15 ÷ 5 = 3 



M 435 5M 435.5



M 435 5 print linkM 435.5 print link



M 435 5 ExampleM 435.5 Example

Student A looks at pictureStudent A looks at picture



Student A might say:
“My picture has 6 dice all showing My p u 6 w g

the same amount. There are 18 
dots showing  How many dots are on dots showing. How many dots are on 

each die?”



Student B
“Since 6 times 3 is 18, each die is 6 m ,

showing 3”



M 435 5 ExampleM 435.5 Example
Record work Record work 

6 x n = 186 x n  8
n = 3

OR

18 ÷ 6 = n
n = 3



M 435 6M 435.6



Problem StringsProblem Strings

P t  i  f l t d t ti  •Present a series of related computation 
problems

•Use questioning and student discussion 
to explore mathematical ideas and p
increase computational fluency

 i  li k d i  W bi  6 f  See print link and view Webinar 6 for 
more information



M 435 6 print linkM 435.6 – print link



Di t i  th  S ttiDistancing the Setting

Concrete Abstract/SymbolicConcrete Abstract/Symbolic



Distancing the Setting in M435Distancing the Setting in M435
-Objects that can be moved and touched. (435.1)

-Images that can be touched. (435.2)

  h  d  ( )-Images in the distance. (435.2)

-Images that are flashed and then partially screened. Only m g f p y y
group markers are visible. (435.3)

Images that are flashed and then fully screened  (435 4)-Images that are flashed and then fully screened. (435.4)

-Images that are described but not seen. (435.5)

-Bare number problem strings. (435.6)
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M436 1M436.1



M436 1M436.1



Materials for M436 1Materials for M436.1
(could also use counters, bears, etc.)



”There are 16 
beans. Can you put 
the beans in 4 equal 
groups?”groups?

“What if there were 
lonly 2 groups –

could you put 16 
beans into 2 equal q
groups?”

“How many beansHow many beans 
are in each group?”



“Get 8 beans and make 4 equal groups.  
How many beans are in each group?”

“P ll 12 b f h b C“Pull 12 beans from the bag.  Can you put 
the beans into equal groups? How many 
equal groups do you have?  Could you 
group them equally in a different way?”group them equally in a different way?

“You have 5 cups.  How many beans will 
you have altogether if you put 3 beans inyou have altogether if you put 3 beans in 
each cup?”

“Take 13 beans and make 2 equal groups.  q g p
How many beans are in each group?”



M436 2M436.2



M436 2M436.2



M436 2M436.2



Cups Game Cards



M436 2M436.2



Materials for M436.2Mat r a s for M 6.



The student chooses a cups card, then rolls the 
number cube to determine how many counters 

( k ) h(or marks) to put on each cup.



3 beans “in” each cup OR 3 dots on each cup3 beans  in  each cup    OR 3 dots on each cup



Record the related 
multiplication fact



M436 3M436.3



M436 3M436.3



M436 3M436.3



Materials for M436.3Mat r a s for M 6.



Students choose a cups game 
card, then roll the cube and 
write that number on each

Students write the related 
multiplication fact

write that number on each 
cup



M436 4M436.4



M436 4M436.4



M436 4M436.4



M436 4M436.4



Materials for M436.4Mat r a s for M 6.



Student draws a numeral 
card and rolls the die to 

Student tells the product and 
records the corresponding 

generate the “number of 
cups and beans”

p g
multiplication sentence.



“I think 11 x 2 is 
21 ”21.”

“I don’t know my 
8’s!”

“I’m not sure aboutI m not sure about 
this one.”

“I thi i ht?”“Is this right?”



“What does 11 x 2 look like?”

“How can we show 8 x 6 in another 
?”way?”

Find the sum of allFind the sum of all 
the products to see 
which player has 
the highest scorethe highest score 
(and to reinforce 

addition!)



M436 5M436.5



M436 5M436.5



M436 5M436.5



Materials for M436.5Mat r a s for M 6.5



Player 1 draws a numeral card and 
rolls the die to generate a 
multiplication fact, tells her partner 
h d b k h fthe product, but keeps the factors 
hidden from Player 2

Player 1 writes an equation usingPlayer 1 writes an equation using 
the numbers from the card and die, 
but uses a variable to represent 
one of the factors



Player 2 writes 
her answer in 

f hterms of the 
unknown 
factor



M436 6M436.6



M436 6M436.6



M436 6M436.6



Materials for M436.6Mat r a s for M 6.6



Partner 1 writes a 
multiplication equation using 

3 factors on each side3 factors on each side

Partner 2 decides if 
the equation is true q

and records





114



The Kentucky 
Numeracy 
Project

CLOSING

KNP TASK GROUP 436

KNP TASK GROUP 435

CLOSING

115

INTRODUCTION



116



Last live KNP WebinarLast live KNP Webinar 
(in this series)

3:30 to 4:30 p.m. ET

JUN 2 –

Base Ten Arithmetical Strategies 

http://kymath.org/intervention/iKNP.asp
117



• How might you determine if your students are connecting the idea of

Reflection Questions
How might you determine if your students are connecting the idea of 

quantity when performing the operations of multiplication and 

division?

Wh h l b i i h i fl d d• What are the algebraic properties that are apparent in fluent, advanced 

mental computation for multiplication and division?

• Why is it important to support students’ intuitive sense of number and 

operation by guiding them to develop increasingly sophisticated, 

efficient mental computation strategies, according to their readiness?

• What does it mean to strategically remove manipulatives (de‐scaffold)What does it mean to strategically remove manipulatives (de scaffold) 

to aid students in quantitative reasoning, development of advanced, 

efficient mental computation strategies and sense‐making for efficient 

lti li ti d di i i ith d t di ?

118

multiplication and division with understanding? 


