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Good News!

The KCM s hard at work to ensure Kentucky teachers have access
to innovative professional development from home.

teachers from all grade levels will have access to live zoom
meetings, video records and corresponding materials. Read more.

https://www.kentuckymathematics.org/
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Agenda

* Alook at the Ky Academic
Standards in the early grades

* What is Multiplicative thinking?

* Progression of Mathematical
Reasoning

» Counting Strategies to Additive
Strategies

 Activities to Support Multiplicative
thinking
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Operatlons and Algebralc Thlnldng

2. Reason abstractly and quantitatively.

4. Model with mathematics.

1. Make sense of problems and persevere in solving them.

3. Construct viable arguments and critique the reasoning of others.

MP S. Use approprlate tools strategncally

MP.6. Attend to precision.

MP.7. Look for and make use of structure.

MP.8. Look for and express regularity in repeated reasoning.

or even number of members; write an equation to express an even
number as a sum of two equal addends.
MP.2, MP.7

Cluster: Work with equal groups of objects to gain foundation for multiplication.

KY.2.0A.3 Determine whether a group of objects (up to 20) has an odd

Students understand a number can be. brdkeh apart by pairing objects to
see if there are leftovers (odd) or not (even).

Coherence KY.1.0A.7-KY.2.0A.3->KY.3.0A.9

rectangular arrays with up to 5 rows and up to 5 columns; write an
equation to express the total as a sum of equal addends.
MP.2, MP.4

they can choose either way to find the total (MP.2).

KY.2.0A.4 Use addition to find the total number of objects arranged in

Students model using rectangular arrays to determine the number of
objects and discuss their reasoning. For example the array shows
4+4+4+4+4=200r

5+5+5+5=20

Students use contexts and visuals to reason about whether numbers are even or odd (MP.2). They notice if a number can be decomposed (broken

Coherence KY.1.0A.7-KY.2.0A.4->KY.3.0A.1

apart) into two equal addends (16 = 8+8), then it is even, or if they group the number in twos it is even (MP. 7). They build on the idea of two equal
sized groups to adding more equal sized groups. Students use concrete objects (counters) and pictorial representations (arrays) to explore repeated
addition of equal sized groups (MP. 5). Students recognize in a rectangular array there are two ways to have same sized groups (rows or columns) and
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The Development of
Mathematical Reasoning

" Counting | Additive ] Multiplicative = Proportional '
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Reasoning

Students need to develop each level of reasoning so that

they can build on it for the next level.

It is important for students to develop counting strategies Vo =20 e
- 2 o e T i i e { Counting | Additive '
because counting is essential in the development of additive ’ Strategles  Thinking '
thinking. Ryl
And additive thinking is essential for students to develop LIl TR .
# \ b \
TR . s . . SR < | Counting | Additive | Multiplicative
multiplicative reasoning so that they can use multiplicative \-,\"""‘“‘," Thinking ' Reasoning )
strategies. o™ o 7
Without multiplicative reasoning, it is impossible to develop A=< = B R
”~ S ]
s g SN e : 2 ( Counting | Additive . Multiplicative Proportional
proportional reasoning, which is the land of fractions, ratios, Strategies _ Thinking | Reasoning ol
- - - F v
I](CM proportions, and percents. S = ol A >
KENTUCKY CENTER
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http://www.youtube.com/watch?v=glrkQcbhX0U
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What are some consequences *

Students should be learning additive reasoning but...
28+12

Counting Additive Thinking
L e e I e e i A I B 2 12
. (Y Y Y Y Y Y Y YY Y Y Y —— —
2829303132 33 34 3536 37 383940 41 42 28 30 42

Students should be learning multiplicative reasoning, but...
99 x 47

Counting Additive Multiplicative

KC
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Counting Strategle!gﬂh BaaE
Additive Strategies -

27+8: 27,28, 29,30, 31, 32, 33, 34, 35. This could be done with fingers, tally marks, pictures, beads on a rack, on a number line. The
part that makes it a counting strategy is the counting by 1's.

27 - 8: Student says 27. Then puts up a finger and says 26, puts up another finger and says 25... puts up an eighth finger and says
19.

7 x8: Count out 8 (tallies, beans, etc.) into a pile. Then do that 6 more times so you have 7 piles, each with 8 in them. Then start at
the beginning and count them all by 1's.

40 + 8: Draw 8 circles. Deal out 40 tallies, one at a time to each circle. Count the number of tallies in each circle: 1, 2, 3, 4, 5.

KCM

KENTUCKY CENTER
FOR MATHEMATICS



S GEEEEEEEEEEEEEEEEEEEEE
S S“ENEEENEEEEEEEEEE

==
g HE ] ——
Additive Strateg 1eS “uEEE
o
27 + 8: 27 + 3 is 30, then add the leftover 5, 35.
27 +49: 27 and 50 is 77, but that's a bit too much, so I'll back up to 76.
27 - 8: 27 subtract 7 is 20, subtract 1 more is 19.
52-27: 52 subtract 30 is 22, but | subtracted too much, so adjust back up to 25.
7 x8: Seven 8's. 8, 16, 24, 32, 40, 48, 56. This is called skip counting but it's not counting by 1's. It is adding one group of 8 at a
time. That's additive thinking.
48 + 8: 48 -8=40;40-8=32;32-8 =24;24-8=16; 16 - 8 = 8. How many 8's? 6. This is additive thinking, repeatedly
subtracting 8's and keeping track of how many 8's.

KCM
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Multiplicative Thmkmg T oenEEn

7 X 8: | know that 7 7's is 49. But | need 8 7's so | need one more 7. 49 and 7 is 56.
7'x59: I'm going to think of this as 59 7's. | know that 60 7's 420. But | only need 59 7's, so 420 - 7 is 413.
48 + 8: | know that 40 + 8 is 5, so 48 + 8 must be 6.

1287 +13: | know that 1,300 = 13 is 100, but | need 13 less than 1,300, 1287 + 13, so that's 99.

KCM
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reasoning?

How Do You Reason?
WONDERING HOW YOURSTUDENTS ARE REASONING?

When given a problem, what Kind of reasoning do you and your students employ?
Answer each of the folowing questions. Then look at passible respanses and kinds of reasoning.
Whatis S8+ 52 COUNTING STRATEGIES: counting by 1's

Count out 58 abjects ftollies, etch, count out 5. Put together, count the whale set.
Stovt with 58 and count 589, 60, 61, 62, 63. Counting on.

ADDITIVE THINKING: using jJumps bigger than 1's
From 58, add 2 to get to 60. Add the remaining 3 to get 63,

Whatis 169 COUNTING STRATEGIES: counting by 1's

Court out 16 groups of 9 obyects (tallies, efc) or 9 groups of 16 objects, one at o
time. Put together, count the whole set.

ADDITIVE THINKING: adding one group at a time
Skip count by 16 or 9 (16, 32, 48, __ 144 or 9, 18, 27, _.144)

MULTIPLICATIVE REASONING: using bigger chunks than one group at a time

Think about 16 9% as 10 9% and 6 move 9% 109+ 6 X9 =90 + 54 = 144,
Think about 9 16 as 10 16' subtract one 16, 10X 16~ 1 16= 160 - 16 = 144, PAM HARRIS
Think abowt equivalent probilerns by doubiing/Mahing.

KENTUCKY CENTER 16x9=8»18=4dxW=2x72=144
FOR MATHEMATICS
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Developing Multiplicative  "weESEESEE
Thinking-Introduction to Arrays

Cin ]
-
Mome  Inset Design Animations | Shae Show Renew  View Add-ins Acrobat
J ]' -;f ..;] I 3 Record Nasration #l Resodstion Use Cumrent Resolution =
—-h) 57 Rehearse Temngs #7 Ehowe Fresertation On
From Custom SetUp  Mde
uom-g Current $Se  Shde Show *  Siide Show Siide ¥ Use Rehearied Timings Use Presenter View

Start Shide Show SetUp Moaton

|
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I can describe quantities arranged in equal

g The Kentucky - | groups or arrays.

AITANGed in egual groves fuction to Array: PowerPoint, Red

Numeracy oo
Projec.t Materials: M 4443.1 Powerpoint

connectionstocess [ Directions:

Ry R AL R LT ]

i Entry M 4443.1 - Describing Groups anc

* 2044 Use addiian 13 fod ™ we semter

&= Introduction to Arravs PowerPoint
§ 7
Bty M 4443 1 - Daniribing Ganups wnd Avagy “b

1. Students will begin the activity by watching the Virtual Demo (re

Wil v i S mbomerin & Part of Task Group M 4443 ~ Multiplication Arrays Power :
. ;.D:::;mma'm rurtan Onl}r ﬁle):
iyl Pl http://www.viethhosting. com/kcm/docs/M4443VirtualDemo.pptx
Q.” [ )
e : . S e 2. Students will next engage in the Introduction to Arrays PowerPoi:
Teacher Drections he Kevaucky Conter for Matwmatics X My / Sopmah org % ez % = : 5
while receiving guided instructions from their teachers. The
Introduction to Arrays PowerPoint can be found under the Printable
section:
http://knp kentuckymathematics org/knp/uploads/printables 4443 1M pptx
I](CM * The goal is for student to attend to and be able to describe the structure of the imz
using appropniate language. At this point, do not ask students to think about the totz
KENTUCKY CENTER number of dots as this will likely distract students from the primary goal.
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Equation:

Total:

Turn: ‘.r';.”
1
Equal Addends 5
I can count the total number of hidden cubes (within 20) for two equal 3
rows when told the number in each row and write the addition 4
sentence showing the number in each row and the total. 5
KNP # M 4402.4 - Equal Addends, PURPLI 6
7
Materials: 20 snap cubes, cover, writing space 8
Directions: 'Q‘ s -
1. Get 20 snap cubes, cover and writing material. e AN 1A a4

. Player 1 hides his eyes.

. Player 2 creates a block figure with two equal rows. Ex.

2

3

4. Player 2 covers the whole figure.

5. Player 2 tells how many blocks there are in each of the two rows. Player 1 imagines the figure
and finds the total number of blocks.

=)

. Player 1 writes the number sentence showing the addition of two equal rows.

7. Players switch places and begin again.

KCM

KENTUCKY CENTER
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Composite Cookie Company

Composite Cookie Compahy

I can equally share items into a given number

o abauisi and Tind the total. Get 12 cookies. Share the

cookies equally on two

plates. How many on each
Maternals: cookies and plates cut-outs, task cards, recording

sheet (many also use loose counters and paper plates instead of p | a 1 e ? A n y | e F T overs 7
printables, if desired)

Directions:

1. Draw a card. CompOSi‘te COOKie COmDaDY

2. Use the cookies and plates cutouts to help you find the answer.

3. Record on vour recording sheet and repeat until your sheet is full.

GCet five plates. Put six
cookies on each plate.
How many cookies?

KCM

KENTUCKY CENTER
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Building Arrays

Bead Arrays (up to 5 x 5)|

I can build arrays (up to 5x5) and write a
matching number sentence.

Maternals: beadrack (10 rows of 10) per player, 1 cube with
labels {2 rows of, 3 rows of, 3 rows of, 4 rows of, 5 rows of, 5
rows of} and another cube with labels {2, 3. 4, 4, 5, 5}, wnting
space or recording sheet for each student

Directions:
1. On your turn, roll both cubes and make the array on your beadrack.
2. Write a matching addition sentence.

3. After everyone has made an array, determine who has the array with the
most beads.

The player with the most beads is the winner for the round and gets a point.
In case of a tie, both (or all) players get a point.

4. The first player to earn 5 points wins.

KCM

KENTUCKY CENTER
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Multiplicative Thinking

Fletch https://drive.qgoogle.com/drive/folders/0B7ZFa
Y
FZdregGVWpxeHVwc1IxSnc



https://drive.google.com/drive/folders/0B7ZFaFZdreqGVWpxeHVwc1lxSnc
https://drive.google.com/drive/folders/0B7ZFaFZdreqGVWpxeHVwc1lxSnc
https://docs.google.com/file/d/1_z2pnwO-20bCvGhuKL9bBunzPxef0gq_/preview

Images to Support Multlpllcilﬂ!---.

Thinking

https://mathvisuals.wordpress.com/multiplication-division/
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Multiplication

Division



https://mathvisuals.wordpress.com/multiplication-division/
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Multiplicative Thinking

e Subitizing to Support Multiplicative Thinking
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https://docs.google.com/file/d/1R8naBAubfGkHf41xdScWrDCXedMFkn2s/preview
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Same/Different

These are the same because

TS5 IS

These are different because

KCM https://docs.google.com/presentation/d/1S0IK-bcg-ZiiGTYKGcVMaootYv-DfgGzr-ib--NOtl0/edit#slide=id.qg746caad312 0 417

KENTUCKY CENTER
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https://docs.google.com/presentation/d/1S0lK-bcg-ZiiGTYKGcVMgootYv-DfgGzr-ib--N0tl0/edit#slide=id.g746caad312_0_417

llluminating MUTTr oW gysssssss
Relationships found in  uis

Nature

.£ Mashup Math @mashupmath - Mar 31

Mathematics is about relationships! -Jo Bealer
#msmathchat #mathchatont

Mathematics is all about illuminating
relationships such as those found in
shapes and in nature. It is also a powerful

way of expressing relationships and ideas
in numerical, graphical, symbolic, and
pictorial forms.

-Jo Boaler. Whats Math Got to Do With It?
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Only one yellow in my package of sour patch kids today.

KCM

KENTUCKY CENTER
FOR MATHEMATICS




“‘-IIIIIIIIIIIIIIII
——

— —

Making Decisions

Where do you fit in the
development of student
a reasoning”? How can you

THO“G“TS - delay traditional
algorithms” How can
2 - 1 youemphasize reasoning
° over rote? How can you

celebrate students
wherever they are while
always working to
KCM develop further?
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Visit Our Website

https://www.kentuckymathematics.org/kcm virtual.php
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Developing Multiplicative Thinking

Foundations of Multiplicative Thinking
Facilitated by: Julie Adams
Downloads: TBD

Check back 30 minutes before the session for the meeting link.

Sequence of Multiples
Facilitated by: Dee Crescitelli
Downloads: TBD

Check back 30 minutes before the session for the meeting link.

Structuring Numbers Multiplicatively
Facilitated by: Lisa Riggs
Downloads: TBD

Check back 30 minutes before the session for the meeting link.

Apr 30 Developing Multiplication Strategies

Facilitated by: Bonny Davenport
Downloads: TBD

2:00-2:30 p.m.EDT

Check back 30 minutes before the session for the meeting link.

M ay 1 Monitoring and Assessing Multiplication
Facilitated by: Tonda Thompson
2:00-2:30pm.EDT ~ Downloads: TBD

Check back 30 minutes before the session for the meeting link.
KENTUCKY CENTER
FOR MATHEMATICS


https://kentuckymathematics.org/kcm_virtual.php
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KCM is here to support you! Bl | |
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Contact me:

Julie Adams

Regional Consultant
Kentucky Center for Mathematics
jaadams2@moreheadstate.edu
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