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'I'he Har& m busy maklng :ura e'mrynna nol:lced him.
The Tortoise could hardly believe that he was going to race.




ter eatling, the Hare ftelt very tired. 50 he decidec
to rest just for a little while. He immediately ftell asleep.
The Tortoise was surprised to find the Hare sleeping.




The 10ruolise was nearinc Il = fInish 1ne

trying to
too late.

when the Hare awoke. He :Ip
catch the Tortoise, but the Hare was
The Tortoise won.
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KCAS for Mathematical
Content - Grade Level
Introductions

PREPARING AMERICA'S STUDENTS FOR COLLEGE & CAREER

Mathematics | Grade 1

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

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



-: KCAS for Mathematical
7CONIMION CORE Content - Grade Level

Introductions

PREPARING AMERICA'S STUDENTS FOR COLLEGE & GAREER

Mathematics | Grade 3

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

Mathematics | 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
dividing to find quotients involving multi-digit dividends; ...
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COMMON CORE

PREPARING AMERICA'S STUDENTS FOR COLLEGE & CAREER

“understanding”
Connecting the Standards for

Mathematical Practice to the
Standards for Mathematical Content

Students who lack understanding of a topic may rely on
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)
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
student from engaging in the mathematical practices.
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FIGURE 2.

CS was then asked to predict how many of the plastic squares it would take to completely cover the
rectangle. She drew squares where she thought they would go and counted 30, as shown in Figure 2.
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Teachers Parents Children Research Learning Framework Assessment FAQ About

>> Home / Learning Framework / The Learning Framework in Number

Pl e Tl e S The Learning Framework in Number
) - The Learnlpg
Framework in Number
- Strategies for solving
arithmetical problems

Click on one of the tabs below

- Subitisin to find out more about that Building place value
i Countinggsequences and section of the framework. through grouping
grouping ( -

| throughequal shaying

Building multiplication
and division through
equal grouping and

counting
&
A o
BuiNlino add ition and ¥

subtraction through e S
grouping \ &°

- o ;;@oi :5\
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The Learning Framework in Number was developed for the Count Me In Too project in 1996
by Professor Bob Wright. It draws on a range of theories from research projects conducted
over the last fifteen years. These projects investigated the formation of number concepts in
children in Australia and overseas.
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Count Me In Too

Teachers Parents Children Research Learning Framework Assessment FAQ About

>> Home [ Learning Framework / The Learning Framework in Number

'ﬁf‘ming Framework The Learning Framework in Number
- e Learning

Framework in Number Building multiplication and division through equal grouping and

- Strategies for solving counting
arithmetical problems

- Subitising
- Counting sequences and
grouping

Building
multiplication and
Division through
grouping and
counting

- Forming equal groups
Perceptual multiples
- Figurative units

- Repeated abstract
composite units

- Multiplication and
division as operations
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‘eachers Parents Children Research Learning Framework Assessment FAQ About

>> Home [/ Learning Framework / The Learning Framework in Number

ﬁam"‘g Framework The Learning Framework in Number
e Learning

-amework in Number Building multiplication and division through equal grouping and

Strategies for solving counting
ithmetical problems

Subitising )

Zounting sequences and N | Building

‘ouping multiplication and
1 Division through

grouping and

counting

- Forming equal groups
- Perceptual multiples
- Figurative units

- Repeated abstract
composite units

- Multiplication and
division as operations
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Building multiplication and division through equal grouping and
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Building
multiplication and
Division through
grouping and
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- Multiplication and
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M = Multiplication
and Division

400 series also indicates
Multiplication and Division
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Task group M435

I - 4 Al i | o A L i

3.0A.1. Interpret produc
of whole numbers (e.g/,

M

Multiplicative The teacher or another

nt
0| e

quick images student will flash the

L b .. T ) I ey | O | A ) O | AP L ) | i

E\ 3.04.4. Determine
nknown whole nu

Multiplicative | One student or the teacher

Kentucky Common Core Setting Activities: Exemplary
A i ndard = 2 (situation & Learning Experiences
o = g 2 5 .
S (KCAS) - materials) (*see glossary)
= /3.04.1. Interpret products | ‘:.éu g u Tree Roll the die. Place out that
/ of whole numbers (e.g. EL = T backgrounds |number of trees. Roll the die
3.0A.1. Interpret products |5 E;. g u Multiplicative | Place out a picture showing
of whole numbers (e.g., EL = T images (see | items in equal groups. Say
= | 3.0A.1. Interpret products [£ ’:&J Multiplication The teacher or another
of whole numbers (e.g., EL = images with student will flash the
B 5
o £
[ R
8 &
o £
i o

TEPTES | FEQTESE | FEPTESE | FERTESE | REpTESE
Nt &
s0lve
problems(problems|problems|problems|problems

nt and
0| we

quick images, | will describe a quick image
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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

models; 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...)

e e



P —

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

multiplication and division problems involving single-digit factors.

By comparing a variety of solution strategies,

students learn the relationship between multiplication and division.

P
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Kentucky Common
£ Settin Activities: Exempla
> | Core Academic | & | 2 s _ S "I CAN ......"
= g E (situation & Learning Experiences /
w | Standard (KCAS) | & = . (*see glossary)
o 9 9 materials) (*see glossary) E
g | (seeglossary) | g | O E 5 3
1.0A.1. Interpret /
a Roll the die. Place out that
products of whole -
ol = number of trees. Roll the
numbers (e.g., = = . .
, = 2 die again. Place that c
interpret 5x7 as | E E 5 , 8
o VoG Tree backgrounds number of birds on each |5
the total number | 3 E = , O 2 | .. make equal
- , , = 5 = (6), small bird tree Tell your partner how |2 |2 || 2
Ty of objects in 5 i 8 c , 5 | 2 groups and
(] , = oo pictures or other |many groups you haveand|c |~ || & ,
roups of 7 objec , : — | determine how
= f 7 objects| 3 2 |2|ls |det h
= , , = B = counters (3&), dot how many are in each T o |5 ,
ea., i.e. describe a| = = E , N = = many in all.
. . = = die, writing surface | group. Tell your partner |£
context in which a | & c E , =
= & how many birds there are | 2 ,
total number of o &z , ,
. o E in all. Record an equation
objects can be
that matches.
expressed as 5«7
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Activities: Exemplary
Learning Experiences
(*see glossary)

Assessment for Learning

Print Link
Iteractive

Referenoe

‘w{ldm Link

Teacl

it
ce

Roll the die. Place out that
number of trees. Roll the
die again. Place that
number of birds on each
tree Tell your partner how
many groups you have and
how many are in each
group. Tell your partner
how many birds there are
in all. Record an equation
that matches.

Multiplication and Division
0to1 RED
Imitial grouping

... make equal
groups and

determine how

many in all.

Ask student to get 4 trees.
Ask student to place 6 birds
on each tree. Say "Tell
about that.” Ask follow-yp
questions such as "Ho
many groups!”, "How many
are in each group? an
"How many birds are the
in all? Ask student to writ

a matching equation.

\ Student

Partars

Other backgn
may be used. |
house backs
counters, lily p
small frogs, ol
circle counte
Assist students

P

NEUASE v
arpups and ite
ecording of
initially be o
introduce stus
both an z

-

- v — v L]

1|(http:/ faewew kentuckymathematics.orefinte

multiplica

-

e



M 435.1 print link

Yew

e

“uw

“ew

4 _4 4

e
vew

e

Yew










e
M 435.2

Kentucky Common Setting Activities: Exemplary “I CAN .
o | Core Academic p £ p I | (situation & | Learning Experiences E (v S )
see glossa
Z | Standard (KCAS) [S B| S 2 | materials) (*see glossary) S5 g oo
3.0A.1. Interpret
products of whaole ai
ol =
numbers (e.g., = = . L :
S {? 5 h = g Place out a picture c E .. find the
interpret 5x7 as the | £ E g L . : 5
P E n o L showing items in equal | = = | product when
total number of = E = Multiplicative o |lw |c .
~ , , = = = , groups. Say howmany (= (3 |5, | all items are
w | objects in 5 groups | T g cC images (see , Sla | £ —
" . L B , L groups, how many items | ¢ |, | £ visible and
| of 7 objects ea., | Z ¢ T link}), writing | ~, k=i = .
= , , = 5 = in each group and how | g 218 write the
i.e. describe a = = surface , , = |7 |5 .
, , c e many items in all. Record [ 2 = matching
context in which a | £ t E . . = o .
o o a matching equation. = g equation.
total number of g 2 o
objects can be ° =
expressed as 5x7
. L ' ' ' ) - '
= | 3.0A.1. Interpret = Eﬁ o U EMulhpllcatmn The teacher or another - find the
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Setting Activities: Exemplary “I CAN . -
...... E e
ituation & Learning Experiences ] Assessment for Learning E E % E
aterials) (*see glossary) E z v E Fi T (g |8
-
& = g(2| |E 3
O
/ =
o
) , a
Place out a picture showing %
5 groups of 4. Ask student =
| _findthe | 5P : 5
, , = E What do you see” Ask follo o
Place out a picture showing | -2 = | product when i —_— 2
= up guestions such as "How C
ltiplicative | items in equal groups. Say |[& w E all items are rpnzn rouns? How man o
= iy H =
1ages (see | how many groups, how many | 5 |2 |2 | visible and , 1_,rlg P y = T
L , , c |l | E , items in each group?” and | =
k), writing | items in each group and how | 2 | 5 2 write the “how manv items in alz* | |2 @
surface many items in all. Record a % T matching 0 ¢ t}::l P 't. EE
- rompt student to write a
matching equation. = 8 multiplication P , . o
2 8] . matching addition and a =
o equation. r
& ] matching multiplication E
equation. \ E
|
i
\ =
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M 435.2 - print link sample







=
=
t for Learning g é % E Teacher Notes S
E gl (5|2
22| |E|2
Mote carefully how the total number of items are
victure showing being counted. If the student’s counting does not
4. Ask student take advantage of the organization of the groups,
| see” Ask follow the student may need more time building groups
5 such as "How (i.e. activity 435.1). Additional images are available
ns! How many through the powerpoints used with activities 435.3
ch group!” and and 435.4. Initially students will likely need a printed| ¢

“items in all?”

lent o write a
wddition and a
multiplication

iation.

varous

ttp:/ fwww kentuckymathematics.ore finter

image that can be touched. However, students
should progress to being able to working with a
projected image. When using the powerpoint at this
level, keep the image will all items visible. When
students are able to do this easily, students are
ready to move to the next level.
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Powerpoint for M 435.3

(D = M435_3 Multiplication quick images with screens - Microsoft PowerPoin
WD) —_—
Home | Insert | Design Animations Slide Show Review View

=
Gl N = 8 LlE R 4 EE 3

|3 | =) B8 D A 2 5] £

Table Picture Clip Photo Shapes SmartArt Chart Hyperlink Action Text Header WordArt Date Slide Symbol Object Movie Sound

At Album~  ~ Box & Footer 7 & Time Number
| Tables Tllustrations Links Text Media Clips

Multiplication Quick Images
For use with
KNP entry M435.3

i
Click to add notes

Slide1 of 135 | "Office Theme® |




PowerPoint image remains visible
e
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M 435.2

Allow students "think time"

°.° S
. e Students may use a "thumbs
up” to indicate readiness to
o o P answer.
o’ o e
Students may be asked to

record their thinking on paper.
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Kentucky Common
£ Settin Activities: Exemplary Learnin
2| Core Academic | - o £ . - Sy = "I CAN ......"
= sttuation riences
& | Standard (KCAS) | 2 S } . Pe (*see glossary)
o T 9 9 materials) (*see glossary) E
< glossany) | ¢ = 5 -
3.0A.1. Interpret The teacher or another student will
products of whole o flash the PowerPoint quick image
ol
numbers (e.g., £ E o for approximately 3 seconds, then o ... find the
: = =] Multiplication , . . = I= .
interpret 5x7 as | £ E & images with display the image with the 2 g product with
moc , , =
the total number | 2 E E : , groupings screened. Students will |& |= | = only group
M , . 5 = = screens PowerPoint , , = | [& —
Pl of objects in 5 D == ( link) : determine how many dots or items | § % & |markers visible
= oo see link) - may be
; groups of 7 objects| 3 z ﬁ i tad 1 y in all. If using printed images, E E %L and write the
=1 = rinted or shown
ea., i.e. describe a E E B FI; tl " briefly show the image and then % o~ | matching
= = irectly, writin , . : T
context inwhicha | £ E’ E Yf : place the screened version on top g B multiplication
= surface , ,
total number of | & £ of the unscreened version. uﬁf equation.
objects can be ° o Students should record a matching
expressed as 5x7 multiplication equation.

e
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Use the powerpoint available through
the print link.

Let's do an example...

Are you ready?




M 435.3

=

Flash image briefly - approximately 3 seconds




M 435.3

Show next image in PowerPoint




M 435.3

Group Markers

The images of the
covered books can be
used by the students
to keep track of the
number of groups.




M 435.3

Questions:
*What do/did you see?

*How many books in
each stack?

*How many stacks?
*How many books?

*How did you figure
that out?




M 435.3

Possible equations:

3+3+3+3+3 = 15

. hbx3=15

Bring out connection
between
multiplication and
repeated addition
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Using the powerpoint
-May be presented small or whole group
-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)

e
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M 435.3 - printout

Show image for a few seconds, then screen items

e e
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Kentucky
> | Common Core E % Setting Activities: Exemplary "l CAN .
= . situation & Learning Experiences
£ Academic 5 = ( _ ) 5 Dipe (*see glossary)
& |Standard (KCAS) E E materials) (*see glossary)
E Menn mlaceacr = = (25 L
2.04.1. Interpret
. The teacher or another
products of whole ,
- student will flash the -
numbers (e.g., | = = , . = .
. = = L PowerPoint quick image for = ... find the
interpret bx7 as | & 2 Multiplicative , c 5] 5
= E E o approximately 3 seconds, then| g o | product when
the total number | ' NG quick images , = o ,
, , = E = , show only a white screen. a |4 |&E | allitems are
=+ | of objectsin 5 = = 2 PowerPoint (see , , T |3 | &
T o o C , Students will determine how | % |5 | E | screened and
(] groups of 7 = o B link) - may be , , c | | B :
T ; ; 5 £ 3 . many dots or itemsinall If (£ [= [g& write the
= | objects ea., i.e. | = iR printed or shown , , , , m|le | ,
, o = = , . using printed images, briefly |= [~ [ & matching
describe a C S directly, writing , = = "
, , B c E show the image and then = = | multiplication |,
context in which | = & surface , 2 o , i
o = screen image. Students m equation.
a total number of| S ﬁ , 2
, should record a matching z
objects can be o ,
multiplication equation.
expressed as 5«7
T NA A - i Mna ctidant nr tha toarhar ~ W find thao ||_r

e
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Another powerpoint is available
using the print link.

Let's do an example...

Are you ready?

e
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Go to a white screen

Give wait time




e ———

Questions:

*Tell me something about what you saw. Tell me
something else. R es oo
*What groups did you see? T N T “::

*How many dots? How did you figure that out?
*How many green dots? How many blue?

*Write an equation that matches what you saw. Write
another.
Reflash image or display image during discussion

T
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Let's do another example...

Are you ready?




M 435.4

Flash image for approximately 3-5 seconds...
e,




M 435.4

..then fully screen
~




P
M 4354

Questions:

Tell me something about
this picture. Tell me
something else.

*What groups did you see?

*How many dots?

..ask open questions
e
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M 4354
Questions: ¢ o °°|%
*How did you work that out? :: ... OO
*Does anyone have a o O
different way? :.:‘.. :.:'..

*What is a matching equation? What is another
equation?

e
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M 435.4

Possible student equations

6 groups of 8
6 x8=48

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

dea of distributive property

6 x(5+3)=(6xH)+(6 x 3)

Develop
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M 435 4
Questions:
00 ® ® ® -What did you see?
*What groups did you
o60o see?
00 00 *Tell me about the
2
Flash for 3 seconds, then groups:
screen image *How many dots?

*How many red dots?
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Possible student equations

5 groups of 3 00 00
hbx3=15

XY
3 sof 5
3 groups of XX XX

Develop understanding of commutative property
Bbx3=3x5

Discuss relationship of multiplication & division
15+3=50r15+5=3
- ——————
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Kentucky
> | Common Core = ‘E .S-etl:i.ng hctivi.tiea".: EXEIT:IP'E[W “I CAN ... .
E B e 5 E {sltuatl.nn i Learning Experiences e e
o |Standard (KCAS)| 2 | 2 materials) (*see glossary) g
€ | o otoceann | £ = 5 S A
3.0A.4, One student or the teacher
Determine the will describe a quick image in .
unknown whole | w iEm words and then ask a E
number in a X E c question. The other student(s)| c E
multiplication or E % E will answer the question. For E E
W | division equation E = E Multiplicative | example, suppose the picture % ¥ é ... find the
E relating three E‘ ; E quick images, shows 5 stacks of 3 books. E - = product or
= | whole numbers. | E E E writing surface | The student might say "There 5 E E quotient
For example, § E E‘ are 5 stacks of 3 books - how E‘ E
determine the | B 5 E many books in all?* or "There | £ g
unknown number EL = are 5 equal stacks and 15 £
that makes the & books in all - how many books =
equation true in are in each stack?” The

__
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M 435.5 print link
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M 435.5 Example

Student A looks at picture

e
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Student A might say:
"My picture has 6 dice all showing
the same amount. There are 18

dots showing. How many dots are on
each die?"




P —

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




P ——
M 435.5 Example

Record work

C " Ce 6 xn=18
h=3
.o .o .o OR
18 -6 =n
h=3

e
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M 435.6

Kentucky Common Core
£ Settin Activities: Exempla
>| Academic Standard | 8 | & JEHnS _ plary "ICAN ......"
= g 2 (situation & Learning Experiences
b (KCAS) a W ) (*see glossary)
o e 9 9 materials) (*see glossary) E
< R = = -
=
=
5
3.04A.4. Determine the 45 The teacher will present a .
unknown whole number in | o Jf; series of related problems, E
a multiplication or division| 2 2 one at a time. The = 2 ,
: : = = , B = ... find the
equation relating three | £ student(s) will answer and | = 2 | oroduct and/or
‘o (i
= whole numbers. For 2 2 - (| Multiplication\| justify the answer to each |z ﬁ é P Hent t
i o E .. , , : uotient to a
. example, determine the | 2 Z E /Division problem in succession. The E % Z ] i ¢
2 ; string o
= unknown number that E = ° Strings teacher will invite discussion | § | & E l f g
= relate
makes the equation true in| ¢ : of each problem and o E bl
: E roblems.
each of the equations 8 x ? T % relationships between the |2 4 P
= =
=48,5=_=3,6x6=7 | & E problem to explore E
E‘ mathematical ideas. =
=
L
o




e ———

Problem Strings

Present a series of related computation
problems

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

See print link and view Webinar 6 for
more information

~



MENTAL MATH PROBLEM STRINGS

(Multiplication and Division)

‘What is a Mentol Math Problem string?
A prablem string is 2 sequence of related arithmetic tasks ftypically 5-10 problems presented harizentally]

thatars designed to call sttention to a particular math smatical fzature, They can be pased with mat)
such as showing arrays, or posed with just numerals. The tasks are presented oneat a time. Often, i
previcus tasks and their solutions remain visible a5 =ach succsssive task is presented.

Prabiem strings crasts sppartunities for studentsts dissover and strangthen compssite srthmetics
strategies and fastar number sense. The typesof tasks and the way successive tasks build on preces
will influznce which strategies students will discaver and use. Teacher questioning, student think tim
student discussionsars critical ta the proczss.

Some examples of multiplication and division problem strings are:

Doubling Inverse relationship of Distributive property
multiplication and division

2xT= SKE=
Exd=

4xT= 2xE=
24+6=

Bx7= TxE=
Txd=

3x8= S5x8=
IEsd=

ExE= Exg=
2/ _

TrE=

Fostaring studant thinking
Us= open-snded questions to prompt student thinking, such as
v How did you wark that sut?
®  Why daoss that wark?
®  Daoes anyane have ancther way to wark that sut?
®  Whzt did you knaw that helped you werk that cut®
®  Dayouses 3 pattern? Whatis it?
® Whatis anawproblem that is similar to these?
®  Canyou use the pravious problemis| ts halp with this protiam?

Mizw think tima bafore students respond. A thumbs up” or other hand single can be usad by stude
indicate their readiness to answer. Foster an expectation that studentsfisten to each other and may
‘questions about zach cthers strategies. Studants might shaw agreement through 2 waggling “hang1
\gesture or other agreed uponsignal. At times, ask one student to paraphrase another student’s expl]
=ruse anotherstudent’s methad. Invits multiple strategies for 3 single task.

Modeling Student Strategies

When leading activities invohing mental problem strings, the taacher can support student thinking and
student discussion by acting out andfar recording the students’ explanations. For example, the tzacher might
draw 3 s=t madel orarray made| ta match an axplanation.

Wiritten methads fike thase shawn bekow can be used to recard student thinking. Match the recarding madel
t3 the strategy us=d. As students become mare fmiliar with investigsting and discussing strings, transitian
from teacher madeling ta the students recarding their own thinking and sharing thass rendings with the
class. |4 class dacument camera s very helpful for these Kinds of discussins!]

The tezcher's role is t2 keap the mathematiza] discussion focused, halp studsnt sxprese and resard their sun
thinking and suppart the studentsin fistening to and understanding =ach other. B creful not toshow a
“teacher way of sahving or thinking - this will discourage students fam pursuing their own ideas and
fistening t= peers. Be apen - students may came up with ideas you did not anticipats but contsin wondarful
mathemiatics!

35.6 - print link

Teacher Resources

Tha fallawing tws teacher rescurces use a seriss of prablem strings over the czwse of 13 years todevelap
multiplication and division ideas. Copy the URLbelow the title for sample information. Copy the final fink for
ardering information.

Minlassons for Early MulDplcation and DUMSION; A Yeariong Resource rarst € 7 & Ums-tapmt, W

Pretcme, (2007) Mot Hcmcmare

JUMP MODEL TxE=56
{Empty Number Lin)
“lnew that 3 x S = 40 and then counted by S two
mare times . 20, 48, 28

Equations with pictures Tx8=56
*| =plit the 7apartinto 5 and 2. 5 zetz of B iz 40,
ZzetsofEis 16, 40+ 16 =56

—

5x8 Gx8 Tx8

" 7xa=(5x8)+2x8)

=40 + 16

=55

[ Comis: Early
MIniigssons for Multplication g DIMSION; A Yagriong Resource sea=st o T & osstepues, W
Foeticmou®, (2007] Mot Hecmaes
http/ ing.com/ samples G35 Exth paf
Ordering information:
http:f feawer hai s/ hsasg: q ip it
ivision
Additional Examples of Mental Math ProblemStrings
Inverse relationship of Doubling and Hahring Using related facts
multiplication and division
and Doubles 2x7= Sxd=
Zx3= 14+ &x =24
4x3= ax7= 4:_ =4
12:+2= ExT= 4x7=
2xd= 2E+4= 2E+-4=
dxd= 2B+ 2= __xB=32
Doubling and Hahring Commutative property of Doubling
multiplication and inverse
4x3= relationship of mult. & div, 2x8=
20+ 10=
_ x3=24 1x6=
20+5=
Exg= Gx6=
20+4=
4x6= AxE=
15+2=
2u6= ExB=
1§+ 8=




e
Distancing the Setting

Concrete Abstract/Symbolic




e
Distancing the Setting in M435

-Objects that can be moved and touched. (435.1)
-Images that can be touched. (435.2)
-Images in the distance. (435.2)

-Images that are flashed and then partially screened. Only
group markers are visible. (435.3)

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

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

-Bare number Eroblem s‘rrinas. (435.6)
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M436.1

Setting Activities: Exemplary
(situation & Learning Experiences
materials) (*see glossary)

Kentucky Common Core
Academic Standard
(KCAS)

(*see glossary)

KNP Entry
KCAS Domain
KCAS Cluster

3.04.1. Interpret products
of whole numbers (e.g.,

interpret 5x7 as the total
number of objects in 5
groups of 7 objects ea.,

i.e. describe a context in
which a total number of

objects can be expressed

as 5=V

Distribute to each student 5

cups and a handful of beans.
Give instructions for each

student to take a given number
of beans and share them
equal.y into a given number of
Cups.

beans or other
counters; small

plastic portion
cups

M 436.1
Operations and Algebraic Thinking
Represent & solve problems involyving
multiplication/division




M436.1

npla “ICAN ...... 'J
. —— N Assessment for -
iences (*see L : Teacher Note
earning
iry) glossary)
student 5 Ask a student tc
of beans. take 14 beans and
for each ...Create make 2 equal
ren number equal groups] groups; then to
re them by sharing. | take 16 beans and
number of make 4 equal
groups; etc.



Materials for M436.1




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

“What if there were
only 2 groups —
could you put 16
beans into 2 equal
groups?”

“How many beans
are in each group?”




P —

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

“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?”

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

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

A ——



M436.2

Kentucky Common Core Academic c - . :
E YStandard (KCAS) E g (situati:::];gaterial's] e
E (*see glossary) a 0

= E'En Print on car
= | Game Card
2.0A.1. Interpret products of whole = E é For each pair of students: |with 1 to 5«

o | NumMbers (e.g., interpret 5x7 as the total E E _% 2 sets of Cups Game Cards | in random
ﬁ' number of objects in 5 groups of 7 £ EE with 1 to 5 cups (see print | Card and ro
< | objects ea., i.e. describe a context in = E E link); dot die with 1 to & (actual or
= which a total number of objects can be E E J_;i pips; beans; writing space | related mu
expressed as 5x7 E E E" process.
% g turns. Plays
| g five tur




P
M436.2

setting Activities: Exemplary Learning Experiences

[P o R e g Y e [ —— \
TQrn & maveml lala) \ =22C S105Aly )

I P R
{situac

Print on card stock, cut out, and laminate two sets of Cups
Game Cards for each pair of students (use only the cards
For each pair of students: |with 1 to 5 cups for this version). Turn all cards face down
2 sets of Cups Game Cards | inrandom order. The first player will take a Cups Game
with 1 10 5 cups (see print | Card and roll the die. The player will put that many beans
link); dot die with 1 to é (actual or drawn) repeatedly on each cup and write the
pips; beans; writing space | related multiplication equation. Player B will repeat the
process. The game ends when both players have had 5
turns. Players should find the sum of the products from all
five turns. The player with the highest sum wins.

B o




M436.2

"ICAN ......"
(*see glossary)

Assessment for Learning

...make equal
groups of visible

objects, find the
product, and
write the
multiplication
equation.

Ask a student to show four
droups of three, to find the
product and to write the
multiplication sentence.
Repeat for three groups of
four and ask the student to
think about and explain why
the products are the same.

Print Link

Students may wish t
actual beans on the
cup pictures indical
actual portion cups (i
range 1 to 5 or by a
students’ counting str
count by ones, others
skip counting or em
Awareness of the grou
count group markers:




Cups Gaimic (KHF 338)

et on B.8% 511" cand dock, cutost entn sl [leving thabiank ssics sstacted so the: ol canduane the ume soe]esd lmisste, one et pas sucent. Pty
f wtudant wil than have 18 card: 5o e dhrimg glay

Gentocoy Dasier b Mstarst o

Alicm Gabbard Eankwchy Caster For Msttamaiicn hiteomehon




M436.2

£
arning | & | = = Teacher Notes
HHEE
A EINEEE
Students may wish to draw the beans on the cups instead of placing
w four actual beans on the pictures of the cups. Instead of using the printed
‘ind the . cup pictures indicating the number of groups, you may wish to use
te the E actual portion cups (indicated by a random numeral card chosen in the
ence. E é range 1 to 5 or by a spinner or different color number cube). Note
oups of E = students’ counting strategies. Whereas some students will continue to
dent to & count by ones, others will indicate awareness of the group structure by
ain why - skip counting or emphasizing the final number word in each group.
> same. Awareness of the group structure reveals that students may be ready to
count group markers while visualing the hidden items in each group.

A ——



Materials for M436.2




The student chooses a cups card, then rolls the
number cube to determine how many counters
(or marks) to put on each cup.

o — e ——




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




Record the related
multiplication fact




M436.3

Setting
(situation & materials)

|K£A5 Domain
[KCAS Cluster

Activities: Exemplary Learning Experiences
(*see glossary)

For each pair of students:
7 sets of Cups Game Cards
with 1 to 9 cups (see print
link); numeral die with
numerals 2 to 7; dry erase
marker; writing space

Operations and Algebraic Thinking
Represent & solve problens involving
multiplication/ division

Print on card stock, cut out, and laminate two sets of Cups
Game Cards for each pair of students. Turn all cards face
doven in random order. The first player vill take a Cups
Game Card and roll the die. The player vill put the numera
repeatedly on each cup and write the related multiplication
equation. Player B will repeat the proczss. The game ends
when both players have had 5 turns. Players should find the
sum of the products from all five turns. The player with the
highest sum wins.



M436.3

R .
Ixperiences "I CAN ...... " 5
Assessment for Learning =
Show a student a card with 6
cups and the numeral 4
te two sets of Cups viritten on each cup. Ask the
Turr.'n all cards face ...find the product| student to tell how many in
:ﬂ?i Er::nﬁump;m when only the all and to write the 'g |
S group markers are|l multiplication sentence. w
!ated :mlhphcat:sn visible and the Repeat vrith 4 cups, each E. '
j:'rg Ih:flzn;iij thz objects in each | labeled with the numeral &. E-
The player with the group are hidden.| Ask the student tc write the
multiplication sentence and
to explain how it relates to
the first equation.




Assessment for Learning Teacher Notes

y)

l;
N
W
o
W

Shovr & student a card with 6
cups and the numeral 4
written on each cup. Ask the
duct| student to tell hovy many in

e all and to write the
care|l  multiplication sentence.
he Repeat with 4 cups, each
wh | labeled vith the numeral 6.

When students become proficient at efficiently
counting the product without reliance on the group
markers, they may have sufficiently internalized the

quantitty and may be ready ta multiply abstractly
using numerals only.

cups game cards

e

3

= Acly tha ctndant oy
L N TS R el TR U f LR

multiplication sentence and
to explain how it relates to

write tha
LG

the first equation.







Students choose a cups game Students write the related
card, then roll the cube and multiplication fact

write that number on each

cup

A ———8)



> Kentucky Common Core Academic E 5 Setting [
= Standard (KCAS) £ @ \ * .
5 . | S 5 |(situation & materials)
a ("see glossary) " &
< el &
&
21 =
£l 2 player A ch
= £ 5 |
3.0A.3. Use multiplication & division | £ | Z 2 aver A choosesan
: . [ £ S of cups. Player A ti
< w/in 100 to solve word problems in & | £% |numeralcards1to12; _
5 N 4 | 2y : . number of beans ir
o | situations involving = groups, arrays, & | & 2 - | ten-sided numeral die ,
™ " : =4 = s i preduct and writes:
¥ | measurement quartities (use drawings & T 2 £ | with numerals 0 to 9, . .
= . 5 U » continues, alternating
equations w/ a symbol for the unknown | © 2 writing space . .
. 2 &g 5 turns. The winner i
number representing the problem 2| 23
AR
s | g
(.




M436.4

Setting Activities: Exemplary Learning Experiences
(situation & materials) (*see glossary)

JRLAS Domain
IKCAS Cluster

Player A chooses a numeral card to represent the number
of cups. Player A then rolls the numeral die to find the
number of beans in each cup. Player A then finds the
product and writes the multiplicaticn sentence. Play
continues, alternating between players until each have had
5 turns. The winner iz the player with the higher sum of al
five products.

numeral cards 1 to 12;

ten-sided numeral die

with numerals 0 to 9;
writing space

Represent & solve problems involving
multiplication & division

Operations and Algebraic Ihinking




=
~
W
o
N

(*see glossary)

Assessment for Learning Teacher Note

...find the product
when numerals
are used to

represent the

number of groups

and the number
in each group.

Strategically choose a
numeral card (1to 12) and
say, This is the number of
cups’. Roll the numeral die
and say, This is the number
of beans in each cup.” "Find
the total number of beans
and write the multiplication
sentence.”

Be cautious about using numerals
explicit quantitative representa
children may not have sufficient u
sense of the abstract o

‘ Print Link \




M436.4

Assessment for Learning

Teacher Notes

Strategiczlly choose a
umeral card (1 to 12) and
ay, This is the number of
ips". Roll the numeral die
1d say, This is the number

beans in each cup.” "Find
1e total number of beans
1d write the multiplication

sentence.”

Be cautious about using numerals too early without the
explicit quantitative representation, because some
children may not have sufficient understanding to make
sense of the abstract operations.

=

c
|
=
=
o




Materials for M436.4




Student draws a numeral Student tells the product and

card and rolls the die to records the corresponding

a . ° .
generate the “number of multiplication sentence.
cups and beans”




“Ithink11x2is
21

“ don’t know my
E;IS;!II

llll

m not sure about
this one.”

“Is this right?”



“What does 11 x 2 look like?”

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

Find the sum of all
the products to see
which player has
the highest score
(and to reinforce
addition!)




e e
M436.5

Kentucky Common Core Academic
Standard (KCAS)
(*see glossary)

Setting Activities: Ex
(situation & materials)

KNP Entry
[KCAS Domain
[KCAS Cluster

Player A will take a
Player A will then roll
player B. Player A wil

either the number oi

Player A will writa t
secret number. If pla
s/he will write n =4 |
will take four turns ar

who has the highest

3.0A.8. Solve two-step word problems
using the four operations. Represent
these problems using equations with a
letter standing for the unknown quantity.
Assess the reasonableness of answers
using mental computaticn and estimation]
strategies including rounding.

numeral cards 1 to 12;
ten-sided numeral die
with numerals 0 to 9;

writing space

M 436.5
Operations and Algebraic Thinking

Solve prokblems involying the 4 operations,
identify & explain patterns in arithmetic




M436.5

Setting
(situation & materials)

Activities: Exemplary Learning Experiences
(*see glossary)

(R TN L

o

numeral cards 1 to 12;

ten-sided numeral die

with numerals 0 to 9:
writing space

L L e L T L L L]

Player A will take a card without showing it to player B.
Player A will then roll the numeral die without showing it to
player B. Player A will then tell the product, but keep secret
either the number of groups or the number in each group.
Player A will write the equations with 'n" in place of the
secret number. If player B iz able to tell the missing factor,
s/he will write n = 4 (or whatever is accurate). Each player
will take four turns and the winner of the game is the player
who has the highest sum of the value of all 5 "'n" values.




_ _
M436.5

Assessment for Learning Te

Print Link

(*see glossary)

Write this equation and ask
the student to find the
missing factor: 4 X n = 8.

...find the missin L. .
€ Present additional equations,

factor, given the

other factor and such as:
he product. nXxg=16

the p 5Xn=15
7xn=21
nXxé6=18




_ _

Materials for M436.5




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

Player 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
terms of the
unknown
factor




P

M436.6

[KNP Entry

Kentucky Common Core Academic
Standard (KCAS)
(*see glossary)

[KCAS Domain

[KCAS Cluster

Setting
(situation &
materials)

Activities:

M 436.6

3.0A.5. Apply property of operations as
strategy to multiply & divide (ex. 1: If
6x4=24 is known, 4x6=24 is also known.
(Commutative property of multiplication)
3x5x2 can be found by 3x5=15 &
15=2=30, or by 5=2=10 & 3=10=30
(Associative property of multiplication)
ex. 2: Knowing that 8x5=40 & 8x2=16,
find 8x7 as
8x(5+2)=(8x5)+(8x=2)=40+16=56
(Distributive property)

Operations and Agebraic Thinking

Jnderstand properties of multiplication

& relationship of multiplication / division

writing space

Partners will pla
with three fact
decide if it's true
making a check
will be indicated
sign. Each time &
the thinking) a p
pa




M436.6

isif:::}zﬁ & Activities: Exemplary Learning Experiences
materials) (*see glossary)

Partners will play "Equal or Not?" by writing an equation
with three factors on each side and asking the other to
decide if it's true. A true statement will be indicated by
making a check mark underneath and a false statement
will be indicated by putting a slash mark through the equal
sign. Each time a player answers accurately (and explains
the thinking) a peint is earned. Play continues until each
partner has taken five turns.

S

writing space




o
M436.6

||I CAH -".'-“

(*see glossary) Assessment for Learning

T

Print Link \

Give the student an equation
with several factors on sach
...compare side and ask if the statement
multiplication is true. For example:
expressions. 4X0XL=5X4X1
IXBAR2=12X2XK12
4X10X2=4X5X12

e ———



Materials for M436.6




Partner 1 writes a
multiplication equation using
3 factors on each side

Partner 2 decides if
the equation is true
and records
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INTROOQJCTION

CLOSING




@ The Kentucky Center for Mathematics - Intervention Gro

jertunities - Windows Intemet Explorery

@ | hitpi/fkymath.orgfintervention/iTraining.asp

1. Favorites | = OThe Kentucky Center for M... = | Kentucky Department of E.. | Northern Kentucky Univers... @_l Welcome to Math Recove.. fe_l Common Core State Stan.. fé_! weightwatchers.com eToc

@ The Kentucky Center for Mathematics ..

. KENTUCKY CENTER FOR K3 Facevook
Intervention

Kentucky Center for Mathematics M AT H E M AT I C S &?%E:)tll;

KCM Home About KCHM Centra Forum Calendar Contact Organizations Careers General Resources
Adult Education Coaching
Intervention Home Growth Opportunities Math Recovery Number Worlds KY Numeracy Project

Growth Opportunities c

+ Kentucky Numeracy Project Intensive Course: Flyer, Expectations and Registration

e« MIT Community Membership: View the Flyer, Registration
Posted April 22, 2011

« Add+Vantage MR Course 2: View the Flyer, Registration
Posted April 14, 2011

o Kentucky Numeracy Project Webinars - Archive Access: Registration
Kentucky educators may register to view the KNP archives
Cost: Free
For more information: View the ET Flyer or View the CT Flyer

See the KCM Calendar for additional event site details such as specific locations and recomme,

Online Registrations Contact: Alice Gabbard, gabbardal@nku.edu




Last live KNP Webinar
(In this series)
3:30t0 4:30 p.m. ET

JUN 2 -

Base Ten Arithmetical Strategies

KENTUCKY CENTER FOR
‘ }MATHEMATICS

http://kymath.org/intervention/iKNP.asp
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Reflection Questions

e How might you determine if your students are connecting the idea of
guantity when performing the operations of multiplication and
division?

What are the algebraic properties that are apparent in fluent, advanced
mental computation for multiplication and division?

e Why is it important to support students’ intuitive sense of number and
operation by guiding them to develop increasingly sophisticated,

KENTUCKY CENTER FOR

‘MATHEMATICS

efficient mental computation strategies, according to their readiness?

 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
multiplication and division with understanding?




