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early mathematics education

INNOVATIONS
Learning Lab #4

Agenda

% Begin with Breakfast
% Investigation: Mental Math Strings
o Video Analysis
% Operations & Number Stories
o Problem Situations
o Video Analysis
¢ High-Impact Strategies for Mathematics

o Sharing multiple strategies or solutions without
comment
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Big ldeas of Operations
High-Quality Books to Spark Mathematical Thinking & Action
Break for Lunch |
Evidence of Thinking in Problem Solutions
o Student Work Samples
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o Lesson Analysis






Content F_ocus

@ October: Numerosity & Number Sense

@ November: Counting, Cardinality & Number
Sense

@ January: Number Composition

Strategy Focus

® Qctober: Turn & Talk -

® November & January Learners rephrase other
Iearners thinking :
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Focus for Today
® Content: Number Operatidns

® Strategy: Sharing multiplé solutions
or strategies without comment
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Basic Types of
Addition & Subtraction Number Stories

® Change Situations
OJoin
OSeparate

@ Relationships
OCompare
O Part-Part-Whole

'By varying the unknown within each type of number story,
many different problem situations can be constructed.
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Change Situation

Change

Start | # ™ | End

* Result Unknown - How many in the end?

® Change Unknown - How many were added
or taken away?

¢ Start Unknown - How many were there at
first? -




‘Comparison Situation

Quantity

Quantity

Difference

¢ Difference Unknown - How many more or
less? '

® Quantity Unknown - How many in the set?

Part-Part-Whole Situation
- Total

_Part : Part it

*Whole Unknown - How many altogether?

*Part Unknown ="How many to complete the
whole? |




Math at the Bakery

In your small group:

® Write a number story for your assigned
problem type
OUse the numbers 5, 8, 13

® Brainstorm at least two likely strategies
- your students would use to solve it
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Children’s Solution Strategies

& Direct Modeling Strate'gies

O Use of objects (manipulatives), fingers or drawings to directly
model the action or relationship described in the problem

® Counting Strategies
O Use the counting sequence itself to figure out the solution
O Usually involves a strategy to keep track of counts

® Derived Facts Strategies
O Use “friendly” numbers first: doubles, sums of tens
O Over time, children learn many number facts at recall Ie‘ye[‘
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Number Storles Number Stories

ometimes you need to find one of the paris.

Number Stories and

' Situat_ion Diag rams . O There are 2'4 ch:ldren onag bus
' 9 children are girls. How many children are boys"

Reod It Together | N . : . Total
‘Number stories are sfories that use numbers, fotal cz:*:[dre” | vouk
One way to solve number stories Is to use diagrams. — T o ]
) E . Al al ‘ .
Some number stoties are about g total and its paris.. You know girls _boys You dont kniow
You can use ¢ parts-and-total dlagrum to help you this part, 9 ? =i this pari. 3

solve them.

Q There are 8 yellow croyons qnd 6 blue croyons.

Yau can subfraci to solve the problem.
Subtract the part you know from Ihe totol.
The answer is the other part.

How many croyons are there in alt? Number model: 24 — ¢ = 15 15 boys on the bus
) Total = ot
tolal crayens s o - e
3 - You don't know g You can olso odd up to solve the problem. - BN
{ — T Part the tatal, !. Sturf with the part you know. Add up jo the fotal. . E
% 1 yellow crayons {  blue crayons The amount you add up Is the other part. .k
| | 8 : P 1 +10 -
§ : “You know the puri/s 7 10 20 —-2h L
dd th fnd th L i 1+10+U4=15 1
: ‘Add the parts fo find the fota | . Number model: 9 + 15 =24 * 15 boys on the bus !
5 : Number rodel: 8 + 6 = 14 . : )
; ¢ There are 14 crayons fn all, i ey :
| @ one nundred aight i one hundred nine
i I . + |

Some number stories are obouf comporlsons You can

use a companson dlqgram 10 help you solve them

0 Jimis 13 yeors old. Ron is 9 years old. ' E @ You can also add up fo find the difference.
© -How muany years clder Is Jim than Ron? - ' i1 Start wifh the smaller number.
: B 1 Add up to the larger number. 3
“ Quantity ~ B [# The amount you add up is the difference. :
: You know -] Jim's age - I .
E inw’ =13 ¥ +1 +3 :
: Jim’s age. % . ‘
i , i} 9—=10—13
Quantity E e - . -
Ron's age 12 1 4+3=1 . ,
Eou‘know..______h S 2 S _
on's age. Pl ;
Difference Number model: ¢ + 8 =13
You dorit know the difference Jim is 4 years o!oer than Ron.

between Jirv's and Ron’s uges.

You can subtract to find the difference.
Start with the larger number.
Subtract the smaller number.
The dnswer is the difference.

Number model: 13 — ¢ =K

Jim is 4 years older than Ron.

e A S

ng

| f110) one hundred ten

one hundred eleven 7111}




Number Stories Number Staries

" You can use a diagram o help you solve
" 3 number story about groups with equal - S
. numbers of objects. . o ) You can draw a picture. -
é, Mia has 4 packs .of gum. . [ ' : j“l]m
| There are 5 sticks of gum in each pock. ' 3 co . . :
| How many sticks of gum are thare in oll? ' 5. 5 5 5
! - «
i Number of _ e T T T e
: Number of objects ln Totaf numbet - "9 You can skip count by 8s.
gioups -~ eochgroup: of objects :
packs sticks per pack sticks tn all 5 :
i e 5 1 7 ; = o
You know the You know the You don't know ] 6 You cdn qdd. 5 four times. :
number of groups.  number of abjects .+ the folol number ;|53 5+ 5 =2 1
, In each group. of objects. = E i .. : +5+5-+5=20 : A
Number model: 4 X 5 =7~ . . &1 Number model: § X 5= 20
. A . i
TR e There are 20 sticks of gum in alk .
i1r A v .
F1121 one hundred twelve : B s one hundred thirteen

Number Staries

Number Stories

Equalshoros urber o 58 00toq |19 Onevorfosae heprtlem o dmw o
shares. You can use a diagram to help you '
solve an equal share story. :

R de Js———— et d e . ol x

o There are 24 morbles and 3 children.

Each child should get the some number of marbles. 3 F et
How many marbles should each child get? [ e
‘ ' 159 Another way is to use counters. Deal out
Number of %‘é}rggg i|01{ Total number A ‘ ol gounters among 3 equal shares to see
' shares euch share of objects . | : how many counters are in each share.
s : i ge o8 80
i children - | marbles per child marbles in all E gg gg g g |
} - ; g ! 50 66 008 -

i ? k3 Number models: 3 X 8 = 24

L ; - ' 24 +3=8
You kiow the You don' know the You know - |: 7 ;
number of shares.  number of objects the fotal number I’ Each child has 8 ma bles. ]

in each share. of objecls.

Number models: 3 X ? = 24
o4+ 3 =7

one hundred fifteen §

e ————




Number Stories Number Staries

You can use a change dlugrcm to help you
clve a change-to-less story.

In change sfories, the number you start with
changes fo more or changes to less. You
can use ¢ change diagram fo help you
solve a change-fo more sfory.

0 Bntney had 7 shelis.
She found ¢ more shells.

_There are 15 children on g bus.
& children.get off the bus.
How many children are left on the bus?

- . e You know
How many shells does Britney have |n. atl? the change number,
You know Change

the change number. start [{ #7 w | End L
i (;hange 15 Ry ? i

Start End - e L

7 +9 ? You know the You don't know the

L x stading number. ending number. .

N .
i You know the You don’t know the
slorting number, ending number.

Number modef: 15 — 6 = ¢ .
There are 9 children leff on the bus.

Number model: 7 + 9 = 18
Britney has 16 shells in all.

1 one hundred sixteen

Number Stories

Sometimes you need fo find the change
“in o change story. You can use a change
diagram to help you solve this kind of -
number story.

@ The moming femperature was 50°F.
! The afternoon temperature was 63°F.
! What was the femperature change?

+

: You don't know )
. the chunge number. MY Reference Book
Change
start |\ # | End
50 ? 63
| i
You know the You know the
] . starling number. ending number. \
i Nurnber model: 50 + 13 = 43
{ The temperature change was +13°F.
Try It Together ® 1007
% Wright Group
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Direct Modeling Strategies

Problem

Strategy Description

-Join (Result Unknown)

Ellen had 3 tomatoes. She
picked 5 more tomatoes. How
many tomatoes does Ellen have
now? .

Joining All

A setof 3 objects and asetof 5 |

objects are constructed. The sets
are joined and the-union of the -
two sets is counted

Join (Change Unknown) .
'Chuck had 3 peanuts. Clara -
gave him some more peanuts.

- Now Chuck has 8 peanuts. How
many peanuts did Clara give

| him? '

Joining To

A set of 3 objects is constructed.
Objects are added to this set
until there is a total of 8 objects.
The answer is found by counting

the number of objects added.

- Separate (Result Unknown)
There were 8 seals playing. 3
seals swam away. How many

_ seals were still p[aymg?

- Separating From

A set of 8 objects is constructed.
3 objects are removed. The
answer is the number of

-| remaining objects.

Separate (Change Unk_nown)

- |. There were 8 people on the bus.

Some people got off. Now there
are 3 people on the bus. How
‘many people got off the bus?

Separating To
A set of 8 objects is counted out.

- Objects are removed from it -

until the number of cbjects

| ‘remaining is' equal to 3. The

answer is the number of objects

removed

 Compare (Difference Unknown):

Megan has 3 stickers. Randy has’

8 stickers. How aany more
" stickers does Randy- have than :
‘Megan? :

Matchmg o -i-
-Aset'of 3. objects and a set of 8-
sk ohjects are matchied 1-to-1 untif--f
{one set s tsed up; The answeris .

.'j the number of uninatched - i
' ob;ects remammg in the larger.

- fiset,

-Join (Start Unknown) ,

| Deborah had some books. She-
went to the fibrary and got 3 .

"more books. Now she has 8
books altogether. How many

books did she have to start with? |

¥ Trial and: Error

| A set of objects is constructed. A

|set.of 3 objects is added to'the
-set, and the resulting.set is

counted. If the final count is 8,

then the number, of- ob]ects in -
| -the initial set is the answer. if 1t A

* lisnot8, a dlfferent mltlal setis:

E _f.'trled

Reprinted from. Cm/dren s Mathematics-_Gognitively. Gwded lnstruct/on
by Carpenter, Fennema, Franke, Levi, & Empson. Heinemann (1999).




Cou nting Strategies

.Probiem

| Strategy Description

jom (Resuit Unknown)
Ellen had 3 tomatoes. She
picked 5 more tomatoes. How

| many tomatoes does she have

now?

Cdﬂnfing On From First

‘| The counting sequence begins
‘| with 3 and continues on 5 more

counts. The answer is the last
number in the countlng

- sequence

“Join (Result Unknown}
Elien had 3 tomatoes. She .

. picked 5. more tomatoes. How
many tomatoes does she have
now?

Counting On From Larger

| The counting sequence begins

with 5 and continues on 3 more
counts. Theé answer js.the last

| number in the counting - -
sequence. -

“Join {(Change Unknown} . .
Chuck had 3 peanuts. Clara

| gave him some more peanuts.
~Now Chuck has 8 peanuts: How

,many peanuts did Clara giveto
' | -sequence.

“him?

Counting.On To
~'A forward counting sequence . .
“starts from 3 and continues until.
8is reached The answer is the |

nuriber of countmg words in the )

‘Separate (Result Unknown) - -

There were 8 seals playing. 3-
| seals swam away. How many
seals were still playing?

~Counting Down

A backward counting sequence

“isinitiated from 8. The sequence

continues for 3 more counts,
Thetast number in the counting
seguence is the answer.

Separate (Change Unknown)

| There were 8 people on the bus. '
Some people got off, Now there.

are 3 people on the bus. How
‘many people got off the bus?

Counting Down To

. A backward counting sequence

starts from 8 and continues until
3-is reached, The answer is the
number of words jn the countmg
sequence

Reprinted from Children’s Mathematics: Cognitively Guided Instruetion
by Carpenter, Fennema, Franke, Levi, & Empson. Heinemann (1999).
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INNOVATIONS

High Quality Books to Spark Children’s Thinking
About Number Composition & Operations.
Anno, M. Anno’s Counting Book. HarperCoIl'ins_ Publishing, 1975.
Baker, K. Quack and Count. Voyager Books, 1999.

Bang, M. Ten, Nine, Eight. Greenwillow Books, 1983
Tambien en espanol. Bang, M. Diez, Nueve, Ocho. Mulberry.

Crews, D. Ten Black Dots. Greenwillow Books, 1986.0 _
Tambien en espanol: Crews, D. Los Diez Puntos Negros. Greenwillow Books.

Demi. One grain of rice: A mathematical folktale. Scholastic, 1997.
Ehlert, .. Fish Eyes. Sandpiper, 1990.
Fleming, D. Count! Henry Holt, 1992.

Giganti, P. Each orange had 8 slices: A counting book. Greenwillow, 1992,
Giganti, P. How many snails? A counting book. Greenwiflow, 1988

Harris, T. Splitting the Herd. Millbrook, 2008.
Harshman, M. Only one. Scholastic, 1993.

Hoban, T. 26 letter and 99 cents. Greenwillow Books, 1987.
Hoban, T. Count and See. Simon & Schuster, 1972

Hoban, T. Let’s Count. Greenwiliow Books, 1999,

Hoban, T. More, Fewer, Less. Greenwillow Books, 1998.

Hong, L.T. Two of everything. Albert Whitman & Company, 1993.
Hopkins, L.B. & Barbour, K. Marvelous Math: A Book of Poems. Aladdin, 1997.

Hutchins, P. The Doorbell Rang. Mulberry, 1986. _
Tambien en Espanol: Hutchins, P. Llaman a fa Puerta. Mulberry.

Jonas, A. Splash! Greenwillow Books, 1995,

Kellogg, S. How Much is a Million? Harper Colfins Publishing, 1985.

Lewis, J.P. Arithmetickle. Harcourt, 2002.

Mahy, M. 17 Kings and 42 Elephants. Dial Books, 1987.

McMillan, B. Eating fractions. Schoiastic, 1991,

Merriam, E.72 Ways to Get fo 11. Aladdin Paperbacks, 1993,

Neuschwander, C. Amanda Bean’s Amazing Dream. Scholastic, 1998.

Nolan, H. How much, how many, how far, how heavy, how long, how tall is 1000? Scholastic, 1995.

Princzes, E. One Hundred Hungry Ants. Houghton Miffin Company,1993.
- Princzes, E. A Remeinder of One. Houghton Mifflin Company,1995.



Sayre, A.P. & Sayre, J. One is a Snail, Ten is a Crab. Candlewick, 2003.
Schlein, M. More than one, Scholastic,1996.

- Tang, G. The best of times. Scholastic, 2002. (ages 7-12)

Tang, G. The Grapes of Math. Scholastic, 2001. (ages 7-12)
Tambien en Espanol: Tang,G. Come Una y Cuenta 20. Everest -

Tang, G. Math appeal: mind-strefching math riddles.. Scholastlc 2003 (ages 7-12)
Tang, G. Math fables: lessons that count. Scholastic, 2004. (ages 3-6) .

Tang, G. Math for All Seasons. Scholastic, 2002. {ages 5-8)
Tambien en Espanol: Tang, G. Un, Dos, Tres, Ef Ano se Fue. Everest.

Tang, G. Math potatoes: mind-strefching brain food. Scholastic, 2005. (ages 8-13) -
Tang, G. Math-ferpieces: the art of problem-solving. Scholastic, 2003 (ages 5 12)

Walsh, E.S. Mouse Count. Harcourt, 1991
Tambien en Espanol: Walsh, E.S. Cuenta Ratones. Fondo de Cultura Economica.




