between numbers. Forexample, 1is the
same distance from 2 as 5 is from 6; 5 is
halfway between 0 and 10;and 6 is

GRADE | MODELS PICTURE HOW AND WHY THE MODEL IS USED
= Kindergarteners see the numbers 0-20
3 represented on 5, 10 and double 10
TE FvelTeny | = == — 1 | Irame;.frThey ;\iso use couTtiLng mats
o . 00000 ‘ee08 | (emply rames) to representthese
£ DOFL:ZL?GT:” | e . numbers and compute with them. Over
S = 77— | ime these models help students instanty
é recognize quantties without having to
2 countthem.

% I ——— Students use the numberrack to count
- and compute with numbers from 0-10.
2 o Number "1.2,3,4,5,6,7,8.That's 8" With 5 white beads and 5 red beads, the
S 2 Rack — ] -] number rack helps the students think
£E ORI === | about groups of 5 and ten. Beads start at
€3 the right hand side and are slid to the left
g % “First slide 5, and ) "Ilk?ow it’s&becauﬂse When in use.
PR = i then 3 more makes 8. it's 2 less than 10.
252
S B g As they begin to explore the ways in which
3 [2 8 numbers can be builtand broken down
S IS é H’H l l (composed and decomposed) into groups,
o :§ tally marks showing & stgdents used tallies and bundles and
82 Tallies and sticks to representthe groups of5 and 10
% < | Bundles and in numbers greater than 5. Both support
8 Sticks % HH @ HHH place value understanding by clearly
2 = representing the groups of 5 and 10, while
g crat sticks show 7 ebundlecf10and | also making it possible for students to
o countthe individual lines and sticks in the
c group as needed.
=
S The numberline helps kindergarteners
;é connectcounting numbers both forward
= and backward with written numbers. It
g Number Line E@E?EE@ also helps students see the relationships
=
=

between 5 and 7.
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PICTURE

HOW AND WHY THE MODEL IS USED |

First Grade
The models in 1st grade are used to help students compose and decompose numbers, make sense of relationships among numbers, understand place
value, develop strategies for basic addition and subtraction, and begin to add and subtract with multi-digit numbers.

Dominoes

|

)

@]

These are used to help students instantly
recognize quantities and to model addition and
subtraction.

Ten Frames

rame Pair-ise Display Card

Ten-frames help students with quantities up to 10
without counting and help students see numbers
in terms of their relationship to landmark numbers
of 5 and 10, building a solid foundation for
addition and subfraction facts to 10. They
encourage seeing doubles, counting by 2’s, and
identifying odd and even numbers.

Double Ten
Frames

Double Ten Frame Pair Wise Display Card

Double ten-frames help students understand the
teen numbers and 1 ten and some more ones
since cards show one filled ten-frame and a
second frame of more dots or cubes. lts helps
develop place value as the students see the
connectionof10 ones as 1 ten.

Number
Rack

Students use the number rack to create and
actively manipulate numbers between 0 and 20.
It is used to model a given numberand thenas a
way to model and solve problems. Ithelps
students see that one numbercanbe a
combination or sum of 2 or more other numbers.
Forexample, students mightsee 13 as one
group of 10 and 3 more. The modelis made of 2
strings of 10 beads; each string brokeninto a
group of 5 red and 5 white beads. Because of
the different groupings, students can think in
groups of2, 5 and 10. Beads start at the right
hand side and are slid to the left when in use.

Bundles and
Sticks

53 as 5 bundles of 10 and 3 singles

This model supports the understanding of place
value by clearly separating groups of 10, while
also making it possible for students to count the
sticks in each group as needed. Later, students
use them to develop models and strategies for
double-digitaddition and subtraction based on
regrouping.

Number Line
and
Open
Number Line

.--'f‘-.‘l
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Atfirst, the number line is used to represent
numbers in order. Later, itis used to develop
and model strategies for adding and subtracting.
The open numberline allows students to break
up the line as they see fit; since they no longer
need to countby 1’s, first graders’ number lines
show strategies that involve a flexible approach
to working with tens and ones.
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Second Grade
The models in 2nd grade are used to help students structure number, continue to develop and apply place value understandings, and develop

efficient strategies for computing with multi-digit numbers.

Number
Rack

Students will continue to use the numberrack to
create and actively manipulate numbers between
0 and 20 like they did in 1stgrade. In2nd grade,
the number rack also helps students use
strategies that promote fact fluency, while also
developing a deep understanding ofthe
properties ofthe basic operations. The model is
made of 2 strings of 10 beads; each string broken
into a group of 5 red and 5 white beads. Because
of the different groupings, students can think in
groups of2, 5 and 10. Beads start at the right
hand side and are slid to the left when in use.

Bundles and
Sticks

53 as 5 bundles of 10 and 3 singles

This model is extended in 2nd grade to supportthe
understanding of place value by clearly
representing groups of 10 and 100, while also
making it possible for students to compose and
decompose those groups. Students use these to
model multi-digit addition and subtraction.

Base Ten
Area Pieces

Students use base ten area pieces thatare pre-
grouped into 1, 10 and 100, to representand
compute with multi-digit numbers. Because the
pieces are pre-grouped, the students cannot take
them apart and assemble them like they did with
Bundles and Sticks, instead they will need to
trade a tens piece for 10 ones ora hundreds
pieces for 10 tens. This grouping, ungrouping
and ftrading pieces is critical for developing place
value understanding. Using base ten piecesto
add and subtract multi-digit numbers helps
students to develop strategies that rely upon
regrouping, including the traditional method.

Number Line
and
Open
Number Line

i e i, thoe shoient bobyan k303 e this emple, thie student addeed 400
and added 129in smaller pecestoget fo  and 3 tens to 203, Then they subtracted |
thesm, 352 fo compentsate, for & fotal of 350

Students use the numberline to develop and
model strategies for adding and subtracting multi-

.| digitnumbers, many of which do notinvolve

regrouping. The open number line allows
students to partition the numberline as they see
fit and to use landmark numbers that are
comfortable for them.

The open number line provides a way for students
to develop strategies, keep track of the steps
involved and communicate about their thinking
with others.
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Third Grade
The models in 31 grade are used to help students develop strategies for computing with multi-digit numbers, with a focus on multiplication and division.

Number
Rack

The numberrack continues to be used in 3« grade to
promote factfluency for addition and subtraction. It is
also used to show the idea that a collection ofitems
can be thought of as one unit (i.e. 12 inchesis the
same as 1ft or 1000mlisthe sameas 1L). Thismodel
also canbe usedto show repeated addition as well as
subtraction by removal or comparison.

Number Line
and
Open
Number Line
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In 3¢ grade students learn to drawn their own number
lines, which they can use to add and subtractwith
large numbers. Numberlines allow students to move
from repeated addition to the basics of multiplication,
and even provides a contextfor fractions. Number
lines provide a way for students to develop strategies,
keep track of the steps involved and communicate
abouttheir thinking with others.

Double
Number Line

@Dﬂuﬂl Ih'fhrlh:n
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In 3¢ grade students build an understanding of
fractionsand equivalencies. A special numberline
marked from 0 to 1 offers them a way to see fractional
increments and explore relationships among different
fractions. Eggcartons,rulers, clocks, patterns blocks
and folded rectangles are also models used in 3
grade to aid in the understanding offractions as parts
of a whole or parts of a set.

Arrays

7
3Ix7=21

Thismodelis used to help students connectthe idea
of multiplication to the area of a rectangle. The
numbers being multiplied correspond to the
dimensions ofthe rectangle, and the productis the
area of the rectangle. It allows students to see that
the products of numbers are much larger than the sum
of the same two numbers, which can be confusing for
some children.

Ratio Tables

Fabbit Food

$1.50/Ib.

N!.Il'\bi'r |
of pourds
= 2

w2 (' I
= = ? $3|:§|::| e :1._;.5-!‘:- + 31,500
" | o
{‘-u-: | 36 = ¢33 4333

-
Cast

$1.60 -

Theratiotableis used for the first time in 3¢ grade to
build an understanding about multiplication and the
relationships between numbers. Students use ratio
tablesto model situations with a pattern, keeping tfrack
of related multiplication combinations and using
combinations theyhave already solved or that they
already know to find unknown products.

Base Ten
Area Pieces

ooo

1
223
+129
352
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Base ten areas pieces are importantin infroducing the
standard way to add and subtract. These pieces focus
on each place andvalue. So, itis easy for students to
see and understand that when you add the ones you'll
need to regroup (trade 10 onesfor a ten or carrya ten
to the tens place)if, after adding, you end up with
more than 9 ones.
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Students in 4" grade will use the numberline to
compare and order fractions and decimals. By
T i  1g! reasoning aboutthe relationships between the
Number Line | —- cl — — | numbers,students place fractionsand decimalsona
and Double number line given the position of othernumbers
Number Line | [ %" 4« alreadyplaced. In addition, studentswill use paper
i + # % + + & % | |-strips, eggcartons,geoboardsandbase ten piecesto
model, read, write, compare, compose and
decompose fractions.

The opennumberline is used to show how repeated
SUSLL I additionis related to multiplication. Itis also used to
+— s .10 | modeladdition and subtraction strategies such as give
W W £ 5 | andtake or constantdifference.
o Give and take is moving one part of a numberto

f;?_q:{:\"_\ s the other numbers to make addition easier.

o Constantdifferenceisadding or subtracting the

Open
Number Line

Fourth Grade

S == 1 e
17 T B EE 1158 same value to both numbersto make the
subtraction easier
;';:_,'._,*;‘::.:‘::,im Students build on this model from 3% grade by
s v | continuing to work with multiplication and beginning
S e alEE pemees || division. Th dthe model by using closed
PR Y | = e ivision. Theyexpand the model by using close
' arrays, base 10 and linear pieces,and thenopen
Ther wrecesn. Thad uinkosiren arrays
A dbmeridon sl o .
M W - o] ;L‘;jm?.,,_ o Closed array-they counteach square units by 1.
f2rd=3 | —de e Base 10and Lineararray- the areais modeledin
i g o uetiont 4 |- ey biggerchunks, tens and ones, and the dimensions
w diviiat o 4 TTE = divhdand T . . f
= Array or Fon are 'deﬁr)ed by the linear pieces helping s.tudents
£ _w distinguish between area measures and linear
3 Area Model ™= 1214 = 168
o] 160 10 = 100 12 measures. . .
. 1 a jowz-m =1 | o QOpenarray- arrays are chunked togetherin pieces
L . 1 1
| e Tos that are convenientand efficientfor the problem.
iL ) L& |
Division 3448 " While students will discover many ways to solve
RS S TR multiplication and division problems, the array model
e | o Il o ‘ o . provides a way for them to discuss their strategies with
_ It || _ _ one another, decompose (break apart) the numbers,
T A Bwan o apply the distributive property, and identify partial
Ao products.
N — lojse| T35 Ratio Tablesin 4t grade continue to build an
' T T understanding aboutmultiplication and the
AnGHar sirateny for soting 243 + B relationships between numbers. Later, the ratio table
Ratio Table Sooups |t | becomesatoolfor students to use when problem
w | o w=s- s | S0lving, computing multiplication, division, and fraction
= «wu- a | problems,aswellas make conversions. Thismodel
S 7™ willcontinue to be used in higher grades as well.

FAN = FF

Base ten area pieces are importantin introducing the
standard way to add and subtractbecause they focus
on place and value. Because this model wasin 3¢

The models in 4th grade are used to help students develop efficient strategies for computing with multi-digit numbers, as well as analyzing fractions, and

Base Ten grade, students in 4t grade are expected to transition
Area Pieces one remth hundredth very quicklyfrom base 10 piecestonumbers. In
1 + = addition, base 10 pieces can be used to model
1.00 0.10 001 fractions when the large square is assigned a value of
mat strip unit

one.
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Fifth Grade
The models in 5t grade are used to help students develop efficient strategies for computing with multi-digit numbers, fractions and decimals.

Array or
Area Model-
Whole
Numbers

== 0 + 2

I 00

Closed Tile Array ~ Closed Array Built with Base Ten Pieces Open Array

Students continue theirwork with this model from 3 &
41 grade to develop efficientmethods for building,
sketching, and recording multi-digitmultiplication and
division problems. It also provides a foundation that
allows students to use the traditional method with
understanding.

Array or
Area Model-
Fractions

+
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2g + 50 24

When students begin to multiplyfractions, the area
model helps them with understanding whythe product
of two fractionsis often smallerthan the two fractions
being multiplied.

The areamodelisalsoa powerful tool when
multiplying mixed numbers. It connects multiplying
mixed numbers to students’ work with multiplying
whole numbers. Splitting the mixed numberinto whole
numbers and fractions makesit a manageable
multiplication problem. As students become more
efficientthey may split the array into two parts instead
of four.

Ratio Table
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Thismodel is used to continue and expand upon the
work done in 3¢ and 4t grade. Early in the year the
modelis used to representsuch multiplication
strategies as increasing one ofthe factorsby 1 to
simplifyan otherwise difficultproblem.

Ratio tables can also be used to modelfinding
common denominators to add and subtractfractions,
multiplyand divide decimals,and develop an
understanding of where to place the decimal point
when multiplying or dividing by powers of 10.

Number Line
and
Double
Number Line
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204+ ¥o=12
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Numberlinesand double numberlines are used as a
tool to develop an understanding of computing
operations with fractions. Students can use these
models to answer questions like the ones below
(models shown to the left)

1. 4+13=12

2. Mr Miles has a 35 km trail by his house. He ran
17 of the trail 1 day and then 3/ of the trail the
next day. What fraction of the frail did he runin
all? How many total km did he run?

Open
Number Line

e
Ty

1.987.98 + 0.24

<002 +32

e

L

4

t
98798

1 =
5800

Students use the open numberlineinin 5" grade as a
tool to solve decimal addition and subtraction
problems. The open numberline allows studentto be
flexible and zoom in or out on whatever section of a
numberline they need for a given problem. This
model allows students to focus on the decimal
relationships withouthaving to worry so much about
the thousands, hundreds and tens.







