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Domain: Number and Operations—Fractions
In grade three students develop an understanding of fractions as numbers, beginning
with unit fractions by building on the idea of partitioning a whole into equal parts.
Student proficiency with fractions is essential for success in more advanced
mathematics such as percentages, ratios and proportions, and in algebra at later

grades.

Number and Operations—Fractions® 3.NF

Develop understanding of fractions as numbers.

1. Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal
parts; understand a fraction a/b as the quantity formed by a parts of size 1/b.

2. Understand a fraction as a number on the number line; represent fractions on a number line
diagram.

a. Represent a fraction 1/b on a number line diagram by defining the interval fromOto 1 as
the whole and partitioning it into b equal parts. Recognize that each part has size 1/b and
that the endpoint of the part based at 0 locates the number 1/b on the number line.

b. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0.
Recognize that the resulting interval has size a/b and that its endpoint locates the number
a/b on the number line.

In grades one and two, students partitioned circles and rectangles into two, three, and
four equal shares and used fraction language (e.g., halves, thirds, half of, a third of). In
grade three, students begin to enlarge their concept of number by developing an
understanding of fractions as numbers (Adapted from PARCC 2012).

Grade three students understand a fraction 1/b as the quantity formed by 1 part when a
whole is partitioned into b equal parts and the fraction a/b as the quantity formed by a

parts of size 1/b. (3.NF.14).

[Note: Sidebar]

Focus, Coherence, and Rigor:
When working with fractions, two main ideas should be emphasized:
e Specifying the whole

® Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, and 8.

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6-7, 2013 meeting.
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e Explaining what is meant by “equal parts”
Student understanding of fractions hinges on understanding these ideas.

Students build on the idea of partitioning or dividing a whole into equal paris to
understand fractions. Students start with unit fractions (fractions with numerator 1),
which are formed by partitioning a whole into equal parts (the number of equal parts
becomes the denominator) and taking one of those parts. An important goal is for
students to see unit fractions as the basic building blocks of fractions, in the same
sense that the number 1 is the basic building block of the whole numbers. Students
make the connection that just as every whole number is obtained by combining a
sufficient number of 1s; every fraction is obtained by combining a sufficient number of
unit fractions (Adapted from Progressions 3-5 NF 2012). They explore fractions first
using concrete models such as fraction bars and geometric shapes, which will culminate

in understanding fractions on the number line.

Examples:

Show the fraction iby folding the piece of paper into equal parts.
“I know that when the number on the bottom is 4, | need to make four equal parts. By folding the paper in

half once and then again, | get four parts and each part is equal. Each part is worth i

1 1 ! 1 | 1
= o = I —
4 ] 4 ! :

Shade 3/4 using the fraction bar you created.
“My fraction bar shows fourths. The 3 tells me | need three of them, so I'll shade them. [ could have
shaded any three of them and | would still have 3/4."

1 1

4 4

e | -
|

Eventually, students represent fractions by dividing a number line from 0 to 1 into equal
parts and recognize that each segmented part represents the same length (MP.2, MP.4,
MP.7). Stacking fraction bars and number lines can help students see how the unit

length has been divided into equal parts. Important is that students “mark off” lengths of

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6-7, 2013 meeting.
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1/b when locating fractions on the number line. Notice the difference between how the

fraction bar and number line are labeled in the example shown below (3.NF.2a-b).

Example (Representing Fractions on the Number Line): Use your fraction bar and the number line

given to locate the fraction i Explain how you know your mark is in the right place.

Solution: “When | use my fraction strip as a measuring tool, it shows me how to divide the unit interval
into four equal parts (since the denominator is 4). Then | start from the mark that has ‘0’ and | measure

off three pieces of i each. | circled the pieces to show that | marked three of them. This is how | know |

have marked i ,

P

l i
I NaTe
| 4

1
4

— e o >

0

W= |

Third grade students need opportunities to place fractions on a number line and
understand fractions as a related component of the ever-expanding number system.
The number line reinforces the analogy between fractions and whole numbers. Just as
5 is the point on the number line reached by marking off 5 times the length of the unit

interval from 0, so is gthe point obtained by marking off 5 times the length of a different

interval as the basic unit of length, namely the interval from 0 to %

Fractions Greater Than One. Note that the standards do not distinguish fractions greater than one as
being “improper fractions.” Fractions greater than one, such as E are simply numbers in themselves and

are constructed in the same way as other fractions.

Thus, to construct = we might use a fraction strip as a measuring tool to mark off lengths of ; Then we

count five of those halves, to get i

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6-7, 2013 meeting.
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Students recognize that when examining fractions with common denominators, the
wholes have been divided into the same number of equal parts, so the fraction with the
larger numerator has the larger number of equal parts. Students develop an
understanding of the numerator and denominator as they label each fractional part

based on how far it is from zero to the endpoint. (MP.7)
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! 4 4 4 4 E
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Number and Operations—Fractions® 3.NF

Develop understanding of fractions as numbers.
3. Explain equivalence of fractions in special cases, and compare fractions by reasoning about their
size.
a. Understand two fractions as equivalent (equal) if they are the same size, or the same end
point on a number line.
b. Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why
the fractions are equivalent, e.g., by using a visual fraction model.
c. Express whole numbers as fractions, and recognize fractions that are equivalent to whole
numbers. Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 =6; locate 4/4 and 1 at

® Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, and 8.

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6-7, 2013 meeting.
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the same point on a number line diagram.

d. Compare two fractions with the same numerator or the same denominator by reasoning
about their size. Recognize that comparisons are valid only when the two fractions refer to
the same whole. Record the results of comparisons with the symbols >, =, or <, and justify
the conclusions, e.g., by using a fraction model.

Students develop an understanding of fractions as they use visual models and a

number line to represent, explain, and compare unit fractions, equivalent fractions (e.g.,

% - %), whole numbers as fractions (e.g., 3= %), and fractions with the same numerator

fe.g.; gand E) or the same denominator (e.g., -:-and g (NF.2-34).

Students develop an understanding of order in terms of position on a number line.
Given two fractions—thus two points on the number line—students understand that the
one to the left is said to be smaller, and the one to the right is said to be larger (Adapted
from Progressions 3-5 NF 2012).

Students learn that when comparing fractions they need to look at the size of the parts

and the number of the parts. For example, % is smaller than % because when 1 whole is

cut into 8 pieces, the pieces are much smaller than when 1 whole of the same size is

cut into 2 pieces.

To compare fractions that have the same numerator but different denominators,
students understand that each fraction has the same number of equal parts but the size
of the parts is different. They can infer that the same number of smaller pieces is less
than the same number of bigger pieces (Adapted from Arizona 2012 and KATM 3™
FlipBook 2012).

Students develop an understanding of equivalent fractions as they compare fractions
using a variety of visual fraction models and justify their conclusions (MP.3). Through
opportunities to compare fraction models with the same whole divided into different

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6—7, 2013 meeting.
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354 numbers of pieces, students identify fractions that show the same amount or name the
355 same number, and learn that they are equal (or equivalent).

356

357 (Adapted from Progressions 3-5 NF 2012)

Basic Fraction Equivalence Using Models
Using Fraction Bars:
i 1 1 1 i i
6 6 6 6 6 6
1
= =
Using a number line:
1 2
0 2 Pl
@ o o >
1 1 ]
1 I ]
1 1 I
>
- ¢ ? * *
0 = - = —a== 3
- - 4 -

358

Some important concepts related to understanding fractions include:

e Fractional parts must be equal-sized

e The number of equal parts tells how many make a whole

e As the number of equal pieces in the whole increases, the size of the fractional pieces decreases.
e The size of the fractional part is relative to the whole.

e When a shape is divided into equal parts, the denominator represents the number of equal parts in
the whole and the numerator of a fraction is the count of the demarcated congruent or equal parts

in a whole (e.g., -:-means that there are 3 one-fourths or 3 out of 4 equal parts).

e Common benchmark numbers such as 0, —i iand 1 can be used to determine if an unknown

fraction is greater of smaller than a benchmark fraction.

359 (Adapted from Arizona 2012 and KATM 3™ FlipBook 2012)
360

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6-7, 2013 meeting.
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The Fractions Progression Module provides an overview of understanding fractions and
is available at http://www.illustrativemathematics.org/pages/fractions progression
(lllustrative Mathematics 2013).

Following is a sample classroom activity that connects the Standards for Mathematical
Content and Standards for Mathematical Practice.

This document is recommended by the Instructional Quality Commission for adoption by the California
State Board of Education (SBE). Action by the SBE is anticipated at its November 6—7, 2013 meeting.



‘Bupeaw ¢10z ‘/—9 JequianoN s) je pajedidiue si 38S ay)
Aq uopoy (39S) uoneonp3 Jo pieog slelS ElUIOJED BY} A UoidopE 10) UOISSIWWOD AYI[ENT) [BUOHONASU| SY) AQ PPUSLULLIODS] S| JUBWNJOP SIY |

‘suoioed) Jaylo pue ‘syius) ‘suyly aoeid pjnom Aay} moy 1oj siseq ay) Wioj pue ‘sazis

snoleA jo ybnouyy ‘sped jenba oju| aul| Jaquinu sy dn Buipialp ul Buluoseas pajeadas eas suepns (8°diN)
‘[on3| apelb ay) 1oy Buiepow jo asn sjeldosdde ue si j1 ‘Buljepow any) Jo BSUSS By} Ul UOHEN}IS PlIOM-[ESl

E 0} soljewsayjew jo uojeolidde ue jou 8(Iypp suonoely 10 [apowl aulj Jaquinu ay} Buisn aie sjuspms (' diN)
'90Uelsip e 0} anjea |euoijoel) e Bujubisse

Aq pue 1081100Ul 10 1001100 SEM Juswadeld e Aym sujwialep Aay) se Ajaanepuenb uosess sjuspms (Z'din)
89110614 |ed1jewWwaylel 10} spiepuels ay) o) Bunssuuon

‘Junowe swes ayj jJussaidal suonoel} asoy} Aym 0} se UoISSNIsIp

B SABY UBD pUB ‘Q/¢ PUB ‘/Z ‘Z/L SE yons ‘seoue)sip uoijoel) Jus|eAinba Jo yiew sjuspnis aABY UED SIayoEs)
‘uoisu)xa Ue sy '9/G JO DOUBISIP B JJO Y|EM pue () Je Lie)S UBeD Juspn)js Jayjoue ‘syixis 1o} suoneso| ayj 1e peoe|d
sjuapnis yym ‘sidwexs Joj |0 woly g/| syibus| Jo Jaquinu pasinbal ayy Bupjjem pue o wouy Buiels Aq suonoely
Jo Juawaoe|d ayy Ho xiew AjleaisAyd ues syuspnis Jayjo ‘uonippe u| ‘paziseydwse si sued jenbs ojul souelsIp
siy} Bujuoniped Jo eapl 8y} ‘aull Jogquinu sy} uo saoe|d J081100 auj Ul dn aul| 0} sjuapn}s Buuinbal [eaisAyd Ag

‘l 0} 0 WoJj SOUE)SIP JO Junowe 1o yjbuaf 8y} Aq pejussaidal s| 8joym 8y} ‘aul J8guinu e uo sjulod Se suoioel)
noge Bunjje} usym jey) st suQ “AjAOe SIy) Ul papnjoul sespl Big [eioAes ale 919y SUOIIPBUUOT) WOOISSE|)

] 00 1
.|m
T B 219
219y UMoys

sl 9|dexa uy ‘saull Jaquinu ay} uo s[age| ay) ul |1 0) paiinbai aie sjuspnis "pajaqe|un aie jey) Ing sued [enbs
Ojul JO paleuw ale jey) saul| Jaquuinu Jun [eJaAes sjuapnis aAlb ued siayoes) ‘Alaoe dn-mojjo) e sy

‘8u|| Jagwinu 8y} uo g Wolj g/ ozIs

Jo syibus) e yuesaidal Aay) §1 9oe|d 1981100 By} Ul Buipue)s S| g/ pJed ay) Yum Juspnis B ‘sioulayuny ‘sped

[enba Inoj ojul sul| Jaquinu sy} PapIAIP dABY ‘ABS ‘SULINO) Ul payJew SpIes YlIm siuspnis ayl jey; Buiziseydwa

}091100u] JO }081100 BJe sjuswadeld Jiay; Aym Jayjo yoes o} uiejdxa 0} sjuapnis yse ued Joyoes} 8yl "pesn

3q ued g pue ‘g ‘f ‘¢ ‘g siojeulwousp YIm SUoljoelY ‘Bul| Jaquunu sy} jo yibuaj| ay) pue sse|o ay) Jo 9zIS sy}

uo Buipuadaq "auy sequinu ayy Buole Alpjewixoidde seaj@swWaY) 91800| 0} PeYsSE aq ||IM pue ﬂn Mnmﬁ ﬂﬁmv
'B'8) wayy uo pajesipul suoioely Pazis JusiayIP Ulim spied uaAlb aq |im sjuapn)s jo sdnoib ‘|lem sy punole
paiayies) "1ayjo ay) je payiew | pue pus auo Je payiew ( Yim ‘sul| Jaquuinu e se Joe 0} WOOoISSE|D 8Ul JO ||em B
uo Jaded jo jeays Buoj e sjsod Jayoes) ay) ‘AIAIOE SIU} U] “ANABOY BuIT JBqUINN UOIOBI4 UBWNK Bl DiSe]

‘lepow
uoioely |ensia e Buisn Aq ‘6's ‘jusjeainba
ale suonoely ay} Aym ure|dx3 “(g/z=9/t
‘P12=2¢/| ‘B°9) 'suonoely Jusjieainba
o|dwis ajessuab pue aziuboosay g
"8zIs 119y} Jnoge Buluoseal
Aq suonoel) siedwod pue ‘sased |eloads
ul suoioel} jo aousjeainba uig|dx3 € 4N‘S
"aul| JAagquinu ayy
uo g/e Jequinu ay) seyeoo) Juiodpusa sy
Jey} pue g/e az|s sey [easaiul Buninsal
ay} Jey} aziubooay 'Q woy gy}
syjBusj ay} Yo Buppew Aq weibelp au|
Jaqwinu e uo g/e uoioely e Jussalday °q
"au|| Jaquinu
3y} uo g/| Jaquinu ay) saleoo| g 1e
paseq ued ayj jo juiodpua 8y} 1ey) pue
g/l 9zis sey Jed yoea jey) aziuboosy
'spied [enba g ojui )l Buluoniped
pue ajoym sy se | 0} 0 Wolj
|eassiul ayy Buiuyap Agq weibelp sui|
Jaquwinu B uo g/| uonoey) e jussaldey e
‘weiBelp aull Jsgqwnu e
uc suoljoely Juasaldal ‘aull Jaquinu ay) uo
Jaquinu B se Uoloel) B puelsiapun Z'4N'S
'g/L @z1s Jo sued
e Ag pswoy Aljuenb ay) se gje uonoely
e puejsiapun 'sued jenba g ojul pauoniued
s| ajoym e uaym Ued | Aq pawiio) Ainuenb
Sy} se g/} uonoel} e pueisiepun [L'4N'€

sapdwnxy pup suoypuvjdxsy

Spanpunis

L€ Jo £ abed

23ly] epei

yelq mainay €10z Isnbny




