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Grade 3 ® Module 5

Fractions as Numbers on a Number
Line

OVERVIEW

In this 35-day Grade 3 module, students extend and deepen Grade 2 practice with equal shares to understanding
fractions as equal partitions of a whole. Their knowledge becomes more formal as they work with area models
and the number line.

Topic A opens Module 5 with students actively partitioning different models of wholes into equal parts (e.g.,
concrete models, fraction strips, and drawn pictorial area models on paper). They identify and count equal parts
as 1 half, 1 fourth, 1 third, 1 sixth, and 1 eighth in unit form before an introduction to the unit fraction 1/b . In
Topic B, students compare unit fractions and learn to build non-unit fractions with unit fractions as basic building
blocks. This parallels the understanding that the number 1 is the basic building block of whole numbers. In Topic
C, students practice comparing unit fractions with fraction strips, specifying the whole and labeling fractions in
relation to the number of equal parts in that whole.

Students transfer their work to the number line in Topic D. They begin by using the interval from 0 to 1 as the
whole. Continuing beyond the first interval, they partition, place, count, and compare fractions on the number
line. In Topic E, they notice that some fractions with different units are placed at the exact same point on the
number line, and therefore are equal. For example, 1/2, 2/4, 3/6, and 4/8 are equivalent fractions. Students
recognize that whole numbers can be written as fractions, as exemplified on the number lines below.
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Topic F concludes the module with comparing fractions that have the same numerator. As they compare
fractions by reasoning about their size, students understand that fractions with the same numerator and a larger
denominator are actually smaller pieces of the whole. Topic F leaves students with a new method for precisely
partitioning a number line into unit fractions of any size without using a ruler.




Terminology

New or Recently Introduced Terms

Unit fraction (fractions with numerator 1)

Non-unit fraction (fractions with numerators other than 1)
Fractional unit (half, third, fourth, etc.)

Equal parts (parts with equal measurements)

Unit interval (the interval from 0 to 1, measured by length)
Equivalent fraction (2 fractions that name the same size)

Copies (refers to the number of unit fractions in 1 whole)
Familiar Terms and Symbols

Number line

Arrays

Halves, thirds, fourths, sixths, eighths (1/2, 1/3, 1/4, 1/6, 1/8)
Half of, one third of, one fourth of, etc. (1/2, 1/3, 1/4, 1/6, 1/8)
=, <, > (equal, less than, greater than)

Equal shares (pieces of a whole that are the same size)

Whole (e.g., 2 halves, 3 thirds, etc.)

Fraction (e.g., 1/3, 2/3, 3/3, 4/3)

Partition (divide a whole into equal parts)

Suggested Tools and Representations

Number line

Tape diagram

Arrays

Concrete area models (e.g., water, string, clay)

Pictorial area model (e.g., drawing of a circle or square)

Fraction strips (made from paper, used to fold and model parts of a whole)




Lesson 1

Objective: Specify and partition a whole into equal parts, identifying and
counting unit fractions using concrete models.

1. Abeaker is considered full when the liquid reaches the fill line shown near the top. Estimate the 2. Juanita cut her string cheese into equal pieces as shown in the rectangles below. In the blanks below,

amount of water in the beaker by shading the drawing as indicated. The first one is done for name the fraction of the string cheese represented by the shaded part.

N

Fourths Eighths

Lesson 2

Objective: Specify and partition a whole into equal parts, identifying and
counting unit fractions by folding fraction strips.
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¢} There are _}' egual parts in all, -3_.1n:'5h:|ded-

d) There are ‘? eqgual parts in all, O are shaded,

Noah, Pedro and Sharan want to shase a whole candy bar f3irly, Which of vour fraction strips shows how

they can each get an equal part? Draw the candy bar below. Label to show who gets which part. Label
the fraction of the candy bar Sharon gets,
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Lesson 3

Obijective: Specify and partition a whole into equal parts, identifying and
counting unit fractions by drawing pictorial area models.

Each shape is 1 whele. Estimale to divide each into equal parts [do net draw fourths). Divide each whale
using a different fractional unit. Write the name of the fractional unit an the lne below the shape.

| eighth | eighdn
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Circle the shapes that are divided Into cqual parts. Write a santence telling what “equal parts® means,

Eciual pards weans Hat +he pitces are fhe Same sSize and

the same s‘h.:a!:a ;

Lesson 4

Objective: Represent and identify

fractional parts of different wholes.




Lesson 5

Objective: Partition a whole into equal

parts and define the equal parts to

identify the unit fraction numerically.

Qiﬁln-*lf\

Andre thinks it's strange that % of the cake would be less than 5 of the cake, since ten is bigger

than eight. To explain to Andre, draw 2 identical rectangles to stand for the cakes. Show 1 tenth
shaded on one and 1 eighth shaded on the other. Label the unit fractions and show him which slice is
bigger.

Lesson 6

Objective: Build non-unit fractions less than one whole from unit fractions.

pAr. Stevens bought B liters of soda for a party, His friends drank 1 liter,
3] What fraction of the soda did his guests drink?

ARHAR! ialg] T dwig of the

b What fraction of the soda was left?
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Lesson 7

Obijective: Identify and represent shaded and non-

shaded parts of one whole as fractions.

6 sevenths

4 fifths

8 ninths

. Awvanti read 1 sixth of her book, What fraction of the book has she not read yet?
5 sixths

= I She hat not read =l /
H_: i _1__ -1_- -:_ | s 7 eighths
L"‘, bl {,IEf E of her hook

/W | ‘ 3 fourths
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Lesson 8

Objective: Represent parts of one whole as fractions with number bonds.
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Lesson 9

Obijective: Build and write fractions greater than one whole using unit fractions.

a) Mrs. Jawlik's children gobble up 10 pieces. Shade the amount that was eaten,

10 :
b} Write a fraction to show how many pans of brownles her children ate, ~__ brwu\-‘\\fj . D IZ
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Objective: Compare unit fractions by

reasoning about their size using fraction

strips.

Lesson 10 7 ]
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( greater than ) greater than
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Your friend Eric says that = is greater than . because 6 is greater than 5. Is Eric correct? al less than
3

5

Use words and pictures to explain what happens to the size of a unit fraction when the number
of parts gets larger.
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Lesson 11

Objective: Compare unit fractions with different sized models representing the

whole.

When comparing unit fractions where the wholes are the same size we can see lager denominators make

is greater than %
is less than ;\\

smaller unit fractions (portions).

Usually 1/2 is lager than 1/4. But here the circles are not the same size
so the fractions can’t be compared proportionally.

Another example is that 1/2 of a small pizza is not the same as 1/2 of a

large pizza.

Lesson 12

Objective: Specify the corresponding whole when presented with one equal

part.

Each shape represents the given unit fraction. Estimate to draw the whole.
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Lesson 13

Objective: Identify a shaded fractional part in different ways depending on the
designation of the whole.

The shape represents 1 whole, Write a fraction to The shaded part represents 1 whole. Divide 1 whole _!
describe the shaded part. to show the unit fraction you wrote in A
| Ty = =
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Rope B (TIT ST IS TT IS TSI T LS ST ITI TS

C‘ Is % of Rope B. _b is%nf Rope A,

c. Rope B is ;j of Rope D\ = d. Rope Cis % of Rope A

L
e. If Rope B measures 1m long, then Rope Ais Q— m long and Rope Cis 2

Lesson 14

Objective: Place unit fractions on a number line with endpoints 0 and 1.
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Trevor needs to let his puppy outside every quarter (1 fourth) hour to potty train him. Draw and label a
number line from 0 hours to 1 hour to show every 1 fourth hour. Include 0 fourths and 4 fourths hour.
Label O hours and 1 hour, too.
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Lesson 15 For his boat, James stretched out a rope with 5 equally spaced knots.

a. Draw his rope.

Objective: Place any fraction

on a number line with
endpoints 0 and 1.

b. Starting at the first knot and ending at the last knot, how many unit fractions are formed by the
5 knots? Label each unit fraction at the knot. 5 unk _{':W_J"_loﬁs

c. What fraction of the rope is labeled at the third knot? __5'_
fe 1
d. What if the rope had 6 equally spaced knots? What fraction of the rope would be measured by
the first 2 knots? 2

e

Lesson 16

Objective: Place whole number fractions and unit fractions between whole

numbers on the number Line.

3, Partition each whele into 3 unit fractions. Label each unit fraction, Cownt up as you go. Box the fractions
that are lacated ar the tame points 3% whale numbers.

o)

B

|
I
4




Lesson 17

Obijective: Practice placing various fractions on the number line.

L. Lecate and label the following fractions on the number line.
H & 16
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l] -- | ._V't]
|
I

[E]
3 4

T
H
[¥]

Marcy ran 4 km after school, $he stopped te tie her shoelage at s km, Then she stopped to switch

12 _
SONgs on her iPad at ?k”‘ Draw a number line ‘5"{3"-\'"'3 Marcy's run, Include her staming and 1If'll!-|'|i'lg
points and the 2 places where she stopped.

Lesson 18

Objective: Compare fractions and whole numbers on the number line by
reasoning about their distance from 0.
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JoAnn and Lupe live straight down the street from their school. JoAnn walks Emile and Lupe walks é
mile home from school every day. Draw a number line to model how far each girl walks. Who walks
the least? Explain using pictures, numbers, and words.
D ofmn i

A

1
LuR% t

-
A
AY

Johnn walks +he
least- (rome Fram
sehool . W\nj numtloer
lines Show

¢ —f bt
e closer fo © Han

'S les?.




Lesson 19

Objective: Understand distance and position on the number line as strategies for

comparing fractions.

5 4
2 2

a. halves :
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Lesson 20

©

©

Objective: Recognize and show that equivalent fractions have the same size, though not

necessarily the same shape.

Label what fraction of each shape i shaded. Then cinde the fractions that are equal.
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Lesson 21

|
3
Objective: Recognize and show > I

that equivalent fractions refer -

% 2
to the same point on the Z

number line.

Jack and Jill use rain gauges the same size and shape to measure rain on the top of a hill. Jack uses a rain gauge
marked in fourths of an inch. Jill's gauge measures rain in eighths of an inch. On Thursday, Jack’s gauge measured
inches of rain. They both had the same amount of water, so what was the reading on Jill's gauge Thursday? Draw

a number line to help explain your thinking.
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Jills ‘({adtm) was —g— inch of rain because G

Le s S O n 2 2 1. Write what fraction of the square is shaded in the blanks then match the equivalent
fractions.

Objective: Generate simple equivalent
fractions by using visual fraction models
and the number line.

1/3 2/6 3/9

All of these fractions are equivalent. They take
up the same portion of the whole.

How many sixths does it take to make the same amount as g? Explain your answer in words and

pictures.

ez 1 1 1]
1)

2 sixths becovse sixths are fice as Many as Huirds

b Ho\) v‘-,eed Twite as et up\:s‘




Lesson 23

O bJ e Ct" Ve : G e N e rate S m p | e Using your number line to help, what red fraction and what blue fraction would be equal to

equivalent fractions by using visual
fraction models and the number

line.

Lesson 24

Objective: Express
whole numbers as
fractions and
recognize
equivalence with
different units.

7
3 ? Draw the part of the number line that would include these fractions below and label it.
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Taylor took his little brother to get pizza. Each boy ordered a small pizza. Taylor’s pizza was cut in
fourths and his brother’s was cut in thirds. After they had both eaten all of their pizza, Taylor’s little
brother said, “Hey, that was no fair! You got more than me! You got 4 pieces, | only got 31"

Should Taylor’s little brother be mad? What could you say to explain the situation to him? Use
words, pictures or a number line.

Taylor's ItHe brothers
PR Pitzo.
4 fourths 1% the same an
34ards becavse both are
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+he same size so it didnd
Madrer Wow mony slices €ach
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brother both of ther empty
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4 were (ot differently
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Lesson 25

Objective: Express whole s |
number fractions on the

number line when the unit

interval is 1.

Sammy uses i meter of wire each day to make things.

a) Draw a number line to represent 1 meter of wire. Partition the number line to represent how

much Sammy uses eac!)m day. wa many days does the wire last?

—— 3 "y
4 2 ]
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O | meter
b) How many days will 3 meters of wire last?

|2 da\{g

Lesson 26

Cindy feeds her dog 1 third pound of food each day. Draw a number line to represent 1 pound of

@) bJ ective: De com pose food. Partition the number line to represent how much food she uses each day.
2 s 5

2 2
3 2 3 3

whole number fractions e ; >

| ad
. e
gre ater tha N 1 usi ng a) Draw another number line to represent 4 pounds of food. After 3 days, how many :
pounds of ftzod hai she:glven ?er dog? . v w oy g { POOV\ J
whole number o L% 3 13 X 3L 2 L4
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b) After 6 days how many pounds of food has she given her dog?

equivalence with

various models. Z pounds

Write the fraction that names the whole numbers for each unit fraction. The frst one has been done,

< | >
% |

2 3

thirds

fourths




Lesson 27
Objective: Explain equivalence by manipulating units and reasoning about their

size.

L AN 2>
,_ .,'.';‘-1&'%',‘.;1 When the whole is the same, why does it take 6 copies of 1 eighth to show 3 copies of 1 fourth? Draw
CI AT SPE a model to support your answer.

g A AT
A | L
—'ﬂﬂe unit “Ei-qh‘Fﬂg (e} f:v."v'ﬁtu’{ "l"kfli‘ +he unit

1 half is equal to ! eighths "Foujfl‘tsﬂ S0 you need mové (ophes of e
1 ﬂ 7 E'rlr‘a.uf_r Um'l‘-' o be Ccﬁual o Hu iafj(r um{

2 8

The whole stays the same.

What happened to the size of the equal
? . :
partswhesn: thara weremore équsl parts When the whole is the same, how many sixths does it take to make 1 third? Draw a model to support

-T)’]t\/ 30‘ srmaller Your answer.

What happened to the number of equal =
parts when the equal parts became smaller? ]I:l

You needed Move

2
2 sixths of T F '!3'.

Lesson 28

Objective: Compare

. . . Becky and her twin sister, Malory, each got matching piggy banks for their birthday. Becky filled
fractions with the same 2 ; . . : 2 A ky
5 of her piggy bank with pennies. Malory, filled her piggy bank 3 full of pennies. Whose piggy

bank has more pennies? Use a tape diagram to show your work.

numerator pictorially.

geck\( \ anky's Pigay bank

has move gz pennies

Mal u/\{ !f

Heidi’s little sister was comparing the height of her dolls. Dolly Meg is % foot tall, Dolly Beth is %

foot tall, and Dolly Amy is ; foot tall. After measuring the dolls, her sister lined them up, shortest
to tallest. Compare the height of the dolls to place them in order from shortest to tallest. Draw a
picture to support your answer.

Berh Ay
Shortesy ——— 4 \iesh

beth—= M63 - my

The shordest doll 15 B&Hq’
then Mej, and e $allest
doll is Ay,




Lesson 29

Objective: Compare fractions with
the same numerator using <, >, or
= and use a model to reason J [ ( /

about their size.

John ran 2 thirds kilometer after school. Nicholas ran 2 fifths kilometer after school. Who ran the shorter
distance? Use the model below to support your answer. Be sure to label 1 whole as 1 kilometer.
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Even though this module concentrates on fractions it is still important to continue
practicing multiplication and division facts and to review addition and subtraction facts.
Quick 5-10 minute activities are essential for memorization. Here are some ways to assist

your child with memorizing basic facts:

Flash Cards
o both you and your child should say the fact aloud
0 begin learning them in order
Skip counting up and down. Try beginning at different starting points.
o ie: 3,6,9,12-9,6,3 16, 20, 24, 28, 32-28, 24, 20, 16
Have quick routine math talks in the car, store, and anywhere that seems appropriate.

Computer Aides such as xtramath.org




