Getting Ready to Teach Unit 1

Learning Path in the Common Core Standards

in this unit, students study fractions and mixed numbers. They
find equivalent fractions, compare fractions, and add and subtract
fractions and mixed numbers.

Students zpply their understanding of fractions and fraction models
to represent the addition and subtraction of fractions with unlike
denominators as equivalent problems with like dencminators, They
maka reasonable estimates of the sums and differences.

Visual models and real world situations are used throughout the unit
to illustrate important fraction concepts.

Help Students Avoid Comrmon Errors

Math Expressions gives students opportunities to analyze and correct
errors, explaining why the reasoning was flawed.

In this unit, we use Puzzied Penguin to show typical errors that
students make. Students enjoy teaching Puzzled Penguin the
correct way, and explaining why this way is correct and
why the error is wrong. The following common errors are
presented to students as letters from Puzzled Penguin
and as problems in the Teacher Edition that were solved
incorrectly by Puzzied Penguin.

» Lasson 3: Generating an equivalent fraction by
mudtiplying only one part of the fraction

b Lesson 5: Interpreting a mixed number as a whole
number times a fraction

b Lesson 6: When ungrouping a mixed number to
subtract, forgetting to reduce the whole number
part byt

¥ Lasson.7: Addmg fractions by adqu numerators and
addmg denominators

sson_g Acidmg mixed numbers by adding numerators am:i
'ddm' denommators when subtractmg msxed numbers,
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Linit Fractions The fraction bars on the MathBoard are used to discuss
unit fractions. A unit fraction has the form J, where n is the number
of aqual parts the whole is divided into. Students recall that a unit
fraction represents ong of those parts of a whole, For example, the
unit fraction ,’5 represents one of five equat parts of a whole.

The MathBoard fraction bars aliow students to observe that unit
fractions with greater denominators represent smaller parts of a
whole. For example, 1 £ Is smaller than g 1 Students can reason that this
makes sense becalse the more parts the same whole is divided into,
the smalter each part must be,

Non-ilnit Fractions Fraction bars ailow students fo see how a whole
and other non-unit fractions are buiit by combining {adding} unit
fractions.

Unit Fractions The goal is for
students to soe 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; just as every whols
number is obtained by combining

a sufficient number of 1s, every
fraction is obtained by combining a

S Any fracmn that is not a umt fractlon can be built by adding
unit fractit’ms For exampie, g r ~3— 5+ 1 . This can also be
expréssed as =3 x S.

Eif{hs({

_+The denominator of a fraction tells the numb’er of unit -
fractions in the whole. For exdmple, for 2 2 the whole is made
up-of five unit fractions (specifically, five fifths, or five | s}

C b The_ numerator of a fractlon tells the number af unit fractmns
i the fraction. For éxample, the fraction ;;'i's made ip of thred
: umt fractions——m thls case, th:‘ee fifths, of three 15..

Viewing non-unit fractions as sums of unit fractions helps students
avoid common errors In adding and subtracting fractions {including
‘adding numerators and denominators, not }ust numerators).
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k sufficient number of unit fractions.




Equivalent
Fractions

Fraction Bars Students begin their
work with equivalent fractions by
looking at the portion of each fraction
bar that is equivalent to 1. They
consider what we must do both to the
fraction-bar model for ; and 1o the
numerical fraction ; to form equivalent
fractions. For example, to go from the
mode! for % 1o the model for %, W
must divide each half into three equal
parts. (We say we must 3-split %.) To get
from the numerical fraction %to %, we

must multiply both the numerator and
the denominator by 3.
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Number Lines On a number line, students sec that they can make

equivalent fractions by dividing each interval into smaller intervals
(that is, by dividing each unit fraction into smaller unit fractions).
For example, by dividing each third into two equal intervals to make
sixths, we can see that £ is equivalent to £. Dividing each interval

in two parts is mathematically equivalent to multiplying both the

numerator and denominator of g by 2.

eguivalent Fractions Students

can yse area models and number
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line diagrams 1o reason about
equivalence. They see that the
numerical process of multiplying
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the numerator and denominator
of a fraction by the same number,
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n, corresponds physically to
partitioning each unit fraction
piece into n smaller equal pieces,
The whole is then partitioned into
i times as many pieces, and there
are n times as many smaller unit
fraction pieces as in the original
fraction.
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o equwatent to f w;th a numerator of 24, vwhat will
I -_the d_nommator be?

Students also make equivalent fractions on the number line by
grouping intervals to make larger intervals {in other words, by
grouping unit fractions to make greater unit fractions). For exarnple,

making groups of 5 fifteenths makes thirds. The fraction 12 becomes
the equivalent fraction Z Thisis equlvaient to dividing the numerator
and denominator by 5.
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in Math Expressions, we use simplify 10 refer to the process of
creating an equivalent fraction by dividing both parts of a fraction

by the same number. We use unsimplify to refer to the process of
creating an equivalent fraction by muEtiplying both parts by the same
number, For example, we can simplify ; -by dividing both parts by 3
togety 3 We can unslmplsfy by multlplymg hoth parts by 3 to get

Multiplication Table lesson 3 solidifies the role of
the multiplier in generating equivalent fractions.
Students learn how equivalent fractions can be seen
in the multiplication table. We can choose any two
rows of the table. If we consider the numbers in
one row to be numerators and the corresponding
numbers in the other row to be denominators then
we can make a chain of equivalent fractions.

7114 |21 |28 |35 |42 |49 56 |63/ 70|
8116 |24 1324048 5664 72|80 |
9 118127 {36 (4554 63|72 |81|90
10/10]20{30 |40 |50 |60 70|80 90 |100}

The multiptiers needed to make each fraction from
the first fraction are in the top row of the table.
For example, to get 12 from {, we must use the
muitiplier 8, which i Is af: the top of the column that
contains both 18 and 30.

Using the muitiplication table helps students
answer questaons tike these: if | need a fraction
aduivalent to3 4 with a denominator of 56, what : 3 6.9 712715 1821724 27 30

- wiil the' numerator be? if I -need a fraction - 5.10 ;_15_ 200 25 "30 35:.40..45. 50




" Compare
Fractions

In Lesson 4, students explore a variety of strategies for comparing
fractions.

Like Denominators If two fractions have the same denominator, then
they are made from the same-size unit fraction. The fraction with the
greater numerator—that is, the fraction with the greater number of
unit fractions—is visually larger and therefore the greater fraction.

Y SRET IV

Like Numerators If two fractions have the same numerator, then they
are made from the same number of unit fractions. The fraction with
the lesser denominatar—that is, the fraction made from the greater
unit fractions—is visually larger and therefore the greater fraction.

L Aing o

Comparing fractions They see
that for fractions that have the
same denominator, the underlying
unit fractions are the same size,

so the fraction with the greater
numerator is greater because it

is made of more unit fractions.
Students also see that for unit
fractions, the one with the

larger denominator is smaller, by
reasoning, for example, that in
order for more (identical) pieces to
make the same whole, the pieces
must be smaller. From this they
reason that for fractions that have
the same numerator, the fraction
with the smalier denominator is
greater.




Unlilke Denominators To compare two fractions with different
denominators, we can rewrite them as equiva%ent fractions with a
common denominator. For example, to compare 3 2 and L
the common denominator 24.

Because 3

13 we Can use
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31 > 54 We krow that > ﬁ

When finding a common dencmma’tor, students consider the following

three cases; however, Lesson 4 emphasizes that we can always use the
product of the denominators as the commeon denominator,

5 One denominator is a factor of the other. in this case, we can use

the greater denominator as the common denominator. For example,

for 2 : and L, we can use 10 as tha common denominator.

i

¥ The denominators have ne common factors except 1. In this case,
we can use the product of the denominators as the common
denominator. For example, for 95; and 2, we can use 35 as the
comimon denominator.

¥ The denominators have a common factor greater than 1. In this
case, we can find a common denominator that is less than the
product of the denominators. For example, for 2 i endg, 4 we can
use 36 as a common denominator.

Special Cases Students learn that in some special situations, we can
compare fractions by using reasoninq.

¥ If both fractions are close to 5 We can compare both to 1 one
fraction is greater than ] and the other is less than , then the

fraction greater than 3 13 greater For example, because 3 31 and
§ <3, we can conchde that 2 > &,
b if both fractions are close to 1 {and both are less than 1), we can
compare the fractions to 1. The fraﬁtion closerto 11is greater For
example, ¥ is } away from 1. 8 is 1 away from 1. Because J < }, §i

“§7
doser to 1§, so it is greater.

1%

from 1

Using number Lines to
Compare As students move
towards thinking of fractions as
points on the number ling, they
develop an understanding of order
in terms of position. Given two
fractions—thus two points on the
number line— the one to the left
is said to be smaller and the one to
the right is said to be larger. This
understanding of order as position
will become important in Grade 6
when studeris start working with
negative numbers.




Lesson

Fractions Greater Than 1
and Mixed Numbers

Fractions Greater Than One The idea of building fractions from unit
fractions is used to develop the ideas of fractions greater than 1 and
mixed numbers. For example, the fraction % is the sum of 5 fourths.
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Students use a variety of representations to represent i and show
that it is greater than one whole.

Students can group unit fractions to show that i is one whole (g)
and 211‘ more.
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Convert Between Forms Students use their own methods to convert
between mixed numbers and fractions. Many students will use some
or alt of the methods below.

ﬁ2+~w1+1+mﬂé+%+%ﬂ%"




! Lesson

Add and Subtract
Like Viixed Numbers

in Lesson 6, students add and subtract mixed numbers with
like denominators. To add, most students will use ona of the
following methods:

¥ Add whole number parts and fraction parts separately and
regroup if needed.
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To subtract, students are likely 1o use one of these methods:

¥ Subtract the whole number parts and fraction parts separately,
ungrouping first if needed.
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LESSOI’IS

Add and Subtract Unlike
Fractions and Mixed
Numbers

Add Unlike Fractions In Lesson 7, students add numbers with unlike
denominators. Fraction bars are used to illustrate why we must
rewrita the fractions with a common denominator hefore adding.
For example, the top bar below shows ; + _!; but we can't tell what
the totat value is. The hottom bar shows that when we express cach

addend as a number of sixths, we can see that the sum is Z

Subtract Unlike Fractions Students subtract unlike fractions in
Lesson 8. Fraction bars are again used to illustrate why it is necessary
to rewrite the fractions with a commmon denominator.

: Make—g—». How can you subtract. %— _
__Sl_x_ths!(" I I | . ] | ]

Change thsrds mto slxths and subtract.
...... \ / - .
e gD = )1 1

5 2.5 _4 _1
T35 % 3 6

Adding and Subtracting
Fractipns Students express both
fractions in terms of a new

denaminator. For example, in
caleulating £ + 3, they reason that
if each third in 2 is subdivided

into fourths, and if each fourth

n 151 is stzbdivided into thirds, then
each fraction will be a sum of unit
fractions with denominator 3 » 4 =
4x3=12

2.3 .2x4 5 5x3___i ; A

3ITA73xaT Ax3 12

Pl
al

+ 15
"2

.y
M|

tn general two fractions can
be added by subdividing the
unit fractions in one using the
denominator of the other.

= Fmd Common Denommators Throughout Lessons 7 and 8,
e : studems use the strategres d|scussed in Lesson’ 4 to fmd common




Add and Subtract Unlike Mixed Numbers In Lessons 9 and 10,
students add and subtract mixed numbers with unlike denominators,
Such computations can be quite complex. They require finding
equivalent fractions, adding or subtracting the whole numbers and
fractions separately, and ungrouping if necessary for subtraction.
Then two kinds of simplifying may be required; simplifying a
fraction to the simplest form and changing a fraction greater than

1 to a mixed number, which must be added to the whele number.
By sharing and discussing solution methods, students can develop
effective and efficient strategies for doing these computations. The
following discussion is from Lesson 9, page 69.

LETH g
';same denommator The denommators are 3 and 15. 3 7 a7
“igal factor of 15,50 15 is a common denommator We 2“1‘3" 2

;;renamed as 155 S

“Whax: We couldn’t subract L from 2t because 3 ' - 320 :

- smaller, so we had to ungroup. The 4 becomes a 3 .

“because | l m giving a t to the fifteen‘chs Oneis the H‘\%
fsame as. 15 5 Adding 1‘5 to 2 75 | get : _.2_.7.__ = 2L
“Eri¢: Then we ;ust subtracted We subtracted the - _ . 20‘ N
“whole'numbers first: 3 -2 = 1. Then we sub_racted _ : :
=~ the, fractlons Wl ‘3 o S 11‘%
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Estimation and
Reasonable Answers

In Lesson 11, students discuss strategies for mentally estimating sums
and differences of fractions and mixed numbers and for determining
whether answers are reasonable. These strategies include the following:

F Using benchmarks of 0, and 1; For example, consider 4 + »5.
Because 3 is closer to than to 0 and 2 is closer to 1 than
to §, we know § + Zisclose to 3 4 1, or 1.

b Roundmg to the nearest whole number: For example, consider
21 + 52, Because 2] rounds to 2 and 53 rounds to 6, the sum :
should be about 8, L

estimating answers Students make
sense of fractional quantities when
solving word problems, estimating
answers mentally to see if they
make sense.

b Using number sense and reasoning: For example, consider the
{incorrect) equatlon 1 5 We can reason that because one
of the addends, 3 is more than it is impossible for the sum to

21
be less than ‘ . Since 1‘34 ; 154 is not a reasonable answer,

in Lesson 12, students apply what they have learned throughout

the unit to solve one-step and multistep word problems involving
addition and subtraction of fractions and mixed numbers. They must
also describe how they know their answer is reasonable.

Equatmn and answer:
~+p~ 1§,gpizzas -

s 'EW'Hy”E's the answer reés’onabie"

is closa 10 1 and :s closeto 1 so the total
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Math Talk Learning Community

Research in the NSF research project that led 1o the development

of Math Expressions, much work was done with helping teachers
and students build learning communities within their dlassrooms. An
important aspect of doing this is Math Talk. The researchers found
three levels of Math Talk that go beyond the usual classraom routine
of students simply solving problems and giving answers and the
teacher asking questions and offering explanations. H is expected
that at Grade 5, students will engage in talk at all levels,

Math Talk Level 1 A student briefly explains his or her thinking to
others. The teacher helps students listen to and help others, models
fuller explaining and questioning by others, and briefly probes and
extends student's ideas.

Math Talk Level 2 A student gives a fuller explanation and answers
questions from other students. The teacher helps students listen

10 and ask good questions, models full explaining and guestioning
(especially for new topics), and probes more deeply to help students
compare and contrast methods.

Math Talk Level 3 The explaining student manages the questioning
and justifying. Students assist each other in understanding and
correcting errors and in explaining more fully. The teacher monitors
and assists and extends only as needed.

Summary Math Talk is important not only for discussing solutions
to story problems but also for any kind of mathematical thinking
students do, such as deciding how to choose an operation 1o solve a
problem or adding and subtracting fractions.




