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FRACTIONS

Fractions are adifficult concept for meny acult
learmers. Toooften, students rely onmemoriza—
tionanddrill to “master’” this areaonly to have
to relleam procedures over and over .

Two conceptts are necessary Tor an understanding
offractias:

e The correct number of parts must
make up the whole.
e Eachpartmust be equal or a “fair

Parts do not have to be the same shape; congru-
ence ishot necessary. Seldomare exarples
given where the parts are NOT the same shape,
yet it is Important to understand this concept.
For example, this figure shows fourths:

There are many other fraction concepts that are
often ignored in the adult education classroom.
The time spent discussing and exploring these
concepts wi Il help the student “make sense’ of
fractaas.

-

The size of the Traction piece Increases
inversely to the number of pieces.

Whi le this may seem an obvious concept, for
mary learmers the idea that five is greater than
four, yet 1/5 Is LESS than 1/4, is problematic at
best. Ithelpstohave studentsverbalizeor
write this concept. Posingaguestionsuchas
“‘How can one seventh be larger than one eighth
ITEIGHT is larger than SEVEN?” forces the
student to make sense of this apparent contra—
dictian.

The fraction value changes as the

“Whole’ changes.

By posing the question, “How can | have one
eighth of a pizza and John have one fourth of a
pizza and yet I have MORE than John?”” the
teacher forces the student to make sense of the
fact that a larger pizza can result innore pizza
withasmaller fraction.

Often the student is unclear what “whole” the
teadher isreferring to. Whenusing fraction
squares, fractioncircles, alisimairerods,
tangrans, etc. the studert can be directed to
find fraction relationshipswithvarious piecesas
the “Whole.”

(continued on page 2)
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There are three moadels for fractions: area,
Tlinear, ad sets.

Too often we only use the area or region model
for fraction exploration, and then expect the
student to transfer the concepts to ratioand
proportion. Rather than relyingexclusivelyona
“circle” model, other menipulatives suchas
patterm blocks, gecboards, and grid paper
provide more flexibility. Pgperfolding isan-
other model for area. (It canalsobe used to
model nultiplicationand divisionof fractions.)

Length or measurement models are similar to
areamodels except lengths are compared instead
of area. Manipulative versions offermuch
opportunity for triial-and-error exploration.
Fraction strips are easily mede versions of
Cuisenaire rods and are ten strips of paper that
are one lnirt, o units, three units, four units,
fiveunits, sixwuits, ss.enunits, eigitunits,
nine unirts, and 10units long. Different colors
allowfor caonparison. The nurber line isamore
sophisticated measurement model that can
transfer to other mathematiical concepts.

Finally, insetmodels, thewhole is understood
to be a set of objects and subsets of the whole
make up fractional parts. Any type of counter
can be used to show fractional parts of sets;
honever, it the counters are colored Intwo
colors on opposite sides, then they canbe easily
Flipped to change color and model various
fractional parts ofawholle set. By using fraction
parts of sets such as “what is one fourth of
twelve?” the student begins to see the relation-
shiips most often expected and used in everyday
e

Comparing fractions Is often easier by
using visual models than by rote learmming
of cross—-multiplication and/or common
denominators.

Crossmultiplication can be used to camnpare
fractions, but too often neither the students nor
the teacher truly understands why tworks,
resulting inmemorization forashort time. This
skill often isgpplied incorrectly and needs tobe

learmed again and again. Here are some alterma-
tives that can result inagreater understanding
of why one fraction is larger than another.
These conceptual thought pattems canbe
introduced and explored before Finding comon
denominators.

1 More of the same sized parts: When the
pieces are the same size, thenwe can
compare the number of pieces to deter-
minewhich is larger. Forexample, 174 is
less than 3/4 because we have only one
piece, not three, justasonegpleis less
than three gpples.

2 Same number of parts but parts are
different sizes: This isthe casewhere the
numerators are the same, but the de-
nominators are different. 4/5and 4/9
can be compared by thinking about the
relative size of the pieces.

3 More or less than one half or one
whole: When comparing 7/12 and 3/8,
one can determine whether or not a
fraction isgreater or lessttenone half.
Ore half of twelfthswould be six, so
7/12 is greater than one half. One half
of eighthswould be four, so 3/8 IS LESS
than one half. These benchmark numbers
of one half and one are useful for making
size judgrents with fractions.

4 Closer to one half or one whole: When
comparing 11/12 and 13/14, students
can determine that since the 14%= are
smalller, and It only takes one more piece
toget toone, that 13714 will be larger
than11/12. Similarly, /8 issmaller
than 4/6 since it is only one-eighthmore
thanahalf, while 4/6 is one-sixthmore
thanahalf. Other benchmark fractions
suchas /4, 1/3, 1/2, 2/3, 3/4, and 1
can be used to compare fractions.

Again, it is inportant to ask students to give
reasons for their choices when comparing frac-
tions. Class time devoted to discussions of
methods used to determine relative sizes is time

well spent.
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The above concepts need to be explored before
any paper and pencil methods are used. Many
adul't education students have never spent time
with these concepts, so the time spentwilll make
computation and problem solving with fractions
more understandable.

Fraction activities that foster understanding
arenotdifficult todevelop. Same exaples
folllow.

Activityl:

Joan spends 1/2 of her income on food, 1/4 on
clothing, 1/12 on entertainment, and saves
$1200 per year. \W\hat is her yearly income?

Jane spends 1/2 of her income on food, 1/3 on
clothing, 1/12 on entertainment, and saves
$1200 per year. What changed for Jane? Is her
income more or less than Joan”s? Draw diagram
tohelpexplain. FindJane’s incare.

Determinewhich fraction is larger. Useadia-
gram, or explain your reasoning in asertence.

@ a.3/8and5/8 @ a. 3/8and 3/5

b. 4/5 and 1/5 b. 4/5 and 4/7

c. 7/10 and 3/10 c. 1/2and 1/3

@ a.3/5and 2/7 @ a.5/6and7/8

b. 2/3 and 1/5 b. 2/3 and 1/5
Activity 3:

Write out three ways to compare fractions. Give
exarmples.

Activity4:
Put these fractions onanurber line:
13710 3/4 3/5
10713 179 -7/711

Actavity5:

Use manipulatives to model fractions. Campare
sizes of pattem blocks or tangrams. 1 the large
square of a tangram is the whole, determine
what the other partsare. Makeachart. Ifthe
large triangle is thewhole, determine what the
other parts are. Makeachart. Campare the two
charts. Using pattem blocks (el iminate the tan
rhombus and orange square) make a chart if the
whole is the green triangle, the yellow hexagon,
the red trapezoid, and the bllue rhombus.

Activity6:

Fold paper to shovnultiplication and division of
fractions. Forexample, foldapaper inhalf.
Wirthout gpeniing It, fold it in halfagain (/2
times 1/2). Predictwhat fractional partwill
result. Openandcheck. Take 1/2 of 1/4 by
folding inhalfagain. Predictwhat fractional
partwill result. Openand check. Studentscan
find /3 0f 1/2, 2/3 of 1/4, etc. by folding and

ocoloring paper .

Manipulatives such as pattem blocks and
tangrams are avai lable through many companies
suchas:

TriconPublishing

2150 Eterprise Drive

Mt. Pleasant, M1 48358

(888) 224-8053

Dale Seymour Publications
P.0O. Box 10888

Palo Alto, CA 94303
(800) 872-1100

Numeracy Listserv

There have been many interesting discussions on
the nureracy list about various topics. One
recent topic wes fractions and the necessity of
working with them in a GED classroom. Myrma
Manly, GED math test consultant and author of
the GED MATH PROBLEM SOLVER, offered this

perspective:

“Ron and Betsy and Nancy have obviously spent
a lot of time struggling with the “Why Frac-
tions?” question. It actually seems to be two
Sseparate but related questions - “Why fractions
in G Prep?” and “Why fractions in LIFE Prep?” |
an only an authority on the first, although |
have also struggled wirth the second.

“For the GBD, fractions concepts are inportant
for the reasons others of you have already
mentioned. When we discussed the importance of
fractions at the round table in San Diego, we
focused on the wisdom of spending so much of
the Timited time we have with the students on
becoming skilled at the menipulations. The few

(continued on page 4)

Math Literacy News

Fall 1997




|§| hio 414 WHITE HALL
iteracy KENT STATE UNIVERSITY
POBOX 5190
[Rlesource KENT OH 44242-0001

enter Enhancing adult literacy in the State of Ohio

441313

Non-Profit Organization
U.S. Postage
PAID

Kent, Ohio 44240
PermitNo. 2

Numeracy Listserv (cont’d from page 3)

pure fraction problens that appear on the math
tests can reedi ly be answered using estimation. |
think the GBD students are better sened 1fvwe
spend more time on developing a sense of the size
of fractions, establishing the basis for proportions
by working with equivalent fractions, and then
forming critical thinking skills by estimating
asers 1o real situations involving fractions. The
recent discussions about using manipulatives were
excellent eamples.

“Wirth regard to the LIFE prep, | would like to just
add a small chal lenge or two to spark the discus-
sion. Do workers have to find the exact ansier t
“How many 1 and 1/2 foot pieces of wood 1 can
get from a 16 foot board?” (Answer 10 and 2/3)

orisitenughtosay , “l canonly get 10.”
“Who can came up with an everyday situation that
would require one to add 2/5 and 1/3? In other

words, write an 1tem that woulld be accepted on
the GBD Test..”

Shortly after Wrma’s message, Eileen Simmons
fram Philadelphia replied, ““I couldn™t agree with
Myrma more. What is important in leaming frac-
tions is to uderstand them in terms of their
relative size. One piece of research asked students
to add 7/8 and 5/6 mental ly and gave four
doices: 12, 14, 26, ad 2. Each doice wes equally
likely to be picked. One 1/4 of the students could
estimate the ansier. That is scary! Ad 1 think it
happens because the focus on teaching fractions Is
how to get the answer, not on understanding the

uderlying conoepts of fractions.... 1 anafim
believer in “playing with fractions” using
manipulatives. My students and teachers innmy
training workshops get a much clearer picture of
fractions and their operation when we play. But
real ly understanding comes for some only after
much seat time playing with different
manipulatives. All this is by way of saying—
"Myma, 1 agree with you as 1 usually do-You are
right on. Keep up the good work.”

Join the nureracy listserv and add your woice to
the disoussions!

The GED MATH PROBLEM SOLVER by Myrna Manly is
avai lable from Corttemporary Books, Department S
92, 180 N. Michigan Avenue, Chicago, IL 60601.
(800) 621-1918

/

Do you want to participate in an on-line
conversation about math topics with
other adult education teachers and
educators? To subscribe to Numeracy,
send ane-mailmessageto:
Majordomo@world.std.com

Inthe message area, type:

subscribe numeracy
Sharetipsforteaching and concemsabout
adufteducation classsoomswith concemed
educatorsfromaround the world! Recent
topicshaveincluded fractions, leaming
\ disabilities, and integers. /
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