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-9fi
READING PATTERNS IN

Many/st)Idents in math clas e may not,b0 finding

succeS'is Odie 66/their i ability read their math.txtbooks.

As math teachers or teacher of any subiect area,>At is the

instru tor's/rspo sibility tp teach students how- toiread their

.subject textbook. Reading ikil/s need/to he deVelilped before

mathematical sk lls can bel thoroughly learned.

Stude s :do have difficultiOs With math terms:becauSe4-the
:-
term may hav' differ4it meaning itCmathematics thaiOn general .

usage and e term may not'berelateVto anything 010:Student

is familiariwith It is important that students reatle that,
.,

math p o lems can be itated in differenp ways and can be translated

into makhematical symbols that they are fatiliar with. For
..e

example,. the following statements have ttle same meaning:
°

Example 1
,

two plus two is four
the sum of two and two will be four
two increased by two iS..four
two and two pquals fcAur
6wo'adcled to two b,*ives you four.

/- + 2 = 4

Exa pie 2

,

/ Eight le§s than six in sortie _Linknown number is sixteen
/ the,product of six and some number,decreaspd by eight is 16
.sixtimes some unknown number less eight 44 sixteen
the(product of six and-some number redupedhy eight is'sixteen
6n 8 = 16

Teachels should emphasize the different ways, an operation
It

,or mathematical ymbol can be represented



dents.alsOneed

hey read. -In ma

to be made aware of the -speed with

h it,is necessary to read'at a slower

order to note detail's, ep organiZe the information, .
,

Araw onClusions,,solve problemS 4TIO then Check the solution.-

The t4tructOr shbUld'alsO streas, reading.and re-reading

expository material. "ithe Directed Reading Lesson for Expbsitory

Material is one method for improving comprehensibn in mathematics.

,This method requires the student to follow a step by step

,procedure which emphasizes each aspect of the written material.

If the teacher explains the material instead of asking the

student to read It herself, then,the student will grow 'dependent

on the teacher and will not be able'to interpret the material

herself. However, many students just are unable to interpret
a

the material by themselves. This is_ope,pf the majof eXcuses

for their dependency on the teacher. It is the teacher's job
ao

I

to guide the studerit's-reading instruction'. They mist work together

to make the textbook material comprehensible.
,

The foll g is this-auhor's.adaptation:Of the points

suggestedein The Improvement of .Readingffor the direcfed reading

lesSon using expositor material.

1. Reali Lor
2. Read.for sequence or outline
3. Note vocabtlary
4. Refer to illuStratiOns-and diagrams
5. Read creatively, inferring, drawing copplusiona, and

seeing relationships.
6. Solve-problem§
7. ,Review

1C6nstavice M. McCullough, Ruth Strang, Auther, Traxler,_
The Improvement of Reading. (New York 'IcGraw 1i11 Book Co: 1q61),
chapter 7.
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2-5 Addition of Real Numbers

Negayive numbers often occur in applications. _ For example, if

a plarre is traveling 400 miles an hour into a head wind of 80 miles

an II/m.101re ground speed of the plane is 400 + (-80), To Wye such

a problem and find the answer as 320, youved to know how to Eqld

pdsitive and negative numbers. ,

The examples below show how the pbstulates of tion can be

used to find sums. The sign for addition, +, is written in color for a

while to stress that it is the sign of the operation.

I '

Sum bf -Two Negative Numbers

EXAMPLE 1. Find the sum of 4 and 3.
Thinic. of 4 as a "loss of 4" and of 3 asa "loss of 3 " as s w

in the vector diagram.

Loss of (4 + 3)

1(4 + 3), 'cir 7

The sum .of 4 and 3 is 7.

Draw vector diagrams for each true sentence below. Can you dis;

cover a pattern?'

a. 1r+ (-7) 12. b. (-81)' 15

..3 -4

-8 -7 -6 -5 -4 -3."-2v-1 a 1 2 3



DIRECTED READING LESSON FOR EXPOSITORY MATERIAL

. t'

Cansider tha selection "Addition of Real Npmbers" from Algebra I,

by Payne which is published by Harcourt, Brage, and World, Inc4

How would students read thistaterial? The following procedure

is suggested for'improvement of reading skills.

1. What is the main idea?

The title suggeSts hat it is necessary for stuctentg,to iknow
. t

'the:meaning of a t al.number. This includes knoWing the use

f signed:numbers (15oSitive and negative-riumbers) and. how to

work with them in the mathematical operation of addition

. What is Vle sequenCe of the,content?

-Theftitle/gives the topic for the section.

-The first'paragraph gives examples of the uses of signed numbers.

rThe second paragraph explains that the color of redwill

-represent the operation of addition% If the student goes ;

directly to the algori tie or she would have missed this

explanation as well as the'topic of tile se tion and necessary

voCabulary words.
fr,

-In the illuStration a 'generalization for adding sigiled numberS

is explAned \41.-tn the use of a vector diagram. Written,

orobleitis are givn E0 be solved with the use of vector diagrams.

iist.vocabulary.words that are unflmiliat:

Do studen,tsknow the mean.lng ot.negative numhets? How is the word'

applications usedin mathematics? Both negatiye ,and applications
,

have ordinary English me.nim;s.as, well as mathematiCal English
A

meanings. C>lhat is head W.nd and 'ground speed? How does it
,

...relate.0 flying speed? The word postu1ate'(01e) also
!

needs

6



to be tiderstood. Other voca ulary woia's include poS;Itive,

sums, vector,-and diagram.--

NOte.t.he diagram:

a: What is a vector diagram and its.ourpose?

The vector diagram is a Adel using'directional arrows that

fielps tb establidh the generalization-of how to add

negative andyositiVe numbers.

. How-do.you read -the diagram?

The student needs to learn the direction his eyes move

. while changing his attention froM exposivlory material to.

illustrative matei-ial.

5. What conclusions can be reached? ---

-The,uses of signeld numbers include travel,situations which

involve loss and gain, technicaiiti,es of sPortsmoney,

and'the rise and tall of stock quotations.

-Based on the ve tOr cUagram, a generalizatiOn can-beided 0A,i.
,. ...

,

.concerning the ocedure used to,add two negafive nObers.'
$ .

6...- Solve problem':
,

-':,

'Students should perform necessary operationS to solve probleMs;.-
,

-..6.ased on LoncluSions 471 nart five,
- ,

7:- ReView:

Review the solution to See if answtr is reasonable.

The Method of empfoying the directed readin.g lesson 'depends,

on the levei of studenis involve& At first, teachers should:

guide'the students and together they should examine the material

and consider each bf,the seven.aspects of the prolcedure.

7
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I.

A f t a c t i c e , the stUdents sho 1&.be. askd to- do_.the.
. -

Ordcedure alone. 'Low-Ievelstudents should.be-reituired to'utite
.

the answers-,,while the higher level student could.study the material

and answer the questions to h4mself or orally if done as A

group asSignmet.

The use of the directed-reading lesson'is very important
f .

when teaching studeitsj to develop skills necessary to comprehend

expository material. Guiding studehts through these steps

will enable theth to become con ident f their ability to learn
7 , \ .

how to read their.mAth mater

A)different procedure is :r.equired for solvinr,, verbal,

ariehmetic problems, than when'reading expository material.

-Consider the following proCediare'for solving,word Problems\

(verbal arithmetic probleMs)% jt,is sugg.ested by A.C. 1;laffei's
s .

rticle"Reading Analysis irt Mathe'matics."..
60'

A
.
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DIRECTED READING LE'SSON FOR VERBAL ARITHMETIC PROBLEMS

Problem: Find three consecutive integers such that if thee
times the smaLlest is decreased by the sum of the
other two, the difference between them will be 46.
.,

. Preview:
a. First reading of problem
b. ,Listimknown Words and phrases for possible discuSsiOn..

/. .consecutive. 4.. sum'
2; iptegers- 5 clifference.
3. 1decreased

. QuestIon:
ar. -Second reading of probleM

N4 b. Write;direct question of!problem
Find three c,onsecutive integers

V
- Read:

a.- Third reading of problem
b. List all word facts of problem in some logical order:

1. 3 times the smallest
2. decreased by the sum of the other two

# 3. the difference will be 46
/

4. Reflect:
a. Fourth reading of probLem
b. What is x, the unknown quiptity representing? 1

Let'x the 1st consecutive integer; therefore, the
three,)consecutive integers will be x, x + 1, and x + 2.

c. Translate word facts into algebraic facts with the use of x:
1. 3x
2. -(x..+ 1 + x + 2)
3., T,46

. Rewrite

4.

Review:
a. Subptitute the value of x into the equation and,checO.

3(49) -(50 + 51) 46
b. Does ttA problem make sense in terms of the question?. '

Yes, because 49, 50, ,and 51 are three consecutive i,ntegers
t. will Meet the conditions of the problem to Ave-

the 4eeded s ution ONt46.

. Rename algebraic facts in terms of A balanced equation
and then solve for

3x..- (x1+ 1 x -13 2) .7 ',El

Solving thp problem we find x 49, Therefore, the
Oree integers are 49, 50, and 51. .

9



DIRECTED READING LESSON FOR VERBAL ARIT TIC PROBLEMS

Problem:, A family is making a monthly mortgage payment of -

$92.50. They'were told that $59.20' was for interest
and principa, $3 per month for the fire insurance policy,
and the rest-for tax.es. How much per month are they
pa)'ng in taxes if AiS amount is $92.51)-decreased by-the
sum of the interest amount and-the fire policy amount?

,

1. Preview:
a. 1st reading of problem
b. List umknown terms

1. Mortgage 5. insurance 9: sum
2. Payment 6. politfy
,V interest 7. , taxes
44. principal 8. decreased

2. Question:
a. 2nd reading of problem
b. Write direct-question of the problem

How-much per month are the taxes?

Read:
a. 3rd reading of problem
b. List all word facts of problem

1. am6unt of taxes is $92.50 decreased by
2. the sum of the interest qmount and the policy amount.

-

4. Reflect:
.

a. 4th reading of problem
b. What is x, the unknown represeriting?

-x is'representing the amount of taxes raid each month.
c. anslate word facts intd-algebraic.facts with the use

of x.
1. x = $92.50
2./ ($59.20 + $3)

Reirite:
Rename algebraic eqLszcioa., in terms of a balanced equation
and then solve for g;

X = $92.50 ' ($59.20 4 $3)
x = $92.50 $62.20.
x = $30.30

t-The taxes are $30.30

6. Review:
a. Substitute in value and che-ck

$30.30 = $92.-50 ($59.20 + $3)
$30.39 = $30.30

b. Does the problem make sense in terms of the question? Yes.
1
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'.*-)dikicatiOn of Eye Movement Patterns

You may have noticed that when we looked at the directed

reading lesson for the expository material there-ewas reference

of how to,read the diagram. Eye movement patterns in mathmay

be totally different from the basic pattern students have been

taught tb employ. The most frequently used eye^movement pattern

.is from left to right from the beginning.of a Line of print to

the end. This pattern is frequently inappropriate in the perusal

of q math text which is heavily interlardeewith an assortmen

of iilUstrative material. This necessitates leaving a line of print

to check on the translatioq of the ver8al degcription into an

algorithm, dib.gram, table, or illustration, returning to the\
print, frequently,in the _middle of the line, and so on. Additionally,

many diagrams require a right to left eye movement for port-ions

and a right to left eye M4ement f r other,sections. Students

often read an algebraic equation aq_oss the numerators rather than''
4

frOm,top to libttom as is required when a fraction is involved.

you might iDe surprised at the eye movement pattern of non-verbal

mat-6rial. Ask some of your weaker students jus'c,..to read an equation.

Numbef lines involving negative numbers going from right to left

also, can_cause i'eading problems.

Once again consider the selection "Addition of Real Numbers"

froM Algebra I, by Payne. Mow do your eyes move as you read this

material? Do .they read in the usual order of left to right and
-

g
from top to bottom?

YO,



Emphasize that more than one.correct eYe movement Pa9,

-?.may exist: Students need to he.aware that an incorreCt eye

movdffidift pattern May read tO the wrong interpretation of expositOrY

4

materidl: The following sequence explains an exampl f a

possible eye movement pattern that may be experienced while reading

"Addition of Real Numbers."

.EYE MOVEMENT,-,WAMPLE #1

First the title, two paragraphs, and example are read from

left to right.. Next, the eyes need to divert to the vector diagram.

The diagram is read by looking at the bottom line and,then moving

the eyes upward toward the second.line_. The directional vectors'

which denote "loss of 4" and "lj
7

eyes from right'to left. The student then Droce&ds to the
- -c-1

expository material written to the lefçM the diagram which is of

oss of 3" are found by moving the

a different cal4mn Width. Ater readin the first line from

lef.t to tight, the student should notice the,verticat arrow that

tHe Oublisher has placed in the materi This arrow isthere to

help stUdentS be aware .o.f the,relationship between the mathematical

term J.oss ahd-the mathematical symbol Reference is then made tO

the diagram to locate !-)-1,- de-otes "loss of 77'!: This is

read from right to Left, then the student refers to the summary .

statement which restates the generalization inferred by te diagram.

The problemS written at tje bottom oE the par,,e are stated in the

basic reading pattern of left to rL7ht. However,. ch.is may create a

problei for some students as math Problems are _renuentiv written in

columns which are read'from top to bottom.

1 2

1
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/
-While students arg reading the material'it is posible that they.).

4041

nay nek be awar .ttance.of details that are inclUed
.

,

ateria/. It is the chif che
.

".
part8 of

- .
...

, ,
in,tructor to'heipLudents/alleviate this situation , waking

e

. reference to important aspects of the-reading material.

o

EYE MOVEMENT EXAMPLE #2

Another dffference in,eye movements i mathematics is tHat

problems are bolved in a specific order that is not always from

left to right. Consider the phrase 6 + 2 4. (Do students knOw

what a phragp is? What aoes t)le raised dot mean?) If this were 'to be

simplified in order to find a common nameimany people would get

the answer of 12. (Do they know what a,common name is?)

This is a4incorrect answer. The rule. for "Order:of Operations"

indicates that you multiply or divide beore you add or subtract.

Therefore., to do this problem you need to-work on the right end

of the problem and then on the left.side. The correct answer is 14.

If-the phrase had been written in this manner: 6 + (2 . 4)

the operation inside the parentheses (multiplicatioh) is done first

and once again the answer is 14.

Consider the. problem b 242:6. The division is done first

which means that once a7,ain the student must work from the right

side and then the left. 7M.' correct diri,Al'r

1 3



Thp Firogres of a stUdent depends on teacher:awareness aild.4,

tlassroom implementation ods to improve weaknesses in

reading skill's. There Li , teed for the teacher tci emplo'y skills

to teach the students how to interpret exPository and illustrative

material-and verbal arithmetic problems.

The Directed Reading Lessop, as discussed in this article

is a method that allows for improveMent in reading skint in math
MP.*

by dmphasi.ing the important details through a series of steps in

the proc dure. It is important that the'students by guided thrOugh

these steps. The student and teacher must work together. Students

need to practice the procedures and become skilled at reading and

interpreting the material he finds in his subject textbook. Ask,'"

them to take their share of the responsibility, required to improve

their skills in reading the language of Math. Teachers need to

be responsible to the student by stressipg the need that they be

aware of their .eYe movements and changes WTeading

14.
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