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) . . B : 1
L stydents 1nbmath clas es may not e findlng . L
e read thelr math.textbooks
f:’ . ' . ’/ . r

' As math'toachers or any subJect area,?it is. the
5. »
¥ -
1.
' / s. do have dlfflcultles Wlth math terms becausefthe ’
is famzlrarJWLth. It is lmportant that students rea&&ze that
) math p:zplems can be stated in dlfferent wayssand can be translated
_lnto_m/ hemdtical symbols that‘thex are famlliar with, For _
) , ‘.'Q=. 1' ) “ 3 /1 ’ ) . _ '.;‘ . . ; ' §
exampﬂe, the fpllowing statements have the same meaning:
Example 1 fﬁ-é, S Co .
/ ' two plus two is “Four I e
- i the sum of two and two will be four. IR
o -~ two increased by two is.four e T ST
X ~ two and two equals fqur - S
. : tyo added to £w0. gives you. four ‘ .
7 = e
’o: - i . S -
. s ) _
< . /El?ht ‘less than six timc. some unknown rumber is s1xteen~ .
i the product of six and some number decreased by eight is 16.
. / six“times some unknown number less eight }s sixteen-
. the(product of six and -some number redueed by eight is” 31xteen
© 6n - 8 = 16 . ’ e s
Teachels should emph351ze the different ways an operatron
or mathematlcal symbol can be reoresentedst
. r ) L 3 . N et S
T L. ; A B ‘-
. - &
\)‘ .‘ ) v - i

s
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- In ma h 1t 1s¥necessary to read at a slower Y

fﬁ; which hey read

‘

f.lfj:f;TThe Qiétructor should also stress readlng and Te- readlng L_;

/
:expos1tory materlal /The Dlrected Readlng Lesson for Expos1tory

1
B

. Materlal is one method for 1mprov1ng comprehens1on in mathematlcs.

T F-a%yThlS method requlres the student to follow a step by step

procedure whlch emphas1zes each aspect of the wr1tten mater1al

If the teacher explalns the mater1al lnstead of asklng the 'i;~_ii}f a

b,
1]

‘student to read rt‘herself, then the student w1ll grow dependent

on the teacher and will not be able’to 1nterpret the mater1al f

R

. herself. However, many students just are unable to interpret
" the material by themselves This iS‘one|pf the majoxr” excuses
- for the1r dependency on the teacher. It is the teacher's job . -

’

R . 8 :
to gul e the student s readlng 1nstructlon They must work together .

L to make the textbook materral comprehens1ble. o _ 5

&
'

The follpwiqg is this-author‘s adaotation'of the points . S \ 'B
]

suggestedcln The Improvement of Readlnglfor the dlrected reading i
o ,’5‘ . . . _._‘n

"~ lesson us1ng-expos1torv material.

“n

Reail Lot main rded : ' . S e _t
Read- for sequence or: outllne . B o : r{
- Note vocabtilary T e
Refer to illustrations -and dlavrams ,
Read creatively, inferring, drawing con@lus1ons and f
seeing relationshios. - - . _
Solve’ problems o B it
-Review , . Co ' : }

. o’ . . h

N LN

.

K‘“~§ - 1Constance M. McCullough, Ruth Strang, Auther Traxler,. ,' .
- % The Improvement of Reading. (Jew York, MMcGraw Illl Book Co 1061)
chapter 7. ///

LY

¢ T oo 4

.
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2.5 Addition of Real Numbers

o ,

o N;gaiwe numbers often occur in applications. " For example, if - - \
" . a plape is traveling 400 miles an hour into a head wind of 80 miles| 1 :
an h/dg_g)he ground speed of the plane s 400 + (—80). To solve such . -~ b R
a problem and find the answer as 320, you@ced to know how to a‘Q d oo Co
po/Sitive'and negative pumbers. o o : ST \
N/ The examples below show how the postulates of #@ition can be *
’ used to find sums. The sign for addition, +, is written in cotor fora ‘

while to stress that it is the sign of the operation. - Lo l!

EY
- 2 A

§

- Sum bf,;Two,.Negativ'e Numb_ers" : _ o | |
EXAMPLE 1. Find the sum of 4and -3 Do e
. " Think of —4 as a “loss of 4" and of —3 as a “loss of 3, as shown . PEEER
: in the vector diagram. -~ B L s
| -7 5
. - ' ] _3 B -4 ’
4 v\’ . '4 ‘ B (4 +3),‘0:l' —7’ ’ e T . : .3

‘ . : . -8 -7 -6--8 -4 -3'“—2f._( o /,1’ ,2 3
The sum-of ~4 and =3 is =7. -~ .

* S Loss of (4 +3)

o

- . [ ” / . ) .
: Draw vector diagrams for each true sentence below. Can you dis
. cover a pattern?’ . CT DR v

o Ta ke -2 b, ~6h+ (=83~




D’IRECTED-IREADING LESSON FOR 'EXPOS-ITORY MATERIAL LT |
. : . oo : ',‘ o o . ; C 1.‘ - _' o i‘
_(Conslder the selectlon'"Addltlon of Real Numbers" from Algebra~I-Tw

| """»by Payne which is. publlshed by Harcourt, Brace, and World, Inc.

' How would students read th1s mater1a1’ Ehe follow1ng procedure
,13 suggested for’ 1mprovement~of reading skills, ?; p N

» . S e

v ' T - ) ) . . . ) .
.. What is the main idea? . . ' ‘__ S I .“ EE
"The titleisuggestsé}hat it:1s- necessary for students to;know

'the;meaning of_a réal number. This 1ncludes know1ng the use
3 o8 € e -
f'signed-humbers (positive and negatlve numbers) and. how to-
I' work wrth them in the mathematlcal operation of addltlon
@ S

2. What is the sequence of the content’

P ~The t1tle/g1ves the toplc'for the section.

‘The flrst paragraph glves examples of the uses of s1?ned numbers.

I

~The. second paragraph explalns that the color of red w1ll -
-represent the operation of addltlonu If the student goes
.directly to the algori he or she would have missed this

explanation as well as the topic of the sezf}on and necessary

.

vocabulary words. N :
. )

-In the illustration a 'generalization for adding sigﬁed numbers

is~explained witn the use of a vector diagram. Written'

~

. N roblems are given to be aOlVEd w1th the use of vector dlagrams

3.. 'Llst vocabulary wordq that are unfamiliar:

appllcatlons used 1n mathemat1cs7 Both negative and applications
have ordlnary ungllsh mtj&lnzs,aséwell as mathematical English
. meanings. ﬁhat is head nd and ‘ground speed? How does it

relate to flying speed? The word postulate ‘ (rtile) also/peeds .

. i
v -
6 ‘

"y .

3

Do students“know the meanan of negative numhers7 How 1is the'word"':

. am T

T R Rl

o TR L TRy
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on the level of students 1nvolved' At flrst teachers should
gul “the students and together thev should examlne the magerlal ‘ :

‘and consider each ofvthe seven.aspects of the prdcedure .

lsums, vector;Land,diagrannﬂwamw~
Note «the dlagram-

La.’ What is a vector dlagram and'what ig its- purpose? - L

b. How do you read the d1agram7 — . ' : e ol

" Solve problem . . TRy -
'Students should perform necessary operations to solve problems,
T » . . - AN .

~based on_conuluSlons “rawr Tnaooart five. @ ot _ S

. N oo ) . ! ¢ :
Review: o - s . G "/,

z ' .

Thz vector diagram is a model us1ng’d1rectlonal arrows that
helps.to establlsh the r*renerallzatlon of h%f to add o T -
neéatlve anleOSLtlve numbers ,‘ l, L T f‘t | ﬂfrlf,

R R e
. o Do e

The student needs to learn the d1rect10n his eyes move  ° }:(Waf

I
. o while changlng h1s attentlon from exoosrtory materlal to.
s - . . -._. . ) 3 :,_'.‘ Ve
illustratlve materlal. B T _ P

N . - . . Ll
U 4 . d PR

What conclusions‘can'be reached? ‘; - , : ) L
~The -uses of siéneﬂ numbers include traVel;asituations thch" -
;involve loss'and gain technlcallt;es of sports,,money,; /’h
'and‘the rise and.fall of stock, quotatlons B 'ﬁ. g.ii' \s )

. . : . -
“ .

-Based on the vextor diagram, a penerallzatlon can: be dkc1ded o e

concernlng the ] ocedure used to add two negatlve ngﬁbers ﬁ@ ch

¢ - a 4 ‘a Lt
b . 2

[

. . o
t D v @

b
~

- o g .,

- -

Review the solution to see if answer is reasonable. ' )
R e
The method of employlng the directed readlng lesson depends» -

!~
a

) F L -

o 7 - ™~ ; | -
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. 5. ; ’ - - . . I b ‘ . ‘ < » .' 5 I3 . L
Af practice, the students sho 1d be ask@d to do the ~-~'qh"f e

L

orocedure alone. Low 1eve1 students should be required to ‘write

the answers ‘while the higher 1eve1 student could study the material

S - R -

.. 7 and answer the questlons to hmmself or orally 1f done as a

SR _hgroup asslgnment. - R R

- s f [
4

.~ The use of the directed reading lesson Is very important

when teaching studists to’develoo skills necessary to comprehend -

= expOsitory meterial ' Guldlng students through these steps LY

‘ -~

. how to read thelr mith mater'

\

}dlfferent procedure is requlred for solv1n¢ verbal B

arithmetic problems -than when readlng exposltory material.
: L4

Con31der the follow1ng procedure for solv1ng WOrd problems .

N

(verbal arlthmetlc problems)". ﬂt.ls suggested by A.C. Maffei's
. N at

rtlcle,'"Readlng Analysis in Methémetics.”
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B f} DIRECTED _REAI_)ING\LESSQN'_ FOR VERBAL ARITHMETI_C':PR;OBLEMS -

Problem:. ' Find three consecutive integers. such that if thfee
. "~ times. the smallest is decreased by. the sum of the.
- other two, the difference between them will be 46
S -

1. Preview: J ' SN ' d
"t a. First readlng of problem '
b. - List unknown words and phrases for p0331ble discussiom,
1. .consecutive - 4. sunmp’ ";\
2. Jntegers- - 5. d&fference L
3. 'aecreased o

2. Questlon -

a. -Second reading of problem S - :
TR b. " Write.direct question of“probleéem . & .
L - Flnd three consecutlve lntegers " S
’ ﬂxif . : : - ]
" 3. Read: ' - o _
; ’ a. Third readlng of problem - '
L N b. List all word facts of problem in some loglcal order:

Lo 1. 3 times the smallest
' . decreased by the sum of the other two
& 3. the dlfference will be 46

4, Reflect / ° ,
a. Fourth reading of probLem ' . ' 2
, b. What is x, the unknown qu ntity representlng? N
sy . Let'x = the lst consecutive integer; therefore, the
-'.(h threeqconsecutlve integers will be x, x + 1, and x + 2

.-

¢. Translate word facts into algebraic facts w1th the use of x: -

1. 3x :
2. -(x.+1+x+2)‘ 7
. 3. = 46 ) o '
L .5. Rewritex ' o i
' a. Rename algebraic facts in terms of a balanced equatlon

’i;' ¥ and then solve for x:
3%.7 (o4 1 Fx 4 2) = 6 o ,
Solving the problam we find x = 49. Therefore, the K

three integers are 49, 50, and 51.
L2

LY

6. Rev1ew
- a. Substltute the value of x into the equatlon and, check
3(49) (50 + 51) = 46
- b. Does tlf® problem make sense in terms of the questlon”
Yes, because 49, 50, and 51 are three consecutive jntegers
i . t%@f will leet the condltlons of the problem to gﬁve
the ueeded solution i%46.

’ e . 7 9

R

RPTOER U

s




DIRECTED READING LESSON FOR VERBAL ARIT TIC PROBLEMS =4

.,VA,A,EXAMP,LE-JNUMBE‘R' 2 “

Problem:' A famlly is maklng a monthly mortgage payment of

' $92.50.  They ‘were told that $59.20" was for interest
*  .and. pr1nc1pa $3 per month for the fire insuvance policy,
' and. the rest. for taxgs. How much per month are they
_ _ ,paflng in taxes if’ thls amount is $92.50 decreased by the
- , . sum of the lnterest amount and ‘the flre policy amount7

l. Prev1ew : B .
a. 1lst reading of problem
b. List unknown terms .

. 1. Mortgage 5. 1insurance - 9. sum
' 2. -~ Payment- 6. pochy
_ d}' interest . 7. . taxe$
Y 4 principal 3. decreased

. : K] ! - ' 5
a 2. Questlon .

. -. . ..~ a. 2nd reading.of problem l : ‘ .

" b. Write directr question of the problem : :

How ‘much per month are the taxes?

R T Read: : ' '
- a. 3rd readlng of problem
b. List all word facts. of problem
1. amount of taxes is $92.50 decreased by
2, the sum of the lnterest amount and the policy amount

L]

4. Reflect
v« a. 4th readlng of problem
b. What is x, the unknown represent1ng7
-x is’' representing the amount of taxes pald each month.
anslate word facts. 1nto algebralc facts. w1th the use

—~ .

S X = $92.50 -~ | . . | '
N 2./ ($59.20 + $3) v : | -

C + . .
5. Revéite: : B

Rename algebraic equzticus in terms of a balanced equation
and then solve for x: _ £ .

. $92.50 - ($59.20 + $3‘

$92.50 - $62.20 _ )
$30.30 -

hn -

X
-, . X
' X

" The taxes are $39.30 e ' ' : <;:j
6. -Review:
. ' a. Substitute in value and check
”‘> : $30.30 = $92.50 - ($59. 20 + $3)
. _— -$30.20 = $30.30 -
b. Does the problem make sense in terms of the question? Yes.

10 -
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'Modification of Eye Movement Patﬁerns , o ' h
' | t | . : ,
You may have notlced that when we looked at the dlrected L e
reading 1esson for the exp031tory materlal therewwas reference-" .

of how to read the dlagram Eye movement patterns ‘in’ math,may

be totally different from-the”basie pattenn‘students have been
'taugh?.to employ The most frequently used eye'movement Dattern_'
;-lS ‘from left to rlght from the beglnnlng of a line of prlnt to
the.end. ThlS pattern is’ frequentlv 1nappropr1ate in the per?sal

" of a math text which is heavily 1nter1arded)w1th an'assortment ﬁg

of iilhstratiVe naterial . This neceSSLtates 1eav1ng a line of prlnt
to check on the translation of the verBal descrlptlon lnto an
.'algorlthm,.dﬁagram, table, or illustration, retu;nlng ‘to the
_pfint frequent1y=in"the.midd1e of the 1ine, and so on. Additionally,
many diagrams require a rloht to left eve movement for portions ‘ |
- "and a right to left eye m/;ement fqg other ,sections. Students

often read an algebralc equation acposs the numerators rather than -
’ ’ 4 ’ o ) - !
from top to bottom as is required when a fraction is involved.

. * A v
You might be surprised at the eye movement pattern of non-verbal

matdrial. Ask some of your weaker students just\to read an equation,
. \ . ) . . ’ 3 - . ’ .
Numbef lines involving negative numbers goingz from right to left

7 = . . ' .
alsq can cause Yeadlnv problems. . ' S i

E

Once agaln consider the selectlon "Addition of Real Numbers'" ;

fron Algebra I, by Payne. How do your eyes move as you read this “ .
material? Do .they read in Ehe usual order of left to right and /A\\%
’ = “ . - . ’

v ) . . _
from top to bottom? “ . '

1




S Emphasxze that more than one correct eye movement patagrn

Pl B — —

o i p - - - S— - - fa

i

"Jmay exist Students need to be aware that an 1ncorrect eye'
i -
‘.movement pattern may lead to the wrong 1nterpretatlon of expository

'materialv The folloWing sequence explains an exampli’of a

i poss1b1e eye movement pattern that may be experienced while reading’

'"Addition of Real Numbers.

EYE MOVEMEVT»&XAMPLE #1 A ¥ (

5

_ Finst “the title, two paragraphs and example are read from

.1eft to riwht .-Vext' the eyes need to divert to the vector diagram

The diagram is read by 1ook1n°,at the bottom 11ne and. .then moving

the eyes upward toward the second 1ine The directional vectors
y 2

" which denote ”loss of 4" and ”1oss of 3" are found by mov1ng the

e

eyes from right ‘to left. The student then

roceeds to the
' S

expository material written to the left_uf the diagram which is of

fa different coLumn w1dth ' Agcéf readin‘-the first line from
A1eft to right the student should notice|thesvertical arrow that
ttie publisher has placed in the materigl. This arrow is ‘there to

help students be aware of the relationship between the mathematical

term loss and. the mathenatical svnbol .. Reference is then made to_

Y

the dragram to lncate “he "“ﬂ*cr‘wb‘ch de“otes'”loso of 7‘” This is
read from right to left, then the student refers to the summarvy
;tatement which.restates the generalization inferred bv the'diagram.
The problems written at t%e bottom of the pane are stated in the
basic.reading_pattern of left to riqhtj Homéver}.this mav create a
problem for some students as math Droblems are freauentlv mritten in

columns which are read from top .to bottom. A ’

12 S

P

_1) '_...



Pads \.:‘-‘-4_“’.::1»

A ’ - .
- ¢ o .
S -1 B B =t \ A s
L e e ey T ...; ‘ TN LI L A .
3 "@‘.. ’ .
‘ Whlle students are readrng the material it 1s pos@ible that they.w‘-
n ,4)4,
may no& be awar- ﬁjrtance of details that are 1ncfhded :_Ph
. '1n parts of t“' »pjﬁaterlal It lS the dut - thé" o
o ”in§tructor to’ heip—utudents[allevlate thls situation ' - waking:
”.‘.‘/ N , Lo ¢ .
-] , _reference to }mportant aspects of the ‘reading material.
_‘ : N : i . .' n ! P . . . .
- EYE MOVEMENT EXAMPLE #2 ‘ A

-

Another difference in: eye movements i mathematics is tHat
problems are %olved in a specific order that is not always from
left to right; Consider the phrase 6 + 2 - 4. (Do students know
what a phrage ia? What does the raised dot mean7) 1f thls ‘were todbe
simplified in order.to find a common name, many people would get

P
the answer of 32. (Do they know what a .common name 157) o

! =

This 1is &nfincorrect answer. The rule for "Order. of Operations”
indicates that you multiply or divide before you add or subtract.

Therefore, to do this problem vou need to'work on the right end

- §

of the problem and then on the left. Slde The correct answer 1is 14

-

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

., e .
the operation inside the par;ntheses (multiplication) is done first
' W,

5

e and once again the answer is 1l4.
Consider the problem 35 - 24+ 6. The division is done first
&3 i which means that once acain the student must work from the ripht
side and then the left. Th. correct answ '+ 1« 131
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The progress of a student depends on teacher awareness and’@fs

L
classroom lmplementaLron o ?“t‘ods to improve weaknesses in

‘readlng skllls. There is . eed for the teacher to employ skills

to teach the students how to lnterpret expOSLtory and lllustratlve&
material and verbal arithmetic problems. '

The Directed Reading Lesson, as discussed in this article
is a method that allows for inprovement in reading skills in math
by ehphasi.in;-the impertant details through a series of steps in
the procégire. 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 respons1b111ty required to improve
thelr skills in reading the language of math. Teachers need to |
be responsible to the student by stress}pq the need that they be
aware of their eye movements and changes rgireading”direction.
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