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ABSTRACT :
of mathematics textbooks is very
different from reading the narrative in traditional basal textbooks,
and children should be taught how to read in a pathepatics course;
teachers should not assume a transfer of skills will occur. Specific
skills, such as noting details, following directions, and seeing
relationships, should be taught. Students should be shown how to
modify their flexible narrative reading styles to one of great
deliberation, in order to understand mathematics reading material.
The specialized vocabulary of mathematics and the special
mathematical sSymbols must also be specifically taught, beginning with
concrete examples when possible. Suggestions Zor instruction include
gettifhg the students to discuss the expository material or the verbal
problem, in order to understand their thinking processes; being
careful, as ar instructor, not to talk too much; being sure that
students understand the technical vocabulary; and preparing
short-answer, multiple-choice tests to use as pretests before

instruction in a particular concept. . (HKH)
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READING THE SPECIAL LANGUAGE OF MATHEMATICS

ok

t is generally agreed that the primary function of

()
[

a textbook is to impart knowledge to the student. In
order fét this function to be realized, the student
must be able to read the book. The term
ploved here must bu considered as synonymous with "com-
prehend."

I£ the secondary school, approximately 85% of the
learning which takes place is based on reading. Yet,
today we are retaining in schools many students who, in
former yeéis, would have dropped out because of their
inability to read adeguately. Textbooks in the content
areas are becoming increasingly difficult as new dis-
coveries, new developments, and new concepts are added
to or replace former information. The youngster who
has difficulty in reading the sports page, in which he
or she is interested, is expected to read math text-
books which may not be particularly meaningful to this
indiviééal_

while there are many students who éannat recognize
+he words in their assigned texts, most content Feachers
acknowledge that far too many of those who can fluently

make the text audible still do not understand the mes-
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understand the information contained in their texts.

There are two primary reasons for this neglect of read-
¥ g

ing instruction in the content areas. The first is
+hat centzont teachers contend that their obligation is
to rpach the stuff of their field and that it is the

the content area

when the content
teacher realizes that reading tga:nérg are no longer
available to the students and that she or he is the
only source of reading instfuctiéﬂ available, the con-

sach

o]

tent teacher doces not have the requisite skills t

the specialized technigues pertinent to that particular
content field.
Specif c Versu jeneral Reading Skills

How does the sad situation come about in which the

student is expected to cope with a complex task in which

he or she has recsived virtually no instruction? Ele-
mentary ciassroom teachers arc versed primarily in the
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teaching of general reading skills méré related to
narrative than to expository materials. The basal
fééﬁéf; which forms the cornerztone of the elementary
school reading program, consists mostly of narrative

material. Yet, many researchers contend that success

[y
ﬂ‘
+
o
i
H
M
o
'l
Yo
m‘

W
e
=
\m‘
+
o
=
Ve
\[“ﬁ"
o
¥
W
ot
=
W
o
M
!
»]
]
H._m
=
iyl
H
M
st
W‘
rln
I
X
[
O

941) described the kinds of reading necessary in

-
Wi

mathematics as: noting details, weighing the importance

iy

of details, following directions, organizing facts,
making inferences, and discriminating between  the
relevant and the irrelevant. The ability to see rela-
tionships is also considered vital to success in math
(Treacy, 1944). Too often maﬁhsteaghers-facus upon the
details in the text agﬁiﬁg such questi@ns as: What 1is
given? What is wanted? The students must have this in-
f@rmétian but it is the gﬂﬂérgtaﬁding of how the par:cs
relate to the whole that is the crux of the matter.
These skills could and shculd be taught tggitu,éﬁts

n-mathematical material at the elementary

o

eading n

I

e

evel as well as at highex levels.

i

Elementary teachers have made the assumpti@n’that
words are words no matter in what kind of material they

are printed and if a child can read the basal reader,

oI
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he or she can read textbooks in the content areas. They

have depended upon the questionable concept of transfer

advertently

\F'-l-l‘
\rl'

of learning to take care of the gaps they 1

=g

did not help their students fill. When faced with a

math text, students have difficulty because they do not
possess the new skills required or the flexibility to
1y old skills to new situastions. How many math
teachers can read a chemistry or electrical wiring text
withﬂéase and understanding? Yet we expect our math.

students to be able to read material unfamiliar in both

content and format. Students need to be taught how to

JL.
(1

read materials in each of the differ content areas.

For the most part, we don't do this te=aching. We as-
sume that the student zlready has the necessary-skills

ané then we wonder why trouble develops.

True, there are content texts in the elementary class-

room. But most elementary classroom teachers have not

taken the course "Reading in the Content Areas" or .one

\m

similarly entitled. 1In fact, too few second
teachers have had this important course. Therefore,
when the middle school or high school teacher gets the
youngster in a content coursa, nobody has taught that
student how to read a textbook.

The problem is particularly severe in EDufEésgﬁéals

ing with math, science, and industrial arts as these

6
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reas deal with symbols and equipment with which the

i

student is nect generally familiar. These subjects,
as are all others, are concerned with ideas and the

communication of ideas. But communication in these sub-

jects is presented in a language with which the student

is only partly familiar.

Modification of Reading Style

Math material is concise, densely packed with infor-
mation which is often only peripherally related to the
pfe;ééing and following portions of text. Thereis vir-
tually no description and usually no e#traﬁéaus infor-
mation. It is next to impossible to make use of con-

text clues because of the sparseness of language em-
ployed. Additionally, those context clues which may be
available may be couched in such technical vocabulary
that the student is unable to recognize them. .

In order to read narrative matéfiél properly, the
student has been taught tébskim, ggan; look for key
words and, generally, to focus upon only main ideas and
key elements in the text. The reading of mathematical
material requires a érastic alteration of this reading
style and pace. Mathematical material must be read
with great deliberation (Axelrod, 1947). Because of the

density of information, each word is usually vital to
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ion of a single

L]

the comprehension of the message. Omis

word may cause a camplete lack of underst cndlﬂg of the

text as in the following verbal problem:

For the school fair, Miss Winter's class

rt
4

spent $7.14 for 42 plants. They wish to sell

plants for 29¢ each. If the sell them all, how

rach profit will they make?

Omission of the single word "each" makes the entire

problem meaningless.

![h

Another major difference in the style of reading
mathematical material consists in the necessity for
several rereadings of both instructional material and
of verbal arithmetic prablemé_ A highly structured
reading/study method, called PQ4R, developed by Thomas
7 and Robinson (1972) and modified by Maffei (1573) for
use - with wor  problems encourages students to Pre-
view, Question, Read, Reflect, Rewrite, and Review

while attempting a solution.

The Several Languages of Mathematics
The math text attempts to present 'the author's
ideas in a combination of languages only one of which

the student has been taught to cope with, that of

traditional English. The student has had consider-

g
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able instruction in dealing with the vocabulary and

this particular la age pattearn. Much
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text, however, consists of combined terminology

oy
m

£t

in which words are employed having both a traditional
and a mathematical meaning (Morgenstern, 1969). For
mple, the words proof, area, re.lationships, root,
table, positive, applicaticns, mean, and net have
specific mathematical meanings as well as more familiar
meanings in traditional English. The student is also
presented with a set of technical terminclogy specific

to math. ©Such words as angle, cube, half-line, prism

~

secant, diameter, diagonal, radius, polygon, and deca-

‘W

gon are solely mathematical terms. Additionally, the
ctudent is faced with a set of non-ver bal ‘expressions

of meaning such as these: =, ¢, %, #, +, ", ',

'$, @. Abbreviations such as sq., ft., in., G.C.D.,
I..C.D., min., and lb. comprise another aspect of the
language found iﬂ_thé math text. To make the task still
more difficult, several facets of communication are
frequently combined into a single sentence such as
the following: To understand the division property

for equations, you must recognize that if a=b is true,

is also true for all numbers, a, b, and c

h

e s

n

)

al
oo

(c#0) . Yet compared to the following, the former sen-

tence must be considered as very simple from a mathe-

9
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matical standpoint: Any particle that moves back and
forth between the endpoints of a iine segment and whose

position on the segment at any time t can be determined

ity

of an equation cof the form y=a-coGs s{wt+b) or

an

7]

by m

M
W]

y=a-sin(wt+b) is said to be in simple harmonic motion.
To the uninitiated, the latter is pure gibberish.
Carﬁainly +he math teacher can and should teach the

student the meaning of the specialized vocabulary, tne
meaning of the mathematical symbole, and the concepts
involved. However, i:i all this is to be solely the
fespcﬁéibility of the teacher, what need is there for

a math text? The text is used asia supplement to class-
room presentation of inférmaticné it is a teacher's aid.
If the student is not specifically taught to read the
téxtba@k, the teacher is forcing the student to rely
solely on oral instruction. However, in effect, this
is what happéns frequently as they learn that their
students are unable to cope with the texts witholt as-
sistance and find that they are unable to provide this

assistance. Teachers avoid use of the texts instead of

teaching the students how  to cope with them. The stu-

C
m

nt is deprived of the guidance of the text both in

school and at home. Thus, the problem becomes compounded.

10
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Instruction in understanding the language of mathe-

matics, presented in oral form, is a prerequisite to

o
b
o h
M
]
X ]
t

standing it in written form. Such instruction

should begin when formal mathematics is introduced,
usually at the kindergarten or first grade levels. i
The result of the union of a set of three items with

a set of two items, symbolized in the mathematical sen-
tence 3+2= can be taught to voung childrén as long as

they are actually engaged in the joining of these two
sets. Their physical engagement in this act, their

imultaneous oral statement of what they are doing (If

w

I have three cravons and put two more crayons with™ them,

will have - = <crayons.) can be accompanied by the

2

teacher's written presentation, thus providing direct

O

translation @f these behaviors into mathematical sym-

bols. With the\maﬁipulation of concrete ohijects, ac-

lirect translation into the special

m

companied by the
1anguagé of mathe—atics at this very early stage,, the
youngster is able to dev;lcg a firm base for the learn-
'ing of this new and technical language The classroom
teacher must bear in mind, Eowever, that one or two
such experiences is far from suffiéient to deveiap

either the mathematical concepts or the mathematical

language involved in the activity described above. Too

oo,
ol
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many teachers find student participation with Gther
than pencil and paper too much trouble and go through
the motions of manipulating concrete objects a few
times, check it off mentally as an appropriate learn-
ing expe%ien:é for their students, and go on to dealing

only with the abstraction of the written mathematical

entence. F

m
ﬂw
W

r too many youngsters don't really under-
stand the relationship between the joining of a set of
three objects with a set of two objects and the mathe-
maticél sentence which they are told depicts this union.
Withoout a firm background in these rudimentary under-

tudent be ex-

\m\

standings and relationships, how can the

ted to comprehend the far more complex mathematics

"U
‘[‘.’n

encountered at the middle and high school levels?

After thexstudent has attained a firm understanding
of the fact that numbers represent objects and that al-
gorithms are mathematical sentences describing the re-

lationships of sets of objects to one another, the
student is ready to é:quire information from a mé£h

text. Math texts are abstract representations @fkréality,
Ffor the learner to understand the vicarious expé:ienge
described, he or she must have had the actual experience
t al

of manipulating real objects. The learner must al

have had some experien:e'With the more traditional
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forms of written English communication. This serves
as an aid to the stuﬁentffacea, in the math text, with
new uses of famll;ar.wafdé as well as with unfamiliar

. words, symb 6ls, and abbreviations.

Spe&ific Teaching Techniques

Listed bélawéare just a few methods which can be em-

ploieérﬁy;iﬁe teacher who realizes that instruction in
math is felatedggggcomprehenslén of language. Once the

e ‘
* 24,

teacher recognizes this relationship, he or she can de-'
vise many more téghniques dirggtly'basea ugch the needs

of the students currently being instructed.

1. Get material

t

-he' st,é nts ta discuss the expository
o:’the verbal problem with which they are expe:ted to

deal.” This allows the teacher to understand their

= : ¢

. thought grogesses.aﬁﬂ learn where the;rwthl'k;”g de-
viateé from utes 1ead;ng to the Eorrect regpénsei
Ngtiéé'that ;QutES'ls in the plural as here are many
waysvt@ obtain-a correct response and theiﬁéachgf must
respect all of them. %erbalizatién als@&all@Wé the stu-
ignts to ré,tate thé message-in,their-awn, maré fémiliari

terms and therefore makes it more meaningful. A dis-

cussion of the authar}g ggiﬁtad message aliaws the

T,
rn

i3 | T



. 12 Special Languagé'

P

"dents arrive at their product. Too theh math teachers

are only concerned with product at the expense of pro-

(]

¥}
o

ss (Hollander, 1973).

2. Check to see that you don't talk too much. The

person talking is more actively involved in the learning

process than the person passively listening. The talker

clarifies concepts and learns. It is far more impor-

o
tant for the student to be doing this than for the
/ : . .
teacher.

3. Be sure that students are well versed in the meaning

of ‘the technical vacabulafy,symbais;vand_abbreviations,

ensure ‘their understanding. The instructor should ex- |

amiﬁe the reading material when writing the lesson plan
‘ R o o ) .
o identify terms that might cause trouble. These can''

ng

then be jotted 4in the margin fothé teacher's copy of

Ly

the text. An alternate methadﬁwauiﬁ be to have the

students read the material and jot down terms ?hat aren't

'understood; Thus, the students are involved in reaéing

the m#éerial and are.assuming part of the responsibility
/

or their learning. The gl@%sary is another aid for

Hu

students in improving their math vocabulary. Its purEf' _

pose and method of use should be thoroughly explained

X

and.it should be referred to regularly in the classroom

situation.

/

14
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“material important to the understanding of concepts

and vocabulary.

A) Selecting a definition of a term.’
A denominatorr is |
a) the numeral you mulﬁiplg by
b) the top numerai in,a fraction
>ot ‘ ‘

ic)'the b

tom numeral in a ‘subtraction example

d) the bottom flumeral:in a fraction

B) Selecting an example of a term.

‘In which is a denominator shown?

a) 4 X6 b) 8
. ]

c) 6 - 2 a) 2 + 17

C) Selecting the meaning of a symbol.

What does > mean?

a) equal to b) greater than

c) parallel to d) less than

et

D) 'Selecting the meaning of an abbreviation.

What does in. mean?

"y
-

a) into . b) inch4

c) in . fd) instead

el
W] |
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E) Writing a number phrase from a combined language

form.
At the primary level:

yumerals and

Rewrite the following using only

symbols. .
a) 7 added to 9
b) 19 multiplied by 36

£

c) 14 taken fr@m i9e6 . <§)

d) 13 more than 72 -

At the middle and high school levels:

a) the sum of 8 times a certaiﬁxnumber and 14

b) the difference whEﬂx17'isvsubtraj}ed from

3 times a certain number

F) Writing a combined language form from a number

7

-vphragei _ ) P /

At the primary level:

a) 8 + 45 L j/*' . -

b) 25 -°20 o ‘ i

c) 63 7

At the middle and hi

a) 7(xt9)  b) Hy?

6.
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\h.d\
e

Summary "‘

Math is part of the everyday world around us; it is

oy

not saméthing that cemessauﬁ of a book. BAs students
work math problems pertinent to their lives and simul-
taneously translate the working of their problem into

mathematical language, they will come to understand

that the content of their math books has ﬁéaﬂing for

=

them. Héwevar; they must also be able to read the spe-
cial 1af§uage of mathematicg found in the ;gxﬁé This
requireg tﬁét théy be made aware that there are five
‘laﬁguage;farms,with which they must deal. They must
_theﬁ.be taught how to deal with them. The ma?ﬁ‘tgaéher
must recognize that he or she is the professional best
qualifiéd to help the student acquire this kﬂﬂwiédgé

and often the only person available co do s6.

17
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