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ABSTRACT
The extent of any relationship of problem solving in
_mathematics to reading was investigated. A review of similar research
studies indicated a need for further research becaise of the lack of
agreement among authorities concerning this relationship. Two
3 . contrasting populations of third-grade students were selected for the
t . study. One group was from a city school in a large metropolitaa area
* . in western New York. The second was from a village school in a :
farming community in northern Indiana, All were from upper-lower and !
lower-middle class backgrounds. The children were given reading and ]
arithmetic tests, and the correlation coefficients were computed. In
" each instance, the total reading and problem-solving achievement,
. . scores were converted to percentile raniis. A positive relationship
. between problem solving in arithmetic and reading was found for both
groups, but it was not judged to be of sufficient magnitude to be am
accurate predictor of performance of one variable from the other. It
 was, however, concluded that the arithmetic teacher must teach
- - certain reading skills. Tables and references are included. (NH)
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MATHEMATICS TEACHER - A READING TEACHER?

Virginia R. Harvin and Mary A. Gilchrist
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INTRODUCTION

Problem solving in mathematics continues to be a

concérn of elementary teachers. A guestion remains, "Do

children have difficulties in problem solving because they

have reading difficulties?" To investigate this area of

concern, this paper purposes to investigate to what extent

problem solving is related to reading. There seems to be

a need for

1.

this study:

The tendenrncy in our elementary schools is
toward the use of a new approach to mathematics.
The new discovery approach involves the intro-
duction of new terminology and vocabulary.

Dy

up

ls are required to read and to solve a

oo

mathematical problem independently.

Y 1 A Y P AL W I 7 Ty v e oa




L e S LA AR R ol LS . "o R WARE b b B CRERNTR A i A AL R L s o
¥ i -~ et bl R AT LT T AR e R T TR T TR T A AT e TR T A et e TR s RS AT A T Wyt TUAR DT M PO AT RS S e e e

¥ = M' W%»u« —_— .

Reading in arithmetic is somewhat different from
the reading in other subject areas. It is generally agreed
that arithmetic broblems are usually compact. The reading
may be complicated by the intermingling of words and
numerical symbols within sentences. The problem is further
complicated by the use of technical terms, the inclusion
of’familar words which have partiecular matheﬁatical conno-
tations, and éiffieult words which have no particular
arithmetic me;ning but which are germaine to thé setting
of tie prbbleﬁ. Tedchers advise students to read problems
carefhllyﬁbgﬂbreﬁattempting to solve them. The correct
interpretation is an important factor before students attempt
the manipulgtioﬁ'qf given;data to. formulate an answer. It
occgrsethgt“a'reading barrier may exist before the pupil
} i F ﬁégins to solve a given arithmetic ﬁroblem.

L l‘ _ Regardless of what‘the problem is, Whether graphie,
geometric or pure mathematics, the problem is stated in
words .that are‘tq’ﬁe read and understood before problem
solving. Eveﬁynpréblem begins with words that tell the
story rinvolved. This is then followed by a serieé of numbers
or mathema£icalvsymbols, or vaiues, and finally the reader
- is asked to solve the problem.
L - BACKGROUND
It seems quite evident that reading is a very
important facbor in problem solvingg {f a child is to be

efficient in arithmetic. The importance of reading in the




arithmetic progiéﬁ is stresited in the Jcurnal of Reading,

"Reading.in Mathematics," by I. E. Aaron (1). Aaron
jdentified sevéral specialized reading skills unique to
mathematics:

1. The mathematics' vocabulary.

2. The concept background necessary for under-
standing idesas.

3. The ability to select skills and rates
appropriate for the mathematics being read.

4., The proficiency in the special reading tasks
of mathematics such as 1reading word problems,
equations, charts, graphs, and tables.

5. The skill in the inter»retation of mathemati-
cal synbols and abbreviations.

Aaron seems to suggest that systématic attempts to

develop specific reading skills in mathematics will result
in better readers and higher achievements in mathematics.

The Journal of Educational Research cites a study

done by Carrie M. Scott (12). Part of the study was to
learn whether a gain in reading achie#ement was related

to a gain in arithﬁetic reasoning. The highest correlation
in this study was between intelligence and arithmetic.

Findings indicated that improved reading ability may lead

to improvement in arithmetic, social studies and science.
Carison (2) reported a study done in California.

The investigation produced a summ"ry related to reading and
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mathematics. The study reported that when a meaz I.Q. and

7% e BT

R ARTRTERLL 4TS IR TATAE ST TN




Rl At i R M S A T R Ll ety oy i ik i L e e S i A

Y Bty o ittt 2

reading score were analyzed for children classified by level
of readiﬁg and computation ability, a direct relationship
was found betwéen I.Q. and reading akility and between I.Q.
and computational skill. It was found, too, that when
intelligence was controlled, both higher levels of computa-
tion and readiné resulted in higher sgscores in problem
solving. It was claimed that computation in arithmetic

was a more important factéik in problem solving than was
reading ability.

In the invesiigation conducted by Muscio (10) the
pﬁrpose was to determine the relationships between sixth
grade pupils' quantit@tive understanding and certain
mental abilities. One concern was reading &bility and
grithmetic achievement. After the testing was evaluated,
one of'thg findings stated: "Achievement on the measure
of;qu&ntitative understanding is closgely related to
achievement iﬁ measures of general reading ability."
(10:261).

Another study related to arithmetic and reading
was reported in 1964 (8). This $study placed emphasis on,
'solving verbal problems in mathematics. The recearchers
concluded that practical arithmetic experiences had a
greatér bearing on problem solving than did rgading.

The imporfénce of vocabulary as a part of the
reading problem found in problem solving has been under-

scored by various analyses of vocabulary in arithmetic
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textbooks, From studies such as those reported by Heddens
and Smith (6), Stauffer (15), and Repp (11), it might be
concluded that there is:
1. A lack of commonality of words introduced at
a given grade level between basic reading
series and arithmetic series.
2. A lack of commonality of technical words
used at a given grade level among arithmetic S¢7726-
3. A failure to keep the reading load compatible
with the grade-level assignment of the
arithmetic material.
When one considers the amount of encoding and
rec¢oding which the young reader must do in order to read
his way to a solution to a problem, it becomes evident
thét the arithmetic teacher has a particular responsibili%y.
| Other writers, Lyda and Duncan (9), Johmson (7),
Hansen (4), and Treacy (16), give support to the theory,
vocabulary is important to problem solving. Vanderline
wrote, "The precise na£ure of the relationship between
language factors and successffil problem solving is not
sufficiently understood." (17:1k4})
A review of the foregoing studies reflects a
lack of égreement among authorities. This suggests that
further research would be of value in attempting to discover

the relationship between problem solving and reading
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PROCEDURES

The subjects selected for the study consisted of
two contrasting populations of third grade children. One
group (N=121) was selected from a city school in a large
metropolitan area in western New York while the other group
(N=93) was drawn from a village school in a farming
community in northern Indiana. Both groups were classified
by their princ¢ipals as coming from upper-lower and lower-
middle‘class backgrounds. All the subjects were taught in
heterogeneously grouped, self—cont;ined classrooms. The
subjects were the total population of the third grade in
their respective schools. Data were found for each self-
contained class in the New York system as well as in the
Tndiana system. In this study, these classes: will serve
as the sub-groups, A, B, C and D.

The instruments used for the New York group were
reading and arithmetic tests, Form A, recommended by State
Education Department for use in the elementary schools in
New York state. The Indiana group was measured with the
Stanford Achievement Tests, Form W. In each instance, the
classroom teacher administered the tests following the
directionsaprescribed in the reapective manuals.

Correlation coefficients were computed for the sample
populétions. In each instance the total reading and problem
solving achievement scores were converted to percentile ranks.

The test manuals were used to make this conversion.
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RESULTS

To determine the significance of the relationship

3 between achievement in problem solving and reading, correlation
coefficients were computed for the sample population. When
total reading and problem-solving achievement scores were
converted to percentile rank, the relationship was found to

be .T761 for the total New York sample (N=121). The data

were anaiyzed also to determine the relationship for each 6f
the four subgroups contained within the sample. The cor-
f’»; relation coefficients for Group A (N=30) were .377, for

Group B (N=31) .706, for Group C (N=29) .799 , and for Group

o bt e

D (N=31) .515.

W

g‘ A correlstion coefficient of .612 was found for

E reading and problem solving when the data were analyzed for

{ ' the total Indiana group (N=93). When the data were analyzed
’ for the four subgroups contained within this sample, the

; correlation coeffiecients for Group A (N=24) were .582, for

Group B (N=2L4) .576, for Group C (N=22) .70k, and for

Group D (N=23) .6L41. Table I presents this data.

TABLE T

CORRELATION COEFFICIENTS FOR TOTAL READING AND PROBLEM SOLVING

Grqup - A B _ C D All
New York C3TT* .T06 .T99 .515 .T61
Indiansa .582 .576 .7oh‘ .6h1 .612

*p< .05, all others p .01 (3); n=range 22-313 N=121, 93

- T =
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f\ Since a correlation coefficient is not a proportion,
} the degree of relationship between reading and pProblem solving
f may be more meaningful if thought of in terms of the square

of the correlation coefficient. TYable 2 presents this data.

Table 2 ‘ i

1 ___2 TOR TOTAL READING AND PROBLEM SOLVING ;

f Group A , B C D All %

i » ‘ ' ;
New York .1kh2 .199 .638 . 265 . 579 ]
Indiana .339 .331 -196 __.Li10 . 375

J
|
Examination of Table 2 indicates that the degree of

3 overlap in the relationship between reading and probleéen
solving is approximately 58 per cent for the total New York

group. For the total Indiana group, only 37.5 per cent of.

factors measured were shared in common in total reading and

E problem solving. The percentage of total association between

reading and problem solving tends to be less than 50 per cent.

S SUMMARY

1. A positive relationship between problem solving in
arithmetic and reading was found for two heterogeneously-
grouped, third-grade populations in two distant geographie
areas.

2. Although a relationship between problem solving and
reading was found, it was not of sufficient magnitude
to be an accurate predictor o6f performance of one

variable from the other.
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3. Both high-and-low-achieving readers were included in the

; - sample. The corrgélation coefficients indicated that the

)
Ecode:

high achiever in reading was not necessarily the high

J

achiever in problem soiving. The low-achieving problem

5 solver, in contrast, was not necessarily the low-achieving

reader as measures on these particular instruments. This

oot g FOSTIEAE .

may mean that the reading skills of the high achiever in

o st SRR ey

s e

reading do not necessarily serve him with equal facility
in the problem-solving Situation. On the other hand, the
skills learned in reading were those needed in problem

solving in mathématics.

- 4. The particular reading skills, or speciai application of
those skills in the mathematics setting necessary for suc-
cess in problem solving, remain for further investigation.
. 5. TFactors which may geed futuke consideration in the study

of the associatioﬁ between problem solving and reading

R N i B s

are the precise nature of the terminology of mathematics

o aw Wy S

as well as the discrepancy which may exist between

Los AR ST

prqbléms in achievement tests and problems studied in
the classroom.

6. The study indicates teachers nust teach reading in
mathematics; While the regular reading prograﬁ'provides
instruction in basic word attack and qomprehension

5}‘ : " skills, the arithmetic teacher has the. responsibility to

‘develop, in context, the sfecial voecspulary needed for

comprehension. He also has the responsibility to rein-

force certain comprehension skills as selection and
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organization of relevant detail, identification of

process, perception of relaticnships, and inference in

their particular arithmetic setting.
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