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THE RELATION OF 
READING COMPR1ENSION AND ARIThMETIC flTNDAMNTALS 

TO ARITHMETIC REASONING 

Statement of the Problem 

The comment has frequently been made by those who have 

conducted tests In arithmetic that there is a relation be- 

tween the ability of rupils to read and their ability to 

deal with numbers, especially when there is a demand for 

the solution of problems involving both the use of numbers 

and the reading of material in which the required manipu- 

latlon of numbers is described. 

The successful solution of written problems requires, 

in addition to the ability to read and understand the prob- 

leni, the skill in arithmetic fundamentals to solve it 

correctly. 

It is the purpose of this study to determine from the 

test scores of a random sample what correlation exists 

between read1n comprehension and arithmetic reasoning and 

compare it vdth the correlation that is found to be present 

between arithmetic fundamentals and arithmetic reasoning. 

Group Involved in Study 

The group of students hose test scores are involved 



in this study consists of forty-three eighth grade graduates 

chosen at random. The cumulative record folders for all 

eighth grade graduates in the city of ?ortland, Oregon are 

sent each spring to the administrative offices of the school 

district. ITere they are distributed among the various high 

schools in the city according to a pre-arranged plan. The 

students chosen for this study were taken at random from the 

list of graduates that were to attend Roosevelt High School 

the succeeding fall. Each of the seven elementary schools 

included in the Roosevelt High School District was repre- 

sented in this group. 

Tests and Procedures Used 

The test results that formed the basis of this study 

were obtained by the use of the Progressive Achievement 

Tests, Intermediate Battery, Form B, 1943 Edition. The 

tests were administered to all of the students in September 

of 1947. The Progressive Achievement Test has been widely 

used throughout the city and is recognized as one of the 

better instruments for measuring scholastic achievement. 

The comparisons desired, as set forth in the purpose 

of this study, necessitated the computation of correlation 

coefficients involving the data obtained from the above 

mentioned tests. These coefficients were determined by the 

use of the Pearson Produet-Ìoment Method. The results of 
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these computations may be found in a later chapter of this 

study. 

In order to obtain a better picture of the group of 

student5 used in this study, the writer has also obtained 

the intelligence quotient score of each student as deter- 

mined by the Otis Self-Adxninisterinß Test and has oalcu- 

lated the median score of the group. 
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CHAPTER II 

BASIC STUDS IELATED TO ThIS PROBLE4 

Many or our early texts in arithmetic and perhaps some 

of the more recent ones have been severely criticized for 

the "difficulties in language that are carelessly tolerated 

by authors" (1, p.153). Still another writer closes a 

discussion on arithmetic tests with this statement: "It 

might be well for inexperienced teachers to note this fact 

That failure to solve verbal problems may be due to a lack 

of training in reading rather than a lack of training in 

numbers" (3, p.6'7). 

Statements such as these may well have served to pro- 

mote an interest in research to determine the re1aton that 

exists between reading comprehension and arithmetic reason- 

ing or problem solving. 

!any such investigations have been conducted. heoorded 

here are the results of a few that appear to be quite rep- 

resentative of the work that has been done in this field. 

Special training in carex'ul reading and analysis of 

problems was required with advantage to pupils in the case 

reported by Newoomb (8, p.183-89). Along this saine line, 

Lessenger (6, p.287-9l) conducted an expertment in which 

the pupils were given intensive training in reading. The 

increase in ability in reading arithmetic problems was 
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closely related to the trogress made in reading. The result 

of an investigation made by Harlan (5, p.145-49) shows that 

there appears to be a parallelism in the school history of 

pupils between theIr achievements in reading and arithmetic. 

In analyzing the causes of failure in ninth year 

algebra, Vattawa (11, p.22) states: "Recent studies show 

that perhaps about twenty per cent of the failures in ninth 

year algebra may be attributed, to the inability of the 

students to read their problems so as to understand them." 

In more recent studies, Coffing (2, p.1O-14) found 

positive correlations averaging above .50 between paragraph 

meaning and arithmetic reasoning and Treaoy (10, p.86-96) 

found a definite positive relationship between reading 

skills and the ability to solve arithmetic problems. 

In seeming opposition to these observations are the 

findings of two investigators. hansen (4, p.111-18) in a 

study of faotors associated with successful achievement in 

problem solvinF in sixth grade arithmetic round a negative 

correlation between reading comprehension and problem solv- 

Ing. 1lson (12, p.380-86) finds in a study of silent 

reading that pupils make very different scores when they 

are subjected to tests 'i'hioh require ability to read prob-. 

lema in arithmetic from those that they make when reading 

geography or graxmnar or poetry. 

In contrast to the almost unlimited number of studies 



available concerning the relation of reading ability to 

arithmetic ability, the writer found very little evidence 

establishing the relation of arithiiietic fundamentals to 

arithmetic reasoning. 'erhaps this relationship is too 

evident to require scientific data to establish its iinpor-. 

tance. 

The study made by Hanson (4, p.111-i8) throws some 

light on this situation. In an effort to determine the 

factors associated with successful achievement in problem 

solving, he found a high positive correlation between 

arithmetic fundamentals and problem solving. 
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CHAPTER III 

THE STUDY 

The group of students chosen for thIs study was taken 

from a number of elementary schools in preference to taking 

any one class In one of the schools in an attempt to get 

a more representative group. The results from any one 

class would perhaps have been more easily influenced by 

specific types of instruction and would possibly not pre- 

sent as accurate a picture of the relationships investi- 

gated here. 

Out of approximately 500 eighth grade graduates that 

were scheduled to attend Roosevelt High School in the fall 

of 1948, the forty-three students, whose scores were used. 

in this study, were chosen completely at random. 

Table I shows the frequency distribution of' the 

TABLE I 

Intelligence Quotient Frequency 
Distribution Table for the Random Group. 

Intervals Frequency 

121-125 5 

116-120 5 

111-115 5 

106-110 8 

101-105 6 

96-100 5 

86-90 3 

81-85 0 

76-80 1 

71-75 1 

- 106.937 



intelligence quotients of these students as determined by 

the Otis Self-Administering Test. The median for the group 

is shown to be 106.937. This would seem to indicate that 

the random sample chosen for this study is one of about 

average intelligence., The distribution shows a slightly 

larger percentage In the upper intervals than would be 

found in a perfectly normal distribution. 

I'rom the cumulative record folders of each of the 

selected students was a.Uo obtained their scores on various 

portions of the Progressive Achievement Test, Intermediate 

Battery, Form E, 1943 Edition, which was administered In 

September of 1947. 

Table II (page 9) shows the comparative scores of the 

forty-tLree students in reading comprehension, arithmetic 

reasoning, and arithmetic fundamentals upon which iS based 

this study of correlations. licoognition is made here of 

th Lact that these measures are by no means perfect, but 

that they do represent the results of measuring devices 

that are comparable to the best efforts in the field. 

Table III (page 10), based upon information shown in 

Table II, is the correlation table which shows the rela- 

tion of readIng comprehension to arithmetic reasoning. 

This table or scattergram shows the development of the 

information that Is necessary for the calculation of the 

coefficient of correlation between two variable factors 



TABLJ n 
ieïative Loores O Students ILS Determined 

by the Progressive Achievement Test. 
tudent head.Comp. Arith.Fund. Arith.Reas. 

i 46 26 2]. 

2 31 47 28 

:3 
40 61 34. 

4 31 39 29 

5 47 69 28 

L 45 68 32 

7 38 4.4. 2]. 

8 36 54. 16 

9 44 44. 24. 

lo 37 4.4. 17 

11 29 37 13 
12 ¿f8 73 27 

1j 51 76 35 
14 4.1 52 20 

15 37 49 20 

16 4.7 48 19 

17 4.2 53 25 

18 45 55 4.2 

19 25 15 17 

20 4.3 53 22 

21 32 14. 16 

22 25 27 9 

23 40 53 26 

24. 6 53 23 

25 30 36 23 

26 34. 25 11 

27 40 40 22 
28 44 43 29 
29 47 64. 49 
30 38 63 21 

31 28 41 21 

32 49 71 22 
33 37 40 19 

3AF 41 55 29 

47 4.3 20 

36 27 12 14. 

37 39 40 30 

38 42 46 19 

39 4.3 15 

4.0 50 60 32 

41 44. 67 32 

42 44 73 41 

43 34 43 12 
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according to the Pearson Product-oment Method. TJsinß the 

information given in Table III and one of the common vari- 

ations of the Pearson Method, the following calculation is 

made for the coefficient of correlation (r) for reading 

oomprehension and arithmetic reasoning: 

N XY r- 

128 
(-.302 $.l.02) --3 - 2.317X2.989 

2.976 - (-.308) 
- 6.925 

3.28k - 6.925 

= .474 

In the above calculation, xy and N are determined 

directly from the table, c and c, are determined by the 

Lfd 
fraction -r- and dx and O'y by the relation 4-n- 

The result of this calculation seems to indicate thet 

the coefficient of correlation between reading comprehen- 

sion and arithmetic reasoning, as determined from the data 

available in this study, is a positive correlation of .474. 

Similarly, Thble IV (page 12), based upon information 

shown in Table I, is the correlation table which shows the 

relation of arithmetic fundamentals to arithmetic reasoning. 



TABLE IV 

Correlation Table Showing Relation o Arithmetic Fundament. 
als and. Arithmetic Reasoning as 1easured by the 

Progressive Achievemont Test 
I I I I I I I I I 

1c\ If U\ U I4 .Ç\ i\ It' LC' tt\ t.0 f\ tt\ lf\ U\ t\ L( t(\ i.f 

. s 

o t- 
s . 

N - 
. 

-4' r-1 

. . 

r-4 « 
. . 

u: 

. 

C' 

s 

C' (j' 

i 
C\ 

S 

(\ O O t' t U d fci 
r-4 r4 r-4 C'! N (f\ r' ± + . 

46.5- 
49.5 .'. 

-s- 9 81 

43.5- 
4.6.5 + - - 

40.5- 
4.3.5 2 +7 14. 98 

37.5- 
40.5 0 + - - 

34.5- 
37.5 1 5 25 

31.5- 
____ 

34.5 f i4 1.') 64 

28.5- 
31.5 4 +3 1.2 36 

25 5- 

____ 

28.5 . 
4 +2 6 16 

22.5- 
25. ____ . 

4 4j 4 

19 
22,5 i o - - 

19.5 5 - -5 5 

13.5- 
16.5 2 3 - -6 12 

10.5- 
13.5 1 . 

3 - -.9 27 

7.5. 
____ 

10.5 1 1 -. -4. 16 

f 

____ 
3 0 i2 i ) 4 443-4384 

a -5 -L -: -2 -1 -f1 +2 +3 +4 - 

fä -15 9 -4 l2 - 7 ¿) 12 16 1 

fd2 75 

_L.. 

- 27 12 - J 12 

xy 25 - 21 4 -5 - 2 I& 57 56 186 
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Using the information given in Table IV, a similar 

calculation is made for the coefficient of correlation (r) 

between arithmetic fundamentals anti arithmetic reasoning: 

CXCy 

fx6y 

186 
---n-_(.023x1.02) 
- 2.36 X2.99 

4.325 - .023 
- 7.06 

- 't.3°2 
- 7.06 

= .609 

As before, xy and N are determined directly from the 

table, o1 and 
ay 

are determined by the fraction and x 
and .ay by the relation). 

The result of this calculation seems to indicate that 

the coefficient of correlation between arithmetic funda- 

mental and arithmetic reasoning, as determined from the 

data made available in this study, is a positive correla- 

tion of .609. 
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CHAPTER IV 

SUMMARY AND CONCLUSIONS 

The writer has, in this resfarch problem, tried to 

obtain reasonably reliable soares of achievement in the 

areas of reading comprehension, arithmetic fundamentals, 

and arithmetic reasoning and has by means of a purely sta- 

tistical treatment tried to show vdiat correlation, if any, 

exists between these areas and to make a comparison of these 

correlations. 

The results of the statistical treatment may be briefly 

summarized as follows: On the basis of the data available 

in this study, a definite relationship seems to exist be- 

tween reading comprehension and arithmetic reasoning and 

between arithmetic fundamentals and arithmetic reasoning. 

Caloulations made, using the Pearson Product-Moment ethod, 

show coefficients of correlation of .474 for the former 

and .609 for the latter. 

The results of this study seem to indicate that achieve- 

ment in arithmetic reasoning is significantly related to 

achievement in both reading comprehension and arithmetic 

fundarientals, but that it appears to be somewhat more close- 

ly associated with arithmetic fundamentals. 

The writer is aware of the possibility that all of the 
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factors in this study may be affected by still other fac- 

tors, It has not been within the soope of this study to 

determine, for inatance, the relation of native intelligence 

to the elements Involved In this problem. Possibilities of 

this nature might well become problems for future research. 

An earlier review of research basic to this problem 

indicated that there has been somewhat of a disagreement 

in the findings of certain investigators. This apparent 

disagreement between the two sets of findings is perhaps 

removed by an elaborate inve3tigation made by Terry (9, 

p. 365-77). ThIs investigation shows that when reading 

numerals one divides the material being read into much 

smaller units than when reading words. 

The fact that the range of recognition for numerals Is 

so different from the range of recognition for words and 

letters explains why it Is that pupils are often very much 

confused in their reading of arithmetic problems. The 

textual part of an arithmetic problem requires one type of 

attention, while the numbers call for an entirely different 

type. The child who is reading such a problem is, as a 

result, stopped in his progress through the problem every 

tizie he comes to a number, Not only so, but it requires an 

entirely different type of memory to keep numbers in mind 

from that which Is required to recall the logically coherent 

words and phrases which make up the verbal part of the 
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problem. 

In still another study, toCallister (7, p.191-201) 

analyzed the readinp errors in several subjects, including 

arithmetic, and found certain difficulties were peculiar 

to each subject, with sonie common to several subjects. He 

8tated: "The reading difficulties identified by this in- 

vestigation demonstrate the need for giving special atten- 

tion to reading activities in conneotion with the teaching 

of each content subject." 

The research which has been conducted may justify 

certain tentative conclusions: 

1. A knowledge of arithmetic fundamentals is posi- 

tively related to arithmetic reasoning. 

2. Studies of the relationship of reading compre- 

hension to erithmetic reasoning are somewhat contradictory. 

A possible explanation of these discrepancies is that read- 

Ing comprehension was not interpreted or measurea in the 

same way in the various studies. 

3. The weight of the evidence indicates that there is 

a positive relationship between reading comprehension as It 

has been measured and arithmetic reisoning. 

4. On the basis of the relationship disclosed in this 

and other studies, it seems quite evident that s. consider- 

able amount of effort might well be plaoed upon reading 

skills In the arithmetic situation. 
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