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CHAPTBR I 

WTRODOCTIOM 

How learning takes place» the factors that affect 

learning, and the interrelationship of affectant variables 

have long been problems facing educators. Evidence of 

these problems can be seen by the continuous experimenta-

tion within the school situation. In an attempt to improve 

learning, students are often grouped according to ability, 

3®x, age, interest, achievement level, or other criteria. 

Schools have also developed testing, guidance, and coun-

seling programs to enable the student through better 

planning to achieve in & manner consistent with his 

potential. 

Providing the necessary educational incentive to 

facilitate student achievement requires a great deal of 

knowledge about the individual student. To build and ex-

pand this knowledge requires many tools, much experimenta-

tion and evaluation, and a constant awareness of changing 

factors. 

The purpose of this study was to examine two of th© 

factors which affect learning and achievement, intelligence 

and socio-economic status. It was felt that the more 



educator's know about these factors, the more readily they 

will be able to provide a sound basis for making desirable 

change s. 

Statement of the Problem 

The problem of this study was to determine the inter-

relationship of intelligence, socio-economic status* and 

ten subtest measures of achievement in a selected popula-

tion of high-school seniors. 

In addition to the general problem, the specific 

problems were as follows; 

1. fo determine the relative independence or de-

pendence of each of the variables in relation to their 

influence on each of the other variables. 

2. To determine the degree of predictive validity 

with which behavioral regression equations can be used 

in terms of intelligence, achievement, and socio-economic 

status. 

Hypotheses 

1. There will be a positive correlation between 

intelligence and socio-economic status. 

2. There will be a positive correlation between 

intelligence and each subtest measure of achievement. 

3. There will be a positive correlation between 

socio-economic status and each subtest measure of 

achievement. 



ij.. There will be a positive intercorrelation between 

each of the subtest measures of achievement• 

5. There will b© a positive intercorrelation between 

intelligence, socio-economic status.» and each, subtest 

Measure of achievement. 

6, The extent of tho correlation between any two of 

the variables will be dependent on the magnitude of the 

third variable• 

7» There will be no significant difference in mean 

intelligence, achievement, or socio-economic status between 

males and females# 

Q. There will be significant differences in the inter-

correlations between intelligence and socio-economic status 

for the specific areas of achievement; and there will be 

a difference between male and female subjects in relation 

to these araaa. 

Definition of Terms 

The terms intelligence, achievement, and socio-economic 

status, as used in this investigation have no meaning 

other than those stated by the makers of the tests re-

ferred to in this study. Only those characteristics of 

intelligence, achievement, and socio-economic status 

measured by the instruments used will be considered in 

comprising the definition of the respective terras. 



Achievement, as defined by Linquiat (22Is is the de-

gree of ability to perform, both quantitatively arid quali-

tatively, on predetermined facts and concepts. 

Socio-economic status, as defined by Warner (31) > is 

the relative position a person holds in society based on 

the prestige arid power he holds as a result of his occupa-

tion, incomes and living area. 

Intelligence, as defined by the authors of the Cali-

fornia Short Porra Test of Mental Maturity (30),, ia "the 

ability to see and understand relationships." 

Limitations of the Study 

The statistical inference made from the findings of 

this study will have empirical value only for specific 

populations having approximately the same mean and standard 

deviation for the same variable combinations. 

Basic Assumptions 

It is assumed that the sample selected, due to the 

randomizing process, will be representative of the total 

school district population. It is further assumed that 

all other factors affecting the correlations, due to the 

size of the sample, will be randomized. It is assumed that 

the measures of intelligence, achievement, and socio-

economic status are truly representative of each subject's 

value in that area. 



Background and Significance of the Study 

The educator of today is faced with the problem of 

continuous curriculum revision in many varied educational 

settings* To program adequately educational experiences, 

the professional educator must have at his command a wealth 

of knowledge about physical needs of the educational setting. 

Coupled with this knowledge must be a comprehensive under-

standing of the behavioral characteristics of individuals. 

Many psychological tools are available to the educator to 

help ascertain such things as intelligence5 personality, 

achievement, aptitude, and background. 

Most educators and behavioral scientists agree that 

the achievement an individual attains is dependent, not 

on any one of the factors named in the preceding sentence, 

but all of these as well as others, interacting in a com-

plex relationship. Mo single instrument can furnish the 

educator with 100 per cent accuracy in the prediction of 

individual achievement. 

To predict achievement accurately, as many dependent 

variables as possible must be examined in their functional 

relationship with the criterion. Only in this way can the 

educator determine the relative aspect of achievement. 

Before the curriculum can be designed or changed, the 

educator must know the nature of achievement in relation 



to tli© other variables. To make cnanges without tills 

understanding can be don© only by trial aisl error* 

The significance of this study lies in the belief that 

"where we are" is one of the most important steps in the 

curriculum-dasigning process. Without a knowledge of these 

factors, planning is directionless. 

Researchers have long recognized the need for research 

in the area of predicting human behavior * Studies involv-

ing human behavior are almost as old as tiie instruments 

themselves. The plan usually followed by this type of 

research is to take a sample from some population and 

analyze the relationship between two variables, such as 

intelligence and achievement. A few researchers have at-

tempted to determine the interrelationship of three 

variables such as intelligence, achievement, and social 

status. A considerable number of studies have been made 

in the area of predictive analysis, few of which could be 

considered extensive in term.3 of magnitude of investiga-

tion. 

The following studies presented are representative 

of correlational research involving intelligence quotients 

(I. Q.). achievement, and socio-economic status (S. S. S.). 

The first group of studies examined was concerned pri-

marily with 1. Q. arid S. E. S. The second group was 



composed of those dealing with the relationship between 

I, Q. and achievement and the interrelationship of the 

three variables combined. 

A study conducted by Pressey and Ralston (21+) explored 

the relationship between 1. Q. and S. E. S. for ages ten 

to fourteen years. She I. Q, measure was a scale developed 

at the University of Indiana. The measure of S, P. S. 

was a special seal© based on the occupation of the father 

of the subject. In this study, the only groups under ex-

amination were the upper and lower 10 per cent of the I* Q, 

distribution. The Investigators found that for the labor-

ing class 6 per cent were in the upper 10 per cent of the 

!• Q. distribution and 1? per cent fell in the lower 10 

per cent* For the professional and executive class, £l 

per cent were in the upper 10 per cent and only 3 per cent 

in the lower 10 per cent of the distribution. Based on 

these findings it would appear that I* Q» is directly re-

lated to class structure» 

In a study conducted by Collins (3), the Otis Primary 

and Advanced group Teats were examined in relation to 

S. S. S. based on occupation of father* The group was 

composed of students from grades one through four. Based 

on the established criteria, Collins found 10 per cent 

of the laboring-class children were termed superior in 



I. Q* and £0 per cent of the professional-class children 

were tamed superior in I• Q. The aiean X« Q* of the pro-

fessional group was III4. whereas the moan. I* Q. of the 

laboring-class group t-ms 94* Collins' study indicated 

that occupation of the father had a definite bearing on the 

I. Q. of the offspring* 

A study was conducted in Georgia by Stroud (29). 

Stroud's sample was taken from all elementary school 

children in two counties. The xaeasure used was the 

Pre3aey Classification Teat which was correlated with 

S, E. S. and determined by the amount of property tax 

assessment of the parents. A positive correlation of »25» 

was found. The positive correlation would indicate that 

a low-level relationship existed between intelligence and 

property value owned toy parents# 

Bailey and Jones (2) explored the relationship between 

I, Q. and S. E. 3. for children from infancy to six years 

of age* The correlation between I. Q. and education of 

parent was . 59» between I * Q,» and occupation of father, 

.38, and between X* Q. and total combined income of family, 

.32. A composite score of S. E. S, was determined, and 

a correlation coefficient of .1+1 was found. The general 

conclusion was that the degree of positive correlation 

Increased fro® Infancy to age six years. The results of 



this study indicated t h a t the longer the variable acts on 

the chili, socio-economic status had an increasing effect 

on i n t e l l i g e n c e . 

In a s tudy involving t e n - y e a r - o l d children, Havighurst 

and Jenke (1?) found a mean I. Q. of llU- for the lower-

middle class and a mean I . of 91 for the lower-lower 

class. This study was significant largely because the 

investigators tested t h e I® Q. using several different 

tests as opposed to a single measure commonly used i n 

research p r o j e c t s of t h i s n a t u r e . 

Bonney (3) examined the r e l a t i o n s h i p between I . Q. 

and S. jE. S. f o r grades t h r e e t o f i v e . The measures used 

were the Minnesota Home S ta tus Index and the C a l i f o r n i a 

Test of Mental Matur i ty . Based on grade l e v e l s , the 

c o e f f i c i e n t s were f o r grade t h r e e , .3^ , f o r grade f o u r , 

.31» and f o r grade f i v e , .l|5» These r e s u l t s Ind ica t ed 

t h a t t he re was a very s l i g h t i nc rease i n the degree of 

r e l a t i o n s h i p between 1 . Q. and S. E. S. as the ch i l d p ro -

ceeded through the primary g rades . 

A study was conducted by Havighurst and Bresse (19) 

involv ing t h i r t e e n - y e a r - o l d c h i l d r e n . The s tudy was made 

i n the same community in which Warner v a l i d a t e d the Warner 

i * JL* £• The Primary Mental A b i l i t i e s Test was the I . Q. 

v a r i a b l e . On the s i x s u b t e s t s of the Primary Mental 

Abilities Test a c o r r e l a t i o n of .20 to .I4.O was reported. 
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The coefficient: of correlation for the composite Primary 

Mental Abilities score and S. E. 3. was not reported, file 

results indicated that S. 1. 8. was related to the various 

factors of mental ability in differing degrees. 

A study involving the Warner I. S. £, was conducted 

by Bells (10). A modified version of the Warner I, S. £. 

was used as the measure of S. £. S. Cor r©lations were 

computed for nine- and ten-year-old children and for 

thirteen- and fourteen-year-old children as followst 

9-10 yeara: 

Correlation between Warner I* £5. £. and 
Henman Kelson • . . . . 

Correlation between Warner I. S. £• and 
Otis Alpha Verbal . . 7 .~. 7 . . . 

Correlation between ¥arner 1. J3. £. and 
Kuhlman-Anderson . . .*~» . •""% . . 

Correlat?ion '"̂ etween Warner X_. j3. £• and 
Otis Alpha Hon-verbal 7 «"~\ 7 . . . 

13-14 years? 

Correlation between Warner 1* S, £• and 
Teratan-Mcleatar . . . 7 « . 

Correlation between Warner I. S. £. and 
Otis Beta 7 . . . . 

Correlation between Warner I. J3. £» and 
California Mental llatuFity . • 

Correlation ̂ '̂fef®eiri'"Wariier "tS» £« and 
Thurstone Reasoning (percentiles) , 

Correlation 'between'Earner ,1. S. £. and 
ffhurstone Spatial (per^enTllea) 

• 35 

.34 

.33 

.28 

• # • 

•43 

.40 

.30 

.26 

.20 

Sella1 results showed that I. Q. was related to socio-

economic status but varied in degrees of relationship 

dependent upon the measure used. 
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In examination of rural environment, Sewell and 

Ellenbogen (25) found much the same results as several 

other studies reported* The S« P. S. was determined toy 

occupation of the father, parental education, and family 

prestige in the community. The investigators found that 

farm laborers' children had a mean I. Q. of 97*5 and 

business and professional people•s children had a mean of 

108.9. Parents of low educational attainment had children 

with a mean I. Q. of 98.3 whereas higher educational levels 

had a mean I. Q. of 107.6. Family prestige means within 

the community yielded much the same results. 

The Warner 1. jS» <2. was used together with the Wechsler 

Intelligence Scale for Children in a study by Estes (12). 

The eighty subjects were made up one half of seven-year-

old children and one half of ten-year-old children. For 

each group, one half of the subjects were from the upper-

lower and lower-lower classes, and the remaining one half 

were selected from the lower- and upper-middle and upper-

upper classes. The xaean I. Q. found for the seven-year-

old group was llU- for the higher classes and 102 for the 

lower classes, as measured by the Warner I. S. C. For the 

ten-year-old group, a mean I. Q. of 116 and 108, respec-

tively, was found for the higher and lower groups. These 

results followed much the same pattern as similar studies, 

indicating that I. Q. was related to social status. 
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The next group of studies discussed are those con-

cerned with I. Q. achievement and socio-economic status, 

either singly or factorially related* 

A study of achievement, S. E. C., and intelligence 

was conducted by Chauncey ($)» The measure of S. E. C. 

for this study was the Sims Score Card. Intelligence 

quotient was ascertained for eighth- and ninth-grade 

students by McCa.ll Multi-Mental Scale and achievement 

by the Stanford School Achievement Test. School grades 

were another measure of achievement. Chauncey found a 

correlation between grades and the Stanford Achievement 

Test of .21 and between grades &nd Sims of ,19. A co-

efficient of *30 and .35? respectively, was found between 

grades and McCall and between grades and Slma Score Card. 

A partial correlation between Sims and Stanford was de-

termined, holding the I. Q. constant, of .30. These 

results indicated that S. S. S., I. Q,., and achievement 

are related to a limited degree. 

Single (11) conducted a study using subjective deter-

minates of S. E* S. by a school superintendent. This study 

did not use correlational statistical techniques but found 

that the group determined as privileged had 12.2 per cent 

of I. Q.1s above 120. The underprivileged group had only 

1.8 per cent in the above-120 range. Conversely, the 
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privileged had 6 per cent in the 80-and-bolow range of 

I. Q.«s. 

ft study using a sample of high-school and junior-

high- school students was conducted by Collins and Douglas 

(9). The purpose was to ascertain the relative relation-

ships between high and low socio-economic groups and school 

success. The sample was divided into three groups* Group 

I was failing on© course and doing far-below-average work* 

Group II was doing superior work in terms of grades. Group 

111 was doing average work in terras of grades. Results 

showed that Group II had 22 per cent of its membership 

from the professional and executive class with only 11 

per cent from unskilled labor. In Group I, none came from 

the professional class whereas 66 per cent were from un-

skilled labor• It was concluded that unsatisfactory home 

environment contributed to poor grade a, 

ffemzek (23) used several measures of intelligence 

in a correlational study with S. E, S. The I. Q. measures 

used were the Army Alpha lumber J3, Terman Group Test Form 

A,, Miller Mental Abilities Test Form A, Presaey Senior 

Classification Test, and Haggerty-Deta Number 2. The 

S. E. S. factors were (a) education of mother, (b) educa-

tion of father, and (c) occupational status of father. 

The resulting coefficient of correlation between the various 

measures of I. Q. and S. E. S. were (a) ,27, (b) . 27, and 
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(c) -.18. It was found that the grade-point average of 

students was unrelated to S. £. S. The negative correla-

tion was attributed to the nature of the sample, which was 

composed of nigh-school students at the University of 

Minnesota High School. 'Ms atudj further emphasized the 

factor of measurement. The type of testy population, and 

location of sample all had a bearing on the results. 

In extensive investigation in terms of population 

sampling was conducted toy Coleman (6). Coleman sampled 

students from forty-three states to obtain data on I. Q., 

achievement., and S. B, S. The measures were the Kuhlman-

Anderson Intelligence Test, Sitr.3 Score Card, and various 

measures of achievement. Three groups were derived fro:n 

the Sims Score Card--Group I, high, Group II, average, 

and Group III, low socio-economic status. It was found 

that Group I was significantly higher on all measures than 

the other two groups under examination, indicating that 

S. E. S. was a definite factor in both achievement and in-

telligence . 

A sample was drawn from a population of lî OOG by 

Shaw (26) in s study using Sim® Score Card, Otis, school 

marks, and Metropolitan Achievement Teat. The following 

coefficients were found between Sims and grades, .38, 

between Sims and Otis, »31j and between Sims and achievement, 
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A partial correlation computed between Metropolitan 

and Sims, holding I. Q,. constant, gave the result of .2?. 

The simple correlation between the Otia and Metropolitan 

was ,80. These results further indicated the degree of 

interrelationship among S. E, S., I. Q.., and achievement. 

Using the same procedure as Shaw» Bryan (If.) drew a 

sample of 169 from a city of 50,000 population. The cor-

relations attained in this study were somewhat higher--

between Bias and Otia. *k9t between Sims and grades, .56, 

and between Sims and Metropolitan* .59. The partial cor-

relation between grades and Sins with I. C. held constant 

was .35. Dae to the lower partial correlation, it may be 

concluded that I. <4. was a definite factor in the relation-

ship. 

A special scale of S. 12. S. was devised by Stroud (29) 

for use in a study. The scale was made up of four parts 

and a total score. Part II was based on occupation of 

father, part III concerned education of parents, and 

part IV was made up of monthly rent payments. A sample 

of 205 students from a community of 3>000 population was 

drawn from grades two, three, five, and six. A simple 

correlation was made of the measures of S. E. S. and the 

Stanford Achievement Tests with results as follows: 
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Part i and Stanford Achievement Teat 
Part II and' Waniford "Ichi®vemenfcTeat 
Part III and Stanf 
Part I? and slaitf or<T Achievement fiat 
Composite an&''L'l£an̂ or<f IKomeyeirosnt; feiat 

ord 'iloffle'vement;'' 'feat . 

.47 
• 35 
.38 .k7 
.5? 

Later tests by Stroud using the Iowa Teat of Basic 

Skills produced the following coefficients: 

Part I and Iowa Subtest 1 ,2t|. 
Part II and''' Yowa" .22 
Part III and '"Iowa ' ̂ySlea't""3 .23 
Part IV and Iowa Subiest U . . .20 

Composite ana' fowaM'"dompoaXte .28 

As part of this study a correlation of .81 between 

the Iowa Test of Basic Skills and the Qtla Test was found. 

The scale of S. S. S. had a coefficient of only .28 with 

the Qtla. These coefficients furnish more evidence of the 

differences between various elements of social status and 

achievement. 

Havighurst and Jenke (18) conducted a study using the 

Warner I. j>. C. and examining the difference in means be-

tween groups, as defined by the index, on I. Q. and achieve-

ment. They found that on all measures the higher social 

groups made significantly higher scores than did the lower 

groups. Ho sex differences or variations between rural and 

urban groups were found. 

A study of the interrelationship of I. Q. and S. £. S. 

and achievement was conducted by Sough (15). The follow-

ing instruments were administered to a sample of sixth-

grade students in Minnesota: The American Home Scale, 
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Haggerty-Qelta Hamber 2 1. g. feat, 0'Rourke Survey Teat 

of Vocabulary, Stanford Achievement Test in Arithmetic, 

Iowa Silent Reading Test, and Language Bsnentiala Teat, 

The coefficients of correlation between these variables 

were a® follows; 

American Home Scale and 1. Q. 
American loaae Scale and Vocabulary . • . 
^erican ioine Hcale and Arithmetic . « . 
American Eiome' fcale and Beading * . • » 
er lean Borne Scale and Language 

.30 
• 32 
.27 
.28 
.33 

A partial correlation was computed holding I. Q. con-

stant with the following results: 

American Home Scale and Vocabulary , . • 
American Borne Scale and Arithmetic . « • 
American Home ^cale and Reading . . 
AwrCoan mm Scale and Language 

» * • 
• * • • • 

.17 

.16 

.11 

.19 

The result of holding I. Q» constant indicated the definite 

effect that this variable had in predicting achievement. 

The Warner 3u &. CU was used by Havlghurst and 

Sohulman (20) in a study with the Seashore Srlckson English 

Recognition Vocabulary Test. Mo sex differences were found. 

A correlation of .I4.6 was determined between the two measures, 

These results agreed with most of the other similar studies 

and gave further evidence of the relationship between socio-

economic status and achievement. 

A research project involving the Otis* Pintner Test, 

A. C. E«, and the 31ms Score Card was conducted by Gough 

(16). Coefficients of .33 and .25 were found between 
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Sims and Otis, and Sims and grades of achievement, re-

spectively# 

Tli© Sims Score Card and Iowa Test of Basic Skills were 

used in a study by Hieronpms (21). Like many of the other 

studies, the sample of ninth-grade students was drawn from 

a raidwestern population of 70,000. The resulting coeffi-

cients wore as follows: 

Between Sims and I. Q .38 (girls group) 
Between Slmi* and I. Q. . . • • . .29 (boyB group) 
Between Iowa and 1. Q. .36 (girls group) 

Between Iowa and I. Q. .31 (boys group) 

The results of this study helped to show the limited dif-

ferences between boys and girla in relation to these 

variables. 

Abrahamoon (1) utilized the Warner X. S» C. in a 

study of the relationship between scholastic rewards ac-

cruing as a function of social status. Mo statistically 

significant relationships were found. 

In a study of twelve- and thirteen-year-old children, 

the American Horae Scale and the Warner 2.. £>. jC. were simply 

correlated against each other by Pinch and floehn (13). The 

resulting coefficient was .71. The results of this study 

supported the belief that socio-economic status was some-

what uniformly measurable, as was I* Q. and achievement. 

The Sims Score Card, A.* E., school grades, father's 

education, mother's education, intent to go to college, 
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and Otis Beta were used toy Sims (27) • The results were as 

follows i 

Between Sims and A. C_. E. 
Between Otis and gracfes"" 
Between Sims and grades . . . . . . 
Between £ims and father * 3 occupation 
Between Sims' and mother's education 
Between "Simla and intent to go to college 

.38 

.31 

.25 

.42 
•US 
.57 

These results agreed with related studies on these factors 

and furnished further evidence of the varying degree of 

relationship between these variables. 

Coleman (7) used the Otis Quick Scoring Test Beta and 

the Stanford Achievement Test to examin® tho relationship 

between intelligence and achievement. Based on reading and 

arithmetic subtests of achievement, Coleman concluded that 

intelligence and achievement overlapped 95 per cent. 

A study conducted at the University of Iowa by Friedhoff 

i l k ) was one of the more detailed studies. It was princi-

pally a study involving X. Q., as measured by several in-

struments, S. £. S.» by two instruments, and achievement 

as measured by the Iowa Teat of Basic Skills and school 

grades. The over-all findings were as followst the coeffi-

cient of correlation between I. Q.» and S. E. S. ranged 

from .15 to .52, and the Primary Mental Abilities Test pro-

duced higher coefficients than did the Otis in all cases of 

comparison. 
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The Sims Score Card yielded a higher correlation than 

did the Warner I. J3. £. in the comparative oases. However, 

the occupation subtest of the Warner I. S. C» correlated 

almost as highly with I. Q. as did the total measure of 

3. E* S. Social class identification by the subject himself 

was not highly related to I. Q. (.Ofy. to .35)• 

The coefficients between S. 2. S. and achievement were 

higher than those between S. S. S. and I. Q.. The range was 

from .32 to »$k* In general, the Iowa scores did not cor-

relate highly with S. B* S. when I. Q. was held constant in 

a partial correlation situation. 

The relationship between I. Q. and achievement varied, 

depending on the measure, from .$1 to .89. Holding I. Q,. 

constant, the coefficient of correlation between achieve-

ment and S. E. S. ranged from -.13 to +.54> depending upon 

the measure and the group under analysis. Holding S. E. S. 

constant, no difference was found between the zero and first-

order coefficients between I. Q. and achievement. A multiple 

correlation found no significant difference between zero and 

first-order coefficients of the Iowa Test and I. Q. 

In summarizing the related research, it can be ob-

served that the reported range of correlation coefficients 

ranged from about .30 to »$Q* When S. E* S. was plotted 

against I. Q«, socio-economic status correlated with achieve-

ment within a range of .19 to .59# When school grades were 
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used as achievement measures instead of objective measures, 

the correlations did not attain the saaa degree of positive 

relationship, yielding only .20 to »30« 

Multiple correlations were so few, inconclusive, and 

incomplete!j reported that no real range could be stated 

as representative of the current literature* 

Moos of the studies reviewed were undertaken in the 

east and midwest, with a limited number in tiie south. In 

all cases the size of the aample was quite small, generally 

in the rang© of I4-O to 350* The majority of studies were 

mad© in university communities or in communities of less 

than 50*000 population. Hone were fro® major metropolitan 

centers* The statistical procedures used, where reported, 

assumed lenitary of all variables; few indicated that re-

finements had been applied to data® 

Few, if any, conclusions can be drawn from the re-

lated studies in relation to population prediction for 

two reasons 1 first, no two studies used exactly the same 

variable measures with the asm© type of sample; and second, 

the limited nature of the populations under analysis would 

Make generalizations low in statistical significance, 
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CHAPTER 11 

METHODS AMD PROCEDURES 

Testing the hypotheses and achieving the purposea of 

this investigation required certain methods and procedures. 

It was necessary first to determine th© instruments that 

would most effectively measure the desired characteristics 

within the limitations of a public-school situation; second 

to determine what procedures would be employed in the col-

lection of the data; and third to determine the statistical 

procedures needed to tost the hypotheses. 

Instrument Selection 

The instruments selected for this investigation were 

as follows: 

Socio-economic Status 

The Warner Index of Status Characteristics {I. jS. jS.) 

(6) was selected for two reasonst first, the character-

istics measured are those on which data can be obtained 

in a public-school situation, and second, the scale has 

been validated for this population as reported below* By 

applying this scale to information obtainable from student 

enrollment cards, a value of socio-economic status can be 

26 



27 

determined. Versions of this scale have been used in 

numerous investigations of the type undertaken in this 

study. The scale is wade up of four weighted character-

istics—occupation of parent, source of income, house type, 

and dwelling area* Three of the four characteristics com-

prise the version of the seal© used in this investigation. 

Warnerj in developing the scale, determined alternate value 

of the weighted characteristics for use when it was not 

feasible to use all four characteristics• The alternate 

values of the characteristics are reported in Appendix 3. 

The characteristic of source of income was eliminated for 

use in this investigation. Warner found, in developing the 

scale, that of the four characteristics, source of income 

could be omitted with the least loss of prediction ac-

curacy. 

Achievement 

The Iowa Test of Educational Development, Form X-k 

was selected as the measure of achievement (2). This test 

represents one of the most comprehensive achievement tests 

available for general large group administration* The 

test yields achievement scores on each of the following 

nine areas: 

1. Understanding of basic social concepts. 

2. General background in the natural sciences* 

3* Correctness and appropriateness of expression* 

if.. Ability to do quantitative thinking. 
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5. Ability to interpret reading materials in social 

studies. 

6. Ability to interpret reading materials in natural 

science. 

7. Ability to interpret literary materials. 

3. General vocabulary. 

9. Use of sources of information. 

10. Composite achievement score. 

Intelligence 

The California Short Form feat of Mental Maturity 

S-Fpm was the measure of intelligence used. High validity 

and reliability coefficients have been found for all types 

of populations. The test was developed from the Stanford-

Bine t. The reported validity coefficients are *88 with 

the Stanford-Blnet and .80 with the Wechaler intelligence 

test (5). 

The Warner I» JS. CU was used in a pilot study to 

determine the reliability and validity of the instrument. 

A group of thirty-five adults for which all necessary in-

formation of socio-economic status (S. E« S.} was obtainable 

was selected. A rating of S. 1, C. for each of the sub-

jects using the short-form Warner Jt. S. £. was computed. 

A rating of S. B. S. using the American Home Soale and a 

rating of S. !, S. using the standard form of the Warner 
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JL* JL* £• were determined. A validity coefficient was de-

termined for each combination as follows? 

Coefficient ©f 
Test Correlated Correlation 

Warner 1. JU £. short for® and 
American"""Home Seal© .86 + .03 

Warner'''!'.' S.' C« short form and 

standard"*form I, S, £. .92 ± ,0i{. 

The preceding technique was repeated, with the in-

vestigator determining the ratings on the short form of 

the Warner S. £. and an independent rater administering 

the standard form of the tfarner I* S# £• and the American 

Home Scale. The following coefficients were found: 
Coefficient of 

Test Correlated Correlation 

Warner JU S, £. short form and 
ifoserican"'Home Seal© .83 + *05 

Warner'"C.*"' '''sferî 'Tora and 

stabdardnr©rm I.# S. £. .90 + .03 

fo determine the reliability of the instrument, a 

teat-retest method was utilized. The investigator ad-

ministered the scale and determined a value* One month 

later the seal© was readministered by another rater. The 

coefficient of reliability was ,86 + ,01# These reliability 

and validity coefficients tend to indicate that the short 

form of the Warner jt. J3. £. is a reasonable measure of 

socio-economic status as compared with other measures® 
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Procedures for Collecting Data 

In aii effort to maximize the value of the sale©ted 

instruments, th© following administration and collection 

procedurea were employed: 

The population sampled included all twelfth-grade 

students in white senior-high schools within a large 

southwestern school district. The total size of the 

population was U»06l» 

A random sample of approximately 25 per cent of the 

population was selected in the following manner: In order 

to assure that a random sample, as defined hy McMemar 

(3» P* 55)* was achieved, a procedure which assured that 

the selection of any one subject in no way affected the 

selection of any other subject was utilised. To achieve 

this result, numbers were assigned to each of the 4,081 

subjects. To assure that each community of the school 

district was represented in its true proportion, each 

school was sampled in the same ratio* The numbers of 

subjects for each school were then selected from a table 

of random numbers (Ij.) until the appropriate number had 

been selected from each respective school. 

The values for the Warner I, jS, £„ were computed 

during the spring and summer of 1963. Each of the 9?6 

subjects' homes was evaluated under the criteria specified 

in Appendix A. 
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Ths values for achievement were those made by til© 

subject on the Zona Teats of Educational Pewlowttnt as 

administered under a masa-testing program conducted the 

third week of September, 19&2. All tests were administered 

in accordance with established control procedure as defined 

by the test makers (2). 

The measure of I. Q,. was taken from the students' 

permanent records. This test was administered to the 

students at the eighth-grade level. 

As this study is specifically interested only in 

students who have attended four years in the selected 

school district, only those students conforming to this 

standard were considered in making up the population to 

be sampled. 

Procedures for Treating Data 

The following statistical procedures were employed to 

test the hypotheses and to provide an empirical basis for 

interpreting the results t 

1. Determine significance at the 5 per cent level of 

any difference in raean 5. 13» 8# or I. Q. between the 

sample and individuals missing all or part of the Iowa 

Testa of Educational Development* A mill hypothesis was 

tested by r t test in accordance with McNemar (3, p. 82). 
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2# Determine the level of significance of any dif-

ferences in means existing between male and female groups 

on each of the twelve variables. A Jt test was used as in 

number- one. 

3. Determine simple correlation coefficients between 

each of the twelve variables. Pearson1s r1s were computed 

la accordance with McHem&r (3, p. 130)• 

J+. Determine at what level of significance the above 

correlations are different from zero. An appropriate jb 

test was used (3, p. 245)* 

5. Determine the partial correlation coefficients 

between I. Q. and each subtest measure of achievement, 

holding socio-economic status constant. 

6. Determine the partial correlation coefficients 

between each subtest measure of achievement and socio-

economic status holding I, Q, constant (3, p. 165)» 

7. Determine at what level of significance the 

partial correlation coefficients differ from zero* An 

appropriate jb test was used (3, p. 167). 

8. Determine the multiple correlation coefficients 

between 1, Q., socio-economic status, and each subtest 

measure of achievement (3, p. 175) • 

9» Determine at what level of significance the 

multiple correlation coefficients differ from zero. De~ 

termining the significance of the multiple correlation 

coefficients was achieved by an analysis of variance 

technique (3, p. 276). 
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10* Determine the regression equation of the inter-

relationship of I. socio-economic status» and each of 

th© subtest measures of achievement (1# p. ij.89). 

11. Doteraine the level of significance of all re-

gression coefficients and constants (1, p. î 99)-

12. Determine the standard error of astiaiate of each 

regression equation (3> p* 135). 

Ho compute the partial and multiple correlation co-

efficients and derive the regression equations, multiple 

linear regression analysis was used. A best-fit lino, 

for each equation, was determined in accordance with ap-

propriate statistical procedures outlined by iSzekiel (1) 

and Mclema? (3) • 

By determining the correlations between and among 

the variables as described in the preceding section, the 

degree of relationship existing between theia can be 

ascertained. The purpose of writing the regression equa-

tions was to make use of the relationship in a predictive 

sense. 
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CHAPTER III 

RESULTS OF STUDY 

Til© purpose of this chapter is to present the findings 

of this study* The results of the study are presented in 

the following order? sample descriptions hypotheses test-

ing, and regression equations. 

numbers one through twelve have bean used to represent 

the variable® in all tables* The numbers representing the 

variables are as follows: 

Variable 

Number Variable 

1 Intelligence quotient 

2 Socioeconomic status 

3 Understanding of basic social concepts 

if. General background in the natural 
sciences 

5 Correctness and appropriateness of 

expression 

6 Ability to do quantitative thinking 

7 Ability to interpret reading materials 
in social studies 

8 Ability to interpret reading materials 
in the natural sciences 

9 Ability to Interpret literary materials 

35 
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Variable 

Number Variable 

10 General vocabulary 

11 Composite achievement acore (based on 
Variables 3-10) 

12 Use of source8 of information 

Sample Description. 

The results presented, in Table 1 describe the popula-

tion sample in terms of mean and standard deviation of 

each variable. In order that relative comparisons between, 

male and female subjects may be made, the table shows mean 

and standard deviations for males, females, and the com-

bined group. 

The data are presented in order that generalizations 

for related populations may be made. It may be noted that 

some differences in means exist between male and female 

groups« Th© significance of these differences is discussed 

in Chapter IV. 

As stated in the section reporting methods of collecting 

data, all schools were administered the same sections of 

the Iowa Testa of Educational Development on the same days. 

However, as would be expected of a population of this size, 

some students were absent when the tests were administered. 

An attempt was made to administer the tests to all students 

who missed the first administration. Many of those who 

missed the tests took them at a later time. However, 
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fABLE 1 

MEAN, STANDARD DEVIATION, AND SIGNIFICANCE OF 
DIFFERENCES OF SAMPLE 01 ALL VARIABLES 

Variable 

Group Significance 
of Mean Dif-
ference Test Variable Combined 

1 » 976 
Hale 
i * 482 

Ferns 
N * 

fil l A 

Significance 
of Mean Dif-
ference Test Variable Combined 

1 » 976 
Hale 
i * 482 

Ferns 
N * 494 Pish-

-®r*s 
t P 

Variable 

Mean S. D. Mean S. D. Mean S. D. 

Pish-
-®r*s 

t P 

1 106.53 12.98 106.02 12.91 107.02 13.03 1 .20 .1 

2 ; 55*41 15 .10 55 .96 15 .02 54* 86 15 .16 1 .15 . 1 

3 17.90 5.85 18.71 5 .98 17.11 5 . 6 0 4* 32 .001# 

4 17.47 5.88 19.27 5.64 15.71 5 .57 9.90 .001* 

5 18.12 5 .39 16 • 68 4 . 7 4 19.53 5 . 6 0 8 .57 .001# 

6 16.1*4 6 . 8 3 17.88 7 .10 15.03 6.24 6*67 ,001# 

7 ' 17.72 6.721 18.06 6 . 5 4 17.39 6 .88 1 .57 .1 

8 ; 17.84; 6.43 | 18,13 6.41 17.55 
! 

6*44 1 .42 .1 

9 l8 .07 j 5.99 17 .45 5 .73 18.68 6.16 3 .22 .001* 

10 19.£8j 5.69 f 
i 
19.36: > 5 .66 19 .80 5 .71 1 .22 .1 

11 ; 19.0£! 6.33 19.43; ! 6.31 18 .69 6 . 3 4 1 .82 a 

12 j 
I 
i 

18.68; 

1 
5.93: 18.14 

i 

5 . 9 9 19 .21 5.83 2 .82 .01* 

•Significantly different at better than the 1 oer cent 
level. 

because of differing administrative policies within the 

schools, some testa were not completed. The fact that the 

testing required approximately eight hours of student time 
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away fro® regular classes was the reason that some prin-

cipals did not permit the repetition of the test adminis-

tration. 

Sli© sis© of the total population from which the sample 

was drawn was J*.,08l. The 25 per cent sampling procedure 

yielded a sample of 1,020 students. Forty-four of these 

students missed all or part of the Iowa Teats of Educa-

tional Development. This numbor represents per cont of 

the sample. 

In order to determine the possibility of a skewed dis-

tribution due to these absences, the following procedure 

was employed. Tho I. Q. and socio-economic status were 

computed for each student missing any part of the Iowa 

Testa of Educational Development. A mean I. Q. and S. E, S. 

were then computed for the forty-four students on both 

variables. A t test was employed to determine tl® signifi-

cance of the difference between the means of the group 

missing parts of the test and the sample mean. No signifi-

cant differences were found at the 5 per cent level on 

either variable * It was. therefore, concluded that the 

sample was not noticeably skewed by the absence of the 

forty-four students. 

The study was conducted in a large independent school 

district of twelve high schools# The geographic and 

economic conditions varied so greatly that a breakdown 
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by schools showing the mean and standard deviation Is 

presented in Table II. {See pages 40, I4I, and k2.*) 

No test of significance of difference between means 

was computed for the data given in Table II. It was ap-

parent , due to the amount of variation in means, that some 

of the schools differed significantly on some of the vari-

ables . The nature of. theae variations will be discussed 

in Chapter IV. 

Hypotheses Testing 

In order to test hypotheses number3 1, 2, and 3, simple 

correlation coefficients were computed between each of the 

twelve variables. The coefficients are presented In Table 

III. (See pages I4.3 and i}-U. ) 

TIi© rang© of correlation coefficients in Table III 

was .1|5 to .90. All coefficients were significantly dif-

ferent from zero at better than the 0.1 per cent level. 

Determining the effect of adding a third variable to 

tho relationship and testing hypothe3ia number £ was 

achieved by computing the coefficient of multiple correla-

tion. The coefficients are presented in Table IV. (See 

page I4.5. ) 

The coefficients of multiple correlations for the 

combined groups of malo and female subjects are presented 
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TABLE III 

SIMPLE CORRELATION COEPFXCIHffS BETWiSSW 
ALL VARIABLES 

Pearson's r 

Variables 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
k 
k 
k 
k 
f 

t 
k 
h 
5 
5 
5 
S 
5 
5 
5' 
5 
5 
6 
6 

k 
5 
6 
7 
8 
9 

and 
and 
and 
and 
and 
and 
and 10 
and 11 
and. 12 
and 
and 
and 
arid. 
and 
and. 
and 
and 10 
and 11 
and 12 
and 1 
and 
ana 
and 
and 
and 
and 10 
and 11 
and 12 

X 
2 
5 6 ? 
S 
9 

2 
6 
7 
8 
9 

and 
and 
and 
and 

6 and 

1 
2 
7 
8 
9 

Males 
(I = kB2) 

'7k 
.65 
.58 
.73 
.71 
.71 
. 79 
.86 
.7*1-
.61 
.6k 
.61 
,68 
.63 
.71 
.66 
*7k 
.82 
.6? 
.59 
.57 
.72 
.6I4. 

.73 

.71 

.75 

.83 

.75 

.66 

.62 

.68 
• 7k 
.68 

Females 
(li = bf9l+) 

.76 

.57 

.69 

.76 

.77 

.77 

.73 

.88 
-17 
.63 
• 6 0 

•55' 
.68 
.72 
. 7i|. 
.72 
.73 
.85 
»73 
.59 
»59 
.59 
.59 
.60 
.67 
. 66 
.71 
. 6ii 
.60 
• 53 
,65 
.72 
.69 

Combined 
(M = 976) 

.75 

.54 

.69 

.Ik 
,1k 
.71 
.78 
. 8 7 
.73 
.61 
.62 

.69 

.66 
• 71 
.62 
.63 
.81 
.6t 

.57 

.55 

.57 

.62 

.69 

.63 

.72 

.68 

.62 

.flj-
* 6 6 
,72 
• 6i|. 

43 



TASLiS III—Continued 

hh 

Variables 

Pearson1s £ 

Variables 
Males 

CS « I4.82) 
Females 

CI = i+94) 
Combined 
CI » 976) 

6 and 10 .63 .67 .65 
6 and 11 .85 .82 .83 
8 and 12 ,71 .71 .67 
6 and 1 • 68 .6? .65 
6 and 2 .614. .60 .61 
7 and 8 .73 .80 .78 
7 and 9 .78 .77 .76 
7 and 10 .69 .73 .71 
7 and 11 .87 • 86 
7 arid 12 .68 .72 .70 
7 and 1 .57 .61 .59 
7 and 2 .57 .61 .59 
8 and 9 .83 .81 .81 
8 and 10 .76 .77 .76 
8 and 11 .90 .89 .89 
8 and 12 .75 .7U 
8 and 1 .65 .65 .65 
8 and 2 .56 .61 .59 
9 and 10 .77 .82 .80 
9 and 11 .87 .90 .87 
9 and 12 .72 .76 

• f t 
9 and 1 ! .bk .67 • 66 
9 and 2 ! .53 .63 .60 

10 and 11 ! . 88 .89 .38 
10 and 12 I .77 .78 .77 
10 and 1 1 .67 .69 .69 
10 and 2 i .65 .66 .65 
11 and 12 ; .83 .8l{. .82 
11 and 1 1 .73 .74 .73 
11 and 2 .66 .69 ,69 
12 and 1 ! .63 .66 .65 
12 and 2 ! .65 .63 .63 

1 and 2 : .62 i i 
.67 .614. 
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in Appendix C. The coefficients in Table I? were all 

significantly different from zero at better than the 

0.1 per cent level. 

By comparing the size of the multiple correlations 

in Table IV with the simple correlations in fable III, it 

can be observed that the degree of correlation lias in-

creased in every case, The extent of this increase, as 

related to predictability and explaining variance of the 

criterion will be discussed in Chapter I?. 

In writing a regression equation, expressing the re-

lationship between the predicting variables and the cri-

terion, it is necessary to determine what fractional value 

each variable plays. In determining the coefficients by 

which the predicting variables must be multiplied, it is 

possible to determine the coefficient of partial correla-

tion. Testing hypothesis number 6 was thus achieved by 

holding intelligence and socio-economic status in turn 

constant, These coefficients are presented in fabl© V 

(see page 4?). 

All of the coefficients in Table V were significantly 

different from zero at better than the 0.1 per cent level. 

The range of the partial correlation coefficients was from 

• 22 to Comparing this range with the simple coeffi-

cients, it was evident that intelligence and socio-economic 



4? 

status were interacting predictors of achievement. The 

conclusions drawn from comparing the zero order, multiple, 

and partial correlation coefficients will be analysed in 

Chapter9 IV. 

TABLE V 

PARTIAL CORRELATION COEFFICIENTS 

Variable 
Held 

Constant 
Correlated 
Variables 

Partial Coefficients Variable 
Held 

Constant 
Correlated 
Variables Male Female Combined 

2 1, 3 .35 .39 .35 
2 1 > 4 .36 .33 .30 
2 l* 5 ! ai.8 .33 #42 
2 1, 6 S .4? \ : M . 42 
2 1, 7 ; : .33 : \ .35 .34 
2 1, 8 i *45 ! ! .42 .1+3 
2 1, 9 ; *44 ! 1 *44 .45 
2 1, 10 ; .1+5 i . k $ 
2 1, 11 ! .54 ' »5i .52 
2 1, 12 1 .37 : ! .i|2 ,40 
T 
K#SWV 2, 3 l .42 ! , 3 1 .38 
1 2* 4 \ .33 i .32 .33 
1 2, 5 1 .33 .22 .23 
1 2, 6 ! .33 1 .27 .33 
1 2, 7 ! .3fc .34 .35 
1 2, 8 \ .29 ; .30 .30 
1 29 9 1 .31 ! .32. 
1 2, 10 i .39 1 .37 • 3 8 
1 ! 2, 11 j .43 ! .40 .42 
1 | 2, 12 1 . 1̂.2 ! 

i i 
.34 .37 

Hypothesis number 7 was tested to determine if any 

significant differences in means exist between male and 

female subjects. A Jfc test was used to test the difference 
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in mean for each of the twelve variables* The results of 

this test were presented in Table I. 

Significant differences between mean were found to 

exist between male and female groups on six variables* 

Referring to Table I, it can be observed that these dif-

ferences were not large in terms of percentage of differ-

ence. However , this teat indicated that the differences 

were real and not due to sampling error. 

Testing hypothesis number 8 was not achieved by any-

standard £ test of significance, as none was applicable. 

Based on t-testing principles, it is reasonable to assume 

that, due to sample size, the differences appearing in 

Table I were significant. The problem of hypothesis 

number 8 was of a general analytical nature rather than 

prediction; therefore , no particular level of significance 

was needed. 

Significant differences did exist between intelligence, 

socio-economic status, and each, of the variables of achieve-

ment. This was apparent from Table 1. The range of multi-

ple correlation coefficients was .62 to .79. 

It was hypothesised in hypothesis number 8 that there 

would be a difference in the multiple correlation between 

males and females for the different areas of achievement. 

It can be observed from Table I that differences did occur. 

A difference as large as one tenth occurred in Variable 5* 
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A difference &s large as four hundredths occurred in 

variable 7* Three-hundredths difference occurred in 

variable 6. Differences of only two hundredths occurred 

in variables 3 and 9. 

Regression Equations 

Thus far, this chapter has dealt only with the degree 

of relationship between the variables. In order to make 

use of these relationships in a predictive sense, regression 

equations were written, the form of the equation being 

7^ = A . j + A2V2 + k. The symbol V1 denotes the criterion 

variable being predicted from gross values of and V2, 

Vx and V2 represent values of intelligence and socio-

economic status, respectively. and Ag represent the 

regression coefficients. The equation constant is repre-

sented by k. It should be noted that A^, A2, and k are 

functions of the correlation coefficient between the two 

variables and of the mean and standard deviation of the 

variables. The values computed for An , Ag., and k made 

possible the writing of the equation of the best-fitting 

line. In other words, the error of prediction was minimized. 

Table VI shows the value of each regression coeffi-

cient and equation constant (see page $0), The criterion 

variable is shown at the left of the table * The subscript 

denotes the variable number. 



TABLE VI 

REGRESSION CO£FFICIEMTS AID C0ISTASTS 
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Criterion Group A1 a 2 K 

V3 

Male 
Female 
Combined 

.16070 

.17883 

.16209 

.17042 

.11974 

.15101 

• 7.86770 
- 8.60340 
- 7.7359 

\ 
Mai© 
Female 
Combined 

.16319 

.1514-68 

.114437 

.12741 

.12861 

.14029 

- 5.1617 
- 7.89601 
- 5.68219 

V5 
Male 
Female 
Combine & 

.17714-9 

.18867 

.191+16 

.09928 

.08816 
• 08427 

- 7.69482 
- 5.49699 
- 7.22959 

V6 
Mai® 
Female 
Combined 

.25275 

.23563 

.23098 

.16679 

.11002 

.14841 

-18.25110 
-16.22606 
-16.39224 

V7 
Male 
P#iaale 
Combined 

.1714.70 

.19715 

.18327 

.15651 

.16403 

.16299 

- 9.22026 
-12.71270 
-10.83503 

V8 
Male 
Female 
Combined 

.2314-90 

.22229 

.226014-

.12184 

.13080 

.12846 

-13.59355 
-13.42004 
-13.36322 

V9 
Mai® 
Female 
Combined 

.20169 

.21792 

.21478 

.11645 

.12934 

.11913 

-10.44936 
-11.73897 
-11.40737 

o
 

>
 

Mai© 
Female 
Combined 

.19387 

.19966 

.19829 

*14027 
.13541 
.13655 

- 9.04768 
- 8.99360 
- 9.10613 

V11 

Male 
Female 
Combined 

.24531 

.24096 

.23971 

.15656 

.15111 

.15659 

-15.34652 
-15.39258 
-15.16158 

V l£ 
Male 
Festal© 
Combined 

.16932 

.19672 

.18646 

.16779 

.12917 

.14529 

- 9 . 2 0 0 8 1 
- 8.92985 
- 9.23159 
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The standard error of each of the above regression 

coefficients was computed and is repox*ted In Appendix P. 

The largest standard error found was .023. 

The significance of each of the coefficients was 

tested. All were significant at better than the 0.1 per 

cent lovel. The jb for each coefficient was recorded with 

the standard error in Appendix D. 

In some instancess it might be advantageous to be 

able to compute th© value for the achievement variables 

in terns of standard scores rather than raw scores. By 

transforming intelligence quotients and aocio-oconomic 

status score to z scores, the equations can be written in 

terma of beta weights rather than regression coefficients. 

One advantage of this is the elimination of the regression 

equation constant, k. The form of the equation would then 

be 

9 +P 1 

3 ' 1 " 2 ~2" 

The beta coefficients for variables 1 and 2 are presented 

in Appendix is* 



CHAPTER IV 

ANALYSIS OF K3SULTS 

An analysis of the findings of the study is presented 

in the following orders Description of Sample, Hypothesis 

fasting, and Applications of Findings. Each of these sec-

tions is presented in order to clarify and examine the re-

sults presented in the corresponding sections of Chapter III, 

Description of Sample 

A comparison of the various schools sampled in this 

investigation can be observed from Table II (see pages ij.0, 

41 > and l |2). The environment encompassed by the twelve 

high schools ranged from extremely poor rural to the most 

fashionable city school. Likewise, the size of th© schools 

ranged from approximately 300 to 2,800. The nationality 

make-up of the schools was, for the most part, homogeneous, 

However, one scnool had a large percentage of Latin Americans 

and another, a large Jewish population. 

In general, the schools of comparable size and com-

munity did not differ appreciably on the same variables. 

The range of the variables was, over all, rather large. 

Intelligence quotients ranged from a low of 9I4..6I to 110.71. 

52 
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Socio-economic status ranged from 31*88 to 67.73* Com-

parable composite achievement variation was from 11.£2 to 

21.40. 

Increases in sis© of school generally war© accompanied 

by increases in mean socio-economic status. This may be 

explained oy the fact that the large high schools are 

generally in the fastest-growing suburban areas. The city 

in which the study was conducted was typical of the pattern 

of most large cities. The population drift was outward 

from the center of town. The suburban sections were, for 

the most part, composed of managerial and white-collar 

workers. The central portion of the city was evolving mora 

toward Latin-American communities, negro, and lower socio-

economic white districts. This» in part, accounted for the 

fact that the larger schools were generally accompanied by 

higher mean socio-economic status. 

Closely related to size of school and socio-economic 

status were both intelligence and achievement. The two 

schools with the same number of students, schools D and P, 

had almost identical mean intelligence scores * 109•82 and 

109.52, respectively. These were the second and third 

highest means, respectively. School D had the highest 

mean composite achievement score of 21.43, and school F» 

the second highest, with 21.I4.O. School G had the highest 

mean intelligence quotient of 110.71 and the highest mean 



socio-economic status of 67.73- School G ranked third in 

mean composite achievement, with a score of 20.84-. 

From an examination of the lower end of the size scale, 

it can be observed that the two smallest schools, $ and I, 

respectively* had the lowest mean intelligence level and the 

lowest socio-economic level. Sehool I had the lowest mean 

intelligence level, and the second lowest mean socio-

economic status, 33.76. School J had the second lowest 

mean intelligence quotient, 96.£3> and the lowest mean 

socio-economic status, 31*38. These two schools were 

similar in terms of mean composite achievement * School J 

ranked lowest with a mean of 11.53s and school I, next to 

lowest with a mean of 12.61. 

Comparisons between the schools in Table II revealed 

the following pattern: Variations, though small, occurred 

on the various measures of achievement. Many comparisons 

may be made from Table II in relation to the different 

subtest measures of achievement. 

A means of determining what these scores mean in terms 

of percentiles based on national norms is presented in 

Appendix P. The total sample fell between the eighty-fifth 

and ninetieth percentile on composite achievement. The 

lowest ranking school fell at approximately the fifth per-

centile on composite achievement. The highest school, in 
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terns of composite achievement, ranked approximately In 

tlx® ninety-ninth percentile. 

It is evident from the preceding discussion that the 

schools used in this investigation represented a large rang® 

of socio-economic status and achievement attainment# Evi-

dently, the total group was above average In achievement 

attainment; based on the norms established by Science 

Research Associates (1)• 

Hypotheses Testing 

Hypotheses numbers 1, 2, and 3 stated that there would 

be a positive correlation between each of the variables. 

These hypotheses are accepted, based on the results pre-

sented in Table III (see pages l±3 and i|4)* All of the 

coefficients were found to be positive and of a high order. 

These findings generally agreed with related studies. How-

ever, the correlation between intelligence quotient and 

socio-economic status was somewhat higher than generally 

reported in research literature. This study found a cor-

relation of The range reported in Chapter X, based 

on a survey of related literature, was from .30 to .50. 

In examining the relationship between intelligence 

and composite achievement, a correlation of .73 was found. 

Belated studies reviewed in Chapter I yielded coefficients 

of .80 and .81. 

Socio-economic status and intelligence quotient were 

about equally related to achievement, the correlation 
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being .69. The related studies reviewed reported a rang© 

of from. .19 to .59. 

Tli© intercorrelationa of scores on the Iowa Tests of 

Educational Development not only gave an indication of the 

discriminating power of the test, but furnished a means of 

comparing correlations found by this study with established 

results. Table VII (see page 57) reports the intercorrela-

tiona between the subtests of the Iowa Tests of .Educational 

Development. The coefficients in parentheses are those 

reported by Science Research Associates (2, p. 20). 

It may be observed from Table ¥11 that the intercor-

relationa found by this study were, in most Instances, 

higher than those reported by Science Research Associates. 

This would indicate that for this population, the Iowa Testa 

of Educational Development did not have as high a discrimi-

nating power as it did for the general population. However, 

the intercorrelationa reported by Science Research As-

sociates were based on only 670 students, representing 

grades nine through twelve. The sample from which the 

intercorrelationa were derived was from five different 

Iowa high schools (2, p. 22). 

Because of the large sample and a more homogeneous 

group used in this study, the intercorrelations found by 

this investigation perhaps can be considered more repre-

sentative of the discriminating power of the test. 
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Hypothesis number 5 stated that there would be a 

positive intercorrelation between all of the variables. 

Hypothesis number $ is accepted, based on the coefficients 

reported in Table IV (see page k$), All of the coefficients 

were positive and somewhat higher than the zero-order 

correlations. 

Multiple correlation coefficients can be considered 

to be the correlation between and the best estimate of 

from a knowledge of fg and V3. When interpreting mul-

tiple correlations, they must be examined in relation to 

the reduction of error of estimate. The simple correlation 

coefficients furnish a measure of the degree of accuracy 

with which one variable may be estimated from another 

variable. The multiple correlation coefficient can be 

interpreted in the some manner. In the multiple correla-

tion, however, use is made of the predictive value of 

two variables as contrasted to one in the bivariate 

situation. 

Determining the value of adding & third variable to 

the predictive equation must be examined in relation to 

reduction in error of estimate over the simple correlation 

coefficient. As previously stated, the multiple correla-

tion coefficients reported in Table IV were higher than 

corresponding coefficients in Table III. This in itself 
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was not too revealing. The question must be asked, "What, 

If any, reduction in error of prediction is obtained by 

adding a third variable?" To answer this question, each 

criterion variable must b© examined in the following 

manner: First, determine the amount of variation in the 

criterion attributed to intelligence quotient and the 

standard errorj second, determine the amount of variation 

in the criterion attributed to socio-economic status and 

the standard error j and third, determine if a larger portion 

of criterion variance can be explained in terms of the two 

independent variables, with a reduced error of estimate* 

To accomplish the above. stepwise regression analysis 

and analysis of variance were utilized. This procedure 

aimultaneoxis ly selects the best single prediction of the 

criterion, determines the standard error of prediction for 

that variable, and determines the reduction in standard 

error of prediction by adding the second variable to the 

regression equation, fables VIII and IX (see pages 60 and 

61) are presented in order to show the relative value of 

adding the second independent variable to the regression 

equation. Ths percentage of variance of the criterion ex-

plained by adding the independent variables is shown in 

column four. 

The same information presented in Tables VIII and IX 

was computed for the combined groups. This information 
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TABLE VIII 

ORDER AMD SIGNIFICANCE OF INDEPENDENT VARIABLES 
II THE REGRESSION EQUATION 

FOR MALE SUBJECTS 

Criterion 
Variable 

Independent 
Variables in 

Order of Sig-
nificance 

| Standard Error 
1 of Prediction 
j at 1# Level 

Percentage 
of Criterion 
Variance Ex-
plained 

(r2xl00) 

3 2 4.58 41.5 
1 j 4.29 48.9 

It 1 ! 4.53 34.2 
H- 2 : 4.34 41.3 

5 1 3.49 I 45.8 
2 3.29 ; 

i \ 
52.1 

6 i ! 5.22 1 46.1 
2 ; 4.85 | 53.7 

7 2 1 5.36 i 32.9 
1 
! 

1 j 5.07 j 40.3 

i a ; 1 i 4.88 I 42.2 
] 

2 ! 4.67 ! 
; \ 47.3 

i 
9 1 1 j 4.39 i 4i»5 

j 2 : ! 4.18 i 
i j 

47.2 

10 j i : 4.19 ! 45.4 10 j z \ 3.8s ; 
: 1 

53.9 

11 | 1 4.29 1 53.9 11 | 
2 ! 3.88 64.2 

1 
12 j 2 ! 4.57 1 42.0 

1 4 .24 I 50 .1 
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TABLE IX 

ORDER AND SIGNIFICANCE OP INDEPENDENT VARIABLES 
II THE REGRESSION EQUATION 

FOR M A L E SUBJECTS 

Criterion 
Variable 

Independent 
Variables in 
Order of Sig-
nificance 

Standard Error 
of Prediction 
at l£ level 

Percentage 
of Criterion 
Variance Ex-
plained 

(r2xl00) 

% 1 j 4-35 39.8 
J 2 ; 4,34 I j k$*7 

k 1 k.hs 40.8 
2 ; 4»24 ! i|2,2 

% 1 : 4 .50 I 1 35.8 
*** 2 4.39 ] I 38.9 

6 1 4*64 : 44* I 
2 k'kl \ 48.9 

7 1 5.43 : j 37.1 
2 5 .12 : 45.0 

8 : 1 4*8? ; 42 .1 8 : 
2 4.65 j 48 .1 

9 1 4»56 i 45.2 9 2 4 .33 : 50.9 

10 1 1 4 .12 : 48 .1 10 1 
2 3.83 j 55*4 

11 
i 

1 4 .30 ! 54.1 11 
i 2 3.95 ; 61.4 

12 ! 
| 

1 4.37 44.0 12 ! 
| 

2 4.12 50.3 
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was somewhat different "becaws© separate equations were 

written. Combined group data are presented in. Appendix G. 

By examining both fables VIII arid IX, it is apparent 

that variable 1 was the best single predictor of achieve-

ment. For the female group, intelligence quotient was the 

best-ordered independent variable in every case. The male 

group showed variable 2, socio-economic status, to be the 

best single predictor for three areas of achievement, as 

followsI Understanding Basic Social Concepts, Ability to 

Interpret Reading Materials in Social Studies, and Use of 

Sources of Information. This indicated that socio-economic 

status was more closely related than intelligence to achieve-

ment in social studies for high-school boys, the converse 

being true for high-school girls. 

As previously stated, one purpose of Tables VIII and 

IX was to determine the significance of adding the second 

independent variable to the regression equation. Analysis 

of variance was used to compute the F level of the equation, 

first using one variable, then using two independent vari-

ables. The P level for the final equation, with both 

variables added, was reported in Table IV. All P tests 

indicated that the addition of the second variable was 

significant at better than the .01 per cent level. 

Although highly significant, the addition of a second 

independent variable did not account for a large reduction 
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in prediction error. The rang© in error reduction was from 

.21 to .Ip. for males and from *11 to .35' for females. 

Generally, a relatively large percentage of the cri-

terion variance is explained in terms of the independent 

variables. The percentage of variance accounted for by 

the addition of the second independent variable ranged 

from 5-1 p®r cent to 9-U- P®r cent for males and from 3.1 

per cent to 11*if. per cent for females. 

By examining the result® of the male group, several 

factors were evident. Variable 11, Composite Achievement 

Score, had 62.4 per cent of its variance explained in terms 

of intelligence and socio-economic status. This represented 

the largest percentage of variance accounted for in the 

criterion. This might appear confusing because the com-

posite percentage of achievement was higher than the other 

subtests of achievement, It should be pointed out that the 

composite achievement subtest was not merely an arithmetic 

average of the other subtests, but was based on selected 

items of subtests one through eight (variables 3 through 

10). 

The variable having the least amount of its variance 

explained in terms of intelligence and socio-economic 

status was variable 4, General Background in the Natural 

Sciences. Only J 4 . I . 3 per cent of the variance was accounted 

for in the male group. This may be, in part, explained by 
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referring to table III. It can be observed that the cor-

relation between variables 4 and 2, was only *57# which 

was low in relation to the other coefficients. The cor-

relation between intelligence and variable If, was found to 

be .5>9. Sine© neither variable 1 nor variable 2 correlated 

highly with variable J±, the lack of high predictability 

was, to a degree, understandable. 

Variable $B Correctness and Appropriateness of Expres-

sion, had the least standard error, 3*29. This Mas ap-

proximately on® point leas than the other variables. 

In examining the female group, it was found that 

variable 11 had 61.Ij. per cent of its variance explained 

in terns of intelligence and socio-economic status. This 

represented the largest percentage of variance accounted 

for in. the female group. 

The variable having the least amount of its variance 

explained in terms of intelligence and socio-economic 

status was variable 5. Only 38.9 per cent of the variance 

waa explained for this variable in the female group. 

Variable 10, General Vocabulary, had the smallest 

standard error for the female group, 3.83. This repre-

sented less than one point lower than the average standard 

error for the group. 

Comparing the male and female groups, it was observed 

that they were generally quite similar. Differences which 
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occurred vera slight and could hardly b© considered 

logically significant, even chough the differences were 

statistically significant. 

Summarizing the results of the multiple correlation, 

portion of the study, it can be said that predic t abi1ity 

of achievement was Increased# The degree of increased 

predictability was not large but was significant. It 

is difficult to explain what will happen in a multiple 

correlation situation when both independent variables 

correlate highly with the criterion, as well as with each 

other. It was apparent from Table III that none of the 

variables could be teiroed a "suppressant" variable. Often 

such a variable showing low or no correlation with the 

criterion when added in a multiple situation will add more 

to the predictive equation than had it correlated highly 

with the criterion, as did most of the variables in this 

study. When independent variables correlate as highly with 

each other as did intelligence and socio-economic status 

and also high with achievement, on© basic fact can be assumed. 

Whatever factors of socio-economic status affect intelligence 

or are reflected in Intelligence affect achievement in about 

the same ratio. Therefore, when the three variables are 

combined in a regression equation, not too much is added 

in terms of predictability. 
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Hypothesis number 6 stated that the extent of correla-

tion "between any two of the variables would be dependent on 

the magnitude of the third variable. Based on the results 

presented in Table V, hypothesis number 6 is accepted. The 

coefficients of partial correlation were all significantly 

lower than the zero-order or multiple correlations* 

A partial correlation cannot be fully understood without 

examining it in relation to corresponding zero-order and 

multiple correlations. In the calculation of the zero-order 

coefficients, all factors affecting the correlation are as-

sumed to be randomized. In the calculation of the multiple 

correlation, it is recognized that other factors do affect 

the relationship arid they are included in the predictive 

equation. The partial correlation then takes this factor 

of joint affectability into consideration and removes the 

effect of the variable in determining the correlation be-

tween combinations of two variables. 

Intelligence quotients and socio-economic status were 

in turn held constant, and the partial correlation between 

each measure of achievement and intelligence quotient or 

socio-economic status computed. The results shown in 

Table V indicated a range of from .23 to .53. This con-

trasted sharply with the range of zero-order coefficients, 

which were from .1*5 to .90. and the multiple correlations 

ranging from .62 to .79. 
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Interpretation of partial correlations are extremely 

difficult to make. It cannot be claimed that because lidd-

ing oa© variable constant a lower correlation ia produced 

"between the other two, or that the first variable causes 

the relationship between the second two. All that the 

partial correlation indicates is the degree of correlation 

between two variables which would exist provided variations 

in the third variable were controlled. 

By analyzing the interrelationship of intelligence, 

socio-economic status# and achievement, partial correlations 

showed one fundamental thing. The extent of correlation 

between each measure of achievement and intelligence quo-

tient or socio-economic status was dependent upon the 

variations in either intelligence or socio-economic status. 

Hypothesis number 7 stated that there would be no 

significant difference in mean intelligence, achievement, 

or socio-economic status between male and female groups. 

Hypothesis number ? is accepted with reservations, based 

on the results presented in Table VI. Differences in 

mean were found significant at better than the 1 per cent 

level on six of the twelve variables. The differences be-

tween means, though significant, were not large. The 

variables on which significant differences were found were 

variable 3, Understanding Basic Social Concepts; variable 

k, General Background in the Natural Sciences; variable 5 
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Correctness and Appropriateness of Expression! variable 6. 

Ability to Do Quantitative Thinking; variable 9® Ability 

to Interpret Literary Materials; and variable 12, Use of 

Sources of Information. 

The largest difference in means between the male and 

female groups occurred in variable î . The male group had 

19»2? as compared to 15.71 for the female subjects. The 

female subjects were higher than the males in variable 5» 

19*53 and. 16.63, respectively. This was the second largest 

variation in means. 

Over all, the male group was higher than the female 

group in variable 2, socio-economic status; variable 3» 

Understanding of Basic Social Concepts; variable Ij., General 

Background in the Natural Sciences; variable 6, Ability to 

Do Quantitative Thinking; variable 7, Ability to Interpret 

Heading Materials in Social Studies; variable 8, Ability to 

Interpret Reading Materials in the Natural Sciences; and 

variable 11, Composite Achievement Score, The female group 

was higher in variable 1, Intelligence Quotient; variable 5* 

•Correctness and Appropriateness of repression; variable 9» 

Ability to Interpret Literary Materials; variable 10, 

General Vocabulary; and variable 12, Use of Sources of 

Information. 

Simply comparing numbers does not mean a great deal, 

relatively speaking. To determine the value of these 
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variations, some comparison must be mad© with respect to 

grade equivalent. Science Research Associates have found 

that for each semester an Increase of on© point represents 

average growth (1, p. f>). .Relative comparisons can, there-

fore , to© made with respect to grade level. The largest 

variation found on variable if, General Background in the 

Natural Sciences, was 3.5*6. This would indicate that males 

are about one and one-half years ahead of females in this 

area. Each of the mean differences found in Table I can be 

interpreted in this manner. In order to determine what 

percentile level a particular standard achievement score Is, 

in terms of national norms, Appendix F is provided. 

Hypothesis number 8 stated that there would be a 

significant difference in the intercorrelation of intelli-

gence , socio-economic status, and achievement for specific 

areas of achievement, and that there would be a difference 

between male and female subjects in relation to these areas. 

Hypothesis number 8 is accepted, based on the differences 

reported in Chapter III. The acceptance of this hypothesis 

means that the degree of predictability of achievement, in 

terms of intelligence and socio-economic status, differed for 

the different areas of achievement. Also, it means that 

males and females did not show the same degree of predict-

ability on the same variables. The development of the re-

gression equations offered further evidences of these 

differences. Because of the range of the correlations, 
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the differences could not be considered large, Although 

they were statistically significant. 

Applications of Findings 

Thus far* Chapters III and IV have shown that a high 

positive relationship existed among intelligence quotient, 

socio-economic status, and achievement. Of what value are 

these findings, and how may they be ixsed in an actual school 

situation? As stated in the significance of the study, it 

is important for school personnel to know as much as possible 

about the factors which affect learning and achievement. The 

degree of relationships found by this study should enable 

school personnel to make more valid judgments in relation 

to these areas* The regression equations developed can 

serve as a tool in program evaluation. If used, the follow-

ing procedure should be followed: 

1. Select a high intelligence quotient score and a 

high socio-economic score and solve each of the regression 

equations for predicting achievement, using the same value 

for intelligence and socio-economic status in each equation. 

Relative comparisons can then be made. It can be deter-

mined which area of achievement persons of high intelli-

gence and high socio-economic status are strongest and 

weakest, relatively speaking. 

2. Hepeat step one, using a value of high intelligence 

and average socio-economic status. 
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3. Repeat step one, using a value of high intelligence 

and low socio-economic statue, 

1|, Repeat step one, using an average value of intelli-

gence and a high value of socio-economic status. 

5. Repeat step one, using an average value of intelli-

gence and an average value of socio-economic status. 

6, Repeat step one, using an average value of intelli-

gence and a low value of socio-economic status. 

7• Repeat step one, using a low value of Intelligence 

and a high value of socio-economic status. 

8. Repeat step one p using a low value of intelligence 

and an average value of socio-economic status. 

9. Repeat step one, using a low value of intelligence 

and a low value of socio-economic status. 

Once this process has been completed, a descriptive 

pattern of achievement, based on the Iowa Teats of Educa-

tional Development, can be observed. Ideally, intermediate 

value should be used in addition to the high, average, and 

low expressed in the preceding nine steps. 

'The above procedure was carried out for the population 

sample used in this investigation. Arbitrary values were 

selected for highs average, and low for the measures of 

intelligence and socio-economic status. These values are 

reported in Appendix H. Multiple-regression equations were 

solved, using the appropriate values from Table VI for the 
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regression coefficients and constants. A standard score 

was determined for each subtest area of achievement. These 

standard scores were then transformed into grade-level 

equivalent® based on values established toy Science Research. 

Associates (1). It is possible to observe from Table X 

(see pages 73# lk» and 75) the relative achievement of 

students based on differing intelligence and socio-economic 

status combinations. 

the students sampled in this investigation were just 

beginning their twelfth year of school; therefore, eleven 

plus was considered average achievement, A standard score 

at the fifth percentile, based on national norms from 

Appendix F was considered as the eleventh-grade equivalent. 

A difference of two standard scores per year was then used 

to determine the grade equivalent of all other scores. 

Various schools or districts generally have established 

norms by grade level on which relative comparisons can be 

made. Is a typical individual of given intelligence and 

socio-economic status achieving at, above, or below his 

grade level in each of the areas of achievement? Do in-

dividuals of high intelligence and low socio-economic 

status achieve high and low in the same achievement areas? 

Does a student of low intelligence and high socio-economic 

status achieve high and low in the same order as a student 

of average intelligence and high socio-economic status? 
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These and related questions can b© answered in terns of 

th© variables used and within the statistical limitations 

determined. Answering these questions can help school 

personnel evaluate the over-all relative aspects of the 

program. This method of relative achievement comparisons 

tells the school personnel more than the traditional mean 

score for the entire group. 

In answering the above questions for the population 

sampled toy this investigation, it was observed that a 

general uniformity did not exist. That is to say, for 

given trait characteristics, such as high I. Q,. and average 

S. E. S., grade level varied within relatively large limits 

between the various subtest measures of achievement. 

By examining the trait combination of high I. Q, and 

high S. E. S., it was observed that grade level ranged 

from 15.8 to 13»7. This represented a difference of ap-

proximately two years. The highest grade-level subtest 

was Uses of Sources of Information, variable 11. Variable 

U» General Background in the Natural Sciences, represented 

the lowest relative area, although well above grade level. 

The traits of high I. Q. and average S. E. S. produced 

a lower range of grade levels fro® 12.k to 13.8. This 

represented a difference of almost one and one-half years * 

Three areas of achievement had the same grade level. These 
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were Ability to Interpret Literary Materials * General 

Vocabulary, and Uses of Sources of Information. The low 

area again was General Background in the Natural Sciences. 

High X. Q. and low S. &• S. provided a range from 

10.2 to 11.9» a range of 1.7 years. The high area for this 

trait combination was Correctness and Appropriateness of 

Expression. The lowest area was that of Ability to Inter-

pret Reading Materials in the Natural Sciences. 

Average I. Q. and high S. E. S. produced higher grade 

levels than did the previous trait combination. The range 

for this combination was from 13.8 to 12.$* a range of 1.3 

years. Ability to "Interpret Reading Materials in the Natural 

Sciences was the highest subtest for this trait combination. 

Correctness and Appropriateness of Expression was the lowest 

subtest, in terras of grade level. 

Average 1. Q. and average S. £• S# yielded a range of 

10.1 to 12.6, the highest area being General Vocabulary. 

Ability to Do Quantitative Thinking was the lowest area, 

falling approximately one semester below grade level. 

The combination of average I. Q. and low S. fi. S. 

furnished a range of 9.6 to 10.9. The lower subtest was 

Understanding Basic Social Concepts. Ability to Interpret 

Literary Materials was the highest subtest measure. 

Low I. Q. and high S. E. S. yielded a range of 10.1 

to 11.2. Two areas tied for the highest grade level; 
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these were General Vocabulary and Understanding Basic 

Social Concepts, The lowest achievement area for this 

trait combination was Ability to Interpret Reading Mate-

rial® in the Natural Sciences. 

A more uniform grade-level pattern was observed with 

the combination of low 1. Q. and average S. E. S. The 

range was 8.8 to 9.5. Ability to Do Quantitative Thinking 

was the low area for this group. The highest grade level 

was found on General Background in the Natural Sciences. 

This trait combination represented the only group for 

which General Background in the Natural Sciences was the 

highest grade level attained. 

The lowest end of the scale, low 1. Q,. and low S. E. S., 

provided a range of 7 .0 to 8.1. The highest relative achieve-

ment for this combination was General Vocabulary and Cor-

rectness and Appropriateness of Expression, the lowest area 

being Ability to Do Quantitative Thinking. 

While taking only nine combinations of X. Q. and 

S. E. S. from the infinitely existing combinations, it has 

been shown that relative achievement, as measured by the 

Iowa Tests of Educational Development * varied considerably 

in term® of grade level. 

The use of the preceding findings is primarily con-

cerned with school-wide analysis. The individual class-

room teacher can utilise the same equations in predicting 

achievement of students on any area of achievement measured 

by the Iowa Tests of Educational Development. 
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Use of the equations by a teacher on a single class 

basis could "be don© by the followingt 

1* Measuring the intelligence or using an existing 

score. 

2. Computing the socio-economic status score, using 

Warner Index of Status Characteristics, 

3. Using appropriate multiple-regression equation 

from Table VII to predict an Individual achievement score. 

A knowledge of probable achievement level of students 

should be of value in grouping of students, determining 

amount of remedial material to be included in class or-

ganization, and determining amount of work of an advanced 

nature to be included. Information obtainable from the 

solution of the equations could provide a tool which would 

be of significant value in the over-all planning of a 

program providing for individual differences. 

The regression equations could serve as a useful 

tool In the counseling and guidance program. Counseling 

freshmen high-school students in planning a four-year 

program Is a difficult task. As much information as 

possible must be known of the student's interests, apti-

tudes, ability, and past achievement. The knowledge gained 

by determining a possible achievement level in each area of 

achievement could with other data furnish the counselor 

with a more complete profile of the student. In order to 
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help the student capitalize on M s strong areas and rein-

force M s weaknesses, proper1 course sequence and selection 

must be made. The data obtainable from the solutions of 

the regression equations combined with the other necessary 

knowledge should serve to support the selection of a proper 

program. 

In summary, there are three basic uses of the results 

of this inves t igat ion--one, use by curriculum evaluation 

groups in determining relative achievement pattern; two, 

use by classroom teachers in determining probable achieve-

ment levelsj and three, use as a tool in the counseling 

program. The findings of this study should not be con-

sidered as extremely enlightening revelations in themselves. 

They should, however, be considered as part of a pyramid 

of techniques used in the analysis of the learning situation. 
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CHAPTER ? 

SUMMARY, CONCLUSIONS, AID HEC0MKENDATI0N3 

Summary 

The purpose of this investigation was to determine the 

interrelationship of intelligence, socio-economic status, 

and achievement in a selected population of high-school 

seniors. It further sought to determine the relative in-

dependence or dependence of each of the variables in rela-

tion to each other. Once the relationships were determined, 

they were incorporated into multiple linear-regression equa-

tions, The study determined to what degree of predictive 

validity such equations could be used for the population 

under analysis. 

In relation to the above purposes, eight hypotheses 

were tested. Hypotheses numbers 1, 2. 3, and ij. stated 

there would be a positive correlation between all of the 

variables. Hypotheses numbers 1, 2, 3, and I4. were ac-

cepted, based- on the results of Pearson's product-moment 

correlations. That there will be a positive intercorrela-

tion between all of the variables, hypothesis number $, 

was accepted, based on the results of multiple correlations. 

Partial correlation techniques were used to test hypothesis 
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number 6. The hypothesis stated that the extent of the 

correlation between any two of the variables would be de-

pendent on tho magnitude of the third variable. Hypothesis 

number 6 was accepted. Hypothesis number 7 was in part 

rejected, based on the results of a null hypothesis test. 

Hypotheais number 7 stated that there would be no signifi-

cant differences in mean intelligence, achievement, or 

socio-economic status between males and females* Signifi-

cant differences at the 1 per cent level were found on six 

of the twelve variables* Hypothesis number 8 stated that 

there would be a difference in the lnte r corre1at ion between 

intelligence, achievement, and socio-economic status for 

specific areas of achievement and that this would be a 

difference between male and female subjects in relation to 

these areas. This hypothesis was accepted, with reserva-

tions. The differences found were small on most variables. 

Achievement, on ten subtests of the Iowa Tests of 

Educational Development, was the criterion variable being 

predicted from intelligence as measured by the California 

Test of Mental Maturity, and socio-economic status as 

measured by the Warner Index of Status Characteristics» 

The raultipie-regression equations developed to predict 

achievement found that from 38.9 to 62.^ per cent of cri-

terion variance could be explained in terms of intelligence 

and socio-economic status» 
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Conclusions 

Based on the results obtained from the sample of 9?6 

students froai twelve high schools, til© following general 

conclusions wars reached: 

1, A high degree of positive relationship exists 

between each area of achievement and both intelligence and 

socio-economic status. 

2» Intelligence is a somewhat better single prediction 

of achievement than socio-economic status# 

3. Intelligence and socio-economic status are more 

highly related than indicated by similar studies. 

if,. Multiple linear-regression equations can be used 

to predict achievement based on intelligence and socio-

economic status within reasonable statistical limits. 

S« Male and female subjects differ in the degree of 

achievement predictability possible with respect to the 

areas of achievement. 

6. School size and location are directly related to 

mean achievement level of students on all subtest measures 

of achievement. 

7. Due to high intercorrelations on the Iowa Tests 

of Educational Development differentiation between the 

subtest measures of achievement was not as precise as is 

deemed desirable. 
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He commendat ions 

Based on the results and conclusions of this investi-

gation, the following reccKsmendationa were made; 

1# Educators should recognize that many factors affect 

the relative achievement of the individual student. Moans, 

should be provided to ascertain as rauch knowledge as is 

feasible about each student. A professionally planned and 

executed testing program should be maintained to provide an 

empirical basis on which studies can be made* 

2. Classroom teachers, in planning for individual 

differences, should make as© of a predictive technique such 

as the regression equations developed by this investigation. 

3» Counselors and others assisting students in planning 

a four-year high-school program should make use of the re-

sults obtainable from prediction tools, such as regression 

equations involving intelligence and socioeconomic status. 

k* Classroom teachers should be taught to use an in-

strument such as the Warner Index of Status Characteristics 

in determining socio-economic status of students * 

5# School districts should determine relative achieve-

ment patterns for their respective population, as was 

demonstrated in Table X (see pages 73, lk$ and 75). Com-

parisons should then be made with other similar districts and 

with national norms. In this way, trait characteristics 

which are achieving below normal can be easily and rela-

tively spotted. 
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6« Experiraental studies should be undertaken *» once 

significant differences are found from the results of the 

preceding steps* The goal of such studies should be to 

determine the curriculum revisions that could be made which 

would bring about a reduction in the variance of achievement 

level. This should be done without sacrificing the higher 

achievement levels. 



APPENDIX A 

Warner M e x of Status Characteristics and 
•mUMMuwiwiwiiigy w nmiw*'wiiiww»'ijiin»wiwi i y iim •wwti 

CSaraefeeristic Evaluation Criteria 

Status Characteristic Weighting Factor 

Occupation 5 
House type k 
Dwelling Area 3 

The following material represent® the criteria on which 
the value of each of the three status characteristics was 
obtained: 

Occupations 

1. professional* or managerial (high level) 
2. highly skilled, engineer®. Managerial (lower 

level) 
3* skilled worker, technicians, salesmen, white-

collar workers 
k» office workers, factory assemblers, truck 

drivers 
5* door-to-door salesmen, delivery m©a» station 

attendants 
6* _ d ay laborer® of lowest skill levels 
7• r relief--unemployed, temporary workers 

House typej 

excellent houses, very large single family 
dwellings in good condition* Well land-
scaped and cared for. Value over 
$$0,000. 

2* v«ry good houses, larger than normal needs 
would dictate, recent construction. Value 
over $20,000. 

3» .. . good houses, more conventional and more utili-
tarian. Value over $15*000. 

k* average houses, well-eared-for homes, no land-
scaping, may be frame construction. Value 
over $10,000. 
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5. _ fair bouses, in general, houses whose condi-
tion is not as good as those given a 4 
rating. It also includes smaller houses 
in excellent condition. Value $8,000-
$10,000. 

6# __ poor houses, small houses, may be in bad re-
pair. Value over $£>,000. 

7. very poor housing, deteriorated beyond repair. 
Value less than $5,000. 

Dwelling area: 

1. . very high prestige neighborhood. Only families 
having a high status reputation live in 
this area. 

2. high, superior dwelling area. The upper class 
live here, but have not been in the com-
munity long enough to be a part of the 
©lite socially. A few mansions will be 
found in this area* 

3* above-average area. Areas where the well-paid, 
semi-professional workers live. Houses are 
not pretentious, but it is a clean, well-
cared-for neighborhood. 

. average area. Generally small, unpretentious 
workingman'a houses. 

5. below-average area. Areas close to industrial 
plants, small congested neighborhoods. 

*>• , low areas. Hear slum conditions, streets and 
yards littered with debris. Streets may or 
may not be paved. 

7. very low slum areas. lear dump grounds, shack-
type houses. 
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APFOT5IX 0 

COSFPICESHT OF MULTIPLE CORRELATION FOR 
COMBINED MALE AID FEMALE GROUP 

Criterion 
Variable 

Dependent 
Variables Multiple r 

Standard Error 
of Prediction 
at 1$ Level F Level 

3 1 and 2 
j 

»66 4.29 137.40 

4 1 and 2 ; 
j 

• 62 4*64 93.35 

5 1 1 and 2 *65 4 .12 54*64 

6 1 and 2 j .70 4.90 119.50 

7 1 and 2 j .65 5.10 124.57 

8 
i | 

1 and 2 ; .69 4.67 93.90 

9 1 and 2 ! .70 4.29 100.57 

10 1 and 2 • .74 3.84 165.51 

11 1 and 2 .79 3.93 207.30 

12 1 and 2 , .71 4.21 155.19 

90 



APPBSDXX D 

STANDARD ERROR AID t TEST OP 
HEGflKSSIOfi CO.S^FlClESfS 

Criterion 
Variable Group 

Dependent Variables 

Criterion 
Variable Group 

Intelligence 
Quotient (Vi) 

Socio-economic 
Status (V2) 

Criterion 
Variable Group 

Standard 
Error of 
Coefficient 

t 
Standard 
Error of 
Coefficient 

t 

Mais .02 8.31 .02 10.25 
3 female .02 9.33 .02 7.27 

Corals ine d .01 11.72 .01 12.70 

Male .02 3.34 .02 7.5k 
k Fosaale .02 7.37 .02 7.61 

Combined .01 9.66 .01 10.92 

Male .01 lit 9k .01 7.77 
5 Female .02 9.29 .02 5.05 

Combined .01 li.6i .01 7.39 

6 
Male .02 11.56 .02 8.87 

6 Female .02 11.38 .02 6.18 
Combined .02 Ik. 62 .01 10.93 

Hale .02 7.6k .02 7.96 
? Female .02 3.32 .02 3.06 

Combined .02 11.16 .01 11.55 

8 
Male .02 ii. m .02 6.72 

8 Female .02 10.32 .02 7.06 
Combined .02 15.0k .01 9.9k 

Male .02 1 0 . 7 0 .02 7.18 
9 Female .02 10.87 .02 7.51 

Combined .01 15.5k .01 1 0 . 0 3 
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APPENDIX I)--Continued 

Dependent Variables 

Criterion 
Variable , Group * 

I 
! 
j 
j 

Intelligence 
Quotient ( ) 

Socio-economic 
Status (Vg) Criterion 

Variable , Group * 

I 
! 
j 
j 

Standard 
Error of 
Coefficient 

k 
Standard 
Error of 
Coefficient 

t 

10 
Mais 
Female | 
Combined! 

.02 
! .02 

.01 

11.15' 
11,2? 
16.01; 

.01 

.02 

.01 

9.3S 
8.89 

12.85 

j 
11 

1 
Hale | 
Female 
Combined 

• 02 
.02 
.01 

lif-. 02 
13.17 
13.9k 

.02 

.02 

.01 

10.41 
9.6l 

llj..k0 

12 
Male 
Female j 
Combined 

.02 

.02 

.01 

8.ait 
10,31 
13.7ii. 

.02 

.02 

.01 

10.19 
7.88 

12.47 



APPENDIX E 

BETA COEFFICIENTS FOR REGRESSION EQUATIONS 

Dependent V a r i a b l e Beta 
Criterion 

Group 
Cftftf f 1 f, lent a 

Variable Group 
1 2 

Mai© .34707 .42816 
3 Female .41575 .32393 

Combined .3598^ .39000 

Mai© •37352 .33923 
4 Female .36181 .35004 

Combined •31867 ,36027 

Mai© .14,8296 .31424 
< Female .43911 .23876 

Combined .46789 .23624 

Mai© .45940 .35266 
/ a ; Female .49217 .26739 

Combined .43899 .32814 

Male .34490 .35943 
7 Female .37345 .36155 

Combined .35391 .36619 

8 
Kale .47274 .28526 

8 Female .44960 .30785 
Combined .45595 .30145 

f Mai© ,45414 .30502 
9 I Female .46082 .31824 

i i Combined .4^576 .30055 

i Male .44219 .37219 
10 j Female .45520 .35924 

Combined .45217 .36224 

i Male .50212 .37279 
ii | Female .49513 .36131 

Combined ,49115 .37327 

12 
Male .36482 .42055 

12 Female .43979 .33602 
Combined .40791 .36576 

93 



& 
XJ 

w 
p 

Phi 
<< 

Q> 

10 
42 
m 
m -p 

03 

Si 

£fc 
o 
H 
> 

0) ft 

H ! 

s 
*p 
st 
o 
3 

a 

»: 
*p 

fl> 

0t< 

0: 

as o o o o 
a* 0^ oo ^ so 

o o o o o cy 
\ A 4 ^ ^ H 

43 
m+o 
m 
m 

«91A 
e 

4> 
f® Jd* 
m 

*p 
a c\ 
m 
6* 

IS r4 

jd* «-d* ® cy %o o ~zf vo . tA 
« • » « • • • » < * • 

O 0 ^ 0 t-~ iS~ >0 n0 XS\ -zfr H 
CM H rl H H iH r*f r-i r*l 

i A m 4 " ^ oo ^ o h ^ o » # # # * • » * # # • 

O 0 * € Q ^ ^ % 0 O Vf\ tt\ fO H 
Cy H H H H H H r 4 r * l r 4 i H 

cy c— 0n cn u\ o in co \a en 
• • » • • • • • • * » 
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APPENDIX G 

ORDER AID SIGNIFICANCE OF INDEPENDENT VARIABLES 
II THE REGRESSION EQUATION FOS COMBINED 

HALE AMD FSSALE GROUPS 

Criterion 
Variable 

I n d e p e n d e n t 
V a r i a b l e s i n 
O r d e r o f S i g -

n i f i c a n c e 

Standard E r r o r 
o f P r e d i c t i o n 

a t L e v e l 

Percentage 
of Criterion 
Variance Ex-

plained 

( r ^ x l O O ) 

3 

1 
2 
7 

j X 

i f . * 5 8 
j 1 4 . 2 9 

3 0 . 6 
4 6 . 2 

4 

r 

i 2 
| 1 

! 4 . 8 6 

| 4 - 6 4 
3 1 . 9 
3 7 ,9 

5 
i j : 

! 2 
1 

1 I f . * 2 3 
! I f . . 1 2 
j 

3 8 . 2 

ia.7 

6 

1 
! 1 
| 2 

1 5 . 1 9 
j 4 . 9 1 

42.0 
4®»6 

7 
2 
1 

i 5 . 4 1 
| 5.10 

39.6 
i 42.6 

8 1 
2 

f 1 

1 4*90 i 
! 4.67 j 

4 2 . 0 

: 47.5 

9 
1 

j 2 

i 4.51 1 
; 4 . 2 9 ! 

43.3 
48.7 

10 i ! 
a | 

1 

j j - . 1 5 i 

3 . 8 4 | 
i 1 

46.9 
5 4 . 6 

11 

! 

i i 
2 

! 4.33 s 

3.93 : 
53.5 
61.6 

12 1 
2 

) 

4.54 
4.21 ; 

41.6 
49.7 
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APPENDIX H 

HIGH, AVKRAGE, AID LOW VALUES OF INTELLIGENCE 
QUOTIENT AID SOCIO-ECONOMIC STATUS USED 

IN MULTIPLE-REGRES3I0N EQUATIONS 

Trait Level 

Value Used 
in 

Regression 
Equation 

Intelligence 
quotient High 120 

Intelligence 
quotient j Average 

1 
1 0 ? 

Intelligence 
quotient 

! 
\ 

; L O W 
? 

j 80 

Socio-economic 
status 

j 

; High 
| 
j 714-

Socio-economic 
status : Average 55 

Socio-economic 
status ! Low 

i 
30 
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APPEHDIX 1 

M u l t i p l e R e g r e s s i o n Equa t ion* Used in 
Computation of Table XI 

¥* « .16209 

- .1443? 

= .19416 

a ,23098 

v* * .1832? 

a .22604 

V„ = .21476 
9 

v j 0 = .19829 

VX1« .23971 

^ 1 2 s 

CI, Q. 

( I . Q. 

( I . Q. 

( I . Q> 

( I . Q. 

( I . Q. 

( I . Q. 

( I . Q. 

(X • Q» 

( I . Q. 

+ .15101 (S . £ . S . 

+ .14029 ( s . £;. s . 

+ .08^27 ( 3 . E . S . 

• .14341 ( s . R. S . 

• .16299 (S . E. S. 

^ .12846 { 3 . ''J. S . 

+ .11913 ( 3 . £• S. 

+ .13655 ( 3 . E . S . 

• .15659 (S . E . 3 . 

+ .14529 (S. E. 3 . 

- 7 .7359 

- 5*6821 

- 7 .22959 

- 1 6 . 3 9 2 2 4 

-10 .83503 

-13.3622 

-11 .40737 

- 9 .10613 

-15.16158 

- 9 .2359 
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