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ABSTRACT 

Problem 

The guidelines of the Educational Opportunity-

Grants program serve to identify students who display ex

ceptional financial need, however selection on the basis 

of ability to profit from such education is the responsi

bility of the educational institution. 

The purpose of this study was to determine if 

academic success could be predicted for an incoming fresh

man group based on data derived from a preceding group. A 

measure of socio-economic status was incorporated with the 

predictor variables. 

Procedures 

The sample groups were drawn from applicants for 

financial aid who were awarded grants for the 1967 and 1968 

academic years. Pre-admission data for the subjects in

cluded high school ranks and American College Test compos

ite scores, while financial need analysis provided a 

parental contribution figure which became the basis for 

the socio-economic index for inclusion as a predictor 

variable. 

The groups were divided by sex, and academic per

formance of the 1968 group was predicted from regression 

data of the 1967 group, utilizing high school ranks con

verted to z-scores, the composite ACT score and the 

vii 
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economic status index as predictor variables, with the 

year-end grade-point average as the criterion. The pre

dicted grade-point averages were correlated with the 

earned grade-point averages to determine the degree of 

validity generalization or the effectiveness of predic-

tion. The academic performance of the groups was followed-

up through the fall semester of the 1970 academic year. 

Findings 

When the earned grade-point averages were corre

lated with the predicted grade-point averages, the coeffi

cient for males was .5813 and for females, .5853. These 

indicate that the prediction effort was effective for 

both sexes; however, single order correlations indicated 

that the addition of the socio-economic index contributed 

little to the effectiveness. A much higher correlation 

between the socio-economic index and the grade-point av

erage was indicated for males than it was for females. 

The follow-up portion indicated: a. the predicted grade-

point averages would be effective at least through the 

first semester of the junior year; b. during the freshman 

year the attrition rate was higher for males. 

Conclusions 

It was concluded that while there appeared to be 

no significant relationship between socio-economic status 

and attrition rates, especially for females, it was noted 



that the actual attrition rates for males was greater 

during the first three semesters. This is felt to have 

socio-economic involvement, not tapped by the statistical 

treatment applied and would suggest that the opportunities 

for post-secondary education at least consider the possi

bilities of a program which is of a shorter duration than 

the four-year college program.. 

Recommendations 

It was recommended that the procedure followed 

could be applied to other populations at other institu

tions. It was also recommended that the relationship 

between socio-economic status and academic status be 

studied further to determine more precisely the attri

butes of such a relationship, along with applications. 

Although the prediction effort was statistically 

significant, a word of caution is in order. Due to the 

large degree of unaccounted for variance, it is emphasized 

that the user should be well aware of the implied limi

tations. 



CHAPTER I 

THE PROBLEM, DEFINITIONS, ASSUMPTIONS AND LIMITATIONS 

Included in the Higher Education Act of 1965 is 

the Educational Opportunity Grants Program which offers a 

form of "gift" aid to needy students for the purpose of 

availing post-secondary education to students with the 

ability to profit from such education. It is the respon

sibility of each institution to administer its own grant 

program and select the students eligible for help. Stu

dents to qualify, must be financially unable to attend 

college without an opportunity grant, and be accepted for 

enrollment or be in good scholastic standing at the col

lege. 

The Problem 

Statement of the Problem 

Can academic staying power be predicted using high 

school rank, ACT test scores and a measure of economic sta

tus as predictor variables and grade-point average as cri

terion variable? Are these factors consistent oyer time 

and differential populations? 

To-answer these questions, this study will examine 

the academic performance of the recipients of Educational 

Opportunity Grants at The University of Arizona in an 



effort to determine the usefulness of those predictors 

with similar groups. 

Importance of the Study-

Historically, many academically able students have 

been denied the opportunity to attend college partially due 

to financial reasons. Support of this is offered by Elbers 

who states: ". . .that 60,000 to 100,000 highly able sec

ondary school graduates, interested in college and another 

60,000 students already in college are prevented each year 

from continuing their education by lack of funds. 

More currently, Havighurst indicates that of the 

various groups of youth with college ability who do not go 

on to college, one is made up of boys and girls who are in 

the top quartile of mental ability. About 30 percent of 

this group, or 7 to 8 percent of all of the age group, do 

not go to college. He describes most of this group as from 

lower - middle-class or working class homes, many of which 

lack both motivation for college and financial resources.^ 

In order to alleviate this situation, the Educational Oppor

tunity Grant program was introduced. The objectives are 

1. Gerald ¥. Elbers, "The National Defense Edu
cation Act and Higher Education," Higher Education, XVI 
(September, 1959), p. 13. 

i 
2. Robert J. Havighurst, "The Social and Political 

Arguments for Extending the Reach of Education," Student 
Financial Aid and National Purpose, (Princeton, N.J.: Col
lege Entrance Examination Board, 1962), p. 31. 
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indicated in the statement:• 

The Congressional intent is that financial need 
shall he a fundamental requirement for award of 
this federal assistance, but superior academic 
promise or performance shall not. The Draft Regu
lations for Educational Opportunity Grants issued 
by the United States Office of Education in Febru
ary 1966 specify that a student is eligible if he 
"has been accepted for enrollment as a full-time 
under-graduate student, or is in good standing and 
in full-time attendance as an undergraduate stu
dent . 5 

To emphasize this point, it is added that: 

It must be remembered that these programs are 
"opportunity" programs and not "scholarship" pro
grams, as many gift-aid programs more typically 
are.../^he intent7 may also include, at the dis
cretion of the institution, all those eligible to 
continue as enrolled students at the institution 
including those who may be temporarily on academic 
probation. "Good standing" is in no way meant to 
suggest that a student must be expected to or must 
actually maintain a strong academic average.4, 

Aid should be made available, under the program, to 

any student who may have the ability to profit from the 

college experience. The responsibility for the continued 

success of the program is placed on the institution further, 

in that: 

Forced withdrawals by the very students who by def
inition, are particularly in need would clearly be in 
contradiction to the intent of the Educational Op
portunity Grants Program, its encouragement of the 
full utilization of educational talent, and the 

3. College Scholarship Service, Determining Awards 
Under Federal Student Aid Programs, (Princeton, N.JT: Col-
lege Entrance Examination Board, /n. (L_7), p. 4. 

4. Ibid. 
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elimination of unnecessary dropouts on the part of 
those with the ability to pursue post-secondary 
programs profitably.5 

The responsibility for the institution is not only 

to those students who apply on their own but also through 

active recruitment, as indicated by: "Successful admin

istration of the programs by colleges will require the 

colleges to identify young men and women of exceptional 

financial need..."6 Institutional responsibility is car

ried one step further, as it is indicated that the insti

tution should seek out drop-outs in order "... to encourage 

re-entry into educational programs of those who may have 

dropped out lends further strength to the importance. ..11 ̂  

In summary, the Educational Opportunity Grants Pro

gram is directed toward students who have extreme financial 

need and who may very well experience difficulty surviving 

academically. Criteria for assessing financial need are 

provided for institutional use. However, criteria useful 

for assessing academic promise are not. From the foregoing 

discussion, the sole responsibility for assessing academic 

promise is left solely to each particular institution and 

similarly, the responsibility for maintaining students at 

5. Ibid., p. 5. 

6. Ibid. 

7. Ibid. 
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the institution for ultimate completion of baccalaureate 

degree programs is stressed, even to the point of encour

aging those who dropped out to re-enter. Thus this study 

is an attempt to discover those students who have at least 

marginal ability to be successful rather than including 

those where academic disaster would force the students to 

withdraw. 

The program specifically stresses that academic 

achievement should not be a factor. Philosophically, 

therefore, those students who display exceptional financial 

need should receive EOG (Educational Opportunity Grant) 

assistance and would, if unlimited funds were available 

under the program. 

That, prediction in education is imperative, was 

realized early by many. Among them is Williamson who 

states: "One function of personnel research in higher ed

ucation is to perfect instruments for measuring those vari

ables which have a high degree of relationship with college 

grades, to the end that there may be a minimum of error in 

predicting individual achievement.1,8 Since that writing, 

such instruments have been perfected and methods have been 

improved to the point indicated by Travers, as he states: 

8. E. G. Williamson, "The Decreasing Accuracy of 
Scholastic Predictions," Journal of Educational Psychology, 
XXVIII (January, 1937), p. 1. 



"It is probable that the most satisfactory method of pre

dicting general academic success in college is to combine 

a measure of high school success with a measure of schol

astic aptitude."9 Thus, the prediction of academic success 

generally is accomplished as Travers suggests above. 

It has been intimated earlier that the group in 

question (EOG recipients) represent an unique faction of the 

college-going portion of society in that they exhibit ex

ceptional financial need. 

Hewer-^ indicates that in prediction of academic 

success efforts directed toward the general population are 

less reliable than efforts which are confined to a more 

homogeneous social group. Support of this is provided by 
l 

Washburne as he relates: "...little is known about the re

lationship of sociological variables to academic success 

even though sociological theory leads one to expect that 

such relationships exist. "H 

It has been indicated above that sociological vari

ables and academic performance are related and that due 

consideration should be given to these variables when one 

9. Robert M. W. Travers, Educational Measurement, 
(Boston: The Macmillan Company, 1955), p. 403. 

10. Vivian H. Hewer, "Are Tests Pair to College 
Students from Homes with Low Socio-economic Status?" 
Personnel .and Guidance Journal, XLIII (April, 1965), p.764. 

11. Norman F. Washburne, "Socio-economic Status, 
Urbanism and Academic Performance in College," Journal of 
Educational Research, LIII (December, 1959), p. 130. 



studies academic prediction. However, it was also indi

cated that little is actually known about these variables. 

Therefore, this study will attempt to show relation

ship between the criterion variable, academic performance, 

and the socio-economic variable, financial need, with need 

being determined by financial need analysis, normally 

employed by financial aid officers. It is further antici

pated that inclusion of this socio-economic variable with 

other variables will aid or enhance the academic predic

tion effort. 

Hypotheses to be Tested 

The hypotheses to be tested are: 

1. There will be a significant relationship between 
the predicted grade-point averages and the achieved 
cumulative grade-point averages for Group II (1968-
69 freshmen) at the end of two semesters (GPIII). 

2. The inclusion of the economic status index as a 
predictor variable with the ACT and HSR will en
hance the reliability of the prediction formula. 

Definitions of Terms and Abbreviations Used 

(1) ACT - American College Test composite standard 
score taken in the high school senior year. 

(2) EOG - Educational Opportunity Grant. 

(3) ESI - Economic Status Index. 

(4) GPI - Overall grade-point average of all courses 
completed in the first semester of the freshman 
college year. 

(5) GPII - Overall grade-point average of all courses 
completed in the second semester of the freshman 
college year. 



(6) GPIII - Cumulative grade-point average for the 
freshman year. 

(7) Group I - Entering freshmen of the academic year 
1967-68. 

(8) Group II - Entering freshmen of the academic year 
1968-69. 

(9) HSA - High school grade-point average. 

(10) HSR - High school rank at the beginning of the 
senior year. 

(11) PGP - Predicted grade-point average (four vari
ables). 

(12) r - Pearsonian correlation coefficient. 

(13) R - Multiple correlation coefficient. 

Assumptions 

It is assumed that the members of Group I and 

Group II are similar in that they represent students who 

were selected on the basis of financial need. It is furth

er assumed that there will be sex differences, although no 

attempt is made to select according to sex by normal dis

tribution. 

Limitations of the Study 

This study will be limited to studying only stu

dents who were entering freshmen at the University of 

Arizona in the academic years of 1967-68 and 1968-69 who 

were EOG recipients. Students who received mid-term 

awards after the first semester of their freshman year 

will not be included. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Part one of this chapter presents a brief summary 

of financial aid for higher education in this country, 

beginning with the period prior to the Civil War and shows 

the development to current times. The conclusion of this 

part discusses the importance of financial aid in higher 

education today. Educational Opportunity Grants are de

fined and discussed in part two, which concludes with 

EOG's at the University of Arizona. Part three reviews 

the literature on indices of scholastic prediction. The• 

chapter is summarized in part four. 

History of Financial Aid 
in the United States 

Nash12 contributes the following content in show

ing the developmental.history of financial aid in higher 

education in the United States. 

There were substantial differences in financial 

aid in higher education in the periods preceding and fol

lowing the Civil War. Prior to 1860 colleges were' under

financed and consequently failed to meet the needs of 

12. George Nash, "Student Financial Aid, College 
and University," Encyclopedia of Educational Research, 
Fourth Edition, (Boston: The Macmillan Company, 1969), 
pp. 1339-1359. 

9 
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problems of developing America. They generally followed 

the pattern of the English residential college. To at

tract students to an unpopular curriculum and to appear 

more democratic, financial aid of a charitable nature was 

offered principally for poorer students. For example 

Yale, Princeton and Brown had dining halls especially for 

poor students. With the flourishing manual labor move

ment in the 1830's, students were enabled to pay their 

way through college by working at trades. 

The Morrill Act of 1862 put Federal funds into the 

state development of land-grant colleges. Colleges also 

were started by municipalities. Support of higher edu

cation in the form of direct grants to the colleges, 

rather than to the students, was given from Federal, state 

and municipal funds. 

Federal aid given directly to students was slow 

to develop, with some states providing free tuition to 

Civil War veterans at state universities. Students re

ceived small amounts of money as members of the Reserve 

Officer Training Corps which was established at a large 

number of colleges during the academic year 1917-18. 

The Student Work Program of the National Youth 

Administration, begun in 1933, was the first Federally 

supported student financial aid program. Some college 

students received War Loans during World War II to com

plete their training. The Federal government did not 
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"become involved in large-scale programs of student finan

cial aid until the end of World War II. 

Long term loans to students became a major factor 

upon the passage of the National Defense Education Act in 

1958. An integrated Federal program of grants, loans and 

employment for under-graduates became a reality only upon 

the passage of the Higher Education Act of 1965. 

Federal financial aid programs for students are 

now making nearly $2 billion per year available to stu

dents at institutions of higher education. Significant 

growth has been seen since the first major program, the 

Student Work Program, was started by the Federal Relief 

Administration in .1933, and then taken over by the nation

al Youth Administration. Out of the 1700 eligible col

leges, approximately 1500 participated in the program which 

was administered at the state level by Federal officials. 

The students received their paychecks directly from the 

Federal government, however, the colleges administered 

the program. About 620,000 youth were employed in the 

Student Work Program during the period 1933-43 and earned 

about $93 million, with monthly earnings averaging only 

$12 for undergraduates and $20 for graduate students. 

Student War Loans, 1942 to 1944, were the first 

Federal loans to college students and provided only $3 

million in loans to about 11,000 students in scientific 

and technical fields. By far the largest of any student 

financial aid program, which eventually aided about 8 



million former servicemen under a number of laws, was 

Veterans' benefits from World War II under the Service

men's Act of 1944. Originally, the Federal government 

paid registration fees directly to the universities and 

colleges. By the fiscal year 1950 the Federal government 

had paid almost $4 billion to or for students in higher 

education, and of this, more than $1 billion had gone to 

colleges in the payment for tuition and fees. The "G- I 

Bill", which was extended to Korean War Veterans in .1952, 

increased monthly benefits to the veterans. They were . 

expected to pay their own tuition and fees as direct pay

ments to institutions for these charges came to an end. 

A committee on Education Beyond the High School 

was appointed by President Eisenhower in 1956. The com

mittee spoke of an urgent need to do something for in

creasing the supply of teachers, but it seems unlikely 

that major legislation would have been passed, if it had 

not been for the influence of the Russian Sputnik. The 

National Defense Education Act of 1958 was passed as an 

emergency measure designed to counteract serious defi

ciencies. The loan fund amounted to $80 million by June, 

I960. By June, 1967 more than one million students had 

borrowed over $1 billion, and in the academic year 1966-

67 nearly 400,000 students borrowed approximately $220 

million. Approximately 70 percent of the borrowers were 

from families earning $6,000 a year or less, as the program 
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was intended to help students from poorer families. 

Hence, the first long-term Federal program to aid tinder-

graduates is the National Defense Student Loan Program. 

The beginning of President Johnson's war on pov

erty saw the passage of the Economic Opportunity Act of 

1964 which contained the next large student financial aid 

program, the College Work-Study Program. Under the pro

gram, approximately $160 million was earned by students in 

the academic year of 1966-67. 

Chronologically, a discussion of the Educational 

Opportunity Grants Program would he appropriate at this 

point. However, this will be covered in part two. 

Congress passed a bill in 1966 which again liberal

ized G I Bill benefits. During the academic year 1966-67, 

some 330,000 veterans entered college-level training, with 

another 120,000 enrolled in vocational and technical train

ing. 

Federal government subsidy of interest and loan 

guarantee for students' loans from banks and other private 

lenders were authorized through the Guaranteed Loan Pro

gram, as a part of the Higher Education Act of 1965. Dur

ing the first full year that the program was in operation 

was the 1966-67 academic year when 330,000 students bor

rowed approximately $250 million. It has been estimated 

by the U.S. Commissioner of Education that by 1972 college 
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students will be borrowing $3 billion per year under this 

program. 

In concert with the growth of Federal programs of 

student financial aid has been the growth of state scholar

ship programs, which now exist in 17 states. Most of the 

programs began in the mid-19501s, but New York's program 

dates to 1913 and Oregon's to 1935. Most states with large 

numbers of college students have state scholarship pro

grams. For 16 states for which there are data, $98.1 

million in grants was awarded to 259,000 students in 1966. 

The total amount of financial aid funds from all 

sources has been estimated for the 1966-67 academic year. 

The total amount of funds awarded to students from all 

Federal programs was $1,699,100,000. The total amount of 

financial aid from all sources for the academic year 1966-

67 was approximately $2,241,400,000. Of this 60 percent 

was in the form of grants, 24 percent was in loans and 16 

percent in employment. Of the total, the programs of the 

Federal government contributed 71 percent, the institutions 

contributed 23 percent, state scholarships amounted to 4 

percent and foundation and corporative grants were esti

mated at 2 percent. 

By the foregoing discussion, realization of the 

impending necessity for financial assistance for students 

in higher education has been indicated. That financial 



aid is a necessary part of higher education is implied 

further by Havighurst, as he writes: "In spite of the in

crease in above average ability youth going to college, 

there continue to be substantial numbers who do not go to 

college, although they have the mental ability. They are 

a major source of wasted talent.He concludes that: 

"The principal reasons given by young people above average 

in intelligence for not attending college are lack of 

money and lack of motivation. No doubt these reasons are 

interrelated. 

The broad objectives of financial aid in higher 

education are for international purpose. These objectives 

are stated in Wolfle's words as he writes: 

There are two mutually reinforcing reasons for 
the wide-spread adoption of the policy of opening 
the doors of education to all students of ability, 
regardless of social or economic differences. One 
is the humanitarian recognition of human rights. 
The other is recognition that the policy makes 
good economic sense—that it is, in fact, an es
sential policy for a country that wishes to forge 
ahead in the modern technological world. ^ 

13. Havighurst, 0£. cit., p. 29. 

14. Ibid., pp. 29-30. 

15. Dael Wolfle, "Our Worldwide Stake in Devel
oping Talent," Student Financial Aid and National Pur
pose, (Princeton, N.J.: College Entrance Examination 
Board, 1962), p. 40. 
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Educational Opportunity Grants 

The Act 

A part of the Higher Education Act of 1965, the 

Educational Opportunity Grants program is specifically for 

needy students. Each grant must "be matched by other fi

nancial aid from the institution. The efforts to secure a 

Federal grant program for undergraduates had been long and 

strenuous, but were always marked by differences of opin

ion between public and private institutions. A Federal 

scholarship program almost became a reality in both 1958 

and 1961. It was felt that lack of support from the edu

cation community was the principal reason such legislation 

was not passed. In the academic year 1966-67, the first . 

of the program, $46 million was awarded in Educational 

Opportunity Grants; the maximum individual award was $800, 

and 123,000 students were aided. 

The purpose of educational opportunity grants is 

indicated in the following passage from excerpts of the 

Higher Education Act of 1965 (Public Law 89-329), Title 

IV, part A, which states: 

It is the purpose of this part to provide, through 
institutions of higher education, educational op
portunity grants to assist in making available' 
the benefits of higher education to qualified high 
school graduates of exceptional financial need, 
who for lack of financial means of their own or 
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of their families would he unable to obtain such 
benefits without such aid. b 

At The University of Arizona 

The Educational Opportunity Grants Program at The 

University of Arizona is described in a three page bro

chure which is distributed to high school seniors and is 

prepared by the financial aids office. The brochure is 

entitled "U of A Guide for High School Seniors." Page two 

describes the program thusly: 

This program makes available a limited number of 
non-repayable, financial grants ranging from $200 
to 01OOO1' to deserving applicants with excep
tional financial need. A requirement of the EOG 
is that the award cannot exceed 50$ of the total 
aid awarded by the University. 

For the academic year of 1968-69» Educational Opportunity 

Grants were awarded to 627 students, which amounted to 

$158,600 for initial year awards and $135,800 for renewal 

awards.18 

Indexes of Scholastic Prediction 

Over the years the findings from scholastic pre

diction studies have been relatively consistent. Generally 

16. United States Department of Health, Education 
and Welfare,.Manual of Policies and Procedures—Educational 
Opportunity Grants Program (Washington, D.C.: Government 
Printing Office, 1967) p. 47. 

17. Recently increased from original maximum of 
$800. 

18. Personal interview with Mr. James Sarrels, 
The University of Arizona Financial Aids Department. 
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such indexes include a measure of academic performance at 

the secondary school level and an estimate of scholastic 

aptitude based on the results of a standardized instrument, 

as was indicated on page 6. 

Secondary School Performance 

The Joint Committee on School-College Relations 

states: "A measure based on secondary-school marks corre

lates more closely with college freshman grades than any 

other single predictor.There has been much discussion 

in the literature as to what measure of past achievement 

should be used, the actual grade-point average or the high 

school rank in class. 

Therefore, this section first presents supportive 

evidence for use of high school average in grade prediction 

and then presents support for use of high school rank in 

prediction. This discussion at length is interspersed with 

contributions from some early writers for the purpose of 

showing that grade prediction has been a concern of educa

tors and researchers for a number of years and that even 

to the present time, there is some difference of opinion 

regarding which variable to select for effectiveness. 

19. Joint Committee on School-College Relations, 
Rank in Class (Washington, D. C.: National Association of 
Secondary-School Principals, 1962), p. 3. 
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Supportive evidence for use of the high school 

average in academic prediction is plentiful. Brady finds: 

(the) "...best predictors of academic success in the first 

two years of college were Total High School Average, Marks 

i n  H i g h  S c h o o l  S o c i a l  S t u d i e s ,  a n d  R a n k  i n  C l a s s . I n d i 

vidual studies in scholastic prediction, using high school 

average and various other predictors (other than high 

school rank), such as those "by Adkins, Elle, Black and 

Leyman21 yielded results which suggest that not only is 

the high school average highly predictive, but also it is 

the best single predictor. Scholastic prediction studies 

by Himmel and Flora#22 utilizing high school average and a 

20. William Joseph Brady,11 Twenty Quantitive Pre-' 
dictors of Academic Success in College as Measured by 
Grade Point Averages,"Doctor's Dissertation Abstracts, 
Vol. XXVI, p. 5121A, 1965. (Ann Arbor). 

21. Arlie Andrew Adkins,"Prediction of College 
Success at Middle Tennessee State College," Doctor1 s Disser
tation Abstracts. Vol. XXV, p. 211A, 1963; Martin Joseph 
Elle,"Prediction of the Academic Success of Freshmen at 
Southern Oregon College," Doctor's Dissertation Abstracts, 
Vol. XXVII, p. 2785A, 1966; Hubert Persy Black,"The Pre
dictive Value of Selected Factors for Achievement of Lee 
College Freshmen,"Doctor's Dissertation Abstracts, Vol. 
XXVII, p. 618A, 1965; and LaRetha Leyman,"Prediction of 
Freshman Grade-Point Averages for Women Physical Education 
Majors," Doctor's Dissertation Abstracts. Vol. XXVII, 
p. 1249A, 1966. (Ann Arbor;. 

22. Keith LaVern Himmel,"The Number of Years of 
High School Science as a Predictor of First Year College 
Success Compared with Other Predictors," Doctor's Disser
tation Abstracts. Vol. XXVIII, p. 3364A, 1967; and Larry 
Dale Flora,"Predicting Academic Success at Lynchburg Col
lege from Multiple Correlation Analysis of Four Selected 
Predictor Variables," Doctor's Dissertation Abstracts. Vol. 
XXVII, p. 2276A, 1966. (Ann Arbor). 
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measure of scholastic aptitude in multiple regression, 

conclude the best single predictor to "be the high school 

23 average. Brady,. in studying twenty quantitative pre

dictors, including five scholastic aptitude tests, two 

intelligence tests, high school rank and high school aver

age, concluded that the high school average was the best 

single predictor. 

Boyce^4 has reviewed twenty-nine studies in which 

high school rank and college grades were correlated and 

found the median correlation to he .54, and his review of 

thirty-two studies of high school grade average and college 

grades yielded a median correlation of .56. Based on these 

median correlations, both of which are significant, it 

could be concluded that each is as effective a predictor 

as the other, for the difference of .02 is slight. 

Significant evidence in support of the use of high 

school rank, however, is equally or more so available. The 

Joint Committee on School-College Relationŝ  provides: 

"Research data since 1920 reveal that rank in class is a 

23. Brady, loc. cit. 

24. Richard W. Boyce, "Predicting Success in Col
lege: An Integrated Review," Vocational Guidance Quarterly, 
XI (Summer, 1963), p. 294. 

25. The Joint Committee on School-College Re
lations, oj>. cit., p. 2. 
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Pfi 
satisfactory predictor of academic success." Seyler 

contributes that there is a definite positive relation

ship between the freshman scholastic record in college 

and rank held in high school graduating class. 

High school rank as an effective predictor of 

scholastic performance in college is substantiated above. 

Superiority of high school rank over high school average 

is attested to by Dressel, Lavin and Fricke.2^ individ-
28 

ual studies by Karp", Quiller and Froelich concur in the 

conclusion that the1 best single predictor of college suc

cess is the high school rank. 

26. E. C. Seyler, "The Value of Rank in High 
School Graduating Class for Predicting Freshman Scholar
ship ," Journal of the American Association of Collegiate 
Registrars, XV "("October, 1939), p 21. 

27. Paul L. Dressel and Associates, Evaluation in 
Higher Education, (Boston: Houghton-Mifflin Company, 196TJ, 
p. 314; David E. Lavin, The Prediction of Academic Per
formance (New York: Russell Sage Foundation, 1965), pp. 8-9; 
and Benno G. Fricke, "Prediction, Selection, Mortality and 
Quality Control," College and University, XXXII (Fall, 
1956), p. 38. 

28. Robert Eugene Karp,"An Analysis of Aptitudes, 
Abilities and High School Class Rank and Their Relation to 
the Academic Success of First Year Private Business School 
Students,11 Doc tor's Dissertation Abstracts. Vol. XXVII, 
p. 3289A, 1966; Gordon Frederick Quiller,"A Study of Col
lege Predictors for First Year Students at Colorado State 
University,"Doctor1s Dissertation Abstracts. Vol. XXIII, 
p. 1253A, 1962. (Ann Arbor). Gustav J. Froelich, "Academic 
Prediction at the University of V/isconsin," Journal of the 
American Association of Collegiate Registrars, XVII XOc-
tober, 1941), p. 73. 
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The question of "high school average or high school 

rank?" is best answered by Hinz, Constance and Oliver, as 

they state: "Research on the predictive value of rarik-in-

class has been quite consistent. With few exceptions, it 

has proved to be the best single predictor of college 

grades."2̂  Table I, on the following page, presents some of 

the correlations reported in the literature to indicate the 

magnitude of the coefficients one might expect. Of these, 

for studies using HSR, the mean correlation with GPA is 

.59; and with HSA, the mean correlation is .48. Both mean 

correlations indicate significant relationship, however, 

the difference of .11 lends support to the use of HSR. 

Measure of Scholastic Aptitude 

General support of the utility of measures of 

scholastic aptitude (tests) in prediction of academic per-

"50 formance is provided by Lavin^ as he reports single order 

correlations between college grade-point average and col

lege level ability tests, as presented by Cronbach, 

r=.50-.55. He also reports Henry's findings which range 

"51 from .30 to .70, with .50 as the average. Durflinger 

29. Roland J. Hinz, Clifford L. Constance and 
Eugene L. Oliver, "Evaluating the Applicant—The Role of 
Rank in Class," College and University, XLII (Summer, 
1967,)p. 513. 

30. Lavin, ojd. cit., p. 51. 

31. Glenn W. Durflinger, "The Prediction of Col
lege Success—A Summary of Recent Findings," Journal of the 
American Association of Collegiate Registrars, XIX (Oc
tober, 1943), p. 73. 
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Table 1. Reported Correlations Between College Grade-
. Point Average (GPA) and High School Rank (HSR) 
or High School Average (HSA). 

GPA - HSR GPA - HSA 

.55 

.69 .50 

a 

b 

c .51 .46 

. 50 d 

.70 

.57 

e 

£ 

a. Ericke, loc. cit. 

b. lavin, loc. cit. 

c. Edward L. Clark, "High School Average Versus 
High School Class Rank As a Means of Predicting College 
Grades," School and Society, XXXIV (December, 1931), p 766. 

d. L. Joseph Lins, Alban P. Abelland H. Clifton 
Hutchins, "Relative Usefulness in Predicting Academic 
Success of the ACT, the SAT, and Some Other Variables," 
Journal of Experimental Education, XXXV (Winter, 1966), 
p. 6. 

e. Sister M. Jacinta Mann, S. C., "The Prediction 
of Achievement in a Liberal Arts College," Educational 
and Psychological Measurement, XXI (Summer, 1961), p. 482. 

f. Karp, loc. cit. 
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summarizes such studies and finds a median correlation of 

about .55. At this point it seems quite safe to conclude 

that measures of scholastic aptitude are effective pre

dictors of academic performance because the median or aver

age correlations reported above, of approximately .50, 

can be considered as significant. Cooke^ indicates con

currence, as he discusses effectiveness of entrance exam

ination scores in scholastic prediction. 

The literature abounds with discussions and stud

ies of instruments for measuring scholastic aptitude. 

Probably the most recent such instrument is the American 

College Test (ACT) developed by the American College Test

ing Program. This instrument is made up of subtests in 
i 

English, mathematics, social studies and natural science, 

with each individual subtest score reported, along with an 

average or the composite score. Studies of predictive ef

fectiveness of the individual subtests as opposed to the 

composite, represented by Boyce and Paxson̂ 3 and Passons34 

indicate the composite to be statistically better than 

32. Cooke, loc. cit. 

33. Richard W. Boyce and R. C. Paxson, "The Pre
dictive Validity of Eleven Tests at One State College," 
Educational and Psychological Measurement, XXV (Winter, 
1965), p. 1145. 

34. William R. Passons, "Predictive Validities 
of the ACT, SAT and High School Grades for First Semester 
GPA and Freshman Courses," Educational and Psychological 
Measurement, XXVII (Winter, 1967), p.. 1144. 



any one subtest for scholastic prediction. Brown and 

Wolins at Iowa State University (1960-62), compared the 

predictive value of the various subtests of the ACT, along 

with the composite standard scores and concluded: " In all 

cases the Composite provided a better prediction of GPA 

than did any subtest...Multiple correlations also indi

cated that the Composite was as effective as using a com

bination of subtests."55 DeSena and Weber correlated sub

test scores and the composite score individually with the 

year-end grade-point average of ninety-two females of the 

class of I960 at Notre Dame College, with correlations as 

follows: 

English = .41 
\ 

Mathematics = .44 

Natural Science = .41 

Social Studies = .35 
*z£ 

Composite = .52^ 

35. Frederick G. Brown and Leroy Wolins, "An 
Empirical Evaluation of the American College Testing Pro
gram," Personnel and Guidance Journal, XLIII (January, 
1965), p. 454. 

36. Paul A. DeSena and Louise Ann Weber, "The 
Predictive Validity of the School College Ability Test 
(SCAT) and the American College Test (ACT) At a Liberal 
Arts College for Women," Educational and Psychological 
Measurement, XXV (Winter, 1965J, p. 1151. 
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Funches^ made a study of three hundred and sixty-

nine freshmen enrolled at Jackson State College in the 

fall of 1962, with a resultant correlation coefficient 

of .59 "between the ACT composite scores and year-end GPA's. 

In another study, Punches^ included five hundred and 

forty freshmen who entered Jackson State College in the 

fall of 1965. The purpose was for determining whether 

quality of secondary school transcript or the ACT compos

ite score was a more reliable predictor of first-term 

success, and a correlation coefficient of .36 was obtained 

between the ACT composite score and the first-term GPA. 

Peters and Plog correlated ACT composite scores 

and grade-point averages of 2705 freshmen who entered The 

Ohio State University in the autumn quarter of I960. The 

correlation coefficient yielded was .56. 

In summary, it has been shown that measures of 

scholastic aptitude (tests) are effective predictors of 

37. Delars Punches, "A Correlation Between the 
ACT Scores and the Grade-Point Averages of Freshmen at 
Jackson State College" College and University, XI 
(Spring, 1965), p. 325. 

38. DeLars Punches, "Correlations Between Secon
dary School Transcript Averages and Grade-Point Averages 
and Between ACT Scores and Grade-Point Averages of Fresh
men at Jackson State College," College and University, 
XLIII (Fall, 1967), p. 53. 

39. Frank R. Peters and Eugenia L. Plog, "The 
Effectiveness of the ACT for Selection and Placement at 
The Ohio State University," Educational Research Bulletin, 
XL (December, 1961), p. 235. 
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academic performance. It has also been indicated that the 

ACT composite standard score is an effective predictor, 

for correlations between it and academic performance are 

significant, with the majority of correlations around 

.50. The correlation of .36, reported in the latter 

study by Punches, is considered significant, but does not 

demonstrate significance to the degree that the majority 

demonstrate. 

Socio-economic Factors 

As indicated earlier by Hewer and by Washburne 

(p. 6), it is quite possible that efforts in scholastic 

prediction can be more reliable if socio-economic factors 

are considered. 

From a study at the University of Florida, Barger 

and Hall Conclude: 

...knowledge of socio-economic background adds to 
the prediction from ability scores of grades 
achieved in college by females. For males, how
ever, when ability is controlled, there are no 
significant relationships between the "socio
economic variables studied, and grades achieved.4° 

An investigation of the relationship of college-

going behavior to family financial power, as measured by 

40. Ben Barger and Everette Hall, 'The Inter
action of Ability Levels and Socioeconomic Variables in 
the Prediction of College Dropouts and Grade Achieve
ment," Educational and Psychological Measurement t XXV 
(Summer, 1965), p. 508. 
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federal income tax paid, was undertaken by Henry^. He 

found significant differences in family financial power 

existed between those students who attended college and 

those who did not attend. In his review of financial 

aid, Nash^"2 discusses the relationship of parental con

tribution for college expenses to college-going behavior 

and parents' and students' attitudes. 

The contrast between the abundance of citations 

in the literature, regarding academic predictors (such 

as high school average, rank: in class and measures of 

scholastic aptitude)and the paucity of studies of socio

economic variables (of academic success) definitely ac

centuates the need for study of such socio-economic va

riables. It may be that incorporation of similarly 

related socio-economic variables, such as family finan

cial power or parental contribution for college expen

ses, will contribute to efforts in scholastic prediction. 

The Criterion 

The criterion variable for judging academic suc

cess is generally accepted as being the earned grade-

point average. This is intimated by Lavin^ as he 

41. Joe Billy Henry,"Family Financial Power and 
College Attendance of High School Graduates in Two Ability 
Groups," Doctor's Dissertation Abstracts. Vol. XXV, p.5736A, 
1964. (Ann Arbor). 

42. Nash, o£. cit. . pp. 1546-1347. 

43. lavin, loc, cit. 
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discusses academic predictors and speaks of evidence of 

"college promise," "freshman college standing," "college 

freshman grades," and general college scholarship"; and 

supported by Thorndike and Hagen as they relate: "Possi

ble indicators of success that we may choose to use in-

44 elude...academic or training school grades... 

Throughout the literature the various studies 

generally select the grade-point average for a particular 

grading period, i.e., quarter or semester. Some studies 

use the cumulative grade-point average at the end of the 

freshman or latter years in college. Studies by Petten-

45 46 gill and by Elle utilize earned college grade-point 

averages of first quarter and first term, respectively, 

as the criterion, as the latter also predicted first year 

averages from first term averages, resulting in correl-

4-7 ations ranging from .78 to .89. Read correlated first 

and second semester college grade-point averages, with 

r=.72 and first semester with year-end average, with r=.85. 

44. Robert L. Thorndike and Elizabeth Hagen, 
Measurement and Evaluation in Psychology and Education 
(New York: John Wiley and Sons, Inc., 1964), p. 544. 

45. True Pettengill, "Size of High School and Pre
dictive Value of Class Rank and Aptitude Test Rank," Ameri
can Assoc. of Collegiate Registrars. IX (April,1934), p.193. 

46. Elle, loc. cit. 

47. Cecil B. Read, "The Prediction of Scholastic 
Success in a Municipal University," School and Society, 
XLVIII (August, 1938), p. 188. 
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Because of the multiplicity of variables involved, 

GPI (semester or term I) and GPII (semester or term II) 

should be included to observe longitudinal effects, plus 

providing for an opportunity for "leveling" of grade 

achievement. GPIII (cumulative freshman year average) 

could be considered because a student's progress may also 

be evaluated by the overall average performance. It can 

safely be concluded, in all of the studies reviewed by this 

author that the criterion measure for judging academic suc

cess is almost universally accepted to be the college 

grade-point average at some point in time during the first 

academic year or at its end, whether it be representative 

of a single period or a cumulative average. 

Sex Differences 

Generally in grade prediction studies, the sample 

groups include both sexes. If the sexes are not normally 

distributed•in the sample, it is possible that sex may be 

an independent variable which needs consideration and con

trol. Flora,who studied three hundred and seven fresh

men entering Lynchburg College in September, 1964, divided 

the group by sex and found no significant differences in 

predictor effectiveness for either sex. He therefore 

derived one general prediction equation to utilize with 

48. Flora, loc. cit. ' 
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both sexes. Seyler^ corroborates the idea that in grade 

prediction, sex need not be considered as he provides: 

!'The amount of relationship between high school rank and 

college achievement is practically the same for both 

sexes." 

Although it may appear at this point that sex 

should not be considered in grade prediction, there is 

sufficient evidence to the contrary. Elle^O studied the 

predictive validity of twenty-four variables at Southern 

Oregon College (1957 through 1962) and found sex to be 

significant in prediction of first-term and first-year 

grade point averages, and in all cases correlations 

between predictors and criterion were higher for females 

than for males. Black**1 in his study of the 1963-64 

freshman class at Lee Jr. College, determined that pre

dictive equations according to sex were justified. 

Pabst,52 j_n prediction study, compared results be

tween sexes for two successive years and found the 

49. E. C. Seyler, "The Value of Rank in High 
School Graduating Class for Predicting Scholastic Achieve
ment in College," Journal of the Association of Collegiate 
Registrars, XVI (January, 1941), pp. 132-3. 

50. Elle, loc. cit. 

51. Black, loc. cit. 

52. Robert LeRoy Pabst, "A Validation Study of 
the Relationship of Size of High School and Certain In
tellective Factors to Academic Achievement in College," 
Doctor's Dissertation Abstracts. Vol. XXVII, p. 331A, 
1965. (Ann Arbor). 



correlations for females were consistently higher than 

for males and concluded that female grade-point average 

were more predictable. 

That sex be considered in grade prediction, is 

further supported by Durflinger, as he contends: 

The regression equation set up for the men is 
likely to predict less accurately for the women 
and vice versa, likewise a regression equation 
set up for the total group is not likely to pre
dict as accurately as one set up for each sex 
separately.53 

In conjunction with this, Abelson provides: 

Thus it appears, in general, where high school 
average is used as a predictor (alone or in 
combination), the standard error or prediction 
of college grades is significantly smaller for 
girls than it is for boys. Thus it may be more 
useful in predictive studies to consider boys 
and girls as belonging to different populations 
and to analyze their data separately, rather 
than lumped together. ̂4 

This discussion of the question, "Should sex be 

considered (controlled) in predictive studies?" is prob 

ably best summarized by Lavin, as he states: 

In some studies correlations are computed for 
both sexes combined; in others the sample con
sists entirely "of males or females. Where cor
relations are computed separately, a sex 
difference is suggested. With only one excep
tion these latter studies show that correlations 
are higher for females than for males. 

53. DuifLinger, o£. cit. , p. 78. 

54. Robert P. Abelson, "Sex Differences in Pre 
dictability of College Grades," Educational and Psycho
logical Measurement, XXII (Winter, 1952), p. 642. 

55. Lavin, ojd. cit. , p. 52. 
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Combining of Variables 

Prediction can be defined as the act of foretell

ing, and hence, grade prediction is an attempt to foretell 

a subject's scholastic performance. The most obvious way 

to predict behavior would be to base such a prediction on 

the subject's past performance in a similar situation; or 

it might be possible to determine a person's potential 

behavior by subjecting him to situations similar to those 

he might encounter in the actual situation, e.g#, a test. 

Advocates of "past experience" would, of course, support 

the former and those who were test-oriented might very 

well support the latter. Generally, however, experts 

agree that both are effective indicators of a person's 
! 

• future academic performance. 

Multiple Technique 

Since each approach provides bits of information 

obtained by different means and under different condi

tions, a combination of the measures could be more ef

fective than either individual assessment. Himmel^ 

combined two such measures, but concluded the combining 

of them contributed little. Studies (cited below), by 

Johnston and Williamson and by Drake, made much earlier 

56. Keith LaVern Himmel, loc. cit. 



than Himmel's, definitely support combining of variables 

in academic prediction. 

Johnston and Williamson, in an eight year study 

of freshmen classes at The University of Minnesota, aver

aged high school rank -with rank on a psychological test 

and claimed the combination provided a better prediction 

than either individual predictor by itself. In reporting 

two studies, the first of six hundred and eighteen and the 

second of seven hundred and eighty-six entering freshmen 

at The University of Wisconsin, where two measures were 

58 combined, Drake and Henmon concluded that this procedure 

was more effective than the single predictors. 

Mercado"^ had demonstrated an increase in R (mul

tiple order correlation coefficient) over r (single order 

correlation coefficient) by adding HSA (high school aver

age) to ACT (American College Test) composite, with GPA 

(college grade-point average) as the criterion. Poster 

57. J. B. Johnston and E. G. Williamson, "A , 
Follow-up Study of Early Scholastic Predictions in The 
University of Minnesota," School and Society, XL (Decem
ber, 1934), p. 731. 

58. Lewis E. Drake and V.A.C. Henmon, "The Pre
diction of Scholarship in the College of Letters and Sci
ence at The University of Wisconsin,11 School and Society, 
XLV (February 6, 1937;, pp.192-4. 

59. Aurea Adrias Mercado, "American College Test 
Assessment of Educational Hierarchies and Scholastic Sur
vival at the University of the Philippines," Doctor's 
Dissertation Abstracts, Vol. XXIX, p. 3422A, 1968. 
(Ann Arbor). 
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and Danskin who report on three studies at Kansas State 

University, conclude that by adding the HSR (high school 

rank) to the ACT, in predicting the first semester GPA, 

the multiple technique improves the prediction effort 

significantly. Tiedeman offers:"...the ACT examination 

is a good test of scholastic aptitude—particularly when 

it is used in conjunction with the marks the student re

ports on each of four recent major courses in high school." 

In a study of 3353 Purdue freshmen, Burns con

cludes: "All of the instruments considered provided some 

significant measure of academic success and when combined 

with HSR they all provide a useful addition to the pre-
6? 

diction of academic success." Prom a follow-up study, 

conducted in the spring of 1965, of two groups (7208 

sophomores and 2483 freshmen), Richards, Holland and Lutz 

provide: 

...in general, some weighted combination of high 
school grades and ACT test scores is a better 
predictor than high school grades alone. This 

60. James M. Poster and David G. Danskin, "The 
American College Test (ACT) Tested Three Ways," Personnel 
and Guidance Journal, XLIII (May, 1965), p. 904. 

61. David V. Tiedeman, "The American College 
Testing Program Examination," Personnel and Guidance Jour
nal, XLI (May, 1963), p. 818. 

62. Richard Leo Burns, "An Investigation of the 
Value of the American College Testing Program, the Schol
astic Aptitude Test and the Purdue Placement Tests as 
Predictors of Academic Success of Purdue University Fresh
men, " Doctor's Dissertation Abstracts, Vol. XXIV, p. 1477A, 
1963. (Ann Arbor). 
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finding, too is consistent with a large number of 
previous investigations of the prediction of aca
demic performance. ^ 

The generalization of McCormick and Asker can ba added to the 

above, that: "Multiple regression equations...offer a more 

precise basis for predicting success in college than the 

64 more subjective procedures that are now in common use." 

Finally, the Joint Committee on School-College Relations 

attests to the superiority of multiple regression tech

niques over single order methods: "Combinations of pre-

65 dictors are more reliable than any single predictor." 

There should be no doubt, in light of the evi

dence presented, in grade prediction it is desirable a 

multiple regression technique be employed. When such a 

procedure is followed, what results can be expected? 

The next section presents some relative data and findings. 

Multiple Correlation Studies 

A study by Lins, Abell and Hutchins reveals:"... 

the ACT Composite plus high school centile rank together 

with first semester GPA yielded a multiple correlation 

63. James Richards, John Holland and Sandra lutz, 
"Prediction of Student Accomplishment in College."Journal 
of Educational Psychology, LVIII (December, 1967), p. 348. 

64. James H. McCormick and William Asker, "As
pects of the High School Record Related to the First Sem
ester College Grade Point Average," Personnel and Guidance 
Journal, XIII (March, 1964), p. 702. 

65. Joint Committee on School-College Relations, 
loc. cit. 
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(for males) of .59;"^ while Himmel,^ with high school 

average, ACT score and first year GPA, reports a multiple 

correlation coefficient of .64. 

68 
Pabst, in a two year study using three predictor 

variables, with no implied gain due to addition of vari

ables, reports the following Ranges of R: 

Males (1959) = .54 - .78 

Females (1959) = .74 - .83 

Males (I960) = .60 - .70 

Females (i960) = .70 - .82 

69 Swanson and Berdie included six hundred and 

twenty freshmen who entered The University of Minnesota 

Institute of Technology in the fall of I960, with a 

resultant R=.51 by using HSR, ACT and first quarter G-PA. 

Pettengill conducted a study of college freshmen entering 

from Minneapolis and St. Paul high schools and found: 

The multiple correlation of first quarter average 
college grades with percentile ranks on the col
lege aptitude test and percentile ranks on the 
college aptitude test and percentile ranks in high 
school gy^iduating class obtained. .. (a coefficient 

66. Lins, AbeHand Hutchins, loc. cit. 

67. Himmel, loc. cit. 

68. Pabst, loc. cit. 

69. Edward 0. Swanson and Ralph F. Berdie, '(Pre
dictive Validities in an Institute of Technology," Edu
cational and Psychological Measurement, XXI (Winter, 
1961), p. lOO^T 

70. Pettengill, ojd. cit., p. 193. 
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Mercado, 1̂ by adding high school average to the 

ACT composite and GPA (college grade-point average), in

creased R (multiple correlation coefficient) for males 

from .47 to .58, for females from .59 to .62 and from 

.50 to .57 for the combined group. 

Barclay^ reports the findings of Pishman and 

Pasanella who reviewed 580 studies done in the 1950-60 

decade. Of these, some 216 studies utilized multiple 

correlational techniques and revealed a range of R's of 

.37 to .83, with a median of .62. 

Of the seven citations (presented above) of mul

tiple correlation studies, all, with the exception of 

that by Swanson and Berdie, have indicated R's of greater 

magnitude than the r's of those studies previously cited 

involving single order correlations, which averaged ap

proximately .50. The study by Mercado demonstrates a 

significant gain in size of the correlation coefficients 

by adding another variable. 

It seems reasonable to assume, from the above, 

that the ultimate objective is to predict the academic 

performance of a group and to end the procedure at that 

point. The vast majority of the prediction studies do 

just that. However, relatively few studies attempt to go 

71. Mercado, loc. cit. 

72. James R. Barclay, Testing for Higher Edu
cation (Washington, D. C. : American College Personnel 
Association, 1965), p. 8. 
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one step further to investigate how effectively the data 

may generalize, i.e., predict for another group. The 

majority of the studies no doubt would let us assume that 

there is this transferability, without attempting to dem

onstrate it. The topic is discussed in the following 

section. 

Validation . 

Cross-validity or Validity Generalization 

Of the studies reviewed by this author, the rel

atively few which attempted to demonstrate the effective

ness of the data in predicting for subsequent groups, chose 

to develop a regression equation from one group and apply 

the data to another group, thus predicting the GPA's for 

the second group. The predicted GPA's were then correl

ated with the earned GPA's. The resultant correlation 

coefficient could be called the validity coefficient, 

whose magnitude would indicate the effectiveness of the 

procedure. The authors indicated that their data had 

been "cross-validated". 

7*3 According to Mosier, ^ however, what these au

thors were actually doing was determining "validity 

generalization". He defines "cross-validation" as 

determining the original beta weights on one sample and 

73. Charles I. Mosier, "Problems and Designs of 
Cross-Validation," Educational and Psychological Measure
ment, XI (Spring, 1951), pp. 5-6. 



40 

testing their effectiveness on a second, similarly drawn 

(from the same population), by actually determining a 

second set of beta weights of the second sample and com

paring the two sets of beta weights for significant dif

ferences. "Validity generalization" is defined as beta 

weights that are determined on a sample from one popu-
• 

lation, but their effectiveness is tested against the 

same criterion on a second sample drawn from a differ

ently defined population, i.e., correlating predicted 

grades with earned grades for a second group, with the 

predictions having been done from beta weights obtained 

from a previous group. 

74 Vick and Hornaday present their prediction 

study, with a correlation of predicted GPA's and earned 

GPA's of .63. They also include a list of more than a 

half dozen studies which incorporated the same method of 

indicating degree of validity generalization. 

This study used data for one group to generate 

beta weights and the beta weights were used to predict 

for a subsequent group. The resultant predicted grade-

point averages were correlated with the earned grade-

point averages of the second group. Thus, the degree of 

74. Mary Catherine Vick and John A. Hornaday, 
"Predicting Grade Point Average At a Small Southern Col
lege," Educational and Psychological Measurement, XXII 
(•Winter, 1962), p. 796, 
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validity generalization was determined for the data of 

the first group to that of the second group. 

Summary 

A brief discussion of the historical development 

of financial aid for college students was presented to 

demonstrate the extent of the Federal government's in

volvement and to provide a basic foundation for under

standing the philosophical goals of financial aid. It 

was seen that the ultimate goal is to provide financial 

means for college attendance for those capable students 

who lack sufficient funds. Attention was then focused on 

Educational Opportunity Grants, recipients of which rep

resent the group to be studied. 

Part three was devoted to discussions of topics 

relevant to scholastic prediction. The question of 

secondary school performance was treated thoroughly to 

determine whether the high school grade average or the 

high school rank was more appropriate to use as an inde

pendent variable. As there is sufficient evidence in 

support of either, high school rank was selected for use 

in this study. 

Authorities seem to agree that some measure of 

scholastic aptitude can aid in prediction of academic 

performance. Due to the relatively large number of such 

devices, the decision was made to concentrate on one of 
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the most recent contributions in this area and to consid

er its efficacy. As the ACT test has been rather recently 

developed, significant research indicates that it is a 

reliable, valid instrument. Because the achieved scores 

are presented for four sub-tests and a composite, it was 

necessary to determine which score might best be utilized. 

The evidence indicated quite clearly that the composite 

score, rather than individual sub-test scores, was a more 

accurate indicator of future academic performance. 

In an effort to increase reliability and validity 

of scholastic prediction, researchers have indicated that 

knowledge of the subject's socio-economic background, and 

incorporation of an index of this, might enhance such en-
i 

deavors. Evidence in this respect is relatively limited 

in support of the notion and sophisticated measures of 

this enigmatic quantity, understandably, are not readily 

available. Therefore, this study attempts to show re

lationship between a socio-economic variable and academic 

performance in college. 

The criterion generally accepted for gaging aca

demic success is the earned grade-point average. Some 

studies have used first semester performance while others 

have used cumulative averages at the end of a year. One 

should give due consideration in selecting at what point 

in time the grade-point average is taken. Some evidence 
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presented, however, indicates a relatively high correl

ation between semester and cumulative averages. The 

present study will consider grade-point stability as it 

compares data indicating semester achievement and cumula

tive averages. 

A significant number of grade prediction studies 

indicate there is likely to be a difference due to sex. 

It is strongly indicated that more accuracy is obtained 

in prediction of grades for females. It is safe to say 

that in developing regression equations, one equation 

should be obtained for each sex, rather than one general 

equation to be used with both sexes. Therefore, this 

study will examine the data, as divided by sex to allow 

for such differences. 

It was shown that, although authorities do not 

agree on use of an index of past performance or an esti

mate of scholastic ability as the best single predictor, 

there appears to be universal agreement in one respect. 

This is that a combination of at least two indices, via a 

multiple technique, is superior to any single predictor. 

From the studies reviewed, one could expect to obtain a 

multiple correlation coefficient between .37 and .83, 

using high school rank, ACT composite score and college 

grade-point average. The mean correlation of the above 

would be .60 which would be considered a relatively high 

relationship, with the extremes of .37 and .83 being 
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interpreted as slightly significant and quite significant, 

in that order. 

It was indicated that a grade prediction study 

should generate an index of how well the regression 

coefficients would predict, when put to a test. Accord-

int to one author, this procedure is rightfully called 

"validity generalization" and. is accomplished "by deter

mining "beta weights from one sample, applying these weights 

in predicting grades for a second sample from another popu

lation and correlating the predicted with the earned grade-

point averages. This study will utilize the procedure for 

demonstrating predictive effectiveness of data from one 

group to another group. 



CHAPTER III 

THE GROUPS, PROCEDURES AND TREATMENT OF DATA 

Groups Studied 

General Population 

In the latter months of 1966, Arizona high school 

seniors, contemplating entrance to the University of Ari

zona in the fall of 1967, submitted applications to the 

financial aid office in quest of financial assistance to 

attend college. As the applications were processed, eli

gibility for awards on the "basis of financial need, under 

various financial aid programs was determined for each 

applicant. Award letters were sent to the prospective re

cipients and letters of denial were mailed to those found 

ineligible for financial assistance. Awards were in the 

form of either scholarships, loans, grants or a combination 

of at least two of the three types of aid. Of those who 

accepted the aid, the recipients of Educational Opportunity 

Grants were selected and they comprised Group I. 

Similar procedures were followed in the latter 

months of 1967 in determining Group II, freshman Educa

tional Opportunity Grants recipients of the 1968-69 aca

demic year. 

45 
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As part of the application procedure for both 

financial aid and for admission to the University, appli

cants had to supply their standing in their senior classes 

as of the beginning of the senior year. The results of 

the American College Test, taken by the high school stu

dents, became a part of the applicants' pre-admission 

records. 

Group I 

All entering freshman Educational Opportunity 

Grants (EOG) recipients in the fall of the 1967-68 aca

demic year, whose pre-admission records contained high 

school ranks (HSR) and American College Test (ACT) compos

ite standard scores, comprised Group I. Represented in 

the group were (70) males and one hundred twelve (112) 

females, for a total of one hundred eighty-two (182). 

Any student who withdrew during the course of the fall 

semester was eliminated. 

Group II 

All entering freshman Educational Opportunity 

Grants (EOG) recipients in the fall of the 1968-69 aca

demic year, whose pre-admission records contained high 

school ranks (HSR) and American College Test (ACT) compos

ite standard scores, comprised Group II. Represented in 

the group were one hundred twenty-eight (128) males and 

one hundred fifty-eight (158) females, for a total of two 
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hundred eighty-six (286). Withdrawals during the course 

of the fall semester were eliminated. 

It is to be expected that the initial N's of one 

hundred eighty-two (182) and two hundred eighty-six (286) 

respectively for Group I and Group II diminished somewhat 

due to the fact that there were withdrawals and transfers. 

An attempt will "be made to follow-up students who withdrew 

from the University of Arizona during the period of time 

in question. The follow-up data are presented in Appen

dix C. 

Procedures 

Selection of Variables 

On the basis of the evidence in chapter II, the 

predictor variables selected for utilization in the study 

were: 

1. A measure of past performance - the high school 
rank (HSR) as of the beginning of :the senior 
high school year. 

2. A measure of scholastic aptitude - the American 
College Test (ACT) composite standard score. 

3. An index of socioeconomic background - the 
Economic Status Index (ESI). 

The criterion variable was the earned grade-point 

average (GPA). Because there was really no decisive evi

dence in support of first semester, second semester or the 

cumulative GPA's, the predictor variables were applied in 

three situations, each using one of the representative 

GPA1s. 
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That sex should be dealt with as a significant 

variable, was quite clearly established. Therefore, 

Groups I and II were divided by sex and the credibility 

of sex as a variable was considered. 

Collection of Data 

The names of members of Group I were listed alpha

betically. The respective HSR's, as originally secured 

from the admissions records, were extracted from the finan

cial aid files in the form of ratios, e.g. 4/400, and 

entered with the names. From a computer-generated listing 

of ACT test results, supplied by the Registrar's office, 

the individual composite scores, e.g. 26, were secured and 

entered accordingly to the alphabetical listing of Group I. 

Each subject's financial aid application had been 

evaluated for financial need, according to the "Income 

75 
System for Computing Parental Contribution. This stan

dard need-analysis procedure considers the gross family 

income, number of dependent children, siblings in college, 

along with assets and liabilities. A figure representing 

the family contribution is computed and, according to the 

EOG manual, a family contribution in excess of $625 ex

cludes the applicant from grant eligibility; therefore, 

only subjects with a parental contribution of less than 

75. College Scholarship Service, o£. cit., p. 6. 
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$626 were members of the group. The parental contribution, 

e.g. $124, became a part of the recorded data. Subsequent

ly, the parental contribution was assigned an Economic Sta

tus Index (ESI) number according to Table 3 on page 52. 

At the close of the fall semester, 1967-68, the 

subjects' respective grade-point averages fePA's), e.g. 

2.3071, were secured from the official grade report of the 

Registrar's office, as supplied to the financial aid office, 

and were incorporated with the other data collected on the 

subjects. At the close of spring semester, 1967-68, the 

semester's GPA's and the cumulative GPA's were secured, 

as had been the fall semester's GPA's, and entered on the 

records. GPA's for the third and fourth semester (sopho

more year) averages and cumulative averages were recorded 

also; however, they were not used. 

The identical procedure for data collection was 

followed for Group II, with one exception. No sophomore 

GPA's were recorded for Group II. 

Transformation of Raw Data ' 

All high school ranks, in ratio form, were con

verted to decimal equivalents with a desk calculator. For 

example, 30/80 would equal .37500; and rounded to the 

nearest ten-thousandth, would be .3750. The decimal equiv

alents were then converted to a z-value for .3750, in the 

example above, would be 1.15, according to Table 2 on the 

following page. 
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Table 2. Proportion of Total Area Under the Normal Curve 
Between Mean Ordinate and Ordinate at Given z 
Distance from the Mean.a 

z Decimal 

.00 .0000 

/wW 

1.09 .3621 

1.10 .3643 

1.11 .3665 

1.12 .3668 

1.13 .3708 

1.14 .3729 

1.15 .3749 

1.16 .3770 

5.00 .4999997 

a. Merle W. Tate, Statistics in Education, (New 
York: The Macmillan Company, 1955), pp. 309-10. 
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Due to the fact that for both the HSR and the 

GPA's (on a 1 point scale), a smaller value indicated 

higher performance, it was necessary to reverse the im

plied magnitude of both the ACT composite (where larger 

numbers denote better performance) and the resultant 

Educational Status Index (ESI), based on size of paren

tal contribution (larger numbers indicating a greater 

quantity). In other words, each variable would be rep

resented in a consistent manner, in that the smaller 

value would indicate greater effect. 

To achieve consistency, therefore, it was nec

essary to subtract the ACT composite score from an ar

bitrarily selected constant, forty (40); chosen to insure 

results of positive values, rather than negative numbers.' 

For example, a true score of 24 would be subtracted from 

forty, and be represented in the data as 16. likewise, a 

true score of 17 would be represented as 23. 

To achieve the desired effect with the ESI, the 

parental contributions were listed in ascending order, 

but by assigning the highest value (25) ESI to the lowest 

parental contribution (0-25). See Table 3 on the follow

ing page for parental contributions and corresponding 

ESI1s. 
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Table 3. Conversion of Parental Contribution to Economic 
Status Index. 

Family Contribution ESI Family Contribution ESI 

0- 25 25 326-350 12 

26- 50 24 351-375 11 

51- 75 23 376-400 10 

76-100 t 22 401-425 9 

101-125 21. 426-450 8 

126-150 20 451-475 7 

151-175 19 476-500 6 

176-200 18 501-525 5 

201-225 17 526-550 4 

226-250 16 551-575 3 

251-275 576-600 2 

276-300 14 601-625 1 

301-325 13 626 and above * 

*not EOG eligible 
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Comparison of Groups 

Means and standard deviations were computed for 

the HSR, ACT, ESI and the GPA's, and are presented in 

chapter IV. Since the HSR's were converted to z-scores, 

it was necessary to transform the computed means and 

standard deviations back to raw-score form for presen

tation. The ACT composite score means and standard de

viations were transformed by again subtracting the 

figures from forty (40) so that the true value would be 

represented. Conversion was also necessary for the ESI 

since the indices had been assigned to represent a dollar 

amount. Because the ESI represented a range of dollars, 

e.g., 25=$0-25, the means were represented as the mid

points of the respective ranges. For example, if the 

mean ESI had been 25, it would appear as $12 in the table 

of means to indicate the dollar amount of family contri

bution to college expenses. 

Since a sex difference was suspected, the data 

for Group I and Group II were analyzed first with the 

groups broken down according to sex and then with Group 

I as a whole compared to Group II as a whole. To ascer

tain if these groups, with combined sexes or with the 

sexes treated separately, were similar with respect to 

the variable in question or were representative of 
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altogether different populations, the means were examined 

for significant differences. 

Regression Techniques 

The data for Group I (1967-68 freshmen) were used 

to develop regression equations to predict the grade-point 

averages (GPA's) for Group II (1968-69 freshmen). Because 

of the sex differences, single order correlations were 

computed in Group I as divided by sex and for combined 

sexes. For comparative purposes, the single order correl

ations were computed for Group II, as divided by sex and 

with combined sexes. The single order correlations for 

Group I are provided in Chapter IV and single order cor

relations for both Groups I and II appear in Appendix B. 

With the data from Group I, the coefficient of 

multiple correlation was computed in three variables 

76 (grade-point, ACT and HSR) as outlined by Tate, using 

the formula: 

Rl* 23=\/r12;Bl2- 3 + r13B13- 2 

The expansion of this formula to compute the coefficient 

of multiple correlation with four variables (grade-point, 

ACT, HSR and ESI) R-^. 234s* • • presented also by TateJ^ 

The coefficient of multiple correlation is de

fined as the product-moment coefficient of correlation 

76. Tate, loc. cit. 

77. Ibid.. p. 317. 
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between the observed values of a variable X-^ the theo

retical values given by the equation of linear regression 

X^ of two or more other variables Xg, X^.... The mul

tiple correlation coefficient is interpreted in the same 

way as the simple coefficient 3?Xy« is simple cor

relation between observed and theoretical values of a de

pendent variable. Since the theoretical values are 

obtained from the regression equation comprising the in

dependent variable X^..., the multiple coefficient 

indicates the extent to which variation of X-^ is associ

ated with the joint variation of the independent variables. 

Thus, the square of R indicates the proportion of variance 

of X-^ which is accounted for by Xg, X^.... 

The procedure for developing the regression 

78 
equation in three variables is outlined by Tate as fol

lows: 
/ Sn S-, _ 

X-|=B19 , i x, + B,, „ -i x, + X, 
1 12*3 Sg 2 13*2 s^ 3 1 

The linear relationship between a dependent variable and 

three independent variables in raw score form is discussed 

by Tate78 

The beta weights generated from the data of Group 

I were used to predict the G-PA's (grade-point average) of 

78. Merle ¥. Tate, Statistics in Education and 
Psychology (New York: The Macmillan Company^ 1965, p. 
171; Merle W. Tate, Statistics in Education, (New York: 
The Macmillan Company, 1955), pp. 306-7. 
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Group II (1968-69 freshmen). This PGP (predicted grade-

point average) was subsequently correlated with the earned 

cumulative grade-point average as of the end of the fresh

man year (GPIIl). This final operation was carried out to 

determine the degree of validity generalization of the re

gression equations from Group I to Group II. All oper

ations were carried out for each sex. 

Since grade prediction cannot be expected to be 

perfect, a reliability measure of prediction is essential. 

It can be assumed that the differences between predicted 

and observed criterion scores (GPA's) will be distributed 

normally; and the unit of measure for expressing these 

differences is the standard error of estimate. On the 
i 

assumption of normal distribution then, it is reasonable 

to believe that about 68 percent of the criterion scores 

would fall within + one standard error of estimate of 

their predicted value; about 95 percent within + 2 stan

dard error of estimate units; and practically all within 

+ 3 standard error of estimate units. 

Data Processing 

The subjects were assigned identification numbers, 

numerically coinciding with alphabetic order. The- data, 

along with the identification number and a code number 

denoting females, were punched on IBM cards. An initial 

computer program was written for an IBM 1401 computer, 

which provided the respective summations (including sums 
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of squares and cross-products) of the variables. Source 

data cards for Group I and Group II were processed with 

this program to provide summations for "both groups to ob

tain means of the variables and also the summations for 

subsequently computing the respective single order coef

ficients. 

The respective single order correlations, subse

quent multiple correlations, beta weights and beta 

coefficients were computed by means of a Marchant Cogito 

240 R calculator of the SCM Corporation. A computer pro

gram for an IBM 6400 computer was written to apply the 

beta coefficients to the data of Group II (divided by 

sex) for obtaining the PGP's (predicted grade-point av

erages) and correlated the resultant PGP's with the 

earned GPA1s (year end cumulative grade-point averages). 

Thus one correlation coefficient was obtained for males 

between PGP and GPIII (year-end cumulative) and one for 

females, between PGP and GPIII. Por example, a correl

ation coefficient for females of .3568 and a coefficient 

for males of .3419 was obtained between PGP and GPIII; 

with values rounded to four decimal places. 



CHAPTER IV 

PRESENTATION OF DATA AND FINDINGS 

The findings and data of direct relevance are 

presented and discussed in this chapter. For reference, 

the data are presented in total in Appendix B. 

Comparison of Groups 

The means (X) and standard deviations (S.D.) of 

the high school ranks (HSR) are presented in Table IV on 

the following page. For the seventy (70) males in the 

1967-68 freshman group, the mean HSR was .18, with a S.D. 

of .28. 

In comparing the subgroups, the question was 

raised, "Are the differences in mean HSR's of these groups 

significant?" In other words, e.g., for and M2, if the 

difference of .03 can be ascribed to other than chance, 

the groups would indeed be different. To answer the ques

tion of difference in mean HSR's, the general hypothesis 

of X-^-X2=0 was posed for paired combinations in the following: 

1. Mlf M2 3. Fx, F2 5. Tx, T2 
2. M1, F-^ T1 4. M2, F2, T2 

That is, significant difference of means was tested be

tween: (a) M-j_-M2, M-^-F-^, M-^-T^, ^-T^; (*>) F-^-F,,, M2"F2' 

M2-T2 ,  F2-T2;  ( C )  T I-T2 .  

58 



Table 4. High School Rank Means and Standard Deviations.* 

MI 
N=70 

M2  

N=128 
P1 N=112 

P2 N=158 
T1 11=182 H=286 

X S. D. X S.D. X S.D. X S.D. X S.D. X S.D. 
HSR .18 .  28 .21 .28 .19 .26 .22 .23 .19 .27 .22 .31 

* Rounded to hundredths 
M=males, 3?=females, T=combined sexes 
1=1967 group, 2=1968 group 
N=Sub;jects 

Table 5. ACT Composite Standard Score Means and Standard Deviations.* 

MI M2  *1 *2 T1 *2 
N=70 N=128 . N=112 N=158 N=182 N=286 

X S.D. X S.D. 1 S.D. 1 S.D. X S.D. X S.D. 
ACT 23.6 6.5 23.9 4.2 £1.9 4.2 21.0 4.3 22.5 5.3 

in • 

CA • 

OJ cv
l 

* Rounded to tenths 
M=males, F=females, T=combined sexes 
1=1967 group, 2=1968 group 
N=Subjects 
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In all cases the hypothesis was tenable at the 

five percent level of significance. In other words, re

garding HSR, one can be ninety-five percent certain that 

no real difference exists between Groups I and II as 

wholes or as divided by sex. The groups are similar with 

respect to HSR. 

Means (X) and standard deviations (S.D.) for ACT 

composite standard scores, are presented in Table V on the 

preceding page. For example, under F-^, we see that the 

mean ACT composite score for the 112 females of the 1967-

68 group was 21.9 with a standard deviation of 4.2. 

To determine if the apparent differences between 

means of the ACT composite scores were significant or 

could be attributed to Chance, the general hypothesis of 

X-^-X^O was posed for pairs of subgroups in the same man

ner as was indicated for the HSR. 

In no case could the hypothesis be rejected at 

the five percent level of significance. In other words, 

regarding ACT composite scores, one can be ninety-five 

percent certain that no real difference exists between 

Groups I and II as wholes or as divided by sex. The 

groups are similar with respect to ACT composite scores. 

Table VI, on the following page, provides means 

and standard deviations for the family contribution, which 

was the basis for establishing the Economic Status Index 

(according to Table 3 on page 52). The mean figure in the 



Table 6. Family Contribution Means and Standard Deviations. 

M1 N=70 
M2 
N=128 

F1 N=112 
P2 N=158 

T1 N=182 N=286 

X S.D. X S.D. X S.D. X S.D. X S.D. X S.D. 
PC 188 200 238 200 238 200 263 200 213 200 238 200 

M=males, F=females, T=combined sexes 
1=1967 group, 2=1968 group 
N=Subjects 

Table 7. Means and Standard Deviations for the Criterion Variable (G-PA).* 

M1 N=70 
M2 
N=128 

F1 N=112 *2 N=158 
T1 N=182 N=286 

X S.D. X S.D. X S.D. X S.D. X S.D. X S.D. 
GPI 2. 6 .9 2. 6 .9 2 .5 .8 2 .6 .9 2. 5 .8 2. 6 .9 

-
M1 N=68 

M 
N=113 *1 N=LLL F2 N=146 

T1 N=179 
T 
^259 

X S.D. X S.D. X S.D. X S.D. X S.D. X S.D. 
GPII 
GPIII 

2. 
2. 
8 1.1 
7 .9 

2. 
2. 
7 .9 
6 .8 

2 
2 
.5 .8 
.5 .7 

2 
2 
.6 .8 
.6 .7 

2. 
2. 
6 1.0 
6 .8 

2. 
2. 
6 .8 
6 .8 

* Rounded to .tenths 
M=males, F=females, T=combined sexes 
1=1967 group, 2=1968 group 
N=Subjects 
GPI=first semester, GPII=second semester, GPIII=year-end cumulative 



table indicates the midpoint of the interval represented. 

The means, for example $188 and $238 for and Mg, re

spectively, show the midpoints of the intervals of $176-

$200 and $226-$250, as represented in Table 3. 

The hypothesis X-^-l^O was tested to ascertain if 

the implied differences between mean family contributions 

for the groups in question were actually of significance 

and that true differences did exist; or that the differ

ences were not significant and were a chance happening. 

The same procedure was followed for pairing, as it was with 

the HSR and ACT, and the hypothesis was found tenable at 

the five percent level of significance in all cases. In 

other words, regarding family contribution, one can be 

ninety-five percent certain that no real difference exists 

between Groups I and II as wholes or as divided by sex. 

The groups are similar with respect to family contribu

tion. 

Table 7, on the preceding page, presents for the 

criterion variable (GPA) the measure of central tendency 

(mean), the measure of variability (S.D.) and the number 
/ 

(N) in the various groups. All computations involving 

the criterion variable were in four decimal places, how

ever they were rounded to the nearest tenth as a final 

operation for subsequent representation in the table. 

Since the problem, in part, was to determine GPA stabil

ity, values are provided for the measures yielded for the 
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fall semester's performance (GPI), the spring semester's 

performance (GPII) and the cumulative average (GPIII) as 

of the end of the freshman year. It is worthy to note 

the decrease in N's from GPI to GPII and GPIII. 

To determine if the horizontal mean differences 

in GPA were significant, the same procedure was followed, 

as was with the predictor variables, with the hypothesis 

X^-X2=0 being tested within each of GPI, GPII and GPIII. 

In no case could the hypothesis be rejected at the five 

percent level of significance. In other words, regarding 

GPA, one can be ninety-five percent certain that no real 

difference exists between Groups I and II as wholes or as 

divided by sex. The groups are similar with respect to 

GPA. 

To answer the question of GPA stability, however, 

it was necessary to test the hypothesis X^-^2=̂  vertical

ly, i.e., from GPI to GPII, etc. For example for M-^, 

test for significance between the X of GPI and X of GPII 

(2.6 and 2.8 respectively). The hypothesis was posed to 

test mean differences between pairs, as follows: 

1. GPI, GPII 

2. GPII, GPIII 

3. GPI, GPIII 

Tests were done within the groups as wholes and as divided 

by sex. In all cases the hypothesis was tenable at the 

five percent level of significance. In other words, since 
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there was 110 significant difference between GPI-GPII, 

GPII-GPIII or GPI-GPIII, one can be ninety-five percent 

certain that no real difference exists during a sub

ject's academic performance through the academic year. 

Therefore, a subject's GPA is stable and a sample of his 

performance at any one point would be reliable. 

Single Order Correlations 

An intermediate step to subsequent calculations 

involved the computation of single order correlation 

coefficients showing the- amount of relationship between 

paired combinations of the predictor variables and the 

criterion for Group I (1967-68) data. The coefficients 

were determined by sex and for the total group to four 

decimal places and rounded to the nearest hundredth for 

subsequent computations and presentation in Table 8 on 

the following page. Correlation coefficients between the 

predictor variables (HSR, ACT and ESI) and GPI and GPII 

are presented in Appendix B, along with coefficients for 

data of Group II (1968-69). 

Single order correlations indicate the degree of 

relationship shown between pairs of the variables. As a 

"rule of thumb" guide for interpreting the magnitude of 

the coefficients and for discussion purposes, a coeffi

cient of .00 to .39 would indicate slight relationship; 

.40 to .69, moderate relationship; and .70 to 1.00, high 

relationship. 
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Table 8. Single Order Correlation Coefficients for Group 
I (1967-68). 

Variables M F T 

HSR-ACT' .51 .37 .43 

HSR-ESI .05 -.04 -.01 

HSR-GPIII .59 .38 .48 

ACT-ESI .39 .16 .25 

ACT-GPIII .48 .67 .53 

ESI-GPIII .23 .07 .15 

GPI-GPII .85 .75 .78 

GPI-GPIII .96 .92 .95 

GPII-GPIII .93 .94 .94 

M=males, F=females, 
GPI=first semester, 

T= combined 
GPII=second 

sexes 
semester, GPIII=year-end 
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It is quite apparent that there is a notable sex 

difference when the predictor variables are paired with 

each other. The difference is also apparent when each 

predictor variable is paired with GPIII (the criterion). 

Therefore, if the sexes were jnot treated separately, the 

differences would have been concealed and the application 

would have resulted in distorted findings. That sex dif

ferences do exist, is consistent with the literature.. 

For the group in question in this study, for 

males a higher relationship was shown between HSR and 

GPIII than between ACT and GPIII. For females, the op

posite was true, with a higher relationship between ACT 

and GPIII than between HSR and GPIII. In light of this, 
i 

it would appear that the best single predictor for males 

would be the HSR and for females, the ACT. 

The high correlations, for both sexes, between 

time samplings of the criterion variable (GPI, GPII and 

GPIII) are quite significant. This would indicate that 

the grade-point average is quite stable and for the pur

poses of this study, it would have been feasible to use 

data for Group I for either semester (GPI and GPII) or 

the year-end cumulative average (GPIII) when predicting 

for Group II. 

For males, the relationship between the ESI and 

GPIII was low, but notably higher than for females. The 

relationship between ESI and GPIII was very slight and 
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almost to the point of no relationship. This sex differ

ence may be significant and should be studied further. 

For the purpose of grade prediction, it would appear that 

the ESI contributed little for either sex. 

Regression Data 

Table 10, on the following page, presents the co

efficients of multiple correlation obtained first with 

three variables (GPA, HSR and ACT) and then with four 

variables (GPA, HSR, ACT and ESI). Coefficients in both 

cases were computed for males alone, females alone and 

for the combined sexes from data of Group I (1967-68). 

The single order correlations (r) were computed as a 

preparatory step to determining the multiple correlation 

coefficients (R). The r's simply indicated the inter

relationship between pairs of the four variables. Since 

it is realized that there is more than one variable con

tributing to the outcome (criterion), the R indicates the 

combined effect of more than one predictor variable and 

indicates the extent to which variation of X-^ (dependent 

variable) is associated with the joint variation of the 

independent variables (HSR, ACT and ESI). R's of .68 and 

.73, respectively, for males and females were found; and 

interpreted, for males (the square of R or .46), 46 per

cent of the variance of the GPA is accounted for by the 

joint action of HSR, ACT and ESI. For females (the square 

of R or .53), 53 percent of the variance of GPA is 
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Table 9. Multiple Correlation Coefficients in Three and 
Pour Variables.* 

GPI GPII GPIII 

.57 .72 . 68 

Rl- 23j, 
.66 .59 .60 

Rl-23t .57 
• 6 1  

.60 

*1. 234m 

CX
) in • .76 .68 

R1-234f .73 .64 .73 

R1-234t .57 .63 .60 

* All values have been rounded to the nearest hundredth 
1=GPA, 2=HSR, 3=ACT, 4=ESI 
M=males, F=females, T=combined sexes 
GPI=first semester, GPII=second semester, GPIII=year end 



accounted for by the joint action of HSR, ACT and ESI. 

If 46 percent and 53 percent of the variance, respec

tively for males and females, is attributed to the three 

predictor variables in this study, then 54 percent and 

47 percent, respectively of the variance is attributed to 

variables other than these. The very slight gains from 

three to four variables would indicate that addition of 

the fourth variable was not worthwhile. The resultant 

multiple correlations could be considered statistically 

significant. However, when one considers the accounted 

for variance for males of forty-six percent and for fe

males, fifty-three percent, it seems that the remaining 

fifty-four percent and forty-seven percent respectively, 

should be thoroughly studied. The accounted for variance 

appears to approximate the results revealed in the liter

ature . 

The interpretation beyond that stated above can 

only be stated in general terms for as it was indicated, 

the single order correlations are combined in formula so 

that their independent characteristics are lost somewhat 

and can only be interpreted in relation to the whole. It 

is apparent, when comparing the gains in correlation co

efficients by adding a fourth variable to the original 

three, little was gained, with the exception of that for 

females with GPIII. This gain, however, does not appear 

consistent when one considers the single order correl

ations were from a low negative correlation to a low 
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positive correlation. This difference could well have 

been due to the very low, signed correlations and how 

they were combined in the multiple technique. 

The coefficients generated from the data of Group 

I (1967-68) and used in the regression equations for males 

and females of Group II (1968-69) are as follows: 

Male .0050 .0458 .0131 

Female .0019 .1141 -.0030 

Xg, X^ and X^ indicate the coefficients applied to HSR, 

ACT and ESI, in that order. With the adjusted mean of 

2.4917 for males and for females, 2.1461, the predicted 

GPA would be determined in the following manner: 

XjJ = .0050HSR + .0458ACT + .0131ESI + 2.4917 

Xp = . 0019HSR + . 1411ACT + (-»0030)ESI + 2.1461 

The coefficients applied in the regression equa

tion are provided to show the reader how the final oper

ation in the prediction procedure would appear. No 

conclusions are called for at this point. 

When the predicted grade-point averages (PGP) of 

Group II were correlated with the earned grade-point 

cumulative averages as of the end of the freshman year 

(GPIII), a correlation coefficient of .5813 was found for 

males and a ccorrelation coefficient of .5853 was found 

for females. The standard error of estimate (rounded to 

the nearest hundredth) for males was .65 and for females* 
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.55. This indicates that it is reasonable to expect that 

about 68 percent of the earned grade-point averages for 

males fell within + .65 of the PGP (predicted GPA); about 

95 percent within + 1.30 of their predicted value; and 

approximately 99 percent fell within + 1.95 of their pre

dicted value. For females, it could be expected that 

about 68 percent of the earned GPA1s fell within + .55 of 

the PGP; about 95 percent within + 1.10 of the PGP; and 

about 99 percent within + 1.65 of the PGP. 

Prom the above, it can be concluded that the pre

diction effort was statistically sound, as the correla

tions, for both sexes, between the predicted GPA's and 

the observed GPA's were significant to a high-moderate 

degree. The difference between standard errors of esti

mate for males and females would indicate that the pre

diction for females was more accurate, and this is 

consistent with the literature. 

Summary 

This chapter presented the data and findings of 

direct relevance. Mean differences within variables were 

discussed and single-order correlation coefficients were 

tabulated and interpreted. Regression data were included 

and the effectiveness of prediction was assessed. 

The first hypothesis posed for the study was that 

there would be a significant relationship between the pre

dicted grade-point averages and the achieved cumulative 
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grade-point averages for Group II (1968-69 freshmen) at 

the end of two semesters (GPIIl). This hypothesis was 

supported for both sexes by statistically significant cor

relations between the predicted grade-point averages and 

the achieved grade-point averages. 

The second hypothesis posed for the study was that 

the inclusion of the economic status index as a predictor 

variable with the ACT and HSR would enhance the reliabil

ity of the prediction formula. Lack of support for this 

hypothesis was evident when there was generally slight or 

no gain in multiple correlation coefficients when the ESI 

was added to the HSR and the ACT. Further lack of support 

was apparent for both sexes in the single order correl

ations between the predictor variable (ESI) and the cri

terion (GPIIl). The second hypothesis was rejected and it 

was concluded that addition of the ESI contributed nothing 

to the prediction effort. 

Significant relevant findings were: 

1. The subjects in Group I and Group II, divided by 

sex and as wholes, were similar; in other words, 

no significant mean differences for each of the 

variables (HSR, ACT, ESI and GPIIl) existed 

across the groups as wholes or by sexes. 

2. Correlations between time-sampled grade-point 

averages (GPI, GPII and GPIIl) of Group I were 
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quite high and indicated a high degree of grade-

point stability. 

Sex differences were apparent as the HSR appeared 

to be the best single predictor for males, where

as the ACT appeared to be the best for females. 

A lower standard error of estimate for females 

indicated the predictions were more accurate for 

females than for males. 



CHAPTER V 

SUMMARY, CONCLUSIONS, RECOMMENDATIONS AND IMPLICATIONS 

This chapter presents the summary, conclusions 

and recommendations for further study. The implications 

are a relevant development out of the follow-up of Group 

II which appears in Appendix C. 

Summary 

Included in the Higher Education Act of 1965 is 

the Educational Opportunity Grants Program which offers a 

form of "gift" aid to needy students, for the purpose of 

availing post-secondary education to students with the 

ability to profit from such education. The guidelines of 

the program serve to identify students who display excep

tional financial need, however selection on the basis of 

ability to profit from such education is the responsibil

ity of the educational institution. 

The purpose of this study of the 1967-69 Univer

sity of Arizona Educational Opportunity Grants recipients 

was to determine: 

Can academic staying power be predicted using 

high school rank, ACT test scores and a measure 

of economic status as predictor variables and 

grade-point average as criterion variable? 
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Are these factors consistent over time and dif

ferential populations? 

With the 1967-68 entering freshman recipients of 

Educational Opportunity Grants as the control group 

(Group I) and the 1968-69 entering freshman recipients of 

Educational Opportunity Grants as the experimental group 

(Group II), two hypotheses were posed. 

1. There will be a significant relationship between 

the predicted grade-point averages and the 

achieved cumulative grade-point averages for 

Group II (1968-69 freshmen) at the end of two 

semesters (GPIII). 

2. The inclusion of economic status index as a pre

dictor variable with the ACT and HSR will en

hance the reliability of the prediction formula. 

The sample groups were drawn from financial aid 

applicants who, as high school seniors, had submitted 

their applications to the University of Arizona financial 

aid office. Financial need analysis was applied to the 

applications and those which displayed exceptional finan

cial need were awarded Educational Opportunity Grants. 

The recipients who chose to attend this institution, and 

who had high school ranks and ACT test scores as part of 

their pre-admission records, represented the groups to be 

studied. Because sex differences were anticipated, the 
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procedures were followed for each group as divided by sex 

and for Group I and Group II as wholes. 

The pre-admission data, high school rank and ACT 

composite standard scores, were obtained from the Regis

trar's records. The need analysis that had been applied 

to determine financial need yielded a dollar figure which 

represented the amount of financial support the family was 

expected to contribute for the applicant's educational ex

penses. This is referred to as the family contribution, 

which was the basis for the socio-economic predictor vari

able used in conjunction with the high school rank (HSR) 

and the ACT composite standard score. The grade-point 

averages (criterion variable) were recorded from the Reg

istrar's official grade report provided to the financial 

aid office after the close of the first and second semes

ters. Each student therefore had averages for each of 

the two semesters and a cumulative year-end average. 

The high school ranks were converted to z-scores 

and the parental contributions were assigned correspond

ing indexes, which were called the economic status indexes 

(ESI). These two variables, in conjunction with the ACT 

and the GPA year-end average or GPIII for the 1967-68 

freshmen (Group I), were applied in a multiple regression 

technique to generate coefficients to be used in predicting 

the year end cumulative GPA for the 1968-69 freshmen 

(Group II). The predicted grade-point averages (PGP) were 
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then correlated with the achieved grade-point averages to 

determine the degree of validity generalization. Accura

cy of prediction was indicated also by computing the 

standard error of estimate. At the time, of this writing, 

GPA's for Group II were available through the first se

mester of their junior year. Therefore, it was possible 

to provide a follow-up of the experimental group. 

Single order correlation coefficients (r) were 

computed which indicated the inter-relationship between 

pairs of the four variables (HSR, ACT, ESI and GPA). Sex 

differences were noted when each predictor variable was 

correlated with the GPA. Statistically, significant re

lationships were indicated between both the HSR and ACT 

with the GPA; however, for males the relationship between 

HSR and GPA was greater than it was between the ACT and 

GPA. For females the reverse was true, where a greater 

relationship was indicated between the ACT and GPA. This 

indicates that the HSR was the best single predictor for 

females. 

To determine grade-point stability, time-sampled 

GPA's (GPI, GPII and GPIII) at the end of semesters one 

and two and the year end average were correlated by pairs. 

The correlation coefficients ranged from .74 to .96. This 

indicated that the GPA was quite stable and that the GPA 

at any one point in time was relatively representative of 

a subject's overall performance. 
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Multiple correlation coefficients (R) were com

puted to indicate the combined effect of the predictor 

variables (HSR and ACT) with that of the criterion (GPA). 

When the ESI was added, only insignificant effects were 

displayed. In other words, the addition of the ESI as a 

predictor variable contributed very little as the pre

diction effort. Although the R's in four variables (of 

.68 and .73 for males and females, respectively) were 

statistically significant, the square of each (.46 and 

.53) indicates that only about half of the variance of 

the GPA is accounted for by the three predictor variables 

for each of the sexes. It is apparent that further study 

of the unaccounted-for variance would be in order. 
I 

To determine the effectiveness of prediction, the 

predicted grade-point averages of Group II were correlated 

with the achieved grade-point averages. The resultant 

correlation coefficients for females was .5853 and males, 

.5813. The corresponding standard errors of estimate 

were .55 and .65, respectively. 

Interpretation of the effectiveness of prediction 

is aided by examination of the central tendencies of the 

variables. The means and standard deviations of the vari

ables were analyzed by testing the implied differences 

within an individual variable across groups, both as 

wholes and as divided by sex, for significance, according 

to the general hypothesis, X^X^O. The hypothesis was 
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tenable at the five percent level of significance for HSR, 

ACT, ESI and GPA across Groups I and II as wholes and as 

divided by sex. Since the hypothesis X-^-X2=0 could not be 

rejected, it is safe to say no real differences between 

the means (of each variable) in the populations repre

sented by the samples were demonstrated by the data. In 

other words, Group I and Group II were similar. Hence, 

it appears that the important condition underlying the 

prediction procedure that the individuals, for whom pre

dictions have been made, are members of the same popula

tion as the sample in which the relationship was 

originally determined. 

The problem was stated as a two-fold question: 

Can academic staying power be predicted using high school 

rank, ACT test scores and a measure of economic status 

as predictor variables and grade-point average as the 

criterion variable? Are these factors consistent over 

time and differential populations? 

The initial question, "Can academic staying power 

be predicted using high school rank, ACT test scores and a 

measure of economic status as predictor variables and 

grade-point average as the criterion variable?", then, 

can be answered "yes". The resultant r's of .5813 and 

.5853 fell within the range indicated in the literature 

of .30 to .70, with an average of .50. Thus, the use of 

HSR, ACT and ESI proved to be effective predictors. That 
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the procedure was effective for use over time was sup

ported by the fact that Group II1s performance was pre

dictable from data of Group I. The relatively high 

correlations (ranging from .74-.96) between pairs of GPI, 

GPII and GPIII very strongly support the idea,of grade-

point stability; which means, in essence, that data used 

to predict, say GPI, could be reliable for predicting 

GPIII or beyond. Supportive evidence is indicated in 

Appendix 0 which demonstrates that the predicted grade-

point average for Group II seemed to hold, as effective, 

through the first semester of the junior year. 

Two hypotheses were posed for the study. They 

were: 
i 

1. There will be a significant relationship between 

the predicted grade-point averages and the 

achieved, cumulative grade-point averages for 

Group II (1968-69 freshmen) at the end of two 

semesters (GPIII). 

2. The inclusion of the economic status index as 

a predictor variable with the ACT and HSR will 

enhance the reliability of the prediction formula. 

The first hypothesis was supported by the data 

from this study. The correlations between predicted and 

-earned grade-point averages substantiate this. 

The second hypothesis, however, appeared to be 

tenuous. The single order correlations suggested that 
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the relationship between the ESI and the GPA was slight. 

Therefore, it seems reasonable to assume that addition of 

the ESI as a predictor variable, to the HSR and ACT, did 

not contribute significantly. Since the resultant corre

lations between PGP and earned GPA were about the expected 

values, according to the literature, with only the HSR and 

ACT as predictor variables, it seems even more so, that the 

third predictor contributed little or nothing. The second 

hypothesis was rejected. 

Conclusiona 

The major conclusion from this study evolves from 

the sex differences noted. Socio-economic status was more 

relevant for males than it was for females and the attri

tion rate for males during the first year and a half, as 

indicated in Appendix C, was higher for males. It is 

quite possible, that if the socio-economic status and the 

higher attrition rate for males of this socio-economic 

group are related, that societal pressures influence the 

males to minimize the duration of their post-secondary 

education so that they may experience a more immediate 

reward. Based on this assumption, therefore, it is con

cluded that, especially for males, post-secondary edu

cational needs of this socio-economic group could best be 

met through a community college program. 

A secondary conclusion, regarding the female pop

ulation of this study, corresponds to the major conclusion. 
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The attrition rate for females after about two years (Ap-

pendix C) equalled that of the males. It is concluded 

then, that for females of this population, post-secondary 

educational needs could be met through two-year programs, 

such as those offered in a community college setting. For 

both sexes, however, those students who aspire to a four-

year program should realize the potential of the transfer 

function of a two-year institution. 

Recommendations for Further Study 

It is recommended that the coefficients generated 

from this study be applied only to the population of the 

University of Arizona, with samples similarly drawn. The 

method could be applied to other institutions or other 

populations. 

It is further recommended that, although the 

economic status index as derived in this study was con

sidered ineffective as a predictor variable, efforts be 

directed to study the possible discernment of a sophisti

cated measure of relationship between socio-economic 

status and academic success. 

For females, the relationship between the socio

economic status and the GPA was nil. However, for males 

the relationship which was indicated between the socio

economic status and the GPA was considered just short of 

significant. Therefore, further study should be made to 

determine if this difference between males and females is 
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a true difference or just a chance happening in this 

study. If it was a true difference, further study should 

be undertaken to demonstrate the utility of application 

of such a principle to education. 

Implications 

The guidelines of the EOG program encourage fi

nancial aid officers to pursue withdrawals in efforts to 

provide direction toward re-enrollment. While not a di

rect outgrowth of this study, indications are prevalent 

in Appendix C that contact with withdrawals leaves some

thing to "be desired, if the intent of the EOG program is 

to he carried out. Unfortunately, many times in our 

large universities, and quite possibly in smaller insti

tutions, the financial aid office could be looked upon as 

purely a business office function, whose only purpose is 

to disburse, and to be reimbursed for, financial assis

tance to students. 

The implications for financial aid officers seem 

to be quite clear. Through the financial aid office, it 

would be quite possible to promote the ideals of the in

stitutional student personnel program which appears so 

vital today. The financial aid function,•*thus, could be 

structured to answer the needs of students, other than 

just financial needs. Many students, particularly on 

large campuses, may come in direct contact only with the 
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financial aid office and no other personnel service. 

These students could very well identify with the office, 

i.e., they could relate to a portion of the "establish

ment". The limits of this one aspect of communication 

between students and the administration are infinite. 

It is essential, therefore, that the financial 

aid officer be a trained personnel specialist so that he 

may be more likely capable of assuming the personnel 

point of view. That the financial aid officer be an in

tegral part of the comprehensive personnel program is 

understood, so that appropriate referral potential may 

be realized. Only through this inter-service communi

cation can the personnel philosophy function to a fully 

effective degree. 

Regarding the population studied, the direct im

plications can be easily exemplified. Opportunities for 

the financial aid function to foster minority-student re

lations are present. It is an accepted fact that, of the 

students who demonstrate exceptional financial need, 

among them is a rather large representation from minority 

groups. Staff selection could very well include consid

eration for representatives of minority heritage or exist

ing staff could be oriented to meet the particular needs 

of the student. 

Close contact with EOG- recipients could be main

tained at regular intervals: Initially by interviewing 
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applicants; following the academic performance, particu

larly at mid-semester; after the semester's grades are 

available; and in late spring, as the recipients are 

applying for the coming year. Students who withdraw dur

ing a semester should have exit interviews on the spot, 

while those who fail to register should "be followed-up 

promptly. It would he appropriate to provide counseling 

for students at their point of departure from the academic 

community. 

Although the prediction effort was statistically 

significant, a word of caution is in order. Due to the 

large degree of unaccounted for variance, it is emphasized 

that the user should he well aware of the implied limi

tations. 



APPENDIX A 

TITLE IV—STUDENT ASSISTANCE 

Part A-Educational Opportunity Grants 

Statement of Purpose and 
Appropriations Authorized 

Sec. 401. (a) It is the purpose of this part to 
provide, through institutions of higher education, educa
tional opportunity grants to assist in making available 
the benefits of higher education to qualified high school 
graduates of exceptional financial need, who for lack of 
financial means of their own or of their families would be 
unable to obtain such benefits without such aid. 

(b) There are hereby authorized to be appropriated 
$70,000,000 for the fiscal year ending June 30, 1966, and 
for each of the two succeeding fiscal years, to enable the 
Commissioner to make payments to institutions of higher 
education that have agreements with him entered into under 
section 407, for use by such institutions for payments to 
under-graduate students for the initial academic year of 
educational opportunity grants awarded to them under this 
part. For the fiscal year ending June 30, 1969 and for the 
succeeding fiscal year, there may be appropriated, to carry 
out the first sentence of this subsection, only such sums 
as the Congress may hereafter authorize by law. There are 
further authorized to be appropriated such sums as may be 
necessary for payment to such institutions for use by them 
for making educational opportunity grants under this part 
to undergraduate students for academic years other than the 
initial year of their educational opportunity grants; but 
no appropriation may be made pursuant to this sentence for 
any fiscal year beginning more than three years after the 
last fiscal year for which an appropriation is authorized 
under the first sentence. Sums appropriated pursuant to 
this subsection for any fiscal year shall be available for 
payment to institutions until the close of the fiscal year 
succeeding the fiscal year for which they were appropriated. 
For the purposes of this subsection, payment for the first 
year of an educational opportunity grant shall not be con
sidered as an initial-year payment if the educational oppor
tunity grant was awarded for the continuing education of a 
student who had been previously awarded an educational 
opportunity grant under this part (whether by another 

86 
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institution or otherwise) and had received payment for any 
year of that educational opportunity grant. 

Amount of Educational Opportunity Grant— 
Annual Determination 

Sec. 402. Prom the funds received by it for such 
purpose under this part, an institution of higher education 
which awards an educational opportunity grant to a student 
under this part shall, for the duration of the grant, pay 
to that student for each academic year during which he is 
in need of grant aid to pursue a course of study at the 
institution, an amount determined by the institution for 
such student with respect to that year, which amount shall 
not exceed-

(1) the lesser of $800 or one-half of the sum 
of the amount of student financial aid (including 
assistance under this title, but excluding assis
tance from work-study programs) provided such 
student under any scholarship program established 
by a State or a private institution or organization, 
as determined in accordance with regulation of the 
Commissioner, or 
(2) in the case of a student who during the 

preceding academic year at an institution of' higher • 
education received grades placing him in the upper 
half of his class, the amount determined under 
paragraph (l), plus $200. 

If the amount of the payment determined under the preceding 
sentence for an academic year is less than $200 for a stu
dent, no payment shall be made under this title to that 
student for that year. The Commissioner shall, subject to 
the foregoing limitations, prescribe for the guidance of 
participating institutions basic criteria or schedules 
(or both) for the determination of the amount of any such 
educational opportunity grant, taking into account the ob
jective of limiting grant aid under this part to students 
of exceptional financial need and such other factors, in
cluding the number of dependents in the family, as the 
Commissioner may deem relevant. 

Duration of Educational Opportunity Grant 

Sec. 403. The duration of an educational opportunity 
grant awarded under this part shall be the period required 
for completion by the recipient of his undergraduate course 
of study at the institution of higher education from which 
he received the educational opportunity grant, except that 
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such period shall not exceed four academic years less any 
such period with respect to which the recipient has previ
ously received payments under this part pursuant to a prior 
educational opportunity grant (whether made by the same or 
another institution). An educational opportunity grant 
awarded under this part shall entitle the recipient to pay
ments only if he (1) is maintaining satisfactory progress 
in the course of study which he is pursuing, according to 
the regularly prescribed standards and practices of the 
institution from which he received the grant, and (2) is 
devoting essentially full time to that course of study, 
during the academic year, in attendance at that institution. 
Failure to be in attendance at the institution during vaca
tion periods or periods of military service, or during 
other periods during which the Commissioner determines in 
accordance with regulations that there is good cause for 
his nonattendance (during which periods he shall receive 
no payments) shall not be deemed contrary to clause (2). 

Selection of Recipients of 
Educational Opportunity Grants 

Sec. 404. (a) An individual shall be eligible for 
the award of an educational opportunity grant under this 
part at any institution of higher education which has made 
an agreement with the Commissioner pursuant to section 407 
(which institution is hereinafter in this part referred to 
an "eligible institution"), if the individual makes appli
cation at the time and in the manner prescribed by that in
stitution. 

(b) Prom among those eligible for educational 
opportunity grants from an institution of higher education 
for each fiscal year, the institution shall, in accordance 
with the provisions of its agreement with the Commissioner 
under section 407 and within the amount allocated to the 
institution for that purpose for that year under section 
406, select individuals who are to be awarded such grants 
and determine, pursuant to section 402, the amounts to be 
paid to them. An institution shall not award an education
al opportunity grant to an individual unless it determines 
that— 

(1) he has been accepted for enrollment as a full-
time student at such institution or, in the case of 
a student already attending such institution, is in 
good standing and in full-time attendance there as 
an undergraduate student; 
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(2) he shows evidence of academic or creative prom
ise and capability of maintaining good standing in his 
course of study; 
(3) he is of exceptional financial need; and 
( 4 )  he would not, but for an educational opportunity 

grant, be financially able to pursue a course of study 
at such institution of higher education. 

Allotment of 
Educational Opportunity 
Grant Funds Among States 

Sec. 405. (a) (1) Prom the sums appropriated pur
suant to the first sentence of section 401 (b) for any 
fiscal year, the Commissioner shall allot to each State an 
amount which bears the same ratio to the amount so appropri
ated as the number of persons enrolled on a full-time basis 
in institutions of higher education in such State bears to 
the total number of persons enrolled on a full-time basis 
in institutions of higher education in all of the States. 
The number of persons enrolled on a full-time basis in in
stitutions of higher education for purposes of this section 
shall be determined by the Commissioner for the most recent 
year for which satisfactory data are available to him. 

(2) If the total of the sums determined by the 
Commissioner to be required under section 406 for any fiscal 
year for eligible institutions in a State is less than the 
amount of the allotment to that State under paragraph (1) 
for that year, the Commissioner may reallot the remaining 
amount from time to time, on such date or dates as he may 
fix, to other States in such manner as he determines will 
best assist in achieving the purposes of this part. 

(b) Sums appropriated pursuant to the third sentence 
of section 401 (b) for any fiscal year shall be allotted or 
reallotted among the States in such manner as the Commis
sioner determines to be necessary to carry out the purposes 
for which such sums are appropriated. 

Allocation of Alloted Funds to Institutions 

Sec. 406 (a) The Commissioner shall from time to 
time set dates by which eligible institutions in any State 
must file applications for allocation, to such institutions, 
of educational opportunity grant funds from the allotment 
to that State (including any reallotment thereto) for any 
fiscal year pursuant to section 405 (a), to be used for the 
purposes specified in the first sentence of section 401 (b). 
Such allocations shall be made in accordance with equitable 
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criteria which the Commissioner shall establish and which 
shall be designed to achieve such distribution of such funds 
among eligible institutions within a State as will most 
effectively carry out the purpose of this part. 

(bj The Commissioner shall further, in accordance 
with regulations, allocate to eligible institutions, in any-
State, from funds apportioned or reapportioned pursuant to 
section 405 (b), funds to be used for the educational oppor
tunity grants specified in the third sentence of section 
401 (b). 

(c) Payment shall be made from allocations under 
this section to institutions as needed. 

Agreements with Institutions - Conditions 

Sec. 407. (a) An institution of higher education 
which desires to obtain funds for educational opportunity 
grants under this part, shall enter into an agreement with 
the Commissioner. Such agreement shall-

(1) provide that funds received by the institution 
under this part will be used by it only for the purpose 
specified in, and in accordance with, the provisions of 
this part; 
(2) provide that in determining whether an individual 

meets the requirements of section 404 (b) (3). the in-, 
stitution will (A) consider the source of such individ
ual's income and that of any individual or individuals 
upon whom the student relies primarily for support, and 
(B) make an appropriate review of the assets of the 
student and of such individuals; 
(3) provide that the institution, in cooperation with 

other institutions of higher education where appropri
ate, will make vigorous efforts to identify qualified 
youth of exceptional financial need and to encourage 
them to continue their education beyond secondary 
school through programs and activities such as— 

(A) establishing or strengthening close working 
relationships with secondary-school principals and 
guidance and counseling personnel with a view 
toward motivating students to complete secondary 
school and pursue post-secondary-school educational 
opportunities, and 
(B) making, to the extent feasible, conditional 

commitments for educational opportunity grants to 
qualified secondary school students with special 
emphasis on students enrolled in grade 11 or lower 
grades who show evidences of academic or creative 
promise; 

(4) provide assurance that the institution will con
tinue to spend in its own scholarship and student-aid 
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program, from the average expenditure per year made 
for that purpose during the most recent period of 
three fiscal years preceding the effective date of 
the agreement; 
(5) include provisions designed to make educational 

opportunity grants under this part reasonably available 
(to the extent of available funds) to all eligible stu
dents in the institution in need thereof, and 
(6) include such other provisions as may be necessary 

to protect the financial interest of the United States 
and promote the purposes of this part. 

(b) (l; An institution, which has in effect an agreement 
for Federal capital contributions for a student loan fund 
pursuant to title II of the National Defense Education Act 
of 1958, may use, as an additional Federal capital contri
bution for the purposes of such loan fund, not to exceed 25 
per centum of the funds paid to it for any fiscal year end
ing prior to July 1, 1970, for the purpose set forth in 
section 401 (b). The requirement in section 204 (2) (B) 
of such Act shall not apply to such a Federal capital con
tribution. 

(2) For the purpose of making payments from amounts 
appropriated pursuant to the third sentence of section 
401 (b), any institution electing for any fiscal year to 
use an amount of its payment as a Federal capital contri
bution pursuant to paragraph (l) shall be paid an equal 
amount for each of the succeeding three fiscal years from 
such amounts appropriated pursuant to such third sentence, 
if the amount so paid to the institution for each year is 
used by such institution as a Federal capital contribu-

79. United States Department of Health, Education 
and Welfare, Manual of Policies and Procedures—Educational 
Opportunity Grants Program (Washington, D.O.: Government 
Printing Office, 1967) pp. 47-50. 



APPENDIX B 

TABULATED DATA USED POR SUBSEQUENT PREDICTION 

Single Order Correlation Coefficients Between Pairs of 
Variables—High School Rank (HSR). ACT Composite Scores 
(ACT), Economic Status Index (ESI), First Semester GPA 
(GPI), Second Semester GPA (GPIl) and Year-End Cumula
tive GPA (GPIII) For Group I and Group II.* 

Variables Mi M2 F1 *2 *1 T2 

HSR-ACT .51 .41 .37 .15 .43 .24 

HSR-ESI .05 .11 -.04 .17 -.01 .15 

HSR-GPI .54 .43 .37 .23 .45 .31 

HSR-GPII .61 .41 .32 .31 .45 . .35 

HSR-GPIII .59 .49 .38 

0
0
 CM 

•
 .48 .36 

ACT-ESI .39 .26 . 16 .28 .25 .24 

ACT-GPI .42 .47 .65 .52 .51 .45 

ACT-GPII .64 .30 .58 .52 .57 .38 

ACT-GPIII .48 .39 .67 . 56 .53 .47 

ESI-GPI .23 

CM 
•
 .01 .18 .09 .24 

ESI-GPII .34 .16 .11 .20 .23 .18 

ESI-GPIII .26 .16 .07 .23 .15 .20 

GPI-GPII .85 .74 .75 .74 .78 .74 

GPI-GPIII .96 .76 .92 .94 .95 .86 

GPII-GPIII .93 .77 .94 .93 .95 .85 

* Rounded to the nearest hundredth 
M=males, E=females, T=comMned sexes 
1=1967 group, 2=1968 group 
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Beta Coefficients in Pour Variables Generated from Data of 
Group I (1967-1968 Freshmen).* 

GPI GPI I GPI 11 
Male 

B12.34 .47 .42 .42 

B13-24 
.12 .36 .32 

3B14 * 23 .16 .28 .11 

Pemale 

B12.34 .14 .13 .15 

B13•24 
.60 .52 .61 

B14 • 23 
.10 -.04 -.03 

Total 

B12* 34 .28 .27 .32 . 

B13•24 .39 .42 .38 

B14•23 
-.01 .13 .02 

* Rounded to the nearest hundredth 
GPI=first semester, GPII=second semester, GPIII=year-end 
1=GPA, 2=HSR, 3=ACT, 4=ESI 



Multiple Correlation Coefficients in Three Variables for 
Group I.* 

GPI GPI I GPI 11 

h. 23m 
.57 .72 .68 

Rl«23p 
. 66 .59 .60 

R1.23t .57 .61 .60 

* Rounded to the nearest hundredth 
GPI=first semester, GPII=second semester, GPIII=year-end 

• 1=GPA, 2=HSR, 3=ACT 
M=males, P=females, T=combined sexes 

Multiple Correlation Coefficients in Four Variables for 
Group I.* 

GPI GPII GPI 11 

R1-234m 
.58 .76 .68 

R1-234f .73 .64 .73 

R1-234t 
.57 .63 .60 

* Rounded to the nearest hundredth 
GPI=first semester, GPII=second semester, GPIII=year-end 
1=GPA, 2=HSR, 3=ACT, 4=ESI 
M=males, P=females, T=combined sexes 



APPENDIX C 

FOLLOW-UP OP GROUPS I AND II 

For purposes of the study, grade-point averages 

had been recorded for Group I for the freshman and sopho

more years, although only the freshman data were used be

cause interest was focused on predicting the year end 

cumulative average for Group II. Since data were avail

able for the second year, it was possible to use this as 

a basis for follow-up efforts as suggested.in Chapter III. 

At the time of the writing, grades were available for the 

fall semester of the 1970-71 academic year for both 

groups. Because these data were available, it seemed 

relevant to provide a synoptic account of Groups I and II 

as those normally progressing members had completed their 

first semesters of the senior and junior years respective

ly. 

Based on Group I initial N's of seventy (70) males, 

one hundred twelve (112) females and one hundred eighty-

two (182) for the combined sexes, Table 10, on the follow

ing page, indicates the attrition rate, by cumulative 

percentages. 

As of the end of the fall semester of the 1970-71 

academic year, the withdrawals were accounted for through 

existing records of the Financial Aid Office. Of Group I 

males, eight (8) had entered military service, four (4) 

95 
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Attrition Rate for Group I (1967-68 Freshmen). 

Male Female Total Had Withdrawn before: 

3# 1# 

CM 

1 year 
H
 

CO
 

11# 14# 3 semesters 

25# 25# 25# 4 semesters 

31# 54# 40# ,7 semesters 

Attrition Rate,for Group II (1968-69 Freshmen). . 

Male Female Total Had Withdrawn before: 

12# 8# 10# 1•year 

33# 39# 36# 5 semesters 



were maintaining student status at other institutions and 

for ten (10) no discernment was tenable. For the females, 

three (3) apparently had accelerated their academic pro

grams and were teaching; twenty-two (22) were housewives; 

seven (7) were students at other institutions, and for 

twenty-nine (29), reasons varied widely. 

The cumulative percentages of withdrawals for 

Group II are presented in Table 11 on the preceding page; 

and percentages are based on one hundred twenty-eight 

(128) males, one hundred fifty-eight females, and a total 

of two hundred eighty-six (286), all of whom had completed 

at least one semester. The attrition rate appeared to be 

greater for Group II than for Group I; however, the data 

do not lend themselves to conclusions beyond this. 

As of the end of the fifth semester (1970-71 fall), 

the withdrawals were identified by their absence from the 

grade reports and were categorized in a manner similar to 

that employed with Group I. Of the males in Group II, 

seven (7) had entered military service; six (6) had trans

ferred to other educational institutions; and for twenty-

nine (29), no discernment was tenable. For the females, 

twenty-three (23) were married and no longer students; 

fifteen (15) were students at other institutions; and for 

twenty-three (23), reasons varied widely. 

Some of the reasons given by the uncategorized 

subjects of both Groups I and II included financial, work > 
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personal or family ill-health, academic failure and study 

of Yoga; in that order of frequency. 

The question of grade-point stability was treated 

in the text. However, through the follow-up study it was 

possible to project the effectiveness of pre-admission 

prediction data to include academic performance beyond the 

first year of attendance. Namely, the effectiveness was 

projected through the end of the fifth semester; i.e., at 

the end of the fall semester of the junior year of those 

of Group II who continued. 

Since the cumulative GPA's had been recorded for 

the fall semester of the 1970-71 academic year, those 

GPA's were compared with the PGP's for positive and nega

tive deviations. For females, the approximate standard 

error of estimate (.5) was used and for males (.6) was 

used to determine deviations, by sex, falling within one, 

two and three standard error of estimate units. These 

were counted to indicate the frequency occurring within 

each respective range. The cumulative percentages com

puted were as follows: 
Normal 

Males Females Curve 

One (l) s. e. of estimate 75% 65% 68'fo 

Two (2) s. e. of estimate 95% 91% 95% 

Three (3) s. e. of estimate 100% 100% 99.7% 

The values to be expected from a normal distribution of 

errors of estimate are included for comparison. 
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Academic prediction, like prediction in any area, 

is not perfect. This was indicated earlier in the dis

cussion of the multiple correlations, where the square of 

R indicated the amount of variance accounted for "by the 

2 variables in question and 1-R indicated the amount of 

variance attributed to variables other than the ones used, 

or unaccounted-for variance. 

The standard error of estimate, then, is used to 

indicate how much one could rely on the predicted grade-

point average, or how close the predicted estimate would 

be to the observed grade-point.average. The normal dis

tribution values are those values he could reasonably ex

pect. In other words, a female's predicted grade-point 
i 

average of 2.5, would be interpreted that there is a .68 

probability that the observed or actual grade-point av

erage would be within 2.0 to 3.0, with a .95 probability 

that the observed grade-point average would be between 

1.5 and 3.5, etc. 

The values computed after five semesters for Group 

II of this study approximate those of the normal distri

bution and therefore, it seems reasonable to conclude 

that the pre-admission data are statistically effective 

in prediction of long-range criterion scores. 
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