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THE USEFULNESS OF ACT SCORES IN PREDICTING ACHIEVEMENT AND ATTRITION

AMCNG DISADVANTAGED AND REGULAR COLLEGE FRESHMEN:

A SURVEY AND STUDY

Bonnie C. Pedrini, Ph.D.

D. T. Pedrini, Ph.D.

Generally, standardized achievement/aptitude tests have been shown

to be valid predictors of college academic achievement. Specifically, the

use of these tests with disadvantaged and minority students has been dis-

credited because of purported biases; some studies have indicated that

standardized tests are valid predictors despite purported tiases. Also

problematic wasthe prediction of achievement, from standardized tests, for

special program participants. The prediction of attrition/Persistence has

been shown to be directly related tocollege grades and indirectly related

to test scores. Other factors shown to be important for the prediction

of college success and considered in this study we.l.e: race, sex, socio-

economic status, financial aid, and employment.

The Goodrich program at UNO, named after Nebraska state Senator

Glenn Goodrich, is a special program for.low income (disadvantaged) students.

The effectiveness of special college programs.has often been evaluated

in terms of attrition and occasionally in terms of participants' grades.

The purposes of this study were to determine 1) the usefUlness of

ACT Composite scores in assessing and predicting achievement and attrition

of disadvantaged (Goodrich) and regular freshmen at UNO during the 1972-73

academic year and 2) the effectiveness of the Goodrich program in keeping

low income students in school during their freshman year. There were 1,214

fiist semester, 1972, full-time students comprising the UNO ACT freshman

population. There were 150 in the experimental and control sample--75

disadvantaged ( :Jdrich) students in the experimental group, 75 regular
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students in the control group.

Analyses of variance were computed to determine mean differences

among several factors for 1) ACT scores, 2) grades, and 3)attrition/per.-

sistence. Chi squares were computed using large samples to determine if

significant differences existed between ACT scores, or grades, or attri-

tion/persistence, and other variables. Product moment correlations were

computed to determine the degree of association between several independent

variables and ACT scores, grades, or attrition/persistence, as dependent

variables. Multiple correlations, standard errors, and regression equa-

tions were computed for the prediction of grades and attritionhersistence.

Major findings of this study follow. ACT scores were: effecttve

predictors of co/lege grades among White studentsdisadvantaged (Goodrich)

and regular; not viable predictors of college grades among Black students--

disadvantaged (Goodrich) and regular; effective predictors of college at-

trition/persistence among regular students in large sa-7p1e8; not viable

predictors of college attrition/peristence among disadvantaged (Goodrich)

and control students in small samples. College grades were potent predic-

tors of attrition/persistence among disadvantaged (Goodrich) and regular

students. In terms of overall GPA's: disadvantaged (Goodrich) students

did better than control students (However, this appeared to be an artifact

produced by Goodrich courses which elevated experimental GPA's.). In terms

of persistence: the Goodrich program was better than the regular pro-

gram, especially for men and for Blacks (However, this may be an arti-

fact related to Goodrich courses which elevated experimental GPA's.

Higher grades were conducive to persistence.); receiving financial

aid was better than not receiving financial aid.
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CHAPTER I

INTRODUCTION TO TM PROBLEM

College admission procedures vary from institution to institution.

Recent trends have indicated a number of programs waiving traditional

admission criteria and re-evaluating their admission practices.
1

The

emphasis ln change has been philosophical, namely, that colleges

must adjust to the needs and characteristics of students rather than im-

pose their own requirements.2 It has been reported that many institutions

are committed to restructuring their student bodies in order to make them

representative of the total population in terms of race, culture, and

social status. 3

This emphasis on greater accessibility to American colleges and

universities has given impetus to the development of an open admission

policy.
4

A working definition of open admission suggested by current

literature is a system in 'which high school graduates are not hindered

in the attainment of desired education by past academic performance,

financial situation or other socioeconomic factors.5 Consequently, open

admission has been viewe by some as a means to providing equal education-

al opportunity.6

However, minority access to college has not meant minority suc-

cess in college. To fulfill the social responsibility that accompanies

open admission, schools adopting such a policy will have to offer suppori.

tive services to students.7 These services may include special compensa-

tory/remedial programs and increased financial aid.

The University of Nebraska at Omaha (UNO) is a university in an

urban setting with an oren admission policy. In 1970 a Regents Commis-

sion was established to examine the appropriate role of UNO as an urban

1
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university in the 1970's and to "recommend educational philosophies and

programs which it believed should be incorporated into the mission of

8
UNO." The Regents Commission Report made reference to the "human and

sccial deficiencies in the environment" to which the university should

"make a major response by dramatically expanding educational opportuni-

ties for Blacks and generally for poverty students,"9 and by seeking out

"disadvantaged and minority group students in order to expand educational

opportunities."
10

In close temporal proximity to the Regents Commission study, the

Nebraska State Legislature reviewed student tuition remissions (discounts)

at the various state colleges and state university campuses. It was de-

termined that: 1) the rate of student tuition remissions was approxi-

mately 13 percent at the University of Nebraska at Lincoln (UNL), 11 per.

cent at the state colleges, and 6 percent at the University of Nebraska

at Omaha (UN0);11 2) the tuition at UNO was one third higher than at state

colleges, for which students received only one half the percentage of tui-

.tion remissions (discounts); 12 and 3) students at UNL paid no more tuition

for costly advanced degree courses than students at UNO, but received

twice the level of tuition remissions." These findings suggested that

UNO had the greatest need for legislative funds in order to raise its tui-

tion remission to the approved 10 percent level. Consequently, Amendment

1476, which provided UNO with $266,832 for a program to increase the en-

rollment and continued edueation of economically deprived young persons,

was passed during the 1972 session of the Nebraska Legislature.

The resultant program developed at UNO, in keeping with the Regents

Commission recommendations and initiated by the state appropriation, is

called the Goodrich Plan (after Senator Glenn Goodrich). The aim of the

program is to provide a quality education to low income students who would

1 0
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otherwise probably not be in school. The philosophy of the program is

that the intellectual capacity of economically disadvantaged students is

the same as that of students admitted to the univerty through the regu-

lar process. Thus, Goodrich students are presented with rigorous, chal-

lenging, stimulating offerings from the outset, augmented by zupportive

services when necessary tu aid their achievement.

The Goodrich Plan attempts to program disadvantaged students for

success by providing: 1) financial assistance, 2) a special educational

curriculum, and 3) extensive counseling services. Goodrich students re-

ceive financial aid in the form of free tuition. They are full-time stu-

dents, that is, they are enrolled for a minimum of twelve hour. The

curriculum for the program centers around core courses, taught by scholars

in residence, that is, leaders in a particular field who are brought to

UNO for a semester or a year. The core, twelve semester hours per year

(six each semester), focuses on humanities and social sciences the fresh-

man and sophomore years. The format of the core varies. Sm111 group and

one-to-one tutorial seminars may take one to two hours per week. The tu-

tors are faculty members and are assigned to students for four years; they

take on the role of counselor, as well as instructor. Graduate student

assistants are also assigned to work directly with Goodrich studeats in

areas of academic and personal preparation. The remaining core time is

spent in large and intermediate group actiVities--lectures, discussion

groups, study groups which concentrate on different con4-smporary problems

of urban society. At present, there are nc Goodrich courses, per se, dur,-

ing the junior and senior years. However, there are planned social con-

tacts and activities.

Students were recruited and selected for the Goodrich program in

the spring and summer of 1972 and the program became operational in the

1 1
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fall of 1972. Although UNO attempted to provide equal educational oppor-

tunity, financial aid was not available for al) who requested it.15 Con-

sequently, admission standards were necessary for restricted programs such

as the Goodrich Plan. The Goodrich selection procedure included reviewing

general achievement/aptitude tests scores. This traditional approach

seemeJ necessary and justified if the program was to progress with the

philosophy stated earlier. However, there has been considerable Mem,

ture discrediting the use of standardized test scores with disadvantaged

and mimority students because of.purported biases: cultural,
16

socioeco-

nomic,
17

raciall
18

ethnic,
19

and sex; 20 excessive reliance on verbal abil-

ities;
21

a tendency for test results to act as self-fulfilling prophecies;22

and extreme negative feelings associated with the testp-taking experience

on the part of these students.23 On the other hand, there has been re-

search suggesting that whether or not general achievement4ptitude tests

are biased toward disadvantaged and minority students 24 they ere still val-

id predictors of these students' grades.
25

Several studies have demonstra-

ted that colleges could reduce their admission criteria for disadvantaged

students without decreasing their 54 andards26 or increasing their attrition

rates.
27

Typically, general achievement/aptitude tests have not provided

separate norms for disadvantaged/minority persons. Thus, while the test

scores may have been accurate, the lack of appropriate norms made the pre-

dictive validity for that group questionab1e.
28

The appropriateness of

general achievement/aptitude test scores for disadvantaged/minority stu-

dents may be more relevant when considered with other variables, for ex-

ample, sex.

There are a number of specialized programs for disadvantaged/Mi-

nority students in existence today. The effectiveness of these programs

12



is questionable with regard to academic achievement.29 The Goodrich PIan

differs significantly.from most other programs30 becauue it assumes the

competence of the students admitted and only secondarily considers reme-

diation. Also, Goodrich student backgrounds are considered differences,

not hinderances.

In view of the research findings (briefly considered above, but

detailed in the histbry chapter), the situation with regard to college

entrance tests for disadvantaged/Minority students is problematic and com-

plex. However, rather than abandon entrance tests, it would seem that ad-

ditional research is warranted to help clarify the relationships between

tests scores of regular and disadvantaged students and their success or

failure in programs designed for them. This study investigated these re-

lationships at UNO.

STATEMENT OF THE PROBLEM

The purposes of this study were to determine 1) the usefUlness of

ACT Composite scores in assessing and predicting achievement and attrition

of disadvantaged (Goodrich) and regular freshmen at UNO during the 1972-73

academic year and 2) the effectiveness of the Goodrich program in keeping

low income students in school during their freshman year.

SIGNIFICANCE OF THE STULT

Although open admission procedures have gained popularity31 and

many institutions have expressed a desire to enroll more disadvantaged and

minority studants,32 the changes in higher education with regard to admis-

ilon criteria and special programs for minority groups have been minimal."

Admission criteria may not have been altered in many institutions because

there has been research suggesting that despite test biases, persons

1 3



predicted to earn low grades will have difficulty if no special treatment

is involved.34 However, the prediction of achievement for special program

participants from standardized test scores is problematic. This is espe-

cially true for the Goodrich program which does not emulate the usual for,-

mat followed by specialized programs for disadvantaged/minority students.35

The open admission policy at UNO assures any high school graduate

entrance to the university, regardless of his standardized test scores,

that is, test scores are not used for screening purposes for general a&

mission. However, ACT scores, grade point averages, and other considera-

tions can be used to develop regression equations, valuable for predictive

purposes. The data from this study could be used to develop these predic-

tive tools for disadvantaged and regular students categorized, for exam-

ple, by sex and race. Such information could be useful in identifying

potentially successful or unsuccessful students, dropouts or persisters.

These strategies coulds 1) be used to minimize attrition and maximize

success via changes in remediation and/or other procedures, for example,

financial aid distribution, and 2) provide a means for assessing the need

to continue or initiate special programs, such as the Goodrich Plan.

Unlike general admission, Goodrich admission is limited and,

therefore, selective. Recent cutbacks in federal programs designed to

provide funds to financially needy students36 may greatly increase the

number of Goodrich applicants, thereby, augmenting the need for an ef-

ficient selection procedure. The data from this study could yield appro-

priate regression equations (based on ACT scores and other variables) for

the prediction of grades or attrition for Goodrich students categorized

1PY several factors. Such developments could be valuable in establishing

a sensitive, realistic Goodrich screening procedure, employing a minimum-

loss decision strategy.37
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Studying the effectiveness of the Goodrich plan in keeping low

income students in school could provide insight for possible alterations

which would strengthen this program and others. Information generated

from this study could yield a way of evaluating the program and could

support expansion. If the program were successful it could provide:

1) a means of equalizing the balance between disadvantaged/minority and

regular students on eampus so that minority representation on campus

would mirror minority representation within the community, and 2) a val-

uable model for other institutions planning special programs for low in-

come persons.

ASSUMPTIONS

1. The stratified (for race and sex) random sample of freshmen

was representative of the stratified parent population.

2. The experimental and control students who received financial

aid, based on need, were representative of economically disadvantaged

students.

3. The experimental and control students who achieved ACT Compo-

site scores one standard deviation below the mean (based on college bound

seniors38) were representatIve of academically deficient students.

4. The experimental and control students who received financial

aid, based on need, and achieved ACT Composite scores one standard devia-

39tion below the mean (based on college bound seniors ) were representa-

tive of academically deficient/economically disadvantaged students.

5. The ACT Composite standard score was a good general measure

of academic achievement/aptitude.

6. The cumulative grade point average was a good indicator of

academic college success.
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DELYITATIONS

This study pertained to the 1972-73 academic year. It was con-

fined to the University of Nebraska at Omaha (UNO) and considered only

fulltime freshmen who had enrolled for the first time during the fall

semester. Although UNO has an open admission policy, all students axe

required to send in their scores on the American College Test (ACT) and/

or the Scholastic Aptitude Test (SAT) as part of the admission procedure.

A large majortiy of the students take the ACT, a small oinority take the

SAT, and the few remaining take both the ACT and SAT. Only students who

had taken the ACT were considered for the various analyses. The individ-

ual ACT subtest scores of English, mathematics, social studies, and nat-

ural sciences were averaged to yield the Composite score; only the ACT

Composite score was used for the vaxious analyses. The subgroup of race

was limited to Afro-Americans/kacks and CaucasiansAhites. Transfer stu-

dents were not identified separately al re considered as part of the

attrition rate. The major findings of this study are limited to the Uni-

versity of Nebraska at Omaha.

DEFINITION OF TERMS

Academically Deficient Student

An academically deficient student was one whose academic history

was poor; typically, these students had very low scores on standardized

achievement/aptitude tests. For this study,students with ACT Composite

scores one standard deviation below the mean (based on the ACT population

of college bound high school seniors) were considered academically defi-

cient.
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Academically Deficient/Economically Disadvantaged Student

An academically deficftent/economically disadvantaged student was

one with a poor academic history and low socioeconomic status. In this

study, students who achieved ACT Composite scores one standard deviation

below the mean (based on the ACT population of college bound high school

seniors) and received financial aid, based on need, were considered aca-

demically deficient/economically disadvantaged.

Achievement/Aptitude Test

Achievement/aptitude tests are designed to appraise many differ.-

ent attributes of individuals. In this study, a general achievement/ap-

titude test referred to a test used to predict future academic perform-

ance; the ACT was considered this kind of test.

ACT Composite Score

The ACT Composite score is the average of the standard scores ob-

tained on the American College Test subtests of English, mathematics, so-

cial studies, and natural sciences. The ACT Composite score is a standard

score; the term was used interchangeably with ACT Composite standard score

and ACT score.

ACT Freshmen Population

The ACT freshmen population referred to in this study was all, UNO,

first semester, full-time freshmen in the fall of 1972 who had taken the

ACT.

Attrition/Persistence

In this study attrition/persistence referred to UNO college stu-

dent enrollment. Attrition indicated that a student was not continuously

enrolled for the fall and spring semesters of the 1972-73 academic year

or did not re-enroll in the fall of 1973. Persistence indicated that a

student was continuously enrolled for the fall and spring semesters of

1 7
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1972-73 and re-enrolled for the fall of 1973.

Attrition/Persistence Score

Attrition/persistence score referred to a score of one or two in-

dicating that a student was a dropout or persister, respectively. The

term was used interchangeably with attrition score, See the definitions

of dropout and persister for further clarification.

Go1ls2ce Success

Academic college success for this study was defined as the cumw-

lative grade point average (GPA); the higher the cumulative GPA, the

greater the success.

Control Group

The control group in this study was a stratified (for race and.

sex) random sample of UNO, full-time freshmen who had taken the ACT and

who had registered for the first time in the far. of 1972. The control

group was equated in number with the Goodrich sample (that is, the experi-

mental group). Between the groups (experimental and control), there were

equal numbers of Black men, Black women, White men, and White women. How-

ever, within the groups (experimental or control), there were unequal num-

bers of Black men, Black women, White men, and White women.

Cumulative Grade Point Average (IPA)

For this study cumulative GPA referred to a student's mean grade

for all the subjects taken during the fall and spring semesters at UNO

during the 1972-73 school year.

Disadvantaged Student

A disadvantaged student was one whose financial resources were

eXtremely limited; typically, these persons were of lox socioeconomic

status. For this study those who received financial aid based on need

were considered disadvantaged students. The terms "financially neeay,"

1 8
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"economically disadvantaged," and "low income" student were used inter-

changeably with the term "disadvantaged" student.

Dropout

A dropout in this study referred to a student who did not complete

the 1972-73 school year and/or did not register for the 1973 fall semester

at UNO,

Economically Disadvantaged Student

See disadvantaged student.

Educational Support Program (ESP)

The educational support program is a special program at UNO for

students who have limited skills in the areas of reading and writiag.

There are many kinds of courses offered by ESP in various departments,

for example, some Psychology 101 (Introduction to Psychology) sections.

The experimental group in this study consisted of Goodrich fresh,.

men (enrolled for the first time in the fall of 1972) who had taken the

ACT. Generally, the experimental subjects came from families with annu.

al incomes below $9,000. The experimental group included men aad women,

Blacks and Whites.

Financial Aid

Financial aid referred to any type of monetary aid given to a stu-

dent to pay for educational expenses. There were various programs from

which this aid could be obtaihed. For this study, financial aid referred

to any monetary award, based on need, presented to a student through the

UNO financial aid office.

Financially Needy Student

See disadvantaged student.
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Goodrich Program

The Goodrich program is a special program at UNO designed for low

income students, that is, students whose annual family incomewas below

$9,000. The term wasused interchangeably with Goodrich Plan.

Grades

In this study grades referred to student cumu/ative GPA's dichoto-

mized as below average (below 2.0 on a 4.0 scale) and average or above

average (equal to or above 2.0 on a 4.0 scale).

Low Income Student

See disadvantaged student.

Persister

A persister in this study referrea to a ,rho 1) enrolled

as a full-time freshmen for the first time in the fall of 1972 at UNO,

2*/ completed the fall, 1972 semester at 00* 3) enrolled and completed

the spring, 1973 semester at UNO, and 4) re-enrolled for the fall, 1973

semester at UNO.

Set

A set referred to the population, the largest sample, or the

largest group, depending upon the analysis used, for example, chi square,

variance, or correlational.

Subset

A subset referred to a set within a set. All the members of a

subset were also members of the overall set. A subset contained some but

not all the members of a set. Subsets categorized students according to

variables or factors.

HYPOTHESES

The hypotheses of this research study were stated in the null forM4 0

20



as follows:

ACT Scores

There weeeno significant differences between the ACT Composite

scores of the experimental group and the control group or the subsets

within and between these groups. (Resolved by analyses of vari-

ance.)

With regard to ACT scores, there weme no significant group, in-

struction, financial aid, race, sex, grade,or attrition differences for

subjects in the ACT freshmen population, or subsets within this popula..

tion. (Resolved by chi square analyses.)

Therewere no correlational relationships which:ere significantly

different from zero between ACT scores and financial aid, race, sex,

grades, or attrition/persistence for the experimental group, control

group or subsets within and between these groups.

product moment correlationse)

College Grades

There wereno significant differences between the grades of the

experimental group and the control group or the subsets within and be-

tween these grouw. (Resolved by analyses of variance.)

With regard to grades, there were no significant group, instruc-

tion, financial aid, race, sex, or general achievementAptitude differw

ences for subjects in the ACT freshmen population, or subsets within this

population. (Resolved by chi square analyses.)

Therewm: no correlational relationships whidhwemsignificantly

different from zero between grades and financial aid, general achievement/

aptitude, race, or sex for the experimental group, control group, or sub,-

sets within and between these groups. (Resolved by product moment

correlations.)

(Resolved by



Therewere no significant multiple predictors of grades for sub-

jects in the experimental and control sample, or subsets within this sam-

ple. (Resolved by multiple correlation and regression techniques.)

College Attrition/Persistence

Therewere no significant differences between the attritionher-

sistance scores of the experimental group and the control group or the

subsets within and between these groups. (Resolved by analyses of

variance.)

With regard to attrition/persistence, therewereno significant

group, instruction, financial aid, race, sex, grade , or general achieve-

ment/aptitude differences for subjects in the ACT freshmen population, or

subsets within this population. (Resolved by chi square analyses.)

Therelftre no correlational relationships whichwere significantly

different from zero between attrition/persistence and financial aid, gen-

eral achievement/aptitude, race, sex, or grades for the experimental group,

control group, or subsets within and between these groups. (Resolved

by product moment correlations.)

There wereno significant multiple predictors of attrition/persist-

ence for subjects in the experimental and control sample or subsets within

this sample. (Resolved by multiple correlation and regression tech-

niques.)
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CHAPTER II

REVIEW OF RELATED RESEARCH

Educational administrators have always found it beneficial in the

decision making process to be able to predict behavior. The prediction

of academic success and attrition has been especially important to selec-

tive institutions of higher education in their attempt to screen appli-'

can+s applying for admission. As a consequence, there has been considerh-

able research reported concerning these topics. The research literature

presented in this chapter has been divided into the following sections:

Prediction of Academic Achievement; Prediction of Attrition; and Factors

Related to Academic Achievement and Attrition.

PREDICTION OF ACADEMIC ACHIEVEMENT

As early as the 1920's it was recognized that there were many

variables which could be used to predict a student's achievement in col-

lege- -high school grades,1 achievement/aptitude test scores,2 reading

ability,3 intelligence,4 ability to stuliy,5 mental health6 and motiva-

tion.7 However, possibly because of their availability, researchers have

tended to emphasize two measures as academic predictorshigh school grades

and achievement/aptitude test scores.

Using these measures, high school performance and test scores,

independently or in combination, it soon became apparent that they pro-

videdvaxialaesuccess in predicting overall scholarship and achievement

in a particular field. Using Cooperative Test Service Scores, College

Entrance Examination Board (CEEB) Verbal scores, CEEB mean scores, and

the mean of secondary school (senior) final grades, Lmmdry found consi-

derable variation existed in the predictive ability of the various

19
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measures for the different subject matter fields and for the different

colleges studied.
8

Nelson concluded that when all students were consi-

déred, the Denny Reading Test seemed superior to English tests and to

high school content exams for the prediction of scholarship;9 while

Schmitz found that individual tests, in a battery, were approximately of

equal value in predicting college success.
10

Preas reported that high

school records were generally the best predictors of college grade point

average (GPA), English GPA, and mathematics CPAs but that Scholastic

Achievement Test (SAT) scores were specifically the best predictors of

college CPA.
11

Cole presented information gathered from 100 colleges

and universities which indicated that high school subject-area grades

were more related to college subject-area grades than were American Col-

lege Test (ACT) scores, although the ACT scores remained closely related

to overall academic success. 12 Loeb and Mueller com2ared the first-term

CPA's of 5,300 freshmen at the Universtty of Illinois with their predic-

ted GPA based on ACT Composite (ACTsC) scores, high school percentile

rank (HSPR), and a computed high school discrepancy score. They found

that the ACTsC and HSPR were equal in correlating with GPA and the best

two-predictor combination for ..21A was HSPR plus ACTsC. 13 In 1970, the

Commission on Tests,
14

stated that "for a large and heterogeneous group

of freshmen, the combination of high school grades and aptitude test

scores will usualIY Predict about two-thirds of their freshmen grade-point

averages within half a letter grade or 30.1115 Thus, conflicting reports

were and continue to be published concerning the predictive value of spe-

cific and general area achievement/aptitude tests and high school grades

for college success.
16

Many studies which reported using achievement and/or aptitude

tests to predict academic success found verbal factors to be extremely

28
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important.17 These verbal factors involved some type of reading skill.

Consequently, a large number of studies concentrated on the predictive

value of reading, per se.18

The relationships between and among general and specific reading

skills and academic achievement in college have not been clear. At a mid-

western liberal arts college, Wellington reported that the most academical-

ly successful men were more likely to make higher scores on the Ohio State

Psychological Examination and on the vocabulary and reading comprehension

sections of the Nelson penny Reading Tests than were the most academically

unsuccessful men. 19 In a study using a group of dean's list students and

a group of students on academic probation, no significant differences were

found between the groups for reading rate or vocabualry. However the for,-

mer group was found to be significantly superior in verbal comprehension.20

Neville compared good and poor readers and noted that "predictions of suc-

cess or failure among poor readers could be made with limited. accuracy."21

In her study of 163 Boston University freshmen, Lanigan's data revealed

that the Minnesota Speed of Reading Test did not differentiate well between

high and low achieving students.22 Thus, while reading has been an impor-

tant variable in college success, its predictive validity has been ques-

tionable.

Recent research has tended to emphasize using nonacademic achieve-.

ments or nonintellectual correlates with high school academic achievements

and/or standardized test scores in the prediction of college success."

Conflicting results have been reported in the literature. FUdge,
24

and

Lunneborg and Lunneborg25 determined that biographical information greatly

enhanced the accuracy of prediction of academic college performance. It

was shown, in a study of 760 freshmen at the University of Washington, that

achievement/aptitude records tended to be more predictive of success in the
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areas of engineering and natural science than were the biographical pre-

dictors. The opposite was true in the areas of education and humanities. 26

Using an interest scale and a motivation questionnaire, it was reported

that neither contributed significantly to the accuracy of prediction of

freshmen GPA based on high school grades and scholastic aptitude scores.27

Spencer and Stallings determined that nonintellective data obtained from

the Student Profile Section of the ACT added virtually nothing to ACT ap-

titude scores in predicting first semester GPA.
28

Thus, therehashmlittle

agreement as to which nonacademic achievements or biographical data should

be considered, and the degree to which prediction is improved, if any, by

the inclusion of such infoxmation.

In summary, the research concerned with the prediction of college

success has considered many single and multiple predictor variables. The

literature wasreplete with reports studying the predictive validity of high

school grades and achievement/aptitude test scores. Measures of reading

ability, and more recently,biographical data,were also factors commonly

studied for predictive purposes. While many factorshawe beenimparhmt, it

appears that for the majority of students applying for college entrance,

"the high school average (or class rank) is...the best single predictor

of college grades; aptitude test scores ...add appTeciably to the accuracy

of that prediction, and scores on tests in specific subject-matter areas

add only a modest amount of predictive power to the combination of high

school grades and aptitude test scores. 11,29

PREDICTICW OF ATTRITION

High attrition rates havebeen costly to students and to'institutions

30
themselves, in terms of money and time and effort. Aft:di-Am rites also have

indicatedpin part, the extent to which universities are not meeting student
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needs. Consequently, the study of attrition has been an important aspect

of administration at institutions of higher education.

The research literature concerned with college attrition has typp.

ically described characteristics of dropouts and persisters, rather than

predicted attrition, per se. Recently, researchers have tended to sub-

categorize dropouts to account for transfers and students who withdrew

in good or poor academic standing. Several variables have been identi-

fied as being related to attrition--nonintellective factors;31 dissat-

isfaction with the institution,
32

its programs; 33 student personality;34

3?biographical data;35 high school performance;36 college performance;

and achievement/aptitude test scores. 38 As with the prediction of aca-

demic achievement, the literature on attritionwes replete with studies

investigating past academic performance and test scores.

A number of reports considered the prediction of attrition using

high school grades and/or achievement/aptude test scores. Often, they

contrasted dropouts and persisters. In a study of Clemson University

students, Hardie and Anderson considered SAT scores and their relation-

ship to attrition. They found that the first year dropouts tended to

score low in mathematics; second year dropouts scored evally well in

mathematics and verbal ability; and third year dropouts scored low in ver--

bal ability.39 Blanchfield's study of college dropouts at Utica College

indicated that dropouts had lower high school ranks and lower GPA's than

the successful students. He also noted that high school average and SAT

scores did not differentiate between the two groups of student3.40 Chase

reported no significant differences between students who dropped out or

persisted through their junior year in terms of SAT scores, but high school

rank was positively related to persistence41. Trapp, Pailthorp, and Cope in-

dicated that dropping out seemed to be related to lower test scores.4 2 A

3 1



21$ .

comprehensive national profile developed from data collected at 251 repre-

sentative colleges and universities revealed that high school grades and

scores om standardized tests of academic ability, singly or in comhina-

43tion were the best predictors of college persistence.

College performance or grade,point average (CPA) has been shown

44.to be a major determinant of student attrition. Studying freshmen stu-

dents during the 1956-57 academic year at twenty institutions of higher

education in the United States, Iffert and Clarke reported that more than

45 percent of the dropouts attributed their withdrawal to academic diffi-

onities.
45

Conner was interested in freshmen attrition at Southern Meth-

odist univeristy. 'He found that for the one hundred students studied,

freshman CPA was an important factor in attrition; those with low grade

point averages tended to drop out.4
6

Baber and Caple's datl demonstrated

that persisters had significantly higher first year CPA's, School and Col-

lege AbilitY Test scores, and high school grades than did nonpersisters*?.

Cops48 and other researchere49
also have reported poor grades to he a press-

ing reason for dropping out of school.

Poor college performance did not account for all dropouts. Con-

sequently, many researchers attempted to identify factors which distin-

gulahed between adequately and inadequately achieving dropouts and/Or per-

sisters High school records and test scores were most often investigated

in this regard. Vaughan studied SAT scores of students who withdrew vol-

untarily, were dismissed because of low grades, or persisted at the Uni-

versity of San Francisco. He found that for those who withdrew voluntar-

ily, sAT Mathematics and Verbal scores averaged fifteen points lower than

the persistere scores; while the SAT scores of the dismissed students aver-

agedfcrty-five points lower than the persisterse scores.9 A study of 275

men and 134 women at the University of Illinois divided students into the
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following categories: graduates (G)--graduated in five years; achieving

withdrawals (AW)--had a C average or better; nonachieving withdrawals

(NW)--were on probation or without grades when they withdrew; and fail-

ures (F)--were dismissed for academic failure. For high school percentile

rank (HSPR) and American College Test (ACT) scores there were no signifi-

cant differences between the graduates and the achieving withdrawals, nor

between the nonachieving withdrawals and the failures. However, both the

G and AW groups had higher ACT scores and HSPR's than the NW and F group.

Hoffman compared three groups of students at Manchester Colleges those

who remained, those who transferred, and those who withdrew. He found

that the continuers and transfers were similar in aptitude, educational

background, and college academic performance. However, the withdrawers

differed from these groups in that they had lower high school ranks, lower

SAT Mathematics scores, and lower GPA's. The three groups did not differ

on personality tests or SAT Verbal and Total scores.52 Additional studies

also have revealed that students who drop out rather than transfer tend. to

have lower high school grades and lower achievement/aptitude test scores

than students who persist. 53

In summary, the majority of data has suggested that students who

persist, transfer, drop outor flunk out can be discriminated on the basis

of high school grades (or rank) and/or standardized test scores. These

results were not unexpected. Since student college perfozmance, ihat s, GPA,

has been a major reason for attrition54 and high school and test performances

have been relatively reliable predictors of college achievement,55 it fol-

lows that these measures should be able to distinguish between low and

higlachieving students who withdraw or persist. In conclusion, college

GPA, high school grades, and achievement/aptitude tesi scores have been

identified as variables strongly related to college attrition, "but no
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one or two neatly packaged predictors of attrition have been found."56

FACTORS RELATED TO ACADEMIC ACHIEVEMENT AND ATTRITION

The research literature has generally indicated that 1) high

school grades and standardized test scores are the best predictors of ac-

ademic achievement in college and that 2) college grade point average is

a major.determinant of college attrition. While these relationships have

been relatively stable for the majority of students, they appear to waver

with students having culturally different backgrounds.57 There have been

many other factors which were instrumental in altering the validity of

11:141 school performance, entrance examinations, and college performancesF

This section discusses the effects of some of the related factors:

Socioeconomic Level: Economically Disadvantaged

Minority: Race

Sex

Marital Statue

Financial Aid

Etployment

Special Programs

Socioeconomic Level: Economically Disadvantaged

Much of the research considering student socioeconomic level fo-

cused on students from lower socioeconomic levels: many of these disa&

vantaged students belonged to minority groups." It has been difficult

to separate the effects of social class from racial and/Or ethnic comAd?-

erations. Consequently, much of the research literature discussed in

this section is appropriate for minority students as well.

Socioeconomic level has been shwon to be related to student:

choice of college; 60 college attendance;
61

standardized test scores;
62
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college success;63 and college persistence and w1thdrawal.64 Many of the

studies in this area oalTared students from higher income and lower income

families on the same variables. The research findings have suggestelltat

the prediction of college success may be enhanced if student socioeconomic

level is considered.

The accessibility of higher education has been a de:Linite concern

when discussing economically disadvantaged persons.
65

Lane indicateithat

poor (and minority) students typically were sparsely represented in insti-

tutions of higher education and participated "largely through special pro-

grams with group specific dispensatInn."66 Trent's five year longitualnal

study of 10,000 high school seniors, representing thirty-seven schools in

the country, revealed that socioeconomic status was more important than

ability in determining college entrance.67 A similar study of 9,000 Wis-

consin high school seniors demonstrated that high socioeconomic class was

more important than high intelligence in determining college attendance, 68

Nam's paper analyzed social class disparities in various educational pro-

grams. He found that students from high income homes were highly over-

represented in the universities.
69

However, this may not be as true as

it once was because of the increased distribution of financial aid awarded

on the basis of need.
70

Standardized test scores of students from low income families have

been compared with those of high income students; variable resUlts have

been reported. Merritt's investigation of work-study students revealed

that students from low income families had significantly lower ACT scores

than the comparison group of upper socioeconomic Greek fraternity and so-

rority students.71 The relationship of family income to several student

variables was studied by Baird. He used a representative sample of 3 per-

cent of the 612,000 college-bound students tested by the American College
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Testing Program during a one year period. His data indicated that the

lowest ACT scores in the sample were for the students with the lowest

'family incomes. However, those same.persons had the highest average

high school grades. He concluded that his findings demonstrated a

tendency for this group to overachieve.72 Rhodes and Caple compared 233

Educational Opportunity Grant (ECG) students with 231 nodEOG classmates

on School and College Ability Test (SCAT) scores and high sChool rank.

Their data suggested that the students from low socioeconomic backgrounds

did as well as their counterparts from high socioeconomic backgrounds."

DeBlassie and Boswell discussed the problems of disadvantaged students

and the use of entrance tests with such students. They reported that

standardized tests were negative experiences for these students and,

therefore, not very reliable.74 Thus, it appeared that low socioeconomic

status has been associated with low scores on general achievement/aptitude

tests.

Socioeconomic level has been shown to be related to college

achievement. Previous research studies have documented that high grades

were associated with high income family background.75 Recent studies

have reported less uniform results. Binford attempted to the study the

relationships between socioeconomic status, academic achievement, and in-

telligence. She found that a significant relationship existed between in-

telligence tests and socioeconomic status; between intelligence tests and

academic achievement (grades); and between socioeconomic status and aca-

demic achievement, with intelligence controlled.76 A demographic study

of a freshmen class at Auburn University identified women from low in-

cbme families as receiving the best grades and men from high income flaw-

ilies as achieving the worst grades." Worthington and Grant's analysis of

factors of academic success for 1270 men and 990 women at the University of
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Utah disclosed that family income had a main effect on college GPA.78

From a comparison of public and parochial high school graduates, college

freshman GPA was shown to have no significant correlation with socioec-

onomic status.79 Miller,in his comprehensive review of the literature,

concluded that social class was one of the least influential variables af-

fecting academic performance. With regard to achievement, he posited that

Social class per se does not in itself account for differ...
ences. what matters is not the social class from which the
person originates but rather it is the characteristics of the
person and his social environment which influence his attain-
ment.8°

Low socioeconomic background has been shown to be related to

dropping out.
81

Sewell analyzed data gathered from 9,000 students

grouped according to socioeconomic status (SES) and ability; he noted

large differences between the groups in their chances of graduating from

college. In the lowest ability group the probability of graduating was

nine times greater for high SES students than for low SES students.82

Thus, it appeared that high income students have had a greater chance of

remaining in school than low income students.

In summary, it appeared that socioeconomic level has been directly

related to college accessibility--low income students were less likely to

attend college. Generally, the research literature has shown that low

socioeconomic level is associated with: lower general achievementApti-

tude test scores; variable college success; and a higher dropout rate.

Minority: Race

The research literature discussing the prediction of college suc-

cess has often considered minority-background as a variable. This sectim

deals primarily with racial minorities, predominantly Negroes. Minority

persons have been disproportionately represented at the lower end of the

economic continuum.83 The distribution of 1968 family income was:84
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under $5,000
White

20%
Non-White

45%
$5,000-$9,999 38 35

$10,000414,999 26 15
$15,000 and over 16 6

Similar resultswere found for the distribution of family incomes of Black

college students. A 1969-70 survey of 3,363 college sophomores indicated

that "83 percent of black college students come from families earning less

than $10,000 per year, while 36 percent of white students come from such

backgrounds."85 In 1970, Brandson reported comparable resultss 75 per-

cent of Black freshmen and 30 percent of White freshmen came from fami-

lies having incomes under $8,000.
86

Therefore, Black studentsmare, often

equated with disadvantaged students, especially since lack of moneywasone

of their major problems.87 As a result, much of the literature discus-

sing economically disadvantaged studentswas appropriate for racial/ethnic

minority students.
88

However,though the effects of social class and ethni-

city on academic performance appaarei higtaycorrelated, a few report- sug-

gestedthat ethnicity (mce) accounted for a greater part of the varlance.89

Gordon traced the history of accessibility of higher education

for Blacks and noted that progress had been made since the middle 60's

and the development of the National Defense Education Act." However,

as of the fall of 1970 it was estimated that only 5.8 percent of the stu-

dents in higher education were Black Americans. 91 This represented 2.0

percent of the Black American population.
92

Comparable figures for White

students were 93.2 percent,93 and 4.3 percent,94 respectively. While ra,-

cial considerations may rarely deny admission to an institution today, it

has been suggested that there are indirect barriers which prevent access

to higher education,95 for example, selection criteria.
96

Institutions of higher education have traditionally used stand-

ardized tests and high school grades as .nart of their selection criteria
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because they have been relativel. reliable predictors of college suc-

cess.97 However, admissions officers have been warned that these tests

are culture bound" and may have built in sex and ethnic biases.99 A

search for Black academic talent, initiated with the development of the

National Scholarship Service and Fund for Negro Students, ended in fail-

ure because of the limited number of students who could meet the tradi-

tional admission standards.
100

Hall noted that Negroes showed signifi-

cantly lower aptitude and achievement scores than Whites, but there were

no significant differences between the two groups in terms of motivation101.

In a study of test construction, Green concluded that test item selection

was biased against persons belonging to certain racial and ethaic groups,

that is, those groups not similar to the majority of persons in the try-

out samples.
102

Crossland stated that

Virtually every test that purports to measure educational
aptitude or achievement reveals that the mean of the scores of
minority youth is about one stpdard deviation below the mean
of the rest of the population.103

Bowles and DeCosta presented smilsr data.1 Consequently, the predic-

tive validityof standardized tests for minority college students has been

questioned and studied.

Several reports have suggested that even though testa may be

biased against minority students, they are still valid predictors of

these students' achievement.
105

Pandey demonstrated that School and

College Ability Test (SCAT) percentile ranks of Blacks and Whites were

significantly different (in favor of Whites) and in the same direction

106
as the students' mean CPA's. The Kendrick Report included data which

indicated that the average SAT Verbal scores of Negroes were considerm-

bly, below those of Whites. However, since many colleges evaluated stu-

dents on their verbal ability, the test scores were able to predict the

3 9



Ndee of Negro students.107 Stanley and PorteriOS presentea data which

attpported findings of previous studies109--that the grades of Negro stu-

°Iattts gere predictable as those of Whites when no speeial treatment

vrA
-% inlrelved. While Flaugher110 and othersill rePorted several sources

°1 tet bias against minority grouPs, for exampleb test conteht not rel-

Nnt to their hackground--they also acknogledgea that standardised

tests seemed to predict validly academic achievement regardleee of stu
4

tkt bacEgrtlUnd.

Many
investigative reports of the prediction of succese of minor,-

It4P stuarnte have considered the type of institution attendea, in part,

tleauae Negroes attending traditionally White institutions +fthit to have

eithificently higher test scores than Negroes attending traOtionalaY

Nok inetitut1nn5,li2 Stanley,113 Roberts,114 anti Astini15 determined

that the Predictive power of standardized tests fox. Negroes at Black nhi-

veNitiee vaa the same or better than at White universities. Studiing

liscee and honNegroes, Temp investigated the predictive ability of the

841' at thirteen integrated institutions, The seParate regression equa-

tiesa for Blacks and Whites differed significantlY
at ten of the thirteen

144titutiene Regression equations suitable to the najoxitY or students

4t giOn college tended to overpredict (inaccurately predict higher

6Pratles) for the Blacks at twelve of the thirteen iftstituti0nes116 amt.,

atodies at
traditionally White universities Yielded comparable re-

441ts.117 is and Temp studied SAT bias with regard to GPA preaction

1\111" t000Rs anti Whites at nineteen universities. At six colleges, the

illseqictille validity of the SAT was biased against BIaexs; at seven col-

leRst the bias was in favor cf Blacks.118 Reviewing sAT score
at inte..

s

48ted colleges, Clark and Plotkin concluded that they either failed to

I'Mict or underestimated the performance of Negr0ee5119 Borgen considered
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the predictive relationships between National Merit Scholarship Quali-

fying Test (NMSQT) scores and freshmen grades for Blacks at five types

of colleges. When grouped according to type of college attended, sta,-

tistically significant correlations were reported. However, when all

students and colleges were studied as one combined group, a zero order

correlation resulted between NMSQT scores and grades. 120 Thus, the re-

sults have been contradictory; however, it appeared that the predictive

power of standardized tests for Blacks has been greater at Negro insti-

tutions,andat White institutions which have developed separate regres-

sion equations for Blacks and Whites.

A few investigators have considered Bladk student attrition.

Jaffe and Adams determined that "only 40-5Q% of non-whites who entered

college completed their undergraduate study."121 Egerton122 and Ast1n123

concluded that the attrition rate for Black freshmen was usually higher

than for White freshmen. However, Clark and Plotkin reported that the

Negro dropout rate at segregated colleges was about equal to that of

White students. 124 Davis, Loeb, and Robinson found that significantly

more Negroes than nonNegroes had withdrawn from the University of Illi-

nois after one and two years of attendance. 125 Astin reported that the

predicted attrition rate (based on test scores) for White students tended

to be accurate, but for Black students at White institutions the attri-

tion rate was less than predicted. 126
Perhaps Black attrition was related

to the racial makeup of the student body, but it is problematic, and may

have been related to special support programs.

In summary, mincrity access to higher education has been limited

indirectly by the use of traditional selection criteria, especially stand

ardized test scores.

Such tests are empirically established measures for the
prediction of academic performance, though they are often
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assailed as carrying a built-in cultural bias. The charge
of bias is true in that the tesk are related to dominant,
i.e., white, cultural patterns.147

Italmhasbeen true that these tests generally tend to accurately measure

a person's ability to do quality work in college.
128

"In other words,

culturally biased or not, the tests are all too accurate in their meas-

urement of any handicap with respect to college preparation."129

Rims been noted that the predictive validity of entrance tests for

Black achievement and attrition varies with the racial makeup of the in-

stitution's student body and the population employed to develop regres-

sion equations. The research literature generally suggestedthat Negroes

at predominantly White institutions tend to: 1) obtain higher test scores

than Negroes at traditionally Black institutions; 2) obtain lower test

scores than Whites at predominantly White institutions; and 3) obtain

grades in keeping with their test scores, that is, lower grades than

Whites,
130

if they are not participating in special programs. On the

basis of the research literature, race should be considered when attempt-

ing to predict success at college. Separate regression equations for

Blacks and Whites have been recommended to enhance the validity of pre-

dictions made from standardized test scores. 131

Sex

Several studies have been reported which indicated sex differences
132

in scholastic abilities "but these have generally been regarded as evi-

dent sex differences in acquired aptitudes, for example, women do better

in language, men in arithmetic, etc."133 College attendance has been shown

to be related to sex. Adams and Meidam indicated that among daughters of

blue collar workers the chances of attending college diminished with each

134 135 136
additional brother. Young and Walster, Cleary, and Clifford de-

termined that college and university admission procedures discriminated
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against women, especially at the low ability levels.137

Studies which investigated various criteria for predicting aca-

138
demic success have revealed sex differences. Borup disclosed that the

139
ACT had a built-in sex and ethnic bias in favor of male, Anglo-Americans,

whereas Foster and Jenkins demonstrated that womeneamd higher English

140
scores and lower mathematic scores than men on the same test. Boyd

found that correlation coefficients between several individual measures

and academic success for men and women ranged from MO to .581 and from

.379 to .609, respectively.
141

Irvine,
142

Lindsay and. A1thouse, 143 and

Michael and others, 1 414' reported that correlations between traditional pre-

dictors and college success were higher for women than men. Correlation

coefficients between SAT scores and college grades were studied over a

three year period for freshmen who attended pn..,.ominantly'nohNegro co-ed-

ucational colleges. Analyses of variance indicated that the three main

effects of sex, year, and college made significant contributions to the

variance, with sex contributing 50 percent. The correlation coefficients

obtained were consistently higher among women.
1 4 5

Flora found that the

academic success of college men could be predicted from high school aver-

ages, but in order to predict the success of college women, verbal test

scores were necessary.
146

Siegelman presented data to support the conclur.

sion that the predictive validity of SAT scores increased for-wamen over a

four year period, but the test scores were not valid for men over the same

period. However, high school average predicted equally well for both sear-

es.
147

A similar study by Bowers, using SCAT scores, high school percent

ile rank, and first semester CFA, revealed different cmclusions, namely,

SdAT and HSPR were better predictors for men and women, respectively.
1
48

Langen found that separate regression equations for each sex were no more

19
efficient than the traditional single equation in which sex was a variabl4e.
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Sex also appeared to affect the degree to which test scores were

able to predict college grades for disadvantaged and minority students.

Buszek determined that the California Achievement Test was the best pre-

dictor of grades for Negro men and the total group; whereas the Otis In-

telligence Test was the best predictor of grades for Negro women. 150

Studying disadvantaged minority students, Cherdack reported that SAT Vex,-

bal correlations with college GPA were generally higher for minority and

White females than for their male counterparts.151

In terms of college success, several studies have demonstrated

that women receive higher grades relative to their ability152 and are

more likely to graduate within a four year period than men.153 Hill's

five year longitudinal study of attrition at the University of Texas in-

dicated that more women than men left voluntarily but more men than women

were dismissed for poor academic achievement, that is to say, flunked

out. 154 Cope reported on the differences found between men and women aJ

they related to attrition. Women who dropped out tended to be less cul-

tured, less physically attractive, and less verbally inclined. These

factors seemed to be unrelated to attrition among men.155 Several re-

ports have recorded that women had higher dropout rates than men.
156

In summary, sex differences have been documented in college atimal-

dance, gradepland attrition. Low ability women have found it more diffi-

cult to enter institutions of higher education. Women in college, inter=
of academic average, have tended to do better than men but this is probably

the result of selection procedures. Women also have been reported to have

higher dropout rates. On the basis of the research literature, prialintims

of.exhimemeotandattrittcn mmrbeenhanced when sex is taken into consideratlen.

Marital Status

The incidence of married undergraduate students on campus has been
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approximately 20-25 percent157 and has prompted several researchers to

investigate the effects of marital status on college success. As a re,

sult, marital status has been shown to be related to colleges attend-

ance, 158 achievement,
159

and attrition. 160

Marriage seems to have inhibitecl college attendance. Iffert and

Clarke reported that females who were accpted fJ a university or college

but did not attend were typically prevented by marriage. 161 Watley indi-

cated that marriage was definitely a factor in college attendance, espe-

cially for women and nonBlacks. In this instance, sex was more important

than race, that is, a married woman, regardless of race, was less likelyto

attend college than a married man; and marriage seemed a greater barrier

for nonBlack men than Black men.
162

Bayer's survey of 324 institutions

supported Watley's data, namely, that Blacks were more likely to be mar,-

ried than Whites. 163 The majority of women whose husbands were students

did not attend school.1
64 Among high ability women, marriage may be de-

layed to allow for education. 165

Marriage has not seemed to have had a negative effect on achieve-

ment. Eshleman and Hunt revealed that lower class men often felt thatumr-

riage was helpful in achieving good grades. 166 Klein and Snyder's investi-

gation disclosed that marriage was positively related to achlevement.167

Watley reported that grades were unaffected by marital status with one

exception--single, White males made higher grades than their ma,ried co-

horts.
168

Thus, married students generally may be expected to earn grades

which are comparable to those of single students.

Financial
169

and emotional
170

problems often have been associated

with student marriages. Consequently, it was not surprising that marriage

seemed to be related to attrition. The majority of studies have indicated

that marriage is a frequent reason for dropuing out171 and that more married
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than single s tudents discontinue their education.172

In summary, marital status has not seemed to have had a signifi-

cant effect uPon achievement but has been strongly related to college at-

tendance and attrition. Marriage has been negatively associated with col-

lege attendance, especially for women and more so for Whites than Blacks.

Marzied stude nts also have been more apt to drop out, but this may be as-

sociated with financial and emotional difficulties.

Fin ancial Aid

Lack of money has been identified as one of the barriers to

higher edueation and as a significant variable related to attrition.173

For axamfae, in a Study of twenty universities, it was found that two

thirds of the students who were admitted but did not enroll, were unable

to enroll because of financial reasons.174 Fox presented questionnaire

data from 2,037 students who had withdrawn from twenty-one liberal arts

colleges in the same one year period. He reported that financial consid.

erations was one of the most commoz reasons stated for withdrawal; 175

Demos,176 Kester177 Yuker, Lichtenstein, and Witheiler,178 Iffert,179

and 3namers1di1l18° reported similar results.

Although once distributed on the basis of scholarship, financial

aid la presently awarded primarily on the basis of need.181 Billions of

dollars in federal money have been appropriated for students each yeer.lee

ConsequentlY, the effectiveness of financial aid has been investigated.

A number of studies have considered the relationships between fi-

nancial aid, coliege success, and college persistence/attrition. Kinney's

doctoral dissertation at Washington State University investigated the ef-

feet Of scholarship aid on academic achievement and persistence. Two

groupa of students (scholarship aid recipients, and nonrecipients) were

equated in number and matched for age, sex, marital status, first year
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cumulative GPA, total credits earned, and major field of specialization.

No significant differences in achievement or persistence were found be-

tween the groups. The variables of financial aid and financial need were

not significant for either achievement or persistence. 183 A study of stu-

dents from different socioeconomic backgrounds disclosed that the low in-

come group had a significantly higher persistence rate than the rest of

the freshmen class. However, it could not be determined if persistence

was related to social class, or to the fact that all low income students

were receiving Educational Opportunity Graits. 811. Astin and others com-

pared disadvantad students (family income below $6,000) and nondisad-

vantaged students attending the same university. While both groups had

comparable high school and college records, different factors affected

their persistence and satisfaction. The disadvantaged students were more

likely to persist if they were recipients of some kind of financial aidi85

A Hofstra University study also demonstrated that financial aid seemed to

enable students to persist. The percentage of dropouts receiving aid was

much smaller than the percentage of dropouts not receiving financial aid186.

In summary, financial aidhasbeenamajormeans of enabling greater

student access to higher education. It appearaithat financial aid maynot

hwedirectly enhanoedacademic achievement but students receiving assist-

ance exhibit a higher persistence rate. It is important to note that low

income students exhibit a higher persistence rate when they have been a-

warded financial aid.

Etployment

Several reports have suggested that the majority of students are

employed at some time during their undergraduate careers.
187

As a result,

researchers have investigated the effects of employment, the number of

hours employed, and the type of employment, on student achievement. Many
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188low income, financial aid recipientsImmeteenemplwed; however, not all

employed studentstwebeen financial aid recipients.1" Consequently, the

main effects of employment and the interaction effects of financial aid

and employment on college achievement have been investigated. A discus-

sion of employment and college success is presented first.

Part-time work, pers.% has nat wemed to lave affected student achieve-

ment negatively. A comparison of working (up to twelve hours per week)

and nonworking freshmen at the University of North Dakota determined that

employment was not significantly related to first semester grade point

average.
190

Hay and Lindsay at Pennsylvania State University conducted

two studies involving employed and unemployed baccalaureate degree and

associate degree students. Study I data identified employed men and women

baccalaureate degree students as earning lower CPA's, relative to their

aptitude, than their unemployed comparisons. Study II findings revealed

no significant differences between the GPA's of any of the groups.
191

Stu-

dents divided into three ability groups on the basis of high sChool rank

and SCAT scores were studied at the University of Missouri. Henry reported

that the working and nonworking students did not differ in first semester

academic perfomance in any of the ability groups.
1
92 Baron found that the

chances of college success were greater if the student planned to work

part-time.193

The majority of the research literature indicated that the number

of hours a student works and the relevancy of his job to his major course

of study affect academic achievement. A.study involving full-time stur.

dents compared those persons employed for fifteen or fewer hours, those

employed for sixteen or more hours, and those unemployed. Students who

worked were able to achieve better grades if they worked in a field rel-

evant to their major. Etployed students were able to maintain grades
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comparable to unemployed students if they limited employment tc fifteen

or fewer hours; working more than fifteen hours per week resulted in

poorer grades. 1 94
Similar results were reported by Hay and Lindsay, 195

Augsberger,
196

and Hay, Evans, and Lindsay.
197

Thus, part-time employ-

ment, relevant to one's major, of less than sixteen hours per week has

not had a negative effect upon college performance, and in some cases

has been shown to facilitate achievement.

Financial assistance has often km:Wei emplDyment, foremunnle,

study programs; 198
consequently, the combined effects of employment and

financial aid on college performance have been researched. The effects

of holding a work-study job (of not more than fifteen hours per week) on

the academic achievement of first semester freshmen at the University of

South Carolina were studied by LeGrand, Piercy, and Patios. Twentr-seven

work-study students were matched with twenty-seven nonworking students

for the following variables: predicted GPA, sex, college enrolled in,

number of hours carried, residency, and marital status. No significant

difference between the mean GPA's of the work-study and nonworking stu-

dents was reported.
1
99 Kelly's dissertation considered the effects of

various types of financial aid (including those which required emplor.

ment) on academic achievement. He found the achievement of students

whose financial aid involved part-time work did not differ significantly

from those students whose assistance did not include employment. How-

ever, those financial aid recipients with gift aid.tended towards higher

200
grades. His findingswerenot surprising since most gifts were awarded

on the basis of scholarship, as well as need.
201

Kaiser and Bergen match-

ed three groups of first semester freshmen (employed financial aid recip-

ients, unemployed financial aid recipients, and unemployed persons not

receiving financial aid) for sex, ACT Composite scores, high school GPA,
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and college semester hours completed. They reported that the three

groups did not differ significantly in terms of college GPA.
202

Thus,

the achievement of financial aid recipients has not been impaired by a

moderate amount of employment.

In summary, a large number of students have been employed during

their undergraduate years. Many low income financial aid recipients

have been employed part-time with no ill effects in terms of grade point

average. It appeared that part-time employment of fifteen hours or less

has not had a negative effect on achievement, irrespective of financial

aid.

Special Programs

Many colleges and universities have had special programs for reg-

ular students with deficient skills. These programs typically involved

improving various reading skills (vocabulary, comprehension, speed) and

study skills.203 Many disadvantaged/minority students were educationally

deprived.2 °4 Consequently, the increased recruitment and admission of

these students during the 1960's205 led to the development of many more

special programs.206 Programs for disadvantaged/Minority students usuany

followed set approaches,207 especially a remedial approach or a "cultural

approach." The latter often included community field projects and an em-

phasis on Black culture and urban problems.208 The relative succeesof

special pTogxans and the predictive ability of tests for disadvantaged/

minority students enrolled in these programs is discussed in this unit.

College reading program evaluations have used various criteria,

for example, improved reading skills,209courses failed,210grade
point aver-

211
grades in verbal courses,

212
dropout rate.

213age,
Extremely variable

results have been reported with regard to the programs° success depending

upon the criteria considered;214 the methods, materials, and mechanical
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216devices used;
215

and the permanence of gains.

The special compensatory and cultural programs developed for mar,-

ginal admission and/or disadvantaged/minority students have been evaluated

on several criteria--attrition rate,217 grades,
218

change in grade point

average,219 matriculation rate,220 study habits,221 number of courses

dropped,222 and social adaptation. 223 Many students in these programs

were considered "high risks," thus, attrition rate was the most commonly

employed criteria. The literature seemed to warrant the "high risk" de-

scriptor for disadvantaged/minority students, as well as formarginal ad-

mission students.224 Ziegler described disadvantaged students as being

"culturally different and intellectually, economically and socially dis-

adv.mtaged."225 Many special program recruits resented White university

tokenism226 and often felt alienated on campuses which displayed and per-

petuated White, middle class standards and values.227 While there was

usually a period of adjustment for all freshmen, adjustment may have been

especially difficult for these students,228 in part because they often

had to learn new and different patterns of behavior.229 Even though fi-

nancial assistance was often provided for tuition and books, money prob-

lems of everyday living still existed.23° Pressures of this nature were

not conducive to learning and placed these students in a tenuous position

on campus.
231

Thus, dropout rate may have been a good indicator of a pro-

graes success.

Programs evaluated in terms of persistence or attrition rate usu-

ally revealed favorable results when compared to: 1) previous attrition

rates of disadvantaged persons,232 2) attrition rates of the university

as, a whole,233 3) initial number of program participants,234 and 4) at-

trition rate of a control group.235 However, there were some programs

which were considered unsuccessful with regard to attrition but were



successful on other criteria, 2 36 for example, number of courses dropped

by program participants.2)7

Studies which considered the academic achievement of students

in -liaccial programs report variable results. Hendrix found that after

cne semester of special advising, participants in a special program were

able to achieve IPA's which were higher than :11.7 c:" the control groups,

that is, high risk students not participating In the program, usual

freshmen who attended a pre-orientation session, and usual freshmen who

did not attend the pre-orientation session.
238

Balmer reported that exr.

perimental students enrolled in a compensatory program for one trimester

had significantly lower CPA's the following trimester when they were no

longer receiving supportive academic services. She suggested that the

decline in mean GPA's for the experimental group was attributable to the

lack of academic supportive services for the second trimester, even

though almost all subjects received financial aid both trimesters.239

Somerville's study of Berkeley's Educational Opportunity Program revealed

that in the first year of the program 45 percent of the high risk fresh,.

men were able to achieve C or better averages; 51 percent of all entering

0freshmen had comparable grades.24 Hall compare& the cumulative CPA's and

changes in CPA's of disadvantaged students receiving supportive services

(including financial assistance) and those receiving only fivancial as-

sistance. There were no significant differences between the groups in

terms of 1) GPA change for the Autumn quarter or the Winter quarter, and

2) cumulative CPA's for the Autumn and Winter quarters. However, signi-

ficant differences, in favor of students receiving supportive services,

were reported between the groups in terms of 1) GPA change for the Spring

quarter, and '2) cumulative CPA's for the Autumn, Winter and Spring guar-

ters.
241

Heath's investigation of the High Potential Program (HPP)

52



45

directed toward poor Blacks at Illinois State Untversity revealed that

the HPP participants who disapproved of the program the most were the

most academically successful.242 After four semesters of operation,

Heinkel reported no significant differences between the CPA's of 122 spe-

cial program participants and 128 control subj ects.243 Whereas Brown and.

others disclosed that 111 high risk experimental subjects who received spe-

cial counseling had significantly higher grades than 111 high risk control

subjects.2 44 The National College of Education developed a special pro-

gram for high risk students called the National Orientation Workshop (NOW).

After one term it was reported that only eleven of the thirty-six partici-

pants were on probation and most of the participants were engaged in cam-

pus acttvities.
245

Several special programs for disadvantaged studentswere prepara-

tory in nature andwere considered successful if participants completim;

the course matriculWed at the university. Bucklin and Buckling
246

Riess247,

Pearce,
248

Freedman and Myers,
249

and Melnick
250

reported higher than aver-

age matriculation rates of disadvantaged/minority students resulting from

special programs. Programs evaluated in terms of study babits and. social

adaptation of high risk students also showed favorable results.251

The prediction of achievement by traditional measures for disa&

vantaged/Minority students enrolled in special progr.ams has been difficult.

Bowers' comparison of 250 disadvantaged, predominantly Black, freshmen,

admitted under reduced admissions criteria, with 5,000 regularly admitted

freshmen at the University of Illinois revealed thats 1) for regular

courses, high school percentile rank (HSPR) and SCAT scores were more

predictive of GPA for the regular than the disadvantaged freshmen, and

2) when the GPA based on regular and special courses was tabulated, HSPR

and SCAT scores predicted equally well for the regular and disadvantaged
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similar studies it was reported that staudardized test

valid predictors for disadvantaem special ptogram par..

253
than control or regular students' apes. iieseley
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ature, the prediction of success for special program disadvantaged andhr

nority participants by traditional measures has been a speculative pro-

cedure.

In summary, special programs developed for regular students with

minor academic deficits often have been remedial and have involved read-

ing skills. Variable results were reported depending on the evaluative

criteria used. Special programs for "high risk" students, that is, dis-

advantaged/Minority students and/Or marginal admission students, were

typically remedial in nature. But often there were programs for disadr

vantaged/Minority etudents which emphasized their cultural baCkground

(especially for Blacks). Attrition rate was the most common criterion

used to evaluate special programs for disadvantaged persons; the majority

of studies reported impressive results (compared to the alternative of no

special programs). Studies which evaluated the academic achievements

(grades) of special program participants reported variable results. It

appeared that while special programs are able to keep high risk disadvan-

taged/Minority students in school, they may not enhance these students'

ability to learn independently. The predictive use of general achieve-

ment/aptitude tests has been problematic with students enrolled in pro-

grams designed to offset deficits. Typically, the test scores of students

participating in special programs have underestimated performance.
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CHAPTER III

METHODOLOGY

Initially discussed is the student population from which various

samples and subsamples were drawn. The materials employed are then ex-

plained. The experimental design and methodologies to resolve the hya-

potheses of this study are then detailed and discussed in the following

order: analyses of variance, chi squares, product moment correlations,

multiple predictions. For each statistical technique, the factors or

variables and the sets or subsets of subjects are described and enumer.-

ated.

PROCEDURE

Subjects and Groups

The population for this study included the new, first semester,

full-time, UNO freshmen f6r the 1972-73 academic year. Delineated were

two research samples, experimental and cortrol, selected from the fresh-

man population.

The experimental group consisted entirely of Goodrich freshmen.

There was a total of ninety-four persons enrolled in the Goodrich Plan

in the fall of 1972. Of these ninety-four students only seventr-five

met the followiLg rla for inclusion in the experimental group: 1)

new, first semester (fall), 1972, full-time, UNO freshman, 2) enrolled

in the Goodrich Plan, 3) Black or White, and 4) had taken the ACT. The

seventy-five experimental subjects were categorized for race and sex

yielding: sixteen Black men, nineteen Black women, eighteen White men,

and twenty-two White women. Four of the experimental subjects had Span-

ish surnames. Of the nineteen Goodrich students excluded from the
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experimental group, sixteen had not taken the ACT and three had taken

it. Of the three students who had taken the ACT, two were listed by

the registrar as part-time students, and one did not have registration

data available.

The control group was a stratified (for race1 and sex) random

sample of new, first semester, 1972 .full-time, UNO freshmen previously

identified as having taken the ACT, equated in number with the Goodrich

sample (that is, the experimental group). Thus, the experimental and

control groups each had seventy-five students: sixteen Black men, nine-

teen Black women, eighteen White men, and twentp-two White women.

Although the control group was representative of the experimental

group in terms of race and sex, it was not representative of the ACT

freshman population. The experimental group and the control group were

47 percent Black and 53 percent White, 45 percent men and 55 percent wom-

en. Comparable figures for the ACT freshman population (including the

experimental and control students) were 11 percent Black, and 89 percent

White, 57 percent men and 43 percent women. Interestingly, most subjects

in the ACT freshman population responded to the denotation of sex on reg-

istration forms, but only about three fifths responded to the denotation

of race.

Various sets and subsets of subjects were identified within the

ACT freshman population, the experimental and control sample, the exper-

imental group, and the control group. In addition to race and sex, the

following aets (or subsets) were identified: financial aid (recipient,

nonrecipient), general achie.'ement/aptitude (subjects with ACT Composite

stores below one standar deviation, subjects with ACT Composite scores

within or above one standard deviation), grades (subjects with CPA's be-

low 2.0 on a 4.0 scale, subjects with CPA's equal to or above 2.0 on a

78



71.

4.0 scale), and attrition/persistence (dropout, persister).

The experimental group, only, was considered as to employment

during the fall and spring semesters of the 1972-73 school year. This

kind of information was not available for the controls. FUrthermorer

information provided by Goodrich student records subgrouped hours of

work per weeks 0, 1-10, 11-20, 21-30, 31+.

Materials

The basic materials used in this study were the American Col-

lege Test (ACT) and the cumulative freshman grade point average (CPA).

The ACT wasa four part test battery consisting oft English usage, math-

ematics usage, social studies reading, and natural sciences reading. The

English usage subtest provided a measure of the student's "understanding

and use of the basic elements in correct and effective writing; punctua-

tion, capitalization, usage, phraseology, style, and organization."
2

The

mathematics usage subtest measured the student's "mathematical reasoning

ability. This test emphasized the solution of practical quantitative prob-

lems which are encountered in many college curricula. It also included

. mathematical techniques covered in high school courses:3 The social

studies reading subtest yieldeda score which measured the student's "eval-

uative reasoning and problem-solving skills required in the social stud-

ies. It measured comprehension of . . typical social studies material

.understanding of basic concepts, knowledge of sources of information,

and knowledge of special study skills needed in college work in the social

studiesc"4 The last subtcst, natural sciences reading, measured the stu-

dent's "critical reasoning and problem-solving skills required in the nat-

ural sciences. Emphasiswasplaced on the formulation and testing of hy-

potheses and the evaluation of reports of scientific experiments.°

The raw scores obtained on each of the four subtestswemeconverted
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to standard scores.6 The average or mean of the four standard scores

(corresponding to the.four subtests) was the ACT Composite standard score

which ranged from 1- -35? and had a mean of 19.2
8
and a standard deviation

9
of 5.4, based on college bound high school seniors. The Composite score

had a greater reliability and a smaller median standard error than any of

the subtests taken individually, 10 and was used in this study. The pre-

dictive validity of the Composite score for the overall GPA in the ACT

standardization population was .50.
11

This study also used the cumulative freshman grade point average

(GPA) for each student as a measure of academic success in college. Spe-

cifiminythe cumulative GPA for the fall and spring semesters of the 1972-

1973 school year was computed for each subject considered in this study.

DATA ANALYSIS

Descriptive Data

Descriptive data were computed to compare the general achieve-

ment/aptitude, academic performance, and attrition/persistence of the ex-

perimental and control groups, and the subgroups within and between these

groups. Specifically, the means and standard deviations of ACT scores, cu-

mulative GPA's, and attritian/persistence
scores were determined for the

total sample, for the experimental group, and for the control group. Means

and standard deviations were also computed far subsets within the sample,

within the experimental group, and within the control group. Subsets cat-

egorized subjects as financial aid recipients, nonfinancial aid recipients;

personi with below average ACT scores, persons with average or above aver-

agi ACT scores; Blacks, Whites; men, women; Black men, Black women, White

men, White women; persons with below average grades, persons with average

or above average grades; dropouts, persisters.
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When comparing experimental and control subjects, CPA's were also
considered for the kinds of courses taken by students. That is, experi-
mental students took regular courses and special Goodrich courses. Con-
sequently, the grades of experimental students were considered in three
ways: total GPA (which combined regular and Goodrich course grades); ex!..

perimental GPA (which considered only Goodrich course grades); regular CPA
(which considered only regular course grades). Some experimental students
took Goodrich courses for noncredit.

Consequently, these students only
had grades in regular courses.

The descriptive data involving ACT scores, r -ulative CPA's, and
attrition/persistence scores are presented in Appendices Et F, and 14 re-
spectively. Appendix G presents the cumulative GPA descriptive data which
considered the types of courses taken by students.

Analyses of Variance

Analyses of variance
were computed to test for significant mean dif-

ferences among several factors for 1) general
achievement/aptitude test

scores, 2) grades, and 3) attrition/persistence.
Each of the analyses per.-

formed used a four12 (2x2x2x2) or five (2x2x2x2x2)
factor unteighted means

solution.
13

Each factor had two levels and was identified by a lettere:: fol-
lows: factor U, group (experimental, Goodrich; control); factor X, in-

struction--financial aid received (special, regular); factor C, control

group--financial aid (assistance received, assistance not received); fac-
tor Pg. ograms (special instruction and financial aid received; regular
instruction and no financial aid received);

factor B, race (Black; White);
factor S, sex (male, female); factor T, general

achievement/aptitude (be-
low average; average and above average);

factor G, grades (below average;
average and above average); and factor A, attrition (dropout; persister).
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The factor of group (U) was intended to contrast the experimental

(Goodrich) students and the control students. There were seventrfive stuf.

dents in the experimental group and seventy-five students in the control

group. The control students were chosen at random from the stratified race

and sex nonGoodrich ACT freshmen population.

The factor of instruction--financial aid received (I) was intended

to consider special (Goodrich) instruction versus regular instruction. Of

the students who received special instruction (that is, experimental sub-

jects), all received financial aid. Of the students who received regular

instruction (that is, control subjects), some received financial aid and

some did not receive financial aid. This meant that there were three

types of students: special instruction financial aid recipients, regular

instruction financial aid recipienits, and regular instruction nonfinancial

aid recipients. In order to contrast regular instruction and special in-

struction a comparable group of students had to be isolated. Thus, nonfi-

nancial aid recipients were eliminated. Consequently, there was a total

of one hundred subjects studied for factor I: seventy-five special in-

struction financial aid recipients (experimental subjects) and twenty-five

regular instruction financial aid recipients (control subjects). Thus,

this factor (I) considered instruction as related t.1 financial aid recip-

ients.

Analogously, the factor of control group--financial aid (C) was

intended to consider receiving financial aid versus not receiving finan-

cial aid. Of the students who did not receive financial aid, all were

control subjects (who received regular instruction). Of the students who

received financial aid, some were control subjects (who received regular

instruction), some were experimental subjects (who received special in-

struction). Thus, there were three tyPes of students: control
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non:inancial aid recipients (who received regular instruction), control

financial aid recipients (who received regular instruction), and exper,-

imental financial aid recipients (who received special instruction). In

order to contrast receiving financial aid and not receiving financial aid,

a comparable group of students hmd to be isolated. Thus, experimental

(special instruction) students were eliminated. Consequently, there was

a total of seventy-five control subjects studied for factor Cs twenty,-

five financial aid recipients who received regdlar instruction and fifty

nonfinancial aid recipients who received regular instruction. Thus, this

factor ((3) considered financial aid as related to control students (all

of whom received regular instruction).

The factor of programs (P) was intended to contrast recetving and

not receiving both special instruction and financial aid. All students

who received both special instruction and financial aid were experimental

subjects. All students who m7eived neither special instruction nor fi-

nancial aid were control subjects. (The control subjects who received

financial aid were eliminated.) Ccnsequently, there was a total of 125

subjects studied for factor Ps 75 experimental subjects who received

special instruction and 50 control subjects who received neither special

instruction nor financial aid. Thus, this factor (P) considered special

instruction and financial aid as related to program participants.

The factor of race (R) was intended to contrast Blacks and Whites.

There were seventy Blacks (thirty-five experimental subjects and thirty--

fi.; control subjects) and eighty Whites (forty experimental subjects and

forty control subjects).

The factor of sex (S) was intended to contrast miles and females.

There were sixty-eight men (thirty-four experimental subjects and thirty-

four control subjects) and eighty-two women (forty-one experimental subjects
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and .rety-ene control subjects).

The factor of.gereral achievement/aptitude (T) considered student

ACT CQmpooite scores. TWo levels ve'eo ','ielineated. ACT Composite standard

scores of less than fourteen fell below one standard deviation14 (based on

college bound seniors) and were considered as beTew average; ACT Composite

scores equal to or greater than fouxt, 1 within orabove one standard

deviation and were considered as aver te average. Students with be-

low average ACT scores were contrasted with students with average or above

average ACT There were sixty-two subjects with below average ACT

scores (twee, experimental and thirty-three control) and eighty-eight

subjects with average or above average ACT scores (forty-six experimental

and A'orty-two control).

The factor of grades (G) considered student cumulative CPA's. TWO

levels were delineated. Cumulative GPA's less than 2.0 (based on a 4.0

system) were approximately equivalent to grades of C- to F and were con-

sidered as below average; cumulative GPA's equal to or greater than 2.0

(based on a 4.0 system) were approximately equivalent to grades of C to A

and were considered as average/above average. Students with below average

grades were contrasted with students with average or above average grades.

There were fifty-one subjects with below average grades (twenty experimen-

tal and thirty-one control) and ninety-two subjects with average or above

average grades (fifty-three experimental and thirty-nine control).

The factor of attrition (A) was intended to contrast dropout and

persister. There were forty-nine dropoutn, (nineteen experimental subjects

and thirty control subjects) and one hundred and one persisters (fifty-six

ekPerimental subjects and forty-five control subjects).

For ana.yses which considered mean differences among several fac-

tors for 1) general achievement/aptitude (Ta), the scores inserted in the
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arrays were actual student ACT Combosite standard scores; 2) college grades

(G), the scores inserted in the arrays were a one or a two indicating that

a students's CPA was below average or average/above average, respectively;

3) college attrition/persistence (A), the scores inserted in the axrajs

were a one or a two indicating that a student was a dropout or a persister,

respectively. Students' actual CPA's could not be inserted in the arrays

as the distribution of the CPA's did not meet the assumptions of the anal-

ysis of variance, that is, the departure from normality and symmetry was

extreme,15

Students who did not complete any semester did not receive

grades. There were two students in the experimental group and five stu-

dents in the control group who did not receive any grades. These stldentse

scores had to be excluded from analyses which considered grades as a factor

or inserts.

Educational Srpport Program (ESP vs. nonESP) was not considered as

factor in any analysis because of limited sample size. There were only

twenty-seven subjects who took some ESI course during the year.---tLa exper.-

imental subjects and seventeen control subjects.

The nuober of students who requested financial aid and the number

who receiv: financial aid was not very different. TWenty-fiveof the

twenty-eight control subjects who requested financial aid received it;aal

experimental subjects requested and received financial aid. Consequently,

financial aid was only considered for receipt and not for request, thatis,

receiving or not receiving financial aid was all that was considered in any

analysis.

Any blank cells which occurred in an array were f lled using the

formula presented by Winer to estimate missing data.
16

Confounded factors

(U, 1, C, P) were not used in the same analysis of variance.
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A total of eighteen analyses of variance were computed. Firstly,

seven analy:Jes considered the relationships among several factors and gen-

eral achiel,Jment/aptitude. Table 4.1 gives a synopsis of the analyses

(see p. 88 ). Secondly, four analyses were concerned with the relation-

ships among grades and various factors. The analyses are summarized in

Table4.4 (sea p. 106 ). Thirdly, seven analyses concentrated on the re-

Lationships among several factors and attrition/persistence. Table 4.8

provides an overview of the analyses (see p. 134 ).

For any of the analyses of variance, if there were significant

main effects, the interpretations were straight forward (si'zce each fac-

tor had only two levels). But if there were significant interactions,

17
further tests of simple effects were required and computed.

The F ratios obtained from the tests of simple Rffelts were first

considered for clustering. If no clustering was apparent, the simple af-

fects were considered for their robustness. The procedure umed to deter-

mine critical values for the simple effects at the .05 level (the same lev-

el used for the overall F ratio) was to divide alpha (.05) by the number oi*

possible subsets in the interaction.
18

Each factor had tmo lals. Thum,

the number of subsets in a two, three, or four factor interaction were

four, eighteen, and sixty-four, respectively. The correapondins critical

values for simple effects in a two, thrme, orfour factor flitermeion were

.01, .003, and 0001, respectively. These computed values were v.:zed to de-

termine significant subset simple effects, which were then inte4mu:ted.

Chi Square Analyses

Chi squalls analyses were computed using large sampaes to determtne

if signifiown, Telationships existed between general achievemert/ap:'tude,

or :.:cades, or attrition/persistence, and other variables. EAch of .k.he

squares used a 2 x 2, fourfold contingency table.
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The same variables. (factors) used for analyses of variance (U, 1,

C, P, R, S, T, G, A) ilere used as variables for chi square. Thus, each

variable hacl two ievels and was identified with the same letter as used

previmslys U, group (experimental, nonexperimental); I, instruction--

financial aid recel-ed (special, regular); L, nonexpertmental groupfi-

nancial aid (assistance received, assistance not received); Pl. programs

,special instruction and financial aid received, regular iastruction and

no financial aid received); Ft, race (Blacksp.Whites); S, sex (males, fe-

males); T, general achievement/aptitude (below average, average or above

average); G, grades (below average, average or above average); and A, at-

trition (dropout, persister). There was one additianal variable, Fe fi-

nancial aid (assistance recieved, assistance not received). F differed

from I and C in that neither instruction nor group were regarded.

The UNO ACT freshman population was considered for the chi square

analyses. The following subsets were also considered: experimental (Good..

rich) freshmen, nonexperimental freshmen, nonexperimental freshmen WhO re-

ceived financial aid, and nol,%xperimental freshmen who received no finan-

cial aid.

The number of subjects in the various chi squares varied for sev-

ral reasons. When G (grades) was a variable only the subjects WhO cam-

plted at least one semester, and thereby received grades, were included.

When (race) was a variable only the subjects who completed the race de-

notation t registration forms were included.

A total of fifty-six chi square analyses were computed. Of the

fifty-six performed, twenty-one, sixteen, and nineteen pertained to gen-

eral achievement/aptitude, to grades, and to attrition/persistence, re-

spectively.

Firstly, chi squares were computed with general achievement/aptittsie
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ally, wef: considered in relation to Ts U, I, Co F, R, S, G, and A.

vi./ as -one aependent variable.
The following variables, taken individum.

Table 4.2 gives a synopsis of the analyses (see p- 92). Secondly, chi

squares with grades (G) as the dependent variable were computed. The fol-

lowing variabaes were studied independently with Gs U, I, C, 13, F, R, S,

and T. The analyses are sumnarized in Table 4.5 (see N 111 ). Thiray,
chi squares were computed with attrition/Persistence 00 as the dependent
variable. The following variables, taken individwally, were stueled in

relation to A: U, I, C, P., F, G, R, So and T. Table 4.9 provides an over,-

view of the analyses (see p 137 ).

Product Moment Correlatinns

Product moment correlations were computed to determine the degree
of relationship or association between several independent variables and

general achievement/alitude, grades, or attrition/persistence, as depen-
dent variables. The following were considered (as independent and/Or de-
pendent) variables: group (U), financial aid (F), general achievement/apti-

tude (Ta), race (R), sex (01 employment (E). grades (G), and. attrition (A).

The levels of each variable and the values assigned to each level

follow. 7h (general achievement/aptitude)
was a continuous variable repre-

seating actual ACT Composite scores. B (employment) was tonsidered a coarse-
ly grouj?ad, continuous variable representing five categories of hours otem-
ployment: 1 (0), 2 (1-10), 3 (11-20), 4 (24-30). 5 (31+). The following

variables were true dichcomous variables: U, group.i(experimental), 2(con-
tml); F, financial aid, l(received), 2(not received); R, lace, 1(Black), 2
(White); and S, sex, 1(male), 2(female).

The following varlablxis represen-

ted continuous data which were artifically dichotomized: G. grades, 1(below

average), 2(average or abovez arage), and A4 attrition, 1(dropoz0, 2(pendstn).
Various product moment correlations were computed depending upon

88



81

the characteristics of the data. (See Appendix A.) The Pearson product

moment correlation coefficient only appliedwhen both variables represented

continuous data. Consequently, other product moment correlations were used

when dichotomized variables were involved. Point biserial correlations

were computed when one variable represented continuous data and the other

variable represented true dichotomous data. Biseria/ correlations were

computed when one variable represented continuous data and the other var.

iable represented artificially dichotomous data. Phi coefficients were

computed when both variables represented dichotomous data.

Ptoduct moment correlations obtained under conditions of coarse

grouping were appropriately corrected as recommended by Peters and

Vanvoorhis,19 by Guilford and Perry, 2° or by Michael, Peri , and Guilforal

Refer to Appendix A for -t1 corrections made in this study. For example,

phi coefficients obtained when one or both of the dichotomized variables

actually represented continuous.data were corrected tO estimates of a point

biserial or Pearson correlation, respectiwAy.

Correlations were computed for the total sample (all experimental

control subjects), for the experimental group, and for the control

group. Correlations were also computed for subsets with the sample, with"-

in the experimontal group, and within the control group. Subsets categor.-

ized students as financial aid recipients, nonfinancial aid recipients;

persons with below average ACT scores, persons with average or above aver.-

age ACT scores; Blacks, Whites; men, women; Black mer, Black women, White

men, White women.

Firstly, general achievement/aptitude (Ta) as the dependent vari-

able was correlated separately with each of the following independent var.-

iabless U, F, R, S, E, is, and A. The correlation data are summarized in

Table 4.3 (see p. 97). Secondly, grades (G) as the dependent variable
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were correixtea .:eparately with each of the following independent variables:

U, F, Ta, R, S, and E. Only the subjects who received grades were included.

Table 4.6 gives a synopsis of the correlation data (see p. 115). Thirdly,

attrition/persistence (A) as the dependent variable was correlated separ-

ately with each of the following independent variables: U, F, Tap R, Sp E4

and G. Table 4.10 provides an overview of the correlation data (see pi. 141).

Multiple Predictions

Multiple correlations, standard errors, and regression equations

were computed for the predicAon of grades and for the prediction of at-

trition/persistence. The same independent variables used for the corre-

lations were used as multiple predictor variables--group (U), financial

aid (F), general achievement/aptitude (Ta), race (R), sex (S), employment

(E), and rades (G). Confounded variablies (U and F) were not in the same

regression equations.

Multiple prenIctors were determined -rier the same subjects and sub-

sets of subjects considered for the product moment correlations. That is,

R's, standard errcre, and regression equations were computed for the total

sample (all experimental and control sutjects), for the experimental group,

and for the control group. The following subsets within the sample, with-

in the experimental E ip,and within the coe.trol group were also studied--

financial aid recipients, nonfinancial :lid recipients, persons with below

average ACT scores, persons with :verage or above average ACT scores,

Blacks, Whites, men, women, Black men, Black women, White men, White wome=:4.

The potential predictors varied for the different subsets stud-

ied. The subststs which related to financial aid, general achievement/ap-

titude, race, sex, or race and sex, excluded F, Ta, R, S, or R and S as

p.,:edictor variables, respectively M. le correlations deveL.eed for

the experimental group, control gronp, oz subsets within either of these
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groups excluded U as a predictor variable. Thus, for example, the multi-

ple predictors computed for perimental White men would have excluded

variables U, R, and S..

Multiple regression involved the determination of optimal weights

for variables so as to maximize the prediction of the criterion, for ex-

ample, grades or attrition/persistence. In this study, a stepwise tech-

nique was used to compute the multiple R's. That is, the most influential

variables were successively added, one at a time, to the correlation and

the regression equation. Multiple R's and their standard errors were cor.

rected because of the relatively large number of predictor lr%riables em-

ployed with small samples.22

The prediction of grades considered the following independent Cmatap..

ple) variables: U or Ff Ta, R, S, and E. Only subjects who received grades

were involved in these mull. ple R's (maximum n = 143). See Table 4.7 (p. iz

The prediction of attrition/persistence was considered in two ways.

First, grades (G) were not included as a predictor variable. U Jr 7, Ta,

R, S, and E were considered as independent (multiple) variables. bubjr!cts

were not limited to those who had received grades (maxii,um n=150). Second.

grades (G) were included as a predictor variable along with U or F, Ta, R,

S, and E. Only those subjects who received grades i'vre iwvolved in these

multiple R's (maximum n=143). See Table 4.11 (p.147) and Mac 4.12 (p.1.52).

Th !!. efficiency of the significant mulAple ixedictions for persons

in the larger samples (namely, for all persons, and for financlal aid re-

cipients) was determined. That is, predicted scores were computed from

the regression equations for the persons in question. The predicted scores

were then compared with actual scores. Percentages were noted for grades.

HOW many persons were accurately predicted: overall, for below average

grades, and for average/above nverage grades? Percentages were noted for

attrition/persistence. How many persons were accurately predicted: over-

all, for dropouts, and for persisters? These questions were answered.

91



NOTM AND REFERENCM

1Race and sex data were gathered from registration data. NonGood-
rich students were not required to respond to the race denotation on the
registration forms. Thus, those who did respond, did so voluntarily. Of
the 653 NonGoodrich subjects (out of 1,139) who responded to the denotation
of race, about 6.4 percent were Black. This was in keeping with the esti-
mated 6.9 percent of Black freshmen at UNO, as determined ly a Black:Stud-
ies Department survey (reported in the Regents Commission Report Revisited,
University of Nebraska at Oraha, 1973, p. 12). Therefore, the NonGoodrich
ACT freshman percentage that responded to the denotation or race was repre-
sentative of the UNO freshman class of 1972-73.

2
American College Testing Program, Technical Report (Iowa City:

American College Testing Program, 1965), p. 2.

3Ibid.

4Ibid,, p. 3.

5Ibid.

6Ibid., p. 12.

7American College Te7ting Program, Using the AoTon_asols (Iowa
City: American College Testing Progiam, 1972), p. 3.

Ibid., p. 2.

9Ibid.

10
American College Testing Program, nchnical Repqrt, opo clt.,

p.17.

11
Ibid., p. 18.

12
Four factor (2x2x2x2) unweighted means, analysis of variance,

solutions had to be used (rather than five factor analyses) in some in-
stances to avoid an excessive number of blank cells in the arrays.

13
. J Winer, Statistical Princiaes in Experimental Design (2d

ed.; New York: McGraw Hill, 1971), pp. 5-449; see also C., Me Dayton,
The Design of Educational EXperiments (New York: McGraw Hills 1970),
pp. 114-123.

14
American College Testing Program, Using the Acrsz_calun5; op.

p. 2.

15
5ee "Tho Norton Study of the Effects of Non-normality and Het-

erogeneity of Variance" discussed in E.F. Lindquist, Design and Analysis
of Experiments in Psychology and Education (Boston: Houghton Mifflin,
1953), PP. 78-86.

I iner, op. cit., pp. 487-490.

9 2



85

17Ibid., pp. 347-351.

18
R. E. Kirk, Experimental Design: Procedures for the Behavioral

Sciences (Belmont: Brooks/Cole, 198), p. 181.

19C C. Peters and W. R. VanVoorhis, Ftatistical Procedures andtheir Mathematical Bases (New York: McGraw Hill, 1,-40), p. 398.
20
J, P. Guilford and N. C. Perry. "Estimation of Other Coeffi-cients of Correlation from the Phi Coefficient," Psychametrika, 161335-346, Sept., 1951.

21
W. B. Michael, N. C. Perry, and J. P. Guilford, "The Estima-tion of a Point Bisertal Coefficient of Correlation from a Phi Coeffi-cient," British Journal of Psychology, Statistical Section, 5:139-150,Nov., 1952.

22
J P. Guilford and B. Fruchter, Fundamental Statistics in Psrchology and Education (5th ed.; New Yorkn McGraw Hill, 1973), pp. 366-367.

9 3



CHAPTER IV

RESULTS AND DISCUSSION

This chapter is divided into three sectionss assessment and pre-

diction of general achievement/aptitude, of grades, ancLof attrition/Per.-

sistence. The general achievement/aptitude section focuses on 1) deter-

mining whether significant diff2rences existed between ACT means and var..

lances of groups and suhp:roups (using analyses of variance), 2) determin-

ir whether significant differences existed between the expected and ob-

tainenumbers of studenta receiving below average :,'CT scores and students

receiAng average/above average ACT scores (using chi squares), 3) deter.-

mining the degree of association between ACT scores and other Individual

variables (using product moment correlations).

The sections on the assessment and prediction of grades and of

attrition/persistence follow the same format as above. Grades are delin-

eated *into below average and average/above average. Aztrition/persistence

is delineated into dropout and persister. In addition, these sections in-

clude, 4) the predictic If grades (or attrition/persistence) from several

variables (using multiple predictors and expectancy formulas).

GENERAL ACHIEMSNT/APTITUDE

The ACT descriptive data presented in Appendix E revealed that

.ae experimental and control groups were similar in their ability to do

college work, as each group manifested similar ACT characteristics. That

is, for the total sample, the experimental group, and the control groups

1).Blacks had lower meaL ACT scores than Whitee 2) Blacks had ACT scores

which were restricted in range; 3) persons with lower grades had lower

mean ACT scores than persons with higher grades; and 4) the ACT scores of
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financial aid recipients and nrecipients, of men and women, and of drop-

outs and persisters were not very different.

ACT: Analyses, of Variance

In this study, control group subjects, equated in number with the .

experimental group, were randomly chosen from a population stratified for

race and sex. This procedure was used to prevent selection biases and to

insure comparmbility. Analyses of variance I-VII (summarized in Table 441)

were directed at determining whether the groups and subgroups of college

students were different in terms of general achievement/aptitude. The ACT

Composite scores were the insf-...ts, the criterion in terms of these anal-

yses. Many of th.: ictors among analyses were the same. (See the DATA

ANALYSIS section of the previous chapter for further elaboration.)

Factor R, race, eventuateL in seven of seven analyses eitheras

a significant main effect and/or in a significant interaction. Grades,

factor G, occurred in :four of four analyses as a significant main effect

and/or in a significant interaction. Factor S, sex, appeared. in signifi-

mant interaction in two of seven pnalyses. Factor I, instructionlinan-

cial aid received, occurred in a significant interaction in one of two

analyses and factor C, control groupfinancial aid, was noted in a sig-

nificant interaction in one of two analyses. In an individual analysis

of variance, when considering the same factors and subsets, interActims

took precedence over main effects, and higher order interactions tod.1;. prec-

edence over lower order interactions.

These resulta indicated that the ACT Composite scores nf Blacks

and Whites were significantly different in favor of Whites. That is,

Blacks (taken together) had lower ACT scores than Whites. These results

were in keeptmg with the research literature and were not unexpected.
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Table 4.1

ACT: Analyses of Variance

Analysis: I II III IV V VI VII

Number of Factors: 5 4 4 4 4 4 4

Factors: U I I C c P P
R R R R R R E
S 3 S S S S S
A A G A G A G
G

Criterion: Ta Ta Ta Ta Ta Ta Ta

Significant
Main Effects: R** R** R** R** R** R** R**

G** G**

Significant
Interaction Effect',i RG* IRSG* CHEZ* RG**

TotaLt 143 100 96 75 70 125 120

experimenta 73 75 73 0 o 75 73cont:zni r! 70 25 23 75 70 50 47

*pc.05; **p<,01.

Factors

G=Lroup: Experimental (Goodrich); Control
I=Instruction, financial aid received: Special instruction (Goodrich);

Regular instruction
0=Control group, financial aid: Assistance received; Assistance notreceived
P=Programs: Special instruction and financial aid receiver' (Goodrich);

Regular instruction and no financial aid received
R=Race: Black; White
S=Sex: Male; Female
A=AttriAon: Dropout; Persister
G=Grades: Below avg.; Avg. and above avg.

Criterion

Ta=Gen. Ach./Apt. (test): Actual ACT Composite scores

N's varied not ynly because different subgroups were considered, but
be,...ause subjects who did not receive any grades had to be eliminated from
analyses which included factor G, grades.
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4Data presented by Hall,
1
Green,

2
Crossland, 3 Bowles and DeCostav and Davis,

Loeb, and Bobison5 revealed similar racial differences in terms of ACT gen-

eral achievement/aptitude.

Grades (G) were also effective in distinguishing ACT scores. Tbe

results indicated that there were significant differences between the mean

ACT scores of students receiving average or above average grades (2.0 or

higher, on a 4.0 scale) and students receiving below average grades (low-

er than 2.0, on a 4.0 scale). That is, persons with higher grades tended

to have higher ACT scores than persons with lower grades, and vice versa.

Typically, in research, college grades have net been alluded to as differ-

enttators of ACT general achievement/aptitude. The.reverse usualli has

been the case, as seen in Cole, 6 Loeb and Mueller, 7 and Spencer. and Stal-

lings.
8

However, these results, namely, that ACT scores were differenti-

ated by grades, give additional support to the use of ACT scores as pre-

dictors of grades.

In both significant RG interactions (Analyses I and VII) the fol-

lowing simple effects reached criteria: B at G1 (Analysis I, F=9.602,

1/111 df, p<.01; Analysis VII, F=13.894, 1/iO4 df, p<.01); R at 02

ysis I, F=41.776, 1/111 df, p<.01; Analysis VII, F=58.857, 1/104 df, p<.01)t

G at B2 (Analysis I, F=15.204, 1/111 df, p<.01; Analysis VII, F=17.297, 1/1C4

df, p<.01). For a discussion of simple effects and criterLa see the Data

Analysis sediion, as well as Winer9 and Kirk." Thus, Blacks with below

average grades tended to have significantly lower ACT scores than Whites

with below average grades; Blacks with average or above average grades

tended to have significantly lower ACT scores than Whites with average or

above average grades; and Whites with below average grades tended to have

significantly lower ACT scores than Whites with average or above average

grades. These statements.(et passim) could be stated conversely. For ex-
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ample, the last statement could be stated that Whites with averagit or above

grades tended to have significantly higher ACT scorts than rihites with be-

low average grades.

Race (R), sex (S), and SG (sex, grades) as simple effects:reached

criteria in the IRSG and CRSG interactions (Analyses III and V, respec-

tively): R at I2S1G1 and at e1S1C1 (F=18,264, 1/80 df, p<.001 and F=13.974,

1/54 df, p<.001,respectively), S at I2R2G1 and at C1R2G1 (F=18.2649 1/80 .14

p<.001 and F=130974, 1/54 df, p<.001, respectively), and SG at I2R2 (F=

13.564, 1/80 df, p<.001). SG at I2R2 required fUrther (palrwise) compari-

sons, but none of the pairs reached the criterion mentioned by Kirk
11

and

discussed in the Data Analysis section. Thus, Black, male, regular

instruction, financial aid recipients with below average grades and Black,

male, control, financial aid recipients with'below average grades tended

to have significantly lower ACT scores than their White counterparts. Both

of these interpretations refer to -the same college students, placed in dif-

ferent factors (12 or C1). Male, WMt6, regular instruction, financial aid

recipients with below average grades asvi. male, White,control, financial aid

recipients with below average grades tended to have significantly higher

ACT scores than their female counterparts. Again, the factorswerediffer-

ent (12 or C1) but the referents were the same college students. The ACT

sex differentiation (favoring White males) was noted in the literature by

Borup. 12

Factor A, attrition/persistence, did not contribute to any signifi-

cant main or interaction effect. Thus, dropouts and persisters did not

have significantly different levels of general achievement/aptitude as cod-

ified in Table 4.1. Also, factors U (group) and P (programs) did not con-

tribute to any significant main or interaction effect. That is, the exper-

imental (Goodrich) and control groups were not differentiated in terms of

9 8
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general ability as measured by the ACT, and neither were the subgroups:

special instruction--financial aid received (Goodrich) and regular instruc-

tion--financial aid not received.

In summary, the following null hypothesis was negated, namely, that

there were no significant differences between the ACT Composite scores of

the experimental group and the control group or the subsets within and be-

tween these groups. Blacks had significantly lower ACT scores than Whites.

EVen when subjects with comparable grades were contrasted, Blacks had lower

ACT scores than Whites. In addition, race differentiated ACT scores of

poor, male, control (reagular instruction) students received below aver-

age grades--Blacks had lower scores than Whites. Analogously, sex

differentiated ACT scores of poor, White, control (regular instruction)

students who received below average grades--women had lower scores than

men. Generally, college students with below average grades tended to have

lower ACT scores than college students with average or above average grades,

and vice versa, but this pertained more to Whites than to Blacks. Dropouts

and persisters tended to have similar initial ACT scores. Finally, there

were no ACT biases between the experimental group and the control group.

ACT: Chi Squares

Chi squares (in this study, 2 by 2, that is, fouxfold contingency

tables) were used to indicate whether or not significant differences ex-

isted with regard to frequency data. One way of interpreting chi square

was to consider the proportional differences between columns and rows.

If the proportional differences between columns and rows were marked sig-

nificance resulted. Of course, sample size was very important.

Table 4.2 denotes chi square relationships according to variables

for subjects. The rows indicate the variables considered; the columns in-

dicate the subjects (and subsets of subjects) considered. The chi squares

9 9
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in this study were based on the UNO ACT freshman population (maximum num-

ber of students = 1,214) and the following subsets (with fewer students)s

experimental freshmen, nonexperimental freshmen, nonexperimental financial

aid freshmen, tvmexperimental nonfinam-ial aid freshmen. For example, the

U x T chi square (Top row of Table 4.2) corresponds to the relationship

between group and general achievement/aptitude for the UNO ACT freshman

population.

In Table 4.2, the significances for columns or rows are not neces-

sarily mutually exclusive. The chi squares concerning ACT general achieve-

ment/aptitude revealed several significant trends. Reading down in Table

4.2s group (experimental, nonexps..imental), instructionfinancial aid re-

cipients (special, regular), nonexperimental groupfinancial aid (assis-

tance received, assistance not received), programs (special instruction

and financial aid recetved, regular instruction and no financial aid re-

ceived), and financial aid (received, not received), separately produced

significant results in the only chi squares in which they occurred. Race

(Black, White) produced significant results in three of three chi squares;

grades (below average, average and above average) produced significant re-

sults in five of five chi squares; and attrition/pe:mistence (dropout, per-

sister) produced significant results in faur of ftve chi squarest The fo-

cus was upon ACT scores as the dependervc variable. The significances were

determined by two-tailed tests.

Analysis of the U x T, I x T, and P x T chi squares indicated that

the experimental (Goodrichspecial instruction and financial aid received)

group had a significantly greater proportion of students with below aver-

age ACT scores than the nonexperimental freshmen, than the regular instruc-

tion financial aid recipients, and than the regular instruction nonfinan-

cial aid recipients. In other words, the Goodrich special program had a
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significantly greater proportion of academically deficient students (pre-

viously defined as students with below average ACT scores) than the nonexp-

perimental UNO program, than the nonexperimental financial aid program, and

than the nonexperimental nonfinancial aid program. This may have been re-

lated to the higL concentration of Blacks in the experimental program.

Their general achievement/aptitude
test scores usually have been signifi-

cantly lower than the general achievement/aptitude test scores of Whites.
13

The Goodrich program had about 47 percent Blacks, whereas the nonGoodrich

ACT freshman population had about 6 percent Blacks.

Analysis of the C x i chi square rev d that the nonexper.

imental financial aid recipients had a significantly greater proportion of

below average ACT scores as compared to nonexperimental nonfinancial aid

recipients. Thus, disadvantaged students (previously defined as students

who received financial aid based on need) in the regular program had a

greater proportion of academically deficient students than nondisadvantaged

students in the regular program. These results may be related to other

studies which suggested socioeconomic differtaces for standardized tests.1

Considering financial aid and ACT scores (F x T), it was apparent

that financial aid recipients had a higher percentage of below average ACT

scores than nonfinancial aid recipients. Thus, the proportion of academi-

cally deficient students was greater for financial aid recipients (dim&

vantaged students) than for nonfinancial aid recipients (nondisadvantaged

students). These results, namely, that disadvantaged students had a great-

er percentage of below average general achievement/eptitude test scores

than nondisadvantaged students, were related to the findings of Merritt15

and Baird. 16

In every instance involving race and general achievement/aptitude

(R x T), Blacks tended to be overrepresented with below average ACT scores
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and Whites tended to be overrepresented with average and above average

ACT scores. Many studies have reported similar racial differences with

regard to general achievement/aptitude tests.17
However, it was dif-

ficult to differentiate between the effects of race and socioeconomic

status. In this study about two thirds of the Blacks were disadvantaged

(i.e., they received financial aid based on need). Several studies

have reported lowel. test scores for disadvantaged minority students

as opposed to nondisadvantaged
nonminority students.18

In every chi square involving grades and general achievement/

aptitude test scores (G x T), persons with below average grades had

greater percentage or proportion of below average ACT scores than per-

sons with average or above average grades; persons with average or

above average grades had a greater percentage or proportion of aver-

age and above average ACT scores than persons with below average grades.

This trend was most pronounced for the experimental (Goodrich) subjects.

Thus, it appeared that the grades of experimental subjects tended to

be more closely related to ACT scores than were tht, ,rades of nonexper

imental freshmen. Several studies have reported comparable results.
19

The significant A (attrition/persistence) by T (general achieve-

ment/aptitude) chi squares revealed that persisters bad a greater per-

centage 7f average and above average ACT scores than dropouts. Baber

and Caplet
20

Trapp, Pailthorpe, and Cope21 suggested that dropping out

was related to lower test scores. More important was the lack of sig.-

nificant relation between attrition/persistence and general achieve.-

ment/aptitude for experimental subjects. In this instance, Goodrich

persisters tended to have higher (average or above average) ACT scores,

whereas, Goodrich dropouts tended to be evenly divided between lower
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(below average) and higher (average and above average) ACT scores.

In summary, the following null 4pothesis was negated, namely,

that with regard to ACT scores, there were no significant group, instruc-

tion, financial aid, race, sex, grade , or attrition differences for sub-

jects in the ACT freshman population or subsets within this population.

Large sample statistics revealed significant relationships between gener-

al achievement/aptitude and financial aid, race, grades, and attrition.

Disadvantaged students, that is, financial aid recipients (regardless of

the program they were in or instruction they received) had a greater per,-

centage of below average ACT scores than nondisadvantaged students. Good-

rich students (all financial aid recipients, and, therefore, all disadvan-

taged) had a greater percentage of below average ACT scores than disadvan-

taged students in the regular program. Blacks consistently had a greater

percentage of below average ACT scores as compared to Whites. Generally,

grades were closely related to ACT scores--persons with lower grades had

a greater proportion of below average ACT scores than persons with higher

grades, and vice versa. This was seen most dramatically for experimental

(Goodrich) &ubjects. Attrition/persistence was related to ACT scores--

persisters had a greater proportion of average/above average ACT scores

than dropouts. However, this relationship did not achieve significance

for Goodrich students. Sex was the only variable which did not differen-

tiate ACT scores.

ACT: Product Moment Correlations

Denoted in Table 403 are product moment correlations with

general achievement/aptitude (actual ACT Composite scores) as the depen-

dent variable. The independent variables (see the rows, Table 4.3) were:
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Table 4.3

ACT: Product Moment Correlations
Subjects

97

All FinancialAid

Variables
U x Ta:

tot, r .04 _al*
n (150) (100)

F x Ta:
tot. r .11

n (150)
con, r .27

n (75)
R x Ta:

tot. r .69**
n (150) (100)

exp. r .70** .70**
n (75) (75)

con. r .67** .59** .66**
n (75) (25) (50)

S x Ta:
tot. r -.06 -.lo

n (150) (100)
exp. r -.07 -.07

n (75) (75)
con. r -.05 -.11 .05

n (75) (25) (50)
E x Ta:

exp. r .24* .24*
n (75) (75)

G x Ta:
tot. r .14.5**

47**
n (143) (96)

exp. r .54** t54**
n (73) (73)

con. r 37* .18 .47*
n (70) (23) (47)

A x Ta:
ot. r .17 .23

(150) (100)
exp. r .23 .23

(75) (75)
con. r .12 .12 .13

Race

-.05 -.07
(70) (80)

.03 .03
(70) (80)
.13 .18
(35) (4o)

-.12 -.07
(70) (80)

-.16 -.07

(35)
-.08

(40)
-.08

(35) (40)

.10 .20
(35) (4o)

.08

(64)
.25

50**
(79)

(33) (40)
-.21 .35

(31) (39)

.13 .14
(70 (8o)
.22 .37

(35) (4o)
.02 -.05

40
*p<.05; **p<.01. two tailed tests

Sub'ects
All=all subjects in the specified sample: total; experimental;

control
Financial Aid=R(recipients); N(nonrecipients)
Race=B(Blacks); W(Whites)
Sex=M(males); F(females)
Race & Sex=EM(Black males); BF(Black females); WM(White males);

WF(White females)
(Legend continued on next page)
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Table 4. continued
Subjects

Sex Race. & Sex
BM BF WM WF

Variables
Ii x Tas

tot. r -.05 -.04 .11 .01 -.05 .08
(68) (82) (32) (38) (36) (44)F x Ta:

tot. r .03 .17 .01 .01 .03 .01
(60) (82) (32) (38) (36) (44)

con. r .14 .39 .24 .02 .14 .24
(34) (41) (16) (19) (18) (22)R x Ta:

tot. r .65** .72**
(68) (82)

exp. r .70** .70**
(34) (41)

con. r .61** .73**

(34) (41)
S x Ta:

tot, r

exp. r

con. r

E x Ta:

exp. r .09 .38* .31 ...16 .12 .33
(34) (41) (16) (19) (18) (22)G x Ta:

tot. r .35* .56** .07 .09 .38 .69**
(65) (78) (30) (34) (35) (44)exp. r .52* 55** .17 .31 .76* .64*
(34) (39) (16) (17) (18) (22)con. r .21 .56** -.21 .21 .74*
(31) (39) (14) (17) (17) (22)A x TaA

tot, r .21 .15 .35 ,04 .00 .29
(60) (82) (32) (38) (36) (44)exp. r .41 .09 .61 .28 .40
(34) (41) (16) (19) (18) (22)con. r .07 .20 .05 .02 -.14 .13
(34) (41) (16) (19) (18) (22)
*13.05; **p<.01. (two tailed tests)

Variables

Ta=Gen4Ach./Apt.(test): Actual ACT Composite scores
U=Groups 1(experimental); 2(control)
F=Financial Aid: greceived); 2(not received)
R=Race: 1(Black); 2(White)
S=Sex: 1(male); 2(female)

E=Employment, hours: 1(0); 2(1-10); 3(11-20); 4(21-30); 5(31+)
C=Gradess 1(below avg.); 2(avg. & above avg.)
A=Attrition: 1(drop out); 2(persist)
r(product moment correlation); nfsample size)
tot. r=correlation of entire sample
exp. r=correlation of experimental sample
con. r=correlation of control sample
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group (experimental, control); financial aid (received, not received); race

(Black, White); sex (male, female); employment hours (0, 1-10, 11-20, 21-306

31+); grades (below average, average and above average); and attrition (drop

out, persist).

Correlations (for subjects, see the columns, Table 4.3) are pre-

sented for All subjects and for subjects categorized according tos finan-

cial aid (recipient
, nonrecipient); race (Black, White); sex (male, fe-

male); race and sex (Black male, Black female, White male, White female).

The total es, experimental es, and control es are listed con-

secutively for each set of variables. The total r refers to the correla-

tion based on the entire sample of college students comprising a category;

the experimental r refers to the correlation based on the experimental

subjects comprising a category; the control r refers to the correlation

based on the control subjects comprising a category.

The sample size for each correlation is listed directly below the

coefficient. For example, consider the first column of Table 4.3 headed

All subjects. The correlation between group and general achievment/apti-

tude for All subjects was .04, based on 150 subjects. The correlations

between financial aid and general achievement/aptitude for 1) All subjects

was .11, based on 150 subjects; 2) All control subjects was 27, based on

75 control subjects. And so forth.

Some variables did not have total es, experimental es, or con-

trol es. For example, when considering U x Ta only a total r could be

used because experimental subjects.alone or control subjects alone could

not be discriminated on the basis of U (group). The same was true for

F x Ta with regard to experimental es. All experimental subjects re-

ceived financial aid, so F could not discrimimate experimental subjects.

The data for hours of employment were not available for control subjects.
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Consequently, E was only pertinent for experimental subjects.

Gorrelations indicated the degree of relationship between two vari-

ables. Another way of interpreting r was r2, sometimes called the coeffi-

cient of determination.22
When multiplied by 100, r2 indicated the per,-

centage of variance in one variable accounted for by the variance in the

other variable. For example, the r of .04 between U (group) and Ta (gen-

eral achievement/aptitude) for All subjects (see Table 4.3, top row) indi-

cated that group accounted for less than one percent of the ACT variance.

When variables representing continuous data were grouped into a

small number of classes the obtained correlations were lowered somewhat.
23

In order to obtain a more realistic estimate of correlation, corrections

for coarse grouping were performed.
24

Included in Appendix A are the des-

ignations of obtained and corrected correlations. In Table 4.3, only the

Ta x E (general achievement/aptitude
x employment, hours) correlations

were corrected for coarse grouping, in keeping with the underlying assump-

tions of the data, Denoted in Table 4.3 are the final correlations; where

aq Appendix B included the uncorrected Ta x E correlation coefficients.

Firstly, interpretations of the correlation data (presented in Ta-

ble 4.3) concentrated
on the relationships for variables (rows) as they re-

lated to subjects. Secondly, data interpretations focused on.the relation-

ships for subjects (columns) as they related to variables.

It should be noted that to"al r samples included experimental sub-

jects and control subjects. That is, the total r's were not independent

of the experimental r's and the control es. Thus, when considering all

three r's (total, experimental, and control) for the same variables (rows)

and the same subjects (columns), there was confounding. There was also some

duplication. Since all experimental subjects were financial aid recipients,

the correlations pertaining to all experimental subjects (see Table 4,3,
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exp. r for All subjects) were the same as the correlations pertaining to

experimental financial aid recipients (see Table 4,3, exp. r for Financial

aid recipients). For example, consider the R x Ta relationship for All

subjects and for Financial aid recipients (Table 4.3, columns one and two).

The experimental r for all subjects was .70, based on 75 subjects; the ex-

perimental r for Financial aid recipients was also .70, based on the same

75 subjects and the same data.

Despite the tabular limitations mentioned above (some confoundinig

and duplieation), trends were discerned. Significant correlations occur

red between general achievement/aptitude (Ta) and 1) group (U), one out of

ten times; 2) race (R), thirteen out of thirteen times; 3) employment (E),

three out of ten times; and 4) grades (G), seventeen out of thirtp-one

times.

Generally, in relating U and Ta (group and general achievement/ap-

titude) there was little association between the group a person was in and.

his ACT scores. The U x Ta correlation was significant for financial aid

recipients. In this instance, being in the experimental group was related

to higher rather than lower ACT scores, and vice versa for control finan-

cial aid recipients. However, these findings may have been related to the

racial composition of financial aid recipients in the experimental groupand

in theoctrizolgroup. Approximately 47 percent of the experimental financial

aid recipients were Black, whereas, approximately 64 percent of the control

financial aid recipients were Black. And as previously noted,Blacks tended

to have significantly lower ACT scores than Whites.25

The R x Ta (race by general achievement/aptitude)
correlations re-

Vealed that Blacks were very likely to have lower ACT scores than higher

ACT scores; conversely, Whites were very likely to have higher ACT scores

than lower ACT scores. All the R x Ta correlations were consistent, with
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regard to sian, and all were significant. These results, namely, the

marked existance of racial differences with regard to general achievement/

aptitude tests, commonly have been reported in the research literature.
26

Hours employed (E) were related to ACT scores, and the trend was

for more hours to be related to higher ACT scores, and less hours to be re-

lated to lower ACT scores. This was implied by many positive coefficients

versus one negative coefficient. Three of the positive correlations (one

a duplicate, note previous discussion in this section) were significant:

E x Ta for All experimental subjects (experimental financial aid recipi-

ents) and for experimental females. Again, racial considerations mmrhave

been important. Considering all seventy-five experimental subjects, for-

ty-one were employed for one or more hours; of those employed, two thirds

were White. Likewise, of the forty-one experimental women, twenty-three

were employed for one or more hours; of those employed, three fourths were

White. Consequently, since more Whites were employed for more hours rath-

er than less hours and since Whites had significantly higher ACT scores

than Blacks (see ACT: Analyses of Variance and ACT: Chi Squares in this

chapter), the significant E x Ta correlations may have been an artifact of

the racial composition of the employment categories.

Grades (G) were closely related to general achievement/aptitude

(TA), with many positive significant correlations. Typically, persons with

higher grades were more likely to have higher ACT scores. These results

ere often seen in the literature.27 This relationship was not viable fbr

control Blacks, control Black males, or control Black females, since their

grade correlations with general achievement/aptitude were in an opposite

direction, though not significant. Related to these results, Denmark,

Shirk, and Hirsch,
28

and Bowers
29

reported that standardized test scores

predicted GPA better for disadvantaged students in special programs than
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for regular or control students.

Considering the relationships for subjects (columns) as related to

variables, several trends were noted. Generally for all subjects (first

column of 7hble 4.3), higher ACT scores were significantly associated with

being White, with being employed, and with having higher grades.

For financial aid recipients and nonfinancial aid recipients (col-

umns two and three, Table 4,43) higher ACT scores were generally associated

with being White and with having higher grades. Experimental financial aid

recipients tended to have higher ACT scores than control financial aid re-

cipients, but (as previously discussed) this may have been due to the racial

makeup of the groups.

Directing attention at Whites (column five, Table 4.3), significant

associations occurred for grades with ACT scores. That is, for total Whites

and for expe-imental Whites, higher grades were closely associated with

higher ACT scores. There were no significant correlations for Blacks (Ta-

ble 4.3, column four). The major difference between Blacks and Whites was

with regard to grades and ACT scores (G x Ta). However, the es for Blacks

tended to follow the patterns exhibited by Whites; that is, generally, the

correlations were in the same direction but different in magnitude (Blacks

usually lower). In pa-t, thisreytavebeenthezesultdrthe restricted range of

Blacks' ACT scores. That is, not only were Blacks' scores lower than the

original ACT population scores, but their standard deviatiov of ACT scores

was lower than the original ACT population standard deviation ( see Appen-

dix E). The restricted range of ACT scores lowered the correlations be-

tween Ta and other variables for Blacks. Although correction procedures

wereavailable for restricted range, theyweme only applicable to Pearson

correlat:ons.
30

Only one obtained correlation was Pearsonian (Ta x E) and

that had been corrected for coarse grouping (see Appendix A). Consequently,
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corrections for restricted range (really corrections for restricted stanct-

ard deviations) were not appropriate in this study.

For men and women (Table 4.3, second page, columns one and two)

being White and having higher grades was positively related to higher ACT

scores. A major difference between men and women was with employment and

ACT scores. The E x Ta relationship was significant for women--women who

worked more hours were more likely to have higher ACT scores. As previous-

ly discussed, this may have been related to the racial makeup of the employ-

ment categories.

Remaining for discussion are the subjects categorized by race and

sex (Table 4.3, second page, columns three through six). There were no

significant correlations for Black men or for Black women. This was in

keeping with the overall pattern of Blacks (noted on the first page of

Table 4.3, column four). Thiswas probably the result of the Blacks' ACT

scores being restricted in range: 2.tween White men and White women (col,-

umns five and six), similarities were noted for grades and general achieve-

ment/aptitude. Higher grades tended to be positively and significantly re-

lated to higher ACT scores.

In summary, the following null hypothesis was negated, namely,

that there were no correlational relationships which were significantly

different from zero between ACT scores and financial aid, race, sex, grades,

or attrition for the experimental group, control group or subsets within

and between these groups. The correlational trends implied that higher

ACT scores were very closely associated with being White; and higher ACT

scores were closely associated with higher grades. Variables financial

aid and attrition/persistence had no significant correlations with ACT

Composite scores. No significant correlations were noted for Blacks (or

Black men, or Black women). That is, none of the associations between ACT
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scores and other variables for said subjects were at a level better than

chance. In part, this Taf have been the result of the restricted range

of Blacks' ACT scores.

COLLEGE GRADES

The cumulative GPA descriptive data presented in Appendix F

revealed that experimental subjects did consistently better academically

than their control counterparts, especially students with average or

above average ACT scores, Black females, and White males. However, as

shown in Appendix G, Goodrich courses tended to elevate experimental

CPA's. Consequently, the GPA differences between the groups may have

been an artifact reLated to Goodrich courses. The experimental group

and the control group manifested simiLar GPA trends. That is, attrition

markedly delineated grades--dropouts had extremely lower mean CPA's than

persisters. Grades were moderately distinguished by ACT scores and by

race- -persons with below average ACT scores and Blacks (males andlor fe-

males) had consistently lower mean CPA's than persons with average or

above average ACT scores and Whites (males and/or females), respectively.

Subjects mategorized by financial aid or sex were not differentLatel by

grades.

Grades: Analyses of Variance

Analyses of variance VIII through XI (summarized in Table 4.4)

investigated the effects of several varLables upon college success, namely,

grades. These analyses were designed to identify factors which could dis-

criminate between college students with average or above average grades

ahd college students with below average grades. Many of the factors a-

mong analyses were the same.
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Table 4.4

Grades: Analyses of Variance

Analysis:

Number of Factors:

Factors:

A

Criterion:

Significant
Main Effects: U**

A**

4

Significant
Interaction Effects: ST* IRST* RST*

Total Ns 143 96 70 120

experimental n: 73 73 0 73control ns 70 23 70 47

*1)405; **p<.01.

Factors
U=Group: Experimental (Goodrich); Control
Danstruction, financial aid received: Special instruction (Goodrich); Regular instruction
C.2Control group, financial aid: Assistance received; Assistancenot received
P=Programs: Special instruction and financial aid received (Good-rich); Regular instruction and no financial aid received
Rig,Races Black; White
S..Sex: Male; Female

TaGen. Ach./Apt. (test): Below avg.; Avg. and above
kr.,Attrition: Dropout; Persister

Criterion
G=Gradess Below avg.; Avg. and above avg.

1 1 1
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Factor U (group) was a s:$gnificant main effect in the only anal-

ysis which Included factor U in this series (see Table 4.4). The same was

true for factor P (programs), and for factor A (attrition). Factor Tv gen-

eral achievement/aptitude, appeared in four of four analyses as a signifi-

cant main effect or in a significant interaction. Sex, factor Sp occurred

in a significant interaction in three of four analyses and factor 11, race,

appeared in a significant Interaction in two of four analyses. Factor I,

instruction--financial aid received, occurred in one significant interac-

tion (in the lone analysis including I). In an individual ana/ysis of var,-

iance, when considering the same factors and subsets, interactions took pre-

cedence over main effects, and higher order interactions took precedence

over lower order interaction.

These results revealed that grades were differentiatet by group

(U) and by programs (P). That is, experimental (Goodrich) subjects tended

to receive higher grades than control subjects, and special instruction

financial aid recipients (Goodrich) tended to receive higher grades than

regular instruction nonfinancial aid recipients. These statements, and

others throughout, could be stated conversely. Goodrich students appeared

to be more successful than regular students with regard to grades. Horever,

thisvey have been the result of averaging special (Goodrich) course grades

(twelve hours perw-ademic year) and regular course grades for experimental

subjects, since the Goodrich course grades tended to be higher than the

regular course grades (see Appendix G). Hendrix,31 Scnerville,32and Brown

and others33 reported similar results for other special programs. Further-

more, Goodrich subjects did not receive higher grades than regular instruc-

tion, financial aid recipients (that is, when financial aid was controlled,

grades were not differentiated by instruction). Thus, one might assume a

tendency for grades to be differentiated by financial aid rather than by
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instruction. But this relationship, between financial aid and grades, was

not clear either, especially since factor C (control group, financial aid:

assistance received, assistance not received) did not distinguish between

students with higher grades or lower grades. That is, when instruction was

controlled, grades were not differentiated by financial aid.

The problem alluded to above is that it could not be determined

whether the higher grades of the Goodrich students were a reflection of the

special courses, of receiving financial aid, or of the interaction of the

two. One way to resolve the problem would be to offer Goodrich special

courses to regular students who did not have financial aid. Tbls would

permit direct comparisons of grades for 1)fiaanolawid recipients and non-

financial aid recipients within the Goodrich .07:4-vmaao and 2) nonfinancial

aid recipients between the special instructica (experimental) group and the

regular instruction (control) groupo The former comparison would determine

the relationship between financial aid and grades for Goodrich students;

the latter comparison would determine the relationship between instruction

and grades for nonfinancial aid recipients (Goodrich and regular).

Grades were also differentiated by attrition (A). Persisters

tended to get higher grades than dropouts. This relationship, between

attrition/persistence and gTades, mirroreithe results found in the re-

search literature and reported, for example, by Aiken,3 Blanchfield. 35

Conner,36 Baber and Caple,37 Cope.38 and Hoffftan.39

As expected,
40

factor T, general achievementAptitude discrimi-

nated between students with below average grades and students with aver,.

age or above average grades. In ether words, students with higher ACT

edores (fourteen or above) tended to get higher grades (2.0 or above, on

a 4.0 scale) and students with lower ACT scores (below fourteen) tended

to get lower grades (below 2.0, on a 4.0 scale). Analysis of the signi-
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ficant ST interaction (Analysis VIII) revealed that T produced a signifi-

cant simple effect--T at S2 (F=7.906, 1/111 df, p<01). For a discussion

of simple effects and criteria see the Data Analysis section, as well as

Winer 41
and Kirk.11. 2

Thus, women with lower ACT scores tended to get low.

er grades than women with higher ACT scores. Analysis of the IRST and

RST interaotions revealed no significant simple effects according to the

criteria (<001 or <003, respectively) denoted in the Data Analysis sec-

tion. It should be understood that these significances or nonsignificances

werealso due, in part, to codifications and sample sizes.

In summary, the following null hypothesis was negated, namely,

that there were no significant differences between the grades of the ex-

perimental group and the control group or the subsets within and between

thesn groups. .ACT scores were dynamic distinguishers of grades--persons

with average and above average ACT Composite scores tended to get average

and above average grades, and persons with below average ACT Composite

scores tended to get below average grades. In addition, women with lower

ACT scores tended to get lower grades than women with higher ACT scores,

and vice versa. GeLierally, neither race nor sex significantly differem.

tiated grades. The experimental (Goodrich) subjectsspecial instruction,

financial aid recipientsreceived higher grades than control subjects, and

higher grades than regular instruction nonfinancial aid recipients. But

Goodrich course grades tended to elevate the GPA's of experimental stu-

dents. Consequently, the grades differences may have been an artifact

directly related to Goodrich course grades and indirectly related to fi-

nancial aid and/or special instruction. As commonly reported in the lit-

erature, college persisters tended to have sigmificantly higher grades

than college dropouts.
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Grades: Chi Squares

Chi squares (in this study, 2 by 2, that is, fourfold contingency

tables) were used to indicate whether or not significant differences ex-

isted with regard to frequency data. One way of interpreting chi square

was to consider the proportional differences between columns and rows.

If the proportional differences between columns and rows were marked sig-

nificance resulted. Of course, sample size was very important.

Table 4.5 denotes chi square relationships according to variables

for subjects. The rows indicate the variables considered; the columns

indicate the subjects (and subsets of subjects) considered. The chi

squares in this study were based on the UNO ACT freshman population (max-

imum number of students who received grades = 1,156) and the following

subsets (with fewer students): experimental freshmen, nonexperimental

freshmen, nonexperimental financial aid freshmen, nonexperimental nonfi-

nancial aid freshmen. For example, the U x G chi square (top row of Ta-

ble 4.5) corresponds to the relationship between group and grades for the

UNO ACT freshman population.

In Table 4.5, the significances for columns or rows are not neces-

sarily mutually exclusive. The chi squares concerning grades revealed sev-

eral significant trends, Reading down in Table 4.5, race (Blacks, Whites),

and sex (males, females), separately produced significant results in two

of three chi squares. General achievement/aptitude (below average, aver,-

age and above average) produced significant results in five of five chi

squares. The focus was upon grades as the dependent variable. The sig-

nificances were determined by two-tailed tests.

Analysis of the R x G (race by grades) results indicated that for

all freshmen, Whites tended to get average or above average grades but

Blacks tended to be evenly divided between below average grades and aver-
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age or above average grades. For nonexperimental subjects, Whites tended

to receive higher grades and Blacks tended to receive lower grades. More

important was the lack of significant relationship between race and grades

for experimental subjects. In this instance, experimental (Goodrich) sub-

jects, both Blacks and Whites, tended to receive average or above average

grades (without significant proportional differences, for an n of 73). But,

the GPA's of experimental subjects included Goodrich course grades (twelve

credits) which tended to be higher than regular course grades (see Appendix

G). For a discussion in the literature on race and grades see Pandey,43

Davis, Loeb, and Robinson,44 and Sampel and Seymour;"
5
for a discussion of

46special programs and grades see Hendrix, Somerville,
47

and Brown and others.48

Considering the relationships between sex (S) and grades(G), for

all freshmen and for nonexperimental freshmen, the proportion of women re-

ceiving average and above average grades was significantly greater than the

proportion of men receiving average and above average grades. Several re-

searchers have noted similar sex differences with regard to grades. 9.

Whereas, for experimental (Goodrich) subjects, the proportional relation-

ships for men and women tended to be the same. That is, both sexes tended

to be overrepresented by higher grades and to the same extent. As stated

above, Goodrich course grades tended to imfIate experimental students' GPA's.

In every instance involving general achievement/aptitude CT) and

grades (G), persons with average or above average ACT scores tended to get

average or above average grades. These findings were in keeping with the

research literature.
50

The relationships for persons with below average

ACT scores and grades were not as clear cut. All freshmen, nonexperimental

freshmen, and nonexperimental nonfinancial aid recipients with lower ACT

scores tended to be overrepresented with lower grades; whereas, experimen-

tal freshmen and nonexperimental, financial aid recipients with lower ACT
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scores tended to be evenly divided between lower grades and higher grades.

Consequently, for students engaged in special programs or for students who

received financial aid, below average ACT scores were not necessarily rela-

ted to below average grades. Remembering that subjects with below average

ACT scores were predominantly Black, the results seemed to conform with

previous findings, viz., that the relationship between test scores and

grades for Blacks and, generally, for disadvantaged students is unstable

when they are engaged in special programs. 51
Also, as previously noted,

Goodrich course grades appeared to elevate experimental students' GPA's.

In summary, the following null hypothesis was negated, namely, that

with regard to grades, there were no significant group, instruction, finan-

cial aid, race, sex, or general achievement/aptitude differences for subjects

in the ACT freshman population, or subsets within this population. Racial

differences with regard to grades (Blacks lower) appeared for all freshmen

and nonexperimental freshmen, but not for the experimental (Goodrich) fresh-

men. That is, the experimental treatment (including higher Goodrich course

grades) seemed to neutralize racial differences with regard to grades. Sex

differences with regard to grades (men lower) appeared for all freshmen and

nonexperimental freshlum, but not for the Goodrich freshmen. That is, the

experimental treatment (including higher Goodrich course grades) seemed to

neutralize sex differences with regard to grades. Generally, ACT scores

were closely related to grades--persons with higher test scores had a great-

er proportion of average and above average grades than persons with lower

test scores; conversely, persons with lower test scores had a greater pro-

portion of below average grades than persons with higher test scores. The

latter relationship was negated for students who received special Goodrich

instruction and/or financial aid.

Grades: Product Moment Correlations
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Denoted in Table 4.6 are product moment correlations with

grades (below average, average and above average) as the dependent vari-

able. The independent variables (see the rows, Table 4.6) were; group

(experimental, control); financial aid (received, not received); general

achievement/aptitude (actual ACT Composite scores); race (Black, White);

sex (male, female); and employment hours (0, 1-10, 11-20, 21-30, 31+).

Correlations (for subjects, see the columns, Table 4.6) art pre-

sented for All subjects and for subjects categorized according to finan-

cial aid (recipient, nonrecipient); general achievement/aptitude (below

average, average or above average); race (Black, White); sex (male, fe-

male); race and sex (Black -ale, Black female, White male, White female).

The total es, experimental es, and control es are listed con-

secutively for each set of variables. The total r refers.to the correla-

tion based on the entire sample of college subjects comprising a category;

the experimental r refers to the correlation based on the experimental

subjects comprising a category; the control r refers to the correlation

based on the control subjects comprising a category.

The sample size fr,r each correlation is listed directly below the

coefficient. For example, consider the first column of Table 4.6 headea

All subjects. The correlation between group and grades for All subjects

was -.21, based on 143 subjects. The correlations between financial aid

and grades for 1) All subjects was -.15, based on 143 subjects; 2) All

control subjects was -.02, based on 70 control subjects. And so forth.

Some variables did not have total es, experimental es, or con-

trol es. For example, when considering U x G only a total r could be

used because experimental subjects alone or control subjects alone could

not be discriminated on the basis of U (group). The same was true for

F x C with regard to experimental es. All experimental subjects re-

ceived financial aid, so F could not discriminate experimental subjects.
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Table 4.6

Grades: Product Moment Correlations
Subjects

All FinancialAid Gen.AchaAnt.(test)
BA A&AAVariables

-.21*
(143)

-.15
(143)
-.02
(70)

45**

-.16
(96)

.47**

-.08

(58)

-.13
(58)

-.10

(31)

-.26*

(85)

-.20

(85)
.08

(39)

U x G:

tot. r
n

F x Gs
tot. r

n
con. r

n
Ta x Gs

tot. r
n (143) (96)

exp. r .54**
n (73) (73)

con. r 37* .18 .47*
n (70) (23) (47)

R x Gs

tot. r 33** 34** -.01
n (143) (96) (58) (85)exp. r .29* .29* -.02 .18
n (73) (73) (27) (46)

con. r 35**
.32 .33* .09 .40*

n (70) (23) (47) (31) (39)S x Gs

tot. r .09 -.02 -.03 .26*
n (143) (96) (58) (85)

exp. r -.02 -.02 -.06 .16
n (73) (73) (27) (46)con. r .20 -.11 .30* -.03 .36*n (70) (23) (47) (31) (39)E x Gs

exp. r .25 .25 32 -.01n (77) (73) (27) (46)

*p<.05; **p<.01. (two tailed tests)

Subjects,

Allll subjects in the specified sample: total; experimental;control
Financial Aidpql(recipients); N(nonrecipients)
Gen.AcyjApt.(test)=BA(S's w/ below avg. ACT scores); A&AA(Sts

w avg. & above avg. ACT scores)
RacesB(Blacks); W(Whites)
Sex.aM(males); F(females)
Race & Sex=43M(Black males); BF(Black females); WM(White males);

WF(White females)

(Legend continued on next page)
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Table4.6_i_ccmtinued)
Subjects

Race Sex Race & Sex
W F BM BF WM WFVariables

U x Gi
tot. r -.24 -.17 -.33** -.07 -.25 -.15 -.35* .09

(64) (79) (65) (78) (30) (34) (35) (44)F x G:

tot. r -.18 -.19 -.32** .01 -.17 -.10 -.40* .07
(64) (79) (65) (78) (30) (34) (35) (40con. r -.01 -.05 -.07 .11 .03 -.15 -.31 .17
(31) (39) (31) (39) (14) (17) (17) (22)TS x G:

tot. r .08 .50** .35* .56** .07 .09 .38 .69**
(64) (79) (65) (78) (30) (34) (35) (44)exp. r .25 .70** .52* 55** .17 .31 .76* .64*

ii (33) (40) (34) (39) (16) (17) (18) (22)con. r -.21 .35 .21 .56** -.19 -.21 .21 74*
(31) (39) (31) (39) (14) (17) (17) (22)R x Gs

tot, r .20 .40**
(65) (78)

exp, r .23 .26

(34) (39)
can, r .13 .47**

(31) (39)
S x G:

tot. r .04 .17
(64) (79)

exp, r -.03 -.07
(33) (40)

con. r .01 .33*

(31) (39)
E x G:

exp. r .18 .25 -.02 .48* .13 .23 -.23 .62*
(33) (40) (34) (39) (16) (17) (18) (22)

*p<.05; **p<.01. (two tailed tests)

Variables

G=Grades: 1(below avg.); 2(avg. & above avg.)
U=Group: 1(expellmental); 2(control)
F=Financial Aid% 1(received); 2(not received)
TS=Cen.Ach./APt.(test): Actual ACT Composite scores
R=Reces 1(Black); 2(White)
S=Sex: 1(01e); 2(female)
E=EMploymcnt, hours: 1(0); 2(1-10); 3(11-20); 4(21-30); 5(31+)

riproduct moment correlation); n(sample size)
tot. rc,correlatlon of entire sample
exp. r=oorrelatIon of experimental sample
con. r=correlat1on of control sample

1 2
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The data for hours of employment were not available for control subjects.

Consequently, E was only pertinont for experimental subjects.

Correlations indicated the degree of relationship between two vari-

ables. Another way of interpreting r was r2, sometimes called the coeffi-

cient of determination.52 When multiplied by 100, r2 indicated the per:-

centage of variance in one variable accounted for by the variance in the

other variable. For example, the r of -.21 between U (group) and G (grades)

for All subjects (see Table 4.6, top row) indicated that group accounted

for aboutfour percent of the grade variance.

When variables representing continuous data were grouped into a

small number of classes the obtained correlations were lowered somewhat.53

In order to obtain a more realistic estimate of correlation, corrections

for coarse grouping were performed". Unlike a Pearson correlation cor-

rected for coarse grouping, a phi corrected for coarse grouping was no

longer a phi, per se. Rather it was an estimate of a point biserial cori-

relation or an estimate of a Pearson correlation, depending on whether

one or two variables were assumed continuous. Included in Appendix A are

the designations of obtained and corrected correlations. Included in Api.

pendix C are the uncorrected correlations, whereas, included in Table 4.6

are the final correlations (some of which required correction, and some

of which did not).

Firstly, interpretations of the correlation data (presented in Ta-

ble 4.6) concentrated on the relationships for variables (rows) as they re-

lated to subjects. Secondly, data interpretations focused on the relation-

ships for subjects (columns) as they related to variables.

It should be noted that total r samples included experimental sub,

jects and control subjects. That is, the total r's were not independent

of the experimental r's and the control r's. Thus, when considering all

125



three r's (total, experimental, and control) for the same variables (rows)

and the same subjects (columns), there was confounding. Therewas also some

duplication. Since all experimental subjects were financial aid recip-

ients, the correlations pertaining to all experimental subjects (Table 4.6,

see exp. r for All subjects) were the same as the correlations pertaining

to experimental financial aid recipients (Table 4.6, see .exp. r for Finan-

cial aid recipients). For example, consider the Ta x G relationship for

All subjects and for Financial aid recipients (Table 4.6, columns one and

two). The experimental r for'All subjects was .54, based on 73 subjects;

the experimental r for Financial aid recipients was also .54, based on the

same 73 subjects and the same data.

Despite the tabular limitations mentioned above (some confounding

and duplication), trends were discerned. Significant correlations occur.-

red between grades (G) and 1) group (U), four out of twelve times; 2) fi-

nancial aid (F), two out of twenty-two times; 3) general achievement/apti-

tude (Ta), seventeen out of thirty-one times; 4) race (R), ten out of nine,-

teen times; 5) sex (S), four out of nineteen times; and 6) employment (WI

two out of twelve times.

Generally, in relating U and G (group and grades), persons in the

experimental group were more likely to receive average or above average

grades than were persons in the control group (note the number of negative

correlations versus one positive correlation). The U and C correlations

were significant for 1) all subjects; 2) subjects with average or above

average ACT scores; 3) men; and 4) White men. Several studies have re-

ported comparable results, that is, students in special programs receive

better grades than control students.55

The F x G correlations (financial aid by grades) revealed that,

generally, persons who received financial aid were more likely to receive

4 26
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higher grades than lower grades. Consider the number of negative coeffi-

cients (more) versus positive coefficients (less). This relationship was

significant for men (total r), and for White men (total r).

ACT scores (Ta) were closely related to grades (G), with many pos-

itive significant correlations. Typically, the higher a person's ACT score

the more likely he was to obtain average or above average grades. These

results were in keeping with the great majority of the research literature

involving general achievement/aptitude and grades.56 This relationship was

not viable for control Blacks, control Black males, or control Black fe-

males, since their ACT correlations with grades were in an opposite direc-

tion, though not significant. This relationship was also not viable for

total Blacks, total Black males, and total Black females, since their ACT

correlations with grades were close to zero. A problem was noted here,

that of restricted range_for Blacks. The standard deviation of their ACT

.scores was smaller than the standard c Ariation of the original ACT popula-

tion (data not shown). This resulted in a lowered Ta x G correlation for

Blacks. Although correction procedures wereavailable for restricted range,

theywere only applicable to Pearson correlations.57 Consequently, the cor,-

rection procedures could not be used in this instance, since Ta x G corre-

lations were biserial r's (see Appendix A).

For R x G (race hy grades), Whites were usually more likely to

receive average or above average grades than were Blacks. Studies by

Pandey58 and by Stanley and Porter59 incbded similar results. Only two

correlations were negative and coefficients of -.01 and -.02 are close

enough to zero to make the sign meaningless. There were many positive

significant correlations.

For sex with grades (S x G), more of the correlations had a posi-

tive sign and less had a negative sign (for total es, and for control es).
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However, the positive coefficientc tended to be higher, and four were sig-

nificant. The positive significant correlations between sex and grades

favored women, that is, women tended to receive higher grades than men.

Baron,
6o

Veldman,
61

and Foster and Jenkins62 offered additional support

for such findings. However, experimental r's were very low and counter-

trend (more negative than positive). The coefficients basically indica-

ted a lack of association between sex and grades for experimental subjects.

In other words, the Goodrich program seemed to negate the association be-

tween sex and grades.

Hours employed (E) were related to grades. (G), and the trend was

for more hours to be related to higher grades and less hours to be relat-

ed to lower grades. This was implied by many positive coefficients versus

three negative coefficients (two of which were -.01 and -.02). TWo of the

Tositive correlations were significant: E x G for females, and for White

females. Baron reported that student academic success was more probable

for those-who planned to work part-time.63 The employment category was

especially interesting for interpretation. One could not assume causality,

that is, put a person to-work and she.will become a good student. However,

the kind of person who worked may have had, for example, highermotivation.

Many explanations were possible.

Considering the relationships for subjects (columns) as related to

variables, several trends were noted. Generally for All subjects (first

column, Table 4.6), higher grades were sianificantly associated with being

in the experimental group (U), with having higher ACT scores, and with be-

ing White. However, the former (U) may have been the result of experimen-

tal grades being elevated by Goodrich courses.

For financial aid and nonfinancial aid subjects (columns two and

three, Table 4.6), higher grades were generally associated with higher ACT
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scores and with being White. Sex produced a significant relationship with

grades when persons did not receive financial aid. That is, for nonfinan-

cial aid recipients, women were more closely associated with higher grades
than lower grades, and vice versa for men. This trend was negated when

persons received financial aid.

Directing attention at sndents with average or above average gen-

eral achievement/aptitude (column five, Table 4.6), significant associr.,-

tions occurred for group, race, and sex with grades. That is, for total

subjects with average or above average ACT scores (note total es), being
in the experimental group, being White, or being a woman was significantly
related to higher grades. Control subjects with average or above average
ACT scores (note control r's), exhibited similar significant relationships

with regard to being White, or being a woman,and high grades. EXperimen-
tal subjects.with average or above average ACT scores (note experimental
es) showed no.significant relationshims with grades. That is, none of the

predictive associationsswith grades held for experimental subjects with
higher ACT scores. More importantly, for subjects with below average ACT

scores there were no significant correlations. Of the ten correlations

listed (fourth column, Table 4.6), seven were opposite the trends noted

for subjects with average and above average ACT scores. Of greater conse-

quence, nine of the correlations had an absolute value of .13 or less,

which suggestedlack of association between grades-and other variables for
these students. Only E (employment, hours) showed potential as a possible

predictor of grades for experimental subjects with below average ACT scores.

Thus, the prediction of achievement for academically deficient students may
require different variables.than those used for the majority of students.

Generally, the research literature has not considered predictive relation-
ships for high risk (or marginal) students unless they were enrolled in
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special programs.64

Considering White subjects (Table 4.6, second page, second column)

it was apparent that the only significant relationships were between ACT

scores and grades (for total Whites and for experimental Whites) and be-

tween sex and grades (for control Whites). That is, higher ACT scores were

closely associated with higher grades for Whites generally, and for ex,.

perimental Whites, specifically. And being a woman was positively relate.

ed to higher grades for control Whites. There were no significant corre-

lations for Blacks (Table 4.6, second page, first column). However, the

r's for these subjects tended to follow the patterns exhibited by Whites;

that is, generally, the correlations were in the same direction but dif-

fered in magnitude (Blacks usually lower). The major differences between

Blacks and Whites were with regard to ACT scores.

Between men and women (Table 4.6, second page, columns three

four), major differences were noted with regard to group, financial aid,

race, and employment. The former variables (U and F) resulted in signifi-

cant correlations for men; the latter variables (R and E) resulted ia sig-

nificant correlations for women. Generally, for womenthigher grades were

significantly related to having higher ACT scores, being White, or working

more hours. Generally, for men, higher grades were significantly related

to being in the experimental group, receiving financial aid, or having

higher ACT scores.

Remaining for discussion are the subjects categorized by race and

sex (Table 4.6, second page, columns five through eight). There were no

significant correlations for Black men orfor Black women. This was in

keeping with the overall pattern of Blacks (noted in column one). Thus,

the grades of Black subjects cou/d not be adequately predicted, even when

sex was considered (whether for total r, experimental r, or control r).
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Between White men and White women (columns seven and eight), similarities

were noted for general achievement/aptitude and gradys. Higher ACT scores

tended to be positively and significantly related to higher grades. Be-

tween White men and White women, differences were noted for group, for fi-

nancial aid, and for employment with grades. For White men, being in the

experimental group or receiving financial aid was related to highergrades.

For White women, working more hours was positively related to higher grades.

In summary, the following null hypothesis was negated, namely, that

there were no correlational relationships which were significantly differ-

ent from zero between grades and financial aid, general achievement/apti-

tude, race, or sex for the experimental group, control group, or subsets

within and between these groups. The

higher grades were closely .associated

were moderately-associated with being

.ing in the experimental group; higher

ceiving financial aid, and with being

correlational trends.implied that

with higher ACT scores; higher grades

White, with being female, and with be-

grades were mildly associated with re-

employed, for more hours rather than

less hours. No significant correlations were noted for subjects with below

average ACT scores. In other words, there was a lack of association be-

tween grades and other variables for said subjects. No significant cor-

relations were noted for Blacks (or Black men, or Black women). That is,

none of the associations between grades and other variables for said sub-

jects were at a level better than chance.

Grades: Multiple Predictions

Multiple correlations were determined for the same groups or sub-

groups of college students that were considered for the single correlations.

However, the nonsignificant multiple correlations werenot shown in this

study. The variables and sample sizes; significant multiple correlations

and their standard errors, uncorrected and corrected; regression equations;
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and stepwise correlations are listed in Table 4.7, on two pages. All dec-

imal terms were rounded off to hundredths.

Multiple regression included optimal weights for predictors of

criterion (for example, grades). Multiple predictors can also be inter-

preted in terms of R
2
, often refexred to as the coefficient of multiple

determination.65 When multiplied by 100, Et indicated the percentage of

variance accounted for in the dependent variable by the variance in the

predictor variables, taken collectively. For example, in the top row of

Table 4.7, the cR of .47 for all subjects indicated that about 22 percent

of the grade variance was accounted for by the predictor variables of Ta

(general achievement/aptitude), F (financial aid), S (sex), and R (race).

Corrections for R's (resulting in cR's) and for SE's (resulting in

cSE's) were required because of the relatively large number of predictor

variables employed with small samples.66 Uncorrected, the R's tended to

be larger and the SE's tended to be smaller. Tim last row (sec nd page,

Table 4.7) includes a single rather than a multiple regression equation.

Therefore, neither a cR nor cSE is listed.

The column labeled "r" lists the highest single correlation with

grades for the subjects in question. The remaining columns--Rw/2, Rw/3,

Rw/4--l1st themultiple R's obtained with the addition of each new vari-

able in the stepwise regression procedure. In other words, the correla-

tion r relates to the first (letter) variable in the regression equation;

the correlation Rw/2 relates to the first two (letter) variables; and so

forth. That is, Rw/2 means multiple correlation with two variables (the

first two letter variables which contributed most to the coefficient).

"Stepwise" relmsedto the addition of the most influential variablespin

order. For example, considering All Fmbjects (Table 4.7, top row) general

achievement/aptitude scores (Ta) corxelated with grades 45; general
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achievement/aptitude scores (Ta) and financial aid (F) correlated with

grades .161; and so forth.

In some instances, variables considered for the stepwise regres-

sion proved to be insufficient for inclusion in the equation. That is,

the F level or the tolerance level for the variable was insufficient to

warrant further computation. If the F level was.too small, it meant that

the variable was not worth adding for it contributed so little. If the

tolerance level was too small, it meant that the variable was nearly a

linear expression of the variables already in the equation. Variables

which were not incorporated into an equation axe denoted by the superh-

script t. For example, the regression equation for experimental subjects

(third row of Table 4.7) did not include sex (S) as a predictor variable

because additional computation was unwarranted.

In several cases, addition of a variable into the regression ef-

quation did not increase the coefficient enough to change the tenths or

hundredths place of the R. For example, considering financial aid recip-

ients (row five in Table 4.7), the correlation of general achievement/ap-

titude test scores (Ta) with grades was .47; the multiple correlation of

general achievement/aptitude (Ta) and group (U) with grades was also .47.

That is, the addition of group (U) did not increase the correlation coef-

ficient when rounding to hundredths.

Variables U (groups experimental, control) and F (financial aid:

assistance received, assistance not received) were confounded. That is,

they were not independent of each other. Being in the experimental group

automatically meant that a student received financial aid. TO avoid con-

founded variables in the same regression equation, separate equations

were computed--one which included U and excluded F; one which included F

and excluded U. For example, the first two equations in Table 4.7 apply
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There was also the problem of exclusion, pertaining to variable

E (employment, hours). That is, all control subjects were excluded froa

the five categories of hours employed (because the data were not avail.

able for these subjects). Consequently, hours of employment could not

be a predictor variable for groups of subjects which included control sub-

jects. Only multiple predictors which pertained specifically to experimen-

tal subjects included. variable E. For example, the regression equations for

White females (second page, rows one and two, Table 4.7) did not include

variable E. However, the regression equation for experimental White fe-

males (second page, row ten, of Table 4.7) did indlude variable E.

The rows, that is, the separate multiple correlationswommt not

necessarily 'independent of each other. There were 143 subjects in vari-

ous groups or subgroups. But in cumulating the results, trendsione im-

portant.

In one equation (second page, last row, Table 4.7) only a single

regression resulted with ACT (Ta) as the only predictor. All the other

equations are multiple predictors. Ta was the first variable in twenty-

two of twenty-six significant multiple R's. In sixteen of the twenty-two

multiple predictors there appeared to be no significant difference between

ACT as a single predictor and ACT as part of a multiple predictor of grades.

For example, in the first row of Table 4.7, the r between Ta and G (grades)

was .45andaccamtedfor approximately 20 percent of the grade variance; the
cR for grades was Alamiaccoultedfor approximately 22 percent of the grade

variance. ACT Composite scores were the prime predictors of grades. And,
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generally, ACT scores alone were adequate for the significant prediction

of grades. These results were in keeping with the findings of several re-

searchers.67

Three of the twenty-six significant multiple predictors could. not

consider Ta as a predictor variable because the subjects were identified

according to their ACT scores (for example, row thirteen, Table 4.7). la
each of these multiple

correlations, race (R) was the first varlsble con-
tributing to the coefficient. In other words, for subjects identified as
having average or above average ACT scores, race accounted for the plural-
ity of the grade variance. However, the correlations for these subjects

were appreciably enhanced by the addition of sex (S) and group (U) or fi-

nancial aid (F) as predictors.

One of the twenty-six significant multiple predictors had finan-

cial aid (F) as the first contributor to the coefficient (row fifteen, Ta-
ble 4.7). But, Ta as the other contributor, appreciably enhanced the cor-
ralation.

Other trends, for subjects or factors, were noted. Grades for

Whites were much more predictable than grades for Blacks. None of the

multiple predictors for Blacks were significant. Failure to predict grades
from general achievement/aptitude tests for Blacks was also reported by

Clark and Plotkin.68 As previously mentioned (under ACT or Grades: Prod-
uct Moment Correlations),

the variability of Black ACT scores was restric-

ted, which produced lowered single correlations. Corrections were avail-

able but not for use in this study. 69 Consequently, resultant multiple

correlations for Blacks were also lowered as they reflected the effects of
restricted range.

Generally, multiple predictions of grades were higher for women
than for men. Irvine," Lindsay and Althouse,71 Stanley,?2 and Michael
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and others73also reported higher correlations for women between tradi-

tional predictors and college success. That is, women were more predict-

able than men w ith regard to achievement.

Typically, the multiple correlations of grades were higher for ex-

perimental subjects than for control subjects. In other words, experimen-

tal subjects were more predictable, in terms of grades, than control sub-

jects. Comparable findings have been reported in the literature.?4

GenerallY, for subjects categorized according to race, sex, and/

or group, going ftom a single factor subset to a double factor subset to

a triple factor ellbset did not necessarily increase the multiple correla-

tions for grades But, specifically, it did increase the multiple corre-

lations for White, women, and experimental subjects. In other words, it

was obvious (from Table 4.7) that the significant multiple predictions rose

in going from a single factor (Whites, or females, or experimental subjects)

to a dyadic factOZ. (White females, or experimental Whites, or experimental

females) to the triadic factor (experimental White females).

The grades of students with average or above average ACT scores

were more predictable than the grades of students with below average ACT

scores. None of the multiple predictors for the latter group reached sig-

nificance.

There was little difference in the predictability of grades for

financial aid recipients and nonfinancial aid recipients. Kinney present-

ed data which suPloort these findings.75

In predictl,ng grades, the ce's for all subjects (top two rows of

Table 4.7) were ? and the range of significant correlations was from AO

to .79. Thus, it Wzis apparent that considering various groups and subgroups

was more efficacimls than arbitrarily considering all subjects together.

Some groups and sultroupswere less predictable than others and using the
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same equation (developed for all subjects) with these subjects produced.

misleading results. Conversely, some groups and subgroupswete more pre-

dictable than others and so forth. Thus, more accurate results were ob.

tained with separate regression equations for groups and subgroups.

To test the efficiency of the regression equations with large sam-

ples, obtained grades (1-below average, 2-average or above average) were

compared with predicted grades (developed from the regression equations)

for all subjects and for financial aid subjects. Arbitrarily using the

median of the predicted grades as the cut off point (that is, scores be-

low the median were designated as below average grades, scores equal to

or above the median were designated as average or above average grades),

predictions for all subjects were accurate approximately 70 percent of the

time (using either multiple regression eolta ion, top two rows of Table 4.7).

That is, approximately 70 percent of the predicted grades accurately corre-

sponded to the obtained grades. Considering the results in another way,

about 76 percent of the subjects who actually received below average grades

were designated to receive below average grades according to their predictel

scores; about 66 percent of the subjects who actually received average or

above average grades were designated to receive average or above average

grades according to their predicted scores. Analogously, using the median

of thE predicted grades as the cut off point, predictions for finanzial aid

subjects were accurate approximately 69 percent of the time (using multiple

regression equation, row five of Table 4.7). And about 80 percent of the

financial aid subjects who actually received below average grades were des-

ignated to receive below average grades according to their predicted scores;

about 64 pe...cent of the financial aid subjects who actually received aver-

age or above average grades were designated to receive avera6e or above av-

erage grades according to their predicted scores.
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It should be noted that cut off points can be arbitrarily chosen

to maximize predictive efficiency--for overall grades, for lower grades,

or for higher grades. But the median technique is well known and populmr.

In the instances above, choosing a cut off below the median would have in-

creased the overall and higher grade percentages. Not many students re-

ceived lower grades.

In summary, the following null hypothesis was negated, namely,

that there were no significant multiple predictors of grades for subjects

in the experimental and control sample, or subsets within this sample.

ACT scores accounted for the greatest amount of grade variance for most

subjects (groups and subgroups). Furthermore, grades were adequately pre-

dicted for the majority of groups and subgroups using ACT scores alone.

That is, developing multiple predictors often did not appear necessary.

Generally, the grades of Whites, of females, and of experimental subjects

were most.predictable. For Whites, females, or experimental subjects mul-

tiple predictions increased going from a single factor (of race or sex or

group), to a dyadic factor, to the triadic factor. The grades of Blacks

and of subjects with below average ACT scores could not be predicted bet-

ter than chance. The former may have been due to the restricted range'of

Black ACT scores which lowered the single correlations and resultant mul-

tiple predictors. Developing separate regression equations for groups and

subgroups produced more accurate results. The overall accuracy of the re-

gression equations in the prediction of grades for persons in large samples

was about 70 percent (using a median cut off technique).

COLLEGE ATTRITION/PERSISTENCE

The attrition/persistence descriptive data presented in Appendix H

revealed that the Goodrich program was more effective than the regtilar pro-
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gram in keeping freshmen, especially Blacks and men,in school. However,

this seemed to be produced by Goodrich courses elevating experimental GPAgs,

as higher grades were conducive to persistence. The Goodrich program also

seemed to negate, and occasionally reverse, the control racial and sex per-

sistence patterns which favored Whites and ,icmt.n. For both groups (experi-

mental and control), general achievement/aptitu-e and grades, especially the

latter, distinguished dropouts and persisters. Financial aid, did not ap-

pear to affect attrition among experimental and control subjects.

Attrition/Persistence: Analyses of Variance

Analyses of variance XII through XVIII (summarized in Table 4.8)

investigated the effects of several factors upon attrition/persistence.

These analyses attempted to identify factors which could be employed in

the prediction of college students who were persisters and college stu-

dents who were dropouts. Many of the factors among analyses were Vie same.

Factor T, general achievement/aptitude, produced a significant

main efect in.one of four analyses. Factor B, race, appeared once in

seven analyses as a significant main effect. Grades, factor G, resulted

in a significant main effect and/or in a significant interaction in four

of four analyses. Sex, factor S, occurred twice in seven analyses in sig.-

nificant interaction. Factor I, instruction--financial aid received, and

factor C, control group--financial aid, each occurred in a significant in-

teraction in one of two analyses. In an individual analysis of variance,

when considering the same factors and subsets, interactions took preced-

ence aver main effects, and higher order interactions took precedence o-

ver lower order interactions.

These results indicatedthat no strong statements can be made with

regard to ACT scores differentiating dropouts and persisters in small sam-

ples. When factor T was successful in this regard (once in four analyses)
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Table 4.8

Attrition/Persistence: Analyses of Variance

AnalysiS: XII XIII XIV XV XVI XVII XVIII

Number of Factors: 5 4 4 4 4 4 4

Factors: II I I C C P P
R R R Li R R R
S S S s S S S
T T G T G T G
G

Criterion: A A A A A A A

Significant
Main Effects: G** G** G** T** R*

G**

Significant
Interaction Effects: SG* CSG*

MSG*

Total N1: 143 100 96 75 70 125 120

experimental n: 73 75 73 0 0 73 73control n: 70 25 23 75 70 50 47

*p<.05; **p<.01.

Factors
11...Groups EXpeximental (Goodrich); Control
ImiInstruction, financial aid received: Special instruction (Goodrich);Regular instruction
C=Control group, financial aids Assistance received; Assistance notreceived
P=Programs: Special instruction and financial aid received (Goodrich);

Regan' instruction and no financial aid received
DiRaces Black; White
S...-Sex: Male; Female

Ach./Apt. (test): Below avg.; Avg. and above avg.
G&Cradess Below avg.; Avg. and above avg.

Criterion

A=Attrition: Dropout; Persister

1
N's varied not only because different subgroups were considered, butbecause subjects who did not receive any grades had to be eliminated fromanalyses which included factor G, grades.
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persons with below average ACT scores tended to drop out and persons with

average and above average ACT scores tended to remain in school. Tbis was

what one would expect based on large sample results. 76

Race, factor R, was able to distinguish dropouts from persisters

only once. Therefore, the relationship between race and attrition did

not appear to be viable. However, when race did produce a significant

effect with attrition, Blacks tended to persist and Whites tended to drop

out. Remembering that unweighted means solutions were used, significance

of main and interaction effects could be determined on the basis of means

of means (namely, noncollapsed cells) or on the basis of overall means

(namely, collapsed cells). In this study, means of means were used. Typ.

ically, the means of means and the overall means produced the same trends

for factors. Interestingly, when the overall means were censidered for

factor R, there were no apparent significant racial differences with re-

gard to attrition.

Grades (G) contributed strongly to attrition/persistence. Persons

with low grades tended to drop out; persons with high grades tended to per.-

sist. The research literaturewas replete with similar findings. 77 Anal-

ysis of the SG interaction (Analysis XIV) revealed that G produced a sig-

nine-ant effect--G at S1 (F=21.4661, 1/80 df, p401). For a discussion of

simple effects and criteria see the Data Analysis section, as well as

Winer78 and Kirk.79 Thus, men with low grades tended to drop out more

than men with high grades. Grades also produced significant effects in

the ISG and CSG interactions (Analyses XIV and XVI, respectively)--G at 12S1

(F=19.081, 1/80 df, p<.003) and G at C1S1 (F=12.139, 1/54 df, p(.003). That

is, male, regular instruction, financial aid recipients with lower grades

and male, control, financial aid recipients with lower grades tended to

drop out more than their higher grade counterparts. Both of these
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interpretations referred to the same college students placad in different

factors (12 or C1). Neither factor I nor factor C produced a significant

main effect.

Sex (S), as a simple effect, reached criterion in the ISG inter-

action in Analysis XIV--S at 12G1 (F..10.733, 1/80 df, p .003). That is,

male, regular instruction, financial aid recipients with low grades tended

to drop out more thah their female counterparts.

In summary, the following null hypothesis was negated, namely, that

there were no significant differences between the attrition/peristence

scores of the experimental group and the control group or the subsets with-

in and between these groups. Grades were potent predictors of attrition/

persistence--subjects with below average grades tended to drop out, while

subjects with average or above average grades tended to stay in. This re-

lationship was especially pertinent for control men who received financial

aid. No strong statements.could be made with regard to the remaiming 7:e-

lationships.

Attrition: Chi Squares

Chi squares (in this study, 2 by 2, that is, fourfold contingency

tables) were used to indicate whether or not significant differences ex..

isted with regard to frequency data. One way of interpreting chi square

was to consider the proportional differences between columns and rows.

If the proportional differences between columns and rows were marked sip-

nificance resulted. Of course, sample size was very important.

Table 4.9 denotes chi square relationships according to variables

for subjects. The rows indicate the variables considered; the columns in-

dicate the subjects (and subsets of subjects) considered. The chi squares

in this study were based on the UNO ACT freshman population (maximum num-

ber of students 0= 1,214) and the following subsets (with fewer students):
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experimental freshmen, nonexperimental freshmen, nonexperimental financial

aid freshmen, nonexperiment nonfinancial aid freshmen. For example, the

U x A chi square (top row of Table 4.9) corresponds to the relationship be,7

tween group and attrition/persistence for the UNO ACT freshman population.

In Table 4.9, the significances for columns or rows are not neces-

sarily mutually exclusive. The chi squares concerning attrition/persis-

ence revealed several significant trends as indicated in Table 4.9, Group

(experimental, nonexperimental), nonexperimental groupfinancial aid (as-

sistance received, assistance not received), programs (special instruction

and financial aid received, regular instruction and no financial aid re-

ceived) and financial aid (received, not received), separately produced

significant results in the only chi squares in which they occurred. Grades

(below average, average and above average) produced significant results in

three of three chi squares; and general achievement/aptitude (below average,

average and above average) produced significant results in four of five chi

squares. The focus was upon attrition/persistence as the dependent variable.

The significances were determined by two-tailed tests.

For U x A and P x A, the percentage of experimental students who

dropped out was significantly smaller than the percentage of nonexperimental

students or nonexperimental nonfinancial aid students who dropped out. Somer.-

ville80 and Kelly81 reported that the attrition rate of special programs com-

pared favorably to the attrition rate of the university.

Considering F x A and C x A, the percentage of dropouts was signifi-

cantly smaller for persons who received financial aid than for those who did.

not. That is, freshmen financial aid subjects and nonexperimental financial

aid subjects had a greater percentage of persisters than their nonfinancial

aid counterparts. Other studieb have reported the positive effects of fi-

nancial aid, namely, that persistence rates are enhanced.
82

Interestingly, the I x A chi square did not produce significant
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results, That is, the number of (Goodrich) special instruction, financial

aid recipients who dropped out was not significantly different from the

number of regular instruction, financial aid recipients who dropped out.

It seemed that persistence may have been more closely related to receiv-

ing financial aid than to receiving special instruction. In other words,

persistence may have been related to finanical aid regardless of the type

of instruction received. However, persistence of nonfinancial aid recip-

ients may have been related to the type of instruction they received. This

could not be determined in this study since all nonfinancial aid recipients

were regular instruction students. One way to consider the relationship

between persistence and instruction of nonfinancial aid recipients would

be to offer nonfinancial aid students special Goodrich courses.

The relationships between grades and attrition (G x A) indicated

that for the designated groups, persons with below average grades tended

to drop out and persons with average or above average grades tended to per,-

sist. Comparable results were reportad by Conner,83 Ikenberry,84 and

Iffert.
85

The significant T (general achievement/aptitude) x A (attrition)

chi squares revealed that.persons with below average ACT scores were a-

bout evenly divided between dropping out and persisting; whereas, persons

with average or above average ACT scores tended to persist. That is, per-

sons with higher ACT scores were more likely to stay in than persons with

lower ACT scores. This was essentially true for all freshmen, for nonex-

perimental freshmen, for nonexperimental freshmen who received financial

aid, and for nonexperimental freshten who did not receive financial aid.

These large sample results mirrored previous research reports.86 More

important was the lack of significant relationship between general achieve-

mentb.ptitude and attrition/persistence for experimental subjects. In

this instance, experimental (namely, Goodrich) subjects, those with below
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average ACT scores and those with average or above average ACT scores,

tended to persist (without significant proportional differences for en

n of 75),

In summary, the following null hypothesis was negated, namely,

that with regard to attrition/persistence, there were no significant

group, instriction, financial aid, race, sfA, ;.rade, or general achieve-

ment/eptitude differences for subjects in the ACT freshman population, or

subsets within this population. Considering large sample statistics, ex-

perimental treatment and financial aid appeared conducive to remaining in

school. However, lack of treatment or lack of financial aid was not nec-

essarily conducive to dropping out. Generally, grades were a major deter,-

minant of attendance--persons with higher gradestended to persist; persons

wtth lowersraies;bmidecito drop out. Generally, average or above average

,general_achievement/aptitude was a good indicator of persistence, but be-

low average general,achievement/eptitude was not a good indicator of at-

trition. Experimental (Goodrich) students tended to persist regardless

of their ACT-scores.

Attrition:, Product Moment Correlations

Denoted in Uble 4.10 are product moment correlations

with attrition (drop out, persist) as the dependent variable. The in-

dependent variables (see the rows, Table 4.10) were: group (experimen-

tal, control); financial aid (received, not received); general adhieve-

ment/eptitude (actual ACT Composite scores); race (Black, White); sex

(male, female); employment, hours (0, 1-10, 11-20, 21-30, 31+); and grades

(below average, average and above average).

Correlations (for subjects, see the columns, Table 4.10) are pre-

sented for All subjects and for subjects categorized according to: fi-

nancial aid (recipient, nonrecipient); general achievement/aptitude
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Table 4.10

Attrition/Persistence: Product Moment Correlations
Subjects

All Financial Aid Gen.Ach./Arit.(test)
BA A&AA,Variables

U x A:

tot. r -.18* -.15 -.13 -.18
(150) (100) (62) (88)F x A:

tot. r -.12 -.17 -.12
(150) (62) (88)con. r .04 -.11 .05
(75) (33) (42)Ta x A:

tot. r .17 .23
n (150) (100)

exp. r .23 .23
n (75) (75)

con. r .12 .12 .13
n (75) (25) (50)

R x As

tot. r .10 .10 -.01 -.02
n (150) (100) (62) (88)

exp. r .03 .03 -.14 -.08
n (75) (75) (29) (46)con. r .17 .24 .10 .02 .05
n (75) (25) (50) (33) (42)S x A:

tot. r .01 -.04 .19 -.09
n (150) (100) (62) (88)exp. r -.09 -.09 013 -.29
n (75) (75) (29) (46)con. r .13 .07 .11 .11 .03n (75) (25) (so) (33) (42)E x A:

exp. r -.02 -.02 .01 .21
n (75) (75) (29) (46)G x A:

tot. r .74** .79** .47**t .29**n
exp. r

(143)
79**

(96)

.79**
(58)
.50**t

(85.1

.20
n (73) (73) (27) (46)con. r .62** .60** .56** .58** .4-7-**n (70) (23) (47) (31) (39)*p<.05; **p<.01. (two tailed tests)

Subjects

All=all subjects in the specified sample: total; experimental;
control

Financial Aid=R(recipients); N(nonrecipients)
Gen.Ach./Apt.(test)=BA(S's w/ below avg. ACT scores); A&AA(Sesw/avg. & above avg. ACT scores)
Race=B(Blacks); W(Whites)
Sex=M(males); F(females)
Race & Sex=BM(Black males); BF(Black females); WM(White males);

WF(White females)

(Legend continued on next page)
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Table 4.10 (continued)

-Subjects
Sex

.F

Race
B W

Variables

-.26*
(70)

-.12
(70)

.04

-.07
(80)

-.12
(80)

-.07

-.32**
(68)

-.22
(68)

.05

U x A:
tot. r

F x A:

tot. r

con. r
(35) (40) (34)

Ta. x A:

tot. r .13 .14 .21
(70) (80) (68)

exp. r .22 .37 .41
(35) (4o) (34)

con. r .02 -.05 .07°
(35) (4o) (34)

142.

Race & Sex
BM BF. WM WF

R x A:

tot. r

exp. r

con. r

S x A:

tot. r

exp. r

.05

(70)

-.07

-.01
(80)

-.16

.13

(68)
.04

(34)
.14

(34)

(35) (4o)
con. r .10 ,09

(35) (4o)
E x A:

exp. r .04 .00 -.29
(35) (40) (34)

G x A:

tot. r .61** .48**t .74**

(64) (79) (65)
exp. r .47** 57**t .44**t

(33) (40) (34)
con. r .55** .58** .49**

(31) (39) (31)

-.03
(82)

-.01
(82)
.04

(41)

.15
(82)
.og
(41)
.20
(41)

-.32
(32)

-.10
(32)

.27
(16)

.35
(32)

.61
(16)
.05
(16)

-.14
(38)

-.02
(38)

-.01
(19)

-.04
(38)

-.10
(19)
.02
(19)

-.25
(36)

-.27
(36)

-.19
(18)

.00
(36)
.28
(18)

-.14
(18)

.00
(44)

.06
(44)

-.04
(22)

.19
(44)
.4o
(22)
.13
(22)

.03

(82)
-.01
(41)

.14

(41)

.19 .30 .24 -.23 .25
(41) (16) (19) (18) (22)

.68** .67** .45** .67** ,53**t
(78) (3051 (341 (35 (44.)
.63** 4 24 .60 .56**t
(39) (16) (17) (18) (2,9
.62** .72** .60** .47* .3
(39) (11 (17) (17) (22)

*p<.05; **p<.01. (two tailed tests
Variables

A=Attrition: 1(drop oui; 2(persis/
U=Grouso: 1(experimental ; 2(control
F=Finaricial Aids 1(received); 2(not

received)

Ta=Gen,,Ach./Apt.(test): Actual ACT
Composite scores

R=Racet 1(Black); 2(White)
S=Sex: 1(male); 2(female
E=Employment, hours: 103; 2(1-10);

3(11-20); 4(21-30); 5(31+)

150

r(product moment correlation)
n(sample size)

tot. r=correlation of entire
sample

exp. r=correlation of experimental
sample

con. r=correlation of control
sample

indicates r is a phi because as-
sumptions were not met to convert
to a Pearson. Significance was de-
termined on the basis of a phi.
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(below average, average and above average); race (Black, White); sex

(male, female); race and sex (Black male, Black female, White male, White

female).

The total r's, experimental r's, and control r's are listed con-

secutively for each set of variables. The total r refers to the correla,-

tion based on the entire sample of college subjects comprising a category;

the experimental r refers to the correlation based on the experimental sub-

jects comprising a category; the control r refers to the correlation based

on the control subjects comprising a category.

The sample size for each correlation is listed directly below the

coefficient. For example, consider the first column of Table 4.10 headed

All subjects. The correlation between group and attrition. for All subjects

was -.18, based on 150 subjects. The correlations between financial aid

-and attrition for 1) All subjects was -.12, based on 150 subjects; 2) All

control subjects was .04., based on 75 control subjects. And so forth.

Some variables did not have total r's, experimental es, or con-

trol es. For example, when considering U x A only a total r could be

used because experimental subjects alone or control subjects a2one could

not be discriminated on the basis of U (group). The same was true for

F x A with regard to experimental r's. All experimental subjects received

financial aid, so F could not discriminate experimental subjects. The da-

ta for hours of employment were not available for control subjects. Con-

sequently, E was only pertinent for experimental subjects.

Correlations indicabedthe degree of relationship .between two var-

tables. Another way of interpreting rwas r2, sometimes called the coeffi-

cient of determination." When multiplied by 100, r2 indicatea the percen-

tage of variance in one va:iable accounted for by the variance in the other
variable. For example, the r of -.18 between U (group) and A (attrition)
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for All subjects (see Table 4.10, top row) indicated that group accounted

for about 3 percent of the attrition variance.

When variables representing continuous data were grouped into a

small number of classes the obtained correlations were lowered somewhat.
88

In order to obtain a more realistic estimate of correlation, corrections

for coarse grouping were performed.89 Unlike a Pearson correlation cori-

rected for coarse grouping, a phi corrected for coarse grouping was no

longer a phi, per se. Rather it was an estimate of a point biserial cor-

relation or an estimate of a Pearson correlation, depending on whether one

or two variables were assumed continuous. Included in Appendix A are the

designations of obtained and corrected correlations. Included in Appendix

D are the uncorrected correlations, whereas, Included in Table 4.10 are

the final correlations (some of which required correction, and some of

which did not). A few of the phi correlations (see G x A) could not be

corrected t an estimated Pearson, since they did not meet the underlying

as .iptions. (They were denoted by I.)

Firstly, interpretations of the correlation data (presented in

Ta1.1, 4.10) concentrated.on the relationships for variables (rows) as they

related to subjects. Secondly, data interpretations focused on the rela

tionships for subjects (columns) as they related to variables.

It should be noted that total r samples included experimental sub

jects and control subjects. That is, the total r's were not independent of

the experimental r's and the control r's. Thus, when considering all three

r's (total, experimental, and control) for the same variables (rows) and

the same subjects (columns), there was confounding. There was also some

duplication. Since all experimental subjects were financial aid recipi

ents, the correlations pertaining to all experimental subjects (Table 4.10

see exp. r for All subjects) ;fete the same as the correlations pertaining
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to experimental financial aid recipients (Table 4210, see exp. r for Fi-

nancial aid recipients). For example, consider the Ta x A relationship

for All subjects and for Financial aid recipients (Table 4.10, columns

one and two). The experimental r for All subjects was .23, based on 75

subjects; the experimental r for Financial aid recipients was also .23,

based on the same 75 subjects and the same data.

Despite the tabular limitations mentioned above (some confound-

ing and duplication), trends were discerned. Significant correlations

occurred between attrition/persistence (A) and 1) group (U), three out of

twelve times; and 2) grades (G), thirty-three out of thirty-seven times.

Generally, in relating U and A (group and attrition), persons im

the experimental group were more likely to persist than were persons in

the control group (note the number of negative correlations versus one

zero correlation). The U and A correlations were significant for 1) all

subjects; 2) -Blacks; and 3) men. Denmark, Shirk, and Hirsch reported

similar findings:90

Grades (G) were very closely related to attrition/persistence,

with many, many positive significant correlations. Persons with average

or above average grades were more likely to remain in school; conversely,

persons with below average grades were more likely to drop out of school.

These results were in keeping with the majority of finding3 reported in the

literature.
91

The remaining variables--F (financial aid), Ta (general achieve-

ment/aptitude), R (race), S (sex), and E (employment)--manifested no sig-

nificant relationships with A (attrition/persistence). That is, there

were no significant correlations for the sample sizes reported.

Considering the relationships for subjects (columns) as related to

variables, major trends were noted. Generally, the pattern (of significant
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or nonsignificant correlatiOns) was marked and very similar for each col-

umn (namely, for each set or subset of subjects). In other-words, for

subjects the primary significant relationship was between higher grades

and persistence, lower grades and attrition. For subjects there was no

significant relationship between attrition or persistence and financial

aid, ACT, race, sex, or employment. However, for all subjects, for Blacks,

and for males, being in the experimental group was moderately related to

staying in school.

In summary,the following null hypothesis was negated, namely,.

that there were no correlational relationships which were significantly

differmitltom zero between attrition/persistence and financial aid, gen-

eral achievement/aptitude, race, sex, or grades for the experimental group,

control ,group, or subsets within-and between these groups. The correla-

tional-trends implied that.grades were very closely associated with attri-

tion/persistence--higher grades with staying in college, and lower grades

with leaving college. Variables financial aid, ACT Composite scores,

race, sex, and-employment had
no significant correlations with attrition/

Tersistence. 'The Goodrich, experimental program was moderately associated

with persistence for all subjects, for Blacks, and formales.

Attritions Multiple Predictions

Multiple correlations were determined for the same groups or sub-

groups of college students that were considered for the single correla,.

tions. However, multiple predictors of attrition/Persistence were con-

sidered in two ways. Firstly, regression equations were developed to pre-

dict attrition/persistence of incoming (new) freshmen when college grades

(G) could not be considered a predictor variable. Secondly, regression

equations were developed to predict the attrition/persistence of freshmen

when college grades (G) could be considered a predictor variable. The
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nonsignificant multiple correlations werenot shown in this study. The

variables and sample sizes; significant multiple correlations and their

standard errors, uncorrected and corrected; regression equations; and

stepwise correlations weccelisted in Tables 4.11 and 4.12. Table 4.11 con-

s Amd the prediction of attrition/persistence when grades were not a fac-

tor. Table 4.12 considemdthe prediction of attrition/Persistence when

grades were a factor. All decimal terms were rounded off to hundredths.

Multiple regression included optimal weights for predictors Of

criterion (for example, attrition/persistence). Multiple predictors can

also be interpreted in terms of 111, often referred to as the coefficient

of multiple determination.92 When multiplied hy 100, R2 indicated the per-

centage of variance accounted for in the dependant variable by the variance

in the predictor variables, taken collectively. For example, in the top

row of Table 4.11, the cR of .19 for all subjects indicated that about 4

percent of the attrition/persistence
rariance was accounted for by the pre-

dictor variables of U (group), Ta (general achievement/aptitude), S (sex),

and R (race),

Cerrections for R's (resulting in cR's) and for SE's (resulting in

cSE's) wers required because of the relatively large nuMber of predictor

variables employed with small sampine.93 Uncorrected, the R°s tended to

be larger and the SE's tended to be smaller.

The nolumn labeled "elists the highest single correlation with

attrition/persistence for the subjects in question. The remaining columns--

Rw/2, Rw/3, Rw/4--list, the multiple R's obtained with the addition of each

new variable in the stepwise regression procedure. In other words, the

correlation r relatea tc the first (letter) variable in -Ule regression equa-

tion; the correlation RO relates to the first two (letter) variables; and

so forth. That is, Rw/2 means multiple correlation with two variables
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(the first two letter variables which contributed most to the coefficient).

"Stepwise" reBarmito the addition of the most influential variables, in or,-

der. For example, considering All subjects (Table 4.111 top row) group (U)

correlated with attrition/persistence .18; group (U) and ,teneral achieve-

ment/aptitude (To) correlated with attrition/persistence .25, and so forth.

In some instances, variables considered for the stepwise regression

proved to be insufficient for inclusion in the equation. That is, the F

level or the tolerance level for the variable was insuffleient to warrant

further computation. If the F level was too small, it mRant that the vari-
,;.,

able was not worth adding for it contributed so little. Tt the tolerance

level was too small, it meant that the variable was nearlr a linear expres-

sion of the variables already in the equation. Variables Ilhich were not

incorporated into an equation aze denoted by the superscrlAt t. For exam-

ple, the regression equation for males (second row of Table 4.11) did not

include race (R) as a predictor variable because additional computation

was unwarranted.

In several cases, addition of a variable into the Degression equa-

tion did not increase the coefficient enough to change the tenths or hun-

&cabs place of the R. For example, consideriag men (row three of Table

4.11), the multiple correlation of group (U) and general aChievement/ap-

titude (TO) was .37; the multiple correlation of group (U), general achieve-

ment/aptitude (Ta), and race (R) was also .37. That is, -Ole addition of

race (R) did not increase the correlation coefficient when tounding to hun-

dredths.

Variables U (group: experimental, control) and F (financial aid:

assistance received, assistance not received) were confounded. That is,

they were not independent of each other. Being in the experimental group

automatically meant that a student received financial aid. To avoid
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confounded variables in the same regression equation, separate equations

were computed--one which included U and excluded F; one which included F

and excluded U. For example, note the second and third equations in Table

4,11 referring to males. The first equation included variables F (finan-

cial aid), Ta (general achievement/aptitude), and R (race); the second.

equation considwei the same variables except that U (group)ms included

instead of F (financial aid).

There was also the problem of exclusion, pertaining to variable E

(employment, hours). That is, all control subjects were excluded from the

five categories of hours employed (because the data were not available for

these subjects). Consequently, hours of employment could not be a predic-

tor variable for groups of subjects which included control.subjects. Only

multiple predictors which perained specifically to experimental subjects

included variable E. For example, the regression equations for males (rows

two and three .of Table 4.11) did not include variable E. However, the re-

gression equation for experimental males (row five of Table 4.11) did in-

clude variable E.

The rows, that is, the separate multiple correlationswere not nec-

essarily independent of each other. But in cumulating the results, trends

wereimportant. There were 150 subjects in various groups or subgroups,

when grades were not a variable; there were 143 subjects in various groups

or subgroups, when grades were a variable.

The prediction of attrition/persistence when grades were not a fac-

tor (see Table 4.11) revedWd that only six multiple R's were significant

initially. Correction of the R's reduced the number of significant multi-

ple predictors to one. That is, attrition/persistence could be signifi-

cantly predicted for experimental men (row five of Table 4.11) with ap-

proximately 40 percent of the attrition/persistence
variance accounted for.
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In this instance, ACT scores accounted for the plurality of attrition/

persistence variance, about 17 percent. However, the addition of race

and employment as predictor variables added appreciably to the correla-

tions. Thus, the prediction of attrition/persistence for incoming fresh-

men, using the variables of group or financial aid, general achievement/

aptitude, race, sex, and employment, was problematic at best.

The prediction of attrition/persistence when grades were a fac-

tor (see Table 4.12) produced forty significant multiple R's initially.

Correction of the R's reduced the number of significant multiple predic-

tors to thirty-three.

G (grades) was the first variable in all thirty-three signficant

multiple cR's. In twenty-four of the thirty-three predictors there ap-

peered to be no significant.difference between grades as a single predic-

tor and grades as part of a multiple predictor of attrition/persistence.

For example, in the first row of Table 4.12, the r between G and A (at-

trition/persistence) was .74 and accounted for approximately 55 percent

of the attrition/persistence variance; the cR for attrition was .77 and

accounted for approximately 59 percent of the attrition/persistence vari-

ance. Grades were the prime predictors of attrition/persistence. And,

generally, grades alone were adequate for significant prediction. Re-

search findings have shown that college grades point average is a major

determinant of attrition/persistence.94.

Other trends, for subjects or factors, were noted. Generally,

in terms of attrition/persistence, experimental subjects were more pre-

dictable than control subjects; financial aid subjects were more predic-

table than nonfinancial aid subjects; Blacks were more predictable than

Whites; and subjects with below average ACT scores were more predictable

than subjects with average or above average ACT scores. In other words,
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the former multiple correlations appeared higher than the lattermultiple

correlations.

Other differentiations could also be madet Black men were more

predictable than Black women; White men were more predictable than White

women; experimental women were more predictable than experimental men; ex-

perimental White men were more predictable than experimental Black men;

and so forth. Consulting Table 4.12 can help to differentiate cohort

subgroups.

Interestingly, dyadic and triadic combinations of the above fac-

tors (subjects) did not necessarily manifest higher R's or cR's. Stated

differently, going from a single factor to a double factor to a triple fac-

tor did not necessarily increase the multiple correlations.

In predicting attrition/persistence, the cR's for all subjects

(top two rows of Table 4.12) were .77 the range of significant cor-

relations was from .38 to .88. Thus, it msapparent that considering var-

ious groups and subgroups was more efficacious than arbitrarily consider-

ing all subjects together. Some groups and subgroupsmreless predictable

than others and using the same equation (developed for all students) with

these subjects produced misleading results. Conversely, some groups and.

and subgroups mre more predictable than others and so forth. Thus, more

accurate results were obtained with separate regression equations for groups

and subgroups.

TO test the efficiency of the regression equations with Large sam

ples, obtainedattrition/persistence scores (1-dropout, 2 -persister) were

compared with predicted attrition/persistence
scores (developed from the

regression equations) for all subjects and for financial aid subjects.

Arbitrarily using the median of the predicted attrition scores as the cut

off point (that is, scores below the median were designated dropouts,
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scores equal to or above the median were designated persisters), predic-

tions for all subjects were accurate approximately 70 percent of the time

(using either multiple regression equation , top two rows of Table 4.12).

That is, approximately 70 percent of the predicted scores accurately c:GrTe-

sponded to the obtained scores. Considering the results in another way,

about 83 percent of the subjects who actually dropped out were designated

dropouts according to their predicted scores; about 64 percent of the sub-

jects who actually persisted were designated persisters according to their

to their predicted scores. Analogously, using the median of the predicted

attrition/persistence scores as the cut off point, predictions for finan-

cial aid subjects were accurate approximately 63 percent of the time. And

aboat 75 pexcent of the subjects who actually dropped out were designated

dropouts according to their predicted scores; about 58 percent of the sub-

jects who actally persisted were designated persisters.

It should be noted that cut off points can be arbitrarily chosen

to maximize predictive efficiency--for overall attrition/persistence, for

attrition, or for persistence. Using the median technique is well known

and popular. But, in the instances above (for the prediction of attrition/

persistence),choosing a cut off below the medien would have substantially

increased the overall and persister accuracy percentages. Not many stu-

dents dropped out, especially in the financial aid category.

In summary, the following null hypothesis was negated, namely, that

there were no significant multiple predictors of attrition/persistence for

subjects in the experimental and control sample, or subsets within this sam-

ple. College grades accounted for the greatest amount of attrition/persist-

ence variance for most subjects (groups and subgroups). Furthermore, attri-

tion/persistence was adequately predicted for the majority of groups and

subgroups using college grades alone. That is, developing multiple
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predictors often did not appear necessary. Generally, the following

g=ups were more predictable than their cohorts: experimental; financial

aid recipients; Black; or academically deficient (that is, those with be-

low average ACT scores). Many subgroups were also differentiated as be-

ing more predictable or less predictable. Consequently, separate regres-

sion equations developel for groups and subgroups produced more accurate

results. The overall accuracy of the regression equations in the predic-

tion of attrition/persistence for persons in the largest sample was about

70 percent (using a median cut off technique). With the eeption of ex-

perimental men, the attrition/persistence of incoming freshmen could not

be predicted well. That is, usually when college grades were not avail-

able, attrition/persistence could not be predicted adequately.
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CHAPTER V

SUMMARY AND CONCLUSIONS

This final chapter includes several distinct sections. -Initially,

there is a general review of the professional research literature. The

purposes of this study are then stated. Summary and conclusions are given

for ACT Composite scores, for college grades, and for college attrition/

persistence, in order. Major findings are ...nen enumerated. The chapter

ends with recommendations for future related research.

GENERAL REVIEW OF THE LITERATURE

Institutions of higher education have traditionally been selective

in accepting.applicants formatriculation. Early in the twentieth century

it lias realized that many .single and multiple variables could forecast stu-

dent-achievement, for example, high school grades, standardized tests, abil-

ityAo read, ability to study, and intelligence. Research has emphasized

high-school grades and-achievement/aptitude test scores and has demonstrated

-fairly-conclusively-that these measures wete the best predictors of college

performance. However, high school grades were dependent upon the vagaries

of the high school attended.

In attempting to curtain the wastage in higher education, research-

ers have studied college attrition. Typical investigations identified char-

acteristics which discriminated between dropouts and persisters. College

CPA was found to be a significant determinant in college attrition/persist.-

ence--students with lower GPA's were more apt to drop outs Poor academic

achievement could not account for all dropouts. Consequently, the quality

of academic performance with regard to persistence and attrition was studr-

ied in relation to performance in high school and on general achievement/
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aptitude tests. These studies reported being able 1:o distinguish between

high and low achieving students, directly, and between persisters and drop-.

outs, indirectly, In other words, high school grades and standardized test

saxes coukipartially differentiate between persisters, transfers, dropouts,

and flunkouts.

The relationships between tests, high school performance and the

prediction of college achievement, and between college GPA and attrition

wererelatively stable for the majority of students. Thiswes not true for

culturally distinct students. The research seemeito warrant considering

several background and foreground factors when attempting to predict the

achievement and/or attrition of these students. The factors referenced

in this study indluded socioeconomic status, race, sex, financial aid, em-

ployment,,and special-programs. Although a potential factor, marital sta-

tus was not considered.in this s'Ludy since there were few married students

in the experimental group (one out of seventy-five) and in the control

(six out of seventy-five).

Cllege,accessibilitywasdefinitely related to socioeconomic sta-

tus, race, sex, and marital status--lower class, racial minority, and max,-

Tied women students wereless apt to attend college than their respective

counterparts. Financlal aid and special programs wereboth important as

means of augmenti- lacat access to higher education, especially the dis-

advantaged and Blacks. Employment was indirectly associated with col-

lege attendance as financial assistance often stipulated work on campus and

because the majority of college studentswexe employed at some time during

their undergraduate careers.

The prediction of college grades from traditional measureswas af-

fected by several factors. Standardized tests have been acknowledged as

being favorable to White, middle class persons, that is, disadvantaged
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and/or minority persons tended to obtain scores significantly below the

mean score of the standardization population. Despite the differentials,

these tests generally were able to identify student deficits and to mea-

sure adequately student ability to perform well in college when no special

treatmentvas involved. However, the accuracy of test predictions seemed

to be enhanced when race and sex were considered. Socioeconomic status,

financial assistance, and employment, taken independently were not as po-

tent as sex or race in affecting the predictive validity of achievement/

aptitude test scores, but the research did warrant considering these fac-

tors in various combinations. Special programs, often remedial in nature,

distorted prediction of participants' achievement based on test scores.

Perhaps separate regression equations developed for participants in each

special program were in order, but the research literature offered no spe-

cific solution at this time.

College attrition/persistence appeared to be closely related to

college atcessibility, and there mere many examples--lower class, Black,

married, and women students were more apt to drop out than their respec-

tive counterparts. 'Financial assistance appeared to impede dropping out,

especially for Blacks and for disadvantaged, and probably for married stu-

dents. Since part-time employment of less than sixteen hours per week did

not appear to depress achievement, part-time employment may have been act-

ing as a deterrent to attrition. Special programs have been shown to be

effective in reducing attrition rates of high risk disadvantaged/Minority

students.

PUr1POSES OF THE STUDY

The purposes of this study were to determine 1) the usefulness of

ACT Composite scores in assessing and predicting achievement and attrition
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of disadvantaged (Goodrich) and regular freshmen at UNO during the 1972-73

academic year and 2) the effectiveness of the Goodrich program in keeping

low income students in school during their freshman year. There were var-

ying numbers of students included in various analyses. Some analyses in-

cluded up to 1,214 students (all, first semester, full-time, UNO freshmen

who had taken the ACT); up to 150 students in the experimental (Goodrich)

and control sample; up to 75 students in the experimental or control sam-

ples; subsets of the above with as few as 14 students.

Firstly, ACT scores of various groups of freshmen were studied

for similarities and differences. Secondly, various grouDs of freshmen

were studied with several variables to determine the best assessors and

predictors of college grades (CPA's). Thirdly, various groups of fresh-

men were studied with several variables to determine the best assessors

and predictors of.college attrition/persistence.

ACT COMPOSITE SCORES

ACT scores of various groups of freshmen were studied for simi-

larities and differences. The experimental and control groups manifested

similar ACT characteristics and, thus, were considered comparable in terms

of ability to do college work. Consequently, GPA or attrition differences

occurring between the experimental and control groups could not be attri-

buted to differences of scholastic ability.

Blacks had consistently lower ACT scores than Whites, even when

grades were controlled. For Black subjects, there were no significant cork-

relations between actual ACT Composite scores and other variables. This

may have been related to the restricted range of their ACT scores.

The ACT scores of men and women tended to be similar, for the

population (including all, first semester, full-time, UNO freshmen who
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had taken the ACT) and for various samples. There was one exceltion,

however, for poor, White, control (regular instruction) studenta with low

grades, women had significantly lower ACT scores than men.

There wemeno significant correlations between ACT scores and fi-

nancial aid. However, large sample statistics (including all, first, se-

mester, full-time, UNO freshmen who had taken the ACT) revealed, that finan-

cial aid students (disadvantaged, poor) had a greater proportion of below

average ACT scores than nondisadvantaged students, and that experimeatal

(Goodrich) disadvantaged students had a greater percentage of below aver,-

age ACT scores than nonexperimental disadvantaged students.

Generally, the relationships between grades and ACT scores were

consistent, positive, and significant. Persons with below aver?Age grades

tended to have lower ACT scores than persons with average/abovelaver4ge

grades. Persons with average/above average grades tended to hage higher

ACT scores than persons with below average grades. This was not true for

Blacks, however. Again, this may have been related to the restsicted

range of their ACT scores.

Dropouts and persisters within and between the experimental group

and the control group tended to have similar ACT scores. No stgaificant

correlations were reported between attrition/persistence and ACT scores.

However, when large samples were considered, freshren persisters had a

greater percentage of average/above average ACT scores than frest=en drop-

outs.

COLLEGE GRADM

Various groups of freshmen were studied with several variables to

determine the best assessors and predictors of college grades (WA's).

Generally, ACT scores were dynamic predictors of grades, singly 6r in cm-
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bination with other variables. ACT scores accounted for the greatest

amount of grade variance often making multiple predictors appear unnec-

essary. Persons with higher ACT scores tended to get higher grades; per-

sons with lower ACT scores tended to get lower grades. Neither of these

relationships were viable for Blacks. The latter relationship was not

viable for financial aid recipients and/or special instruction recipients.

For students with below average ACT scores, there were no significant

single or multiple correlations between grades and other variables.

Blacks tended to have lower grades than Whites, except if they

were in the experimental (Goodrich) group. Racial differences with re-

gard to grades were not manifested by experimental subjects. There were

no significant correlations between grades and other variables for Black

subjects. Consequently, the grades of Blacks could not be predicted at a

level better than chance. Whereas, the grades of Whites were very pre-

dictable.

Men tended to have lower grades than women, except if they were

in the experimental (Goodrich'i group. Sex differences with regard to

grades were not manifested by experimental subjects. The grades of wom-

en were more predictable than the grades of men.

Generally, subjects categorized by financial aid (recipients

versus nonrecipients) were not significantly differentiated by grades.

However, higher grades were more closely associated with receiving finan-

cial 1 than with not receiving financial aid. The grades of financial

aid recipients were as predictable as the grades of nonfinancial aid re-

cipients.

Experimental subjects had significantly better grades than con-

trol subjects, generally, and control nonfinancial aid subjects, specifi-

cally. Interestingly, the grades of experimental subjects were not sig-
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nificantly better than the grades of control financial aid recipients.

However, even for financial aid recipients, higher grades were more

closely associated with being in the experimental group than with being

in the control group. Generally, the grades of experimental subjects

were more predictable than the grades of control subjects.

As stated above, Whites, women, and experimental students were

more predictable than their counterparts. For Whites, women, and exver...

imental subjects, multiple predictions increased going from a single fac-

tor (of race, or sex, or group), to dyadic factors, to the triadic factor.

Other factors (groups or subgroups) did not dhow such consistency in the

prediction of grades.

However, developing seoarate correlations and multiple correla-

tions for groups and subgroups was necessary. In other words, taking

into account the heterogeneity of the data (rather than assuming homoge-

neity when it was unwarranted) produced higher or lower correlations

which resulted in greater accuracy. Using jast regression eouations

correlations) developed for the total sample appeared inappropriate. Cat-

egorization (and subeategorization) of subjects by group, financial aid,

general achievement/aptitude, race, sex, or race and sex enhanced the pre-

diction of grades.

COLLEGE ATTRITION/PERSISTEUCE

Various groups of freshmen were studied with sevaral variables

to determine the best assessors and predictors of attrition/persistence.

Grades were consistently potent predictors of attrition/persistence, re-

gardless of the sets or subsets studied within the population or the ex-
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perimental and control sample. Persons with average and above average

grades tended to persist; pursons with below average grades tended to drop

out. Singly or in combination with other variables, grades accounted for

the greatest aaount of attrition/persistence variance, often making mul-

tiple predictors appear unnecessary. When grades were not available, with

the exception of experimental men, attrition/persistence coUld not be ade-

quately predicted.

Generally,for large samples, average or above averaG4 ACT scores

were good indicators of persistence, but below average ACT scores were not

good indicators of attrition. For the experimental and coneol sample,

dropouts tended to have lower ACT scores than persisters, but the differ.-

ences were not significant. That is, ACT scores were not significantly

related toAttrition/persistence. Multiple correlations revealed that

the attrition/persistence of persons with below average ACT scores was

more predictable than the attrition/persistence of persons with average

or above average ACT scores.

Race did not differentiate dropouts and persisters. That is,

there were no racial differences with regard to attritionhersistence in

any of the sets or subsets of subjects considered. However, multiple cork-

relations revealed that the attrition/persistence of Blacks was more pre-

dictable than the attrition/persistence of Whites.

Sex did not differentiate dropouts and persisters. That is, there

were no sex differences with regard to attrition/persistence lin any of the

E ts or subsets of subjects considered. Multiple correlations revealed

that both men and women were very predictable in terms of attrition/per

sistence.

Generally, for large samples (including the UNO freshman ACT pop.

ulation), experimental freshmen and financial aid freshmen compared favor,-

179



ably, Sn terms of attrition/persiste-,ne, wit. nonexPerimental freshmen

and nonfinancial aid freshmen. recti.iy. That is, the former students

dropped out less than the latter tAliders. But when experimental fresh-

men (special instruction, financia1 -.d recipients) and nonexperimental

financial aid freshmen (regular instruction, financial aid recipients)

were compared, there were no significar' -'fereli_es in terms of attri-

tion/persistence. Considering the ex al and control sample,

Goodrich students, Goodrich Blacks, and ,uodrich males were more likely

1.;) remain I; .1 than their control counterparts. Thus, the Goodrich

program was * 'Ay more effective than the regular program in keeping

low income students, low income Blacks, and low income males in school

during their freshman year. However, this may have been an.artifact

resulting from Goodrich courses elevatina experimental subjects' GPA's.

That is, the effectiveness of the Goodrich program in keeping low in-

come ritudents in school may have been directly related to the higher

Grades of the Goodrich courses, as grades were the best predictors of

attrition/persistence. Multiple correlations indicated that experimen-

tal subjects and financial aid subjects were more Predictable than con-

trol subjects and nonfinancial aid subjects, respectively.

Multiple regression equations developed for subjects categorized

(and subcategorized) by group, financial aid, general achievement/apti-

tude, race, sex, or race and sex produced more precise results. That

is considering the vagaries of each set or subset of subjects provided

a different and more realistic picture of the predictability of attri-

ti(A/persistence.

MAJOR FINDINGS

1) ACT scores were effective predictors of college grades among
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White students--disadvantaged :.Goodrich) and regular.

2) ACT scores-were not viable predictors of college grades

among Black students--disadvantaged (Goodrich) and regular.

3) ACT scores were effective predictors of college attrition/

persistence among regular students in large samples.

4) ACT scores were not viable predictors of college attrition/

persistence among disadvantaged(Coodrich) and control students in small

samples.

5) College grades were potent predictors of attrition/persist-

once among disadvantaged (Goodrich) and regular students.

6) In terms of overall CPA's, disadva.ntaged (Goodrich) students

did be:ter than control students. However, this appeared to be an arti-

fact produced by Goodrich courses which elevated experimental GPA's.

There was no significant GPA difference between the groups for regular

cournes.

7) In terms of persistence, the Goodrich program was better

than the regular program, especially for men and for Blacks. However,

this may have been an artifact related to Goodrich courses wlich ele-

vated experimehtal GPA's0 And higher grades were conducive to persist-

ence.

8) In terms of persistence, receiving financial aid was bet-

ter than not receiving financial aid.

RECOMMENDATIONS FOR FUTURE RESEARCH

In the future, additional Goodrich freshmen and comparrble control

groups could be studied with regard to college achieveme and attrition/
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persistence. Those groups could be studied individually, as well as col-

lectively (to increase sample size) with the groups of this study. Good-

rich fres:Imen could be followed through sophomore, junior, and senior years

to proviLc an extended view of program results.

Follow-up testing with the ACT would be interesting. The newer

general achievement/aptitude scores might correlate even higher with grades.

How would the differences (between ACT scores) relate to grades or attri-

tion/persistence? What differences would result for which groups? How

could the results be translated into curriculum?

It would be valuable to allow regular freshmen to take Goodrich

courses. Regular freshmen (with no financial aid), equal in rumber to

Goodrich freshmen, in Goodrich courses could allow a direct comparison of

special instruction with or without financial aid and regular instruction

.with or.without financial aid. At the present time then are no Goodrich

students who.do not receive financial aid, so the design is incompletec

Studies of this nature could help to determine if financial aid, special

instruction, or their interaction is the ingredient of college success

(achievement and/or persistence).

Financial.aid programs could be evaluated directly. In other wcvds,.

research with freshmen in regular programs who receive or do not receive fi-

mdicial aid could help in the effective allocation of monetar5 resourcesc

And there are various kinds of financial aid programs to be inv,stigated.

The Educational Support Program (ESP) could be studled ior effect,4

on achievement and persistence. ESP students (marginal in geher&.;. achieve-

ment/aptitude) enroll in :pecial small classes which may use eaer read-

ing materials. ESP students were too few in this study to provide ,:.criswers,,.

Cost factor, could also be considered and various programs cemparC,

And finally, the grading system needs direct investigaUon.
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in this study,.were the best predictors of attrition/persistence. And

low grades were a major determinant of dropping out. (loodrich courser

helped Goodrich students by increasing their GPA's. Are there viable

alternatives? For example, consider credit/no credit courses. Providing

an all.Jrnative to an F grade might reduce attrition considerably.
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Appendix A

Product Moment Correlation Corrections
Variables Obtained Corrected
Correlated Correlation Correlation
U x G phi estimated pt. biserial*
U x 4 phi estimated pt. biserial*
U x Ta pt. biserial
U x R phi
U x S phi
F x G phi estimated pt. biserial*
F x A phi estimated pt. biserial*
F x Ta pt. biserial
F x R phi
F x S phi

Ta x G biserial
Ta x A biserial
Ta x R pt. biserial
TA x S pt. biserial
Ta x E Pearson Pearson corrected for coarse grouping**
R x G phi estimated pt. biserial*
R x A phi estimated pt. biserial*
R x S phi
R x E pt. biserial
S x G phi
S x A phi estimated pt. biserial*
S x E pt. biserial
E x G biserial
E x A biserial
G x A nhi

Variables
U=Group: 1(experimental); 2(contTol)
G-Iradess 1(below avg.); 2(avg. & above avg.)
A=Attrition: 1(dropout); 2(persister)
Ta=Gen. Ache/Apt. (test): Actual ACT Composite scores
R=Baces 1(Black); 2(White)
S=Sax: i(male); 2(female)

F=Fin:eneal Aid: 1(received); 2(not recetved)
E=Employment, hours: 1(0); 2(1-10); 3(11-20); 4(21-30); 5(31+)

estimated pt. biserial*

estimated Pearson***

*W. B. Michael, N. C. Perry and J. P. Guilford, "The Estimation of a
Point Biserial Coefficient of Correlation Ftom a Phi Coefficient,"
British Journal of Psyrhology, Statistical Section, 5:139-150, Nov.,
1952.

**Charles C. Peters and Walter R. VanVoorhis, Statistical Procedures
and their Mathematical Bases (New York: McGraw Hill, 1940),p. 398.

***Je P. Guilford and F. C. Perry, "Estimation of Other Coefficients of
Correlation Ftom the Phi Coefficient," p'syctometrika, 16:335-346,
Sept., 1951; see also J. P. Guilford and Benjamin Ftuchter, Funda-
mental Statistices in PSychology and Education (5th ed., New York:
McGraw Hill, 197337p. 323.
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Appendix C

_,_ ec H0 FA. 1

Sub'ects
All FinancialAid Gr,n.Ach. LIMMI

BA
Variables
U x G:

tot. r -.16* -.12 -.06 -.18
(143) (96) (58) (85)

F x G:

tot. r -.12 -.11 -.14
n (143) (58) (85)con. r -.02 -.08 -.06
n (70)

(31) (39)Ta x Gs

tot. r .45**
n (143) (96)

exp. r .54**
n (73) (73)

con. r .37* .18 .47*
n (70) (23) (47)

R x G:

tot. r .25** .26** -.01 .22*
n (143) (96) (58) (85)

-exp. r .21 .21 -.02 .12
n (73) (73) (27) (46)

con. r .28* .25 .26 .07 /

n (70) (23) (47) (31)S x G:
tot. r .07 -.01 -.03 -.10

n (143) (96) (58) (85)exp. r -.01 -.01 -.05 .10
n (73) (73) (27) (46)

con. r .16 -.09 .24 .03 .28
n (70) (23) (47) (31) (39)E x G:

exp. r .25 .25 32 -.01
n (73) (73) (27) (46)

---Fe;-7-ts*p< .05; **p<. 01. 747.1.i7, tailed,

Sub'ects
All=all subjects in the specified sample: total; experimental;

control

Financial Aids.R(recipients); N(nonrecipients)
Gen.Ach./Apt.(test)..BA(S's w/ below avg. ACT scores); A&AA (S's

w/ avg. & above avg. ACT scores)
Races.B(Blacks); W(Whites)
Sex=M(males); Wemales)
Race & Sex..BM(Black males); BF(Black females); WM(White males);

WF(White Females)
(Legend continued on next page)
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Appendix C (continued)
Sub ects

Race Sex Race & Sex
BM BF WM

Variables
U x Gs

tot. r -.19 -.13 -.26* -.05 -.20 -.12 -.27 .06
n (64) (79) (65) (78) (30) (34) (35) (44)F x Gs

tot. r -.14 -X -.25* .01 -.14 -.08 -.31 .05
n (64) (79) (65) (78) (30) (34) (35) (44)

con. r -.01 -.04 -.05 .08 .03 -.12 -.25 .12
n (31) (39) (31) (39) (14) (17) (17) (22)Ta x G:

tot. r .08 .50** .35* .56** .07 .09 .38 .69**
n (64) (79) (65) (78) (30) (34) (35) (44)

exp. r .25 .70** .52* 55** .17 ,31 .76* 64*
n (33) (40) (34) (39) (16) (17) (18) (22)

con. r -.21 .35 .21 .56** -.19 -.21 .21 74*
n (31) (39) (31) (39) (14) (17) (17) (22)

R x Gs

tot. r .16 .31**
n (65) (78)

exp. r .17 .20
n (34) (39)

con. r .11 .37*
n (31) (39)

S x Gs

tot. r .03 -.12
n (64) (79)

exp. r -.02 -.05
n (33) (40)

con. r .01 .25
n (31) (39)

E x Gs
exp. r .18 .2f -.02 .48* .00 .23 -.23 .62*

n (33) (40) (34) (39) (36) (17) (18) (22)

H-p<.05; **p<e01. two tailed tests

Vari les
G=Gradess 1(below avg.); 2(avg. & above avg.)
U=Groupt 1(experimental); 2(control)
F=Financial Aid: 1(received);2(not received)
Ta=Gen.Ach./Apt.(test)s Actual ACT Composite L,cores
-R=Faces 1(Blar7c); 2(White)
S=Sex: 1(malc); 2(female)

E=Employment, hours: 1(0); 2(1-10); 3(11-20); 4(21-30); 5(31+)

lpr_rroductmorsentc.:)elrration;nsar_j_(ltmlesize
tot. r=correlation of entire sample
exp. r=correlation of experimental sample
con. r= =elation of control sample
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Appendix D

Attrition/Persistence: Uncorrected Product Moment Correlations
Sub ects

All FinancialAid Gen.Ach. Amt. test
BA A&AA

Variables

-.14
(150)

-.10
(150)
.03

(75)

.17

(150)
.23

(75)

-.11
(100)

.23

(100)

.23

(75)

U x As
tot. r

n
F x A:

tot. r
n

con. r
n

T4 x A:
tot. r

n
exp. r

n
con. r 412 .12

n (75) (25)
R x A:

tot. r .08 .08
n (150) (100)

exp. r .02 .02
n (75) (75)

con. r .14 .19
n (75) (25)

S x A:

tot. r .01 -.03
n (150) (100)

exp. r -.07 -.07
n (75) (75)

con. r .10 .05
n (75) (25)

E x As
exp. r -.02 -.02

n (75) (75)
G x A:

tot. r .43** .44**
n (143) (96)

exp. r .4244-*

n (73) (73)
con. r .39** .37

n
(2.11) (2

-.10 -.13
(62) (88)

-.13 -.09
(62) (88)

-.09 .04
(33) (42)

-.01 -.02
(62) (88)

-.11 -.06
(29) (46)

.08 .02 .04
(50) (33) (42)

.15 -.07
(62) (88)
.11 -.19
(29) (46)

.09 .09 .02
(50) (33) (42)

.35*
f4

.01 -.21
(29) (46)

.47** .29**

(58) (85)
.50** .20
(27) (46)
.37* .27

*p.n5; **p<.01. two tailed tests
Sub'ects

All=all subjects in the specified sample: total; experimental;
control

Financial Aid=R(recipients); N(nonrecipients)
Gen.Ach./Apt.(test)=BA(S's w/ below avg. ACT scores); A&AA(S's

w/ avg. & above avg. ACT scores)
Race=B(Blacks); W(Whites)
Sex=M(males); F(females)
Race & Sex=BM(Black males); BF(Black females); WM(White males);

WF(White females)
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Appendix D (continued)
Sub'ects

Race Sex Race & Sex
B W BM BF WM WF

Variables

-,21 -.06 -.03 -.25 -.11 -.19 .00

U x A:

tot. r
(70) (80 (68) (82) (32) (38) (36) (44)

F x A:

tot. r -.10 -.09 -.17 -.01 -.08 -.02 -.20 .05
(70) (80) (68) (82) (32) (38) (36) (44)

con. r .03 -.05 .04 .03 .22 -.01 -.15 -.03
(35) (40) (34) (41) (16) (19) (18) (22)

Ta x As
tot. r 13 .14 .15 .35 -.04 .00 .28

(7G) (80) (68) (82) (32) (38) (36) (4)
cxp. r .22 .37 .41 .09 .60 -.09 .28 .40

(35) (4o) (34) (41) (16) (19) (18) (22)
con. r .02 -.05 .07 .20 005 .02 -.14 .13

(35) (40) (34) (41) (16) (19) (18) (22)
R x A:

tot. r .10 .02
(68) (82)

exp. r .03 -.01

(34) (41)
con. r .11 .10

(34) (41)
S x A:

tot. r

exp. r

.04

(70)
-.05

-.01
(80)

-.12
(35) (4o)

con. r .08 .07
(35) (4o)

E x A:
exp. r -.04 .00

(35) (40)
G x A:

tot. r .37** .48**
(64) (79)

exp. r .26 57**

(33) (40)
con. r .34 .34*

-.29

(34)

.44**
(65)
44**

(34)
.31

p(.05; p<01 two
Variablos

A=Attrition: 1(drop out); 2(persis/
U=Croup: 1(experimental); 2(control
F=Financial Aid: l(received); 2(not

received)
Ta=Gen.Ach./Apt.(test:: Actual ACT

Composite scores
R=Race: 1(Black); 2(White)
S=Sex: 1(male); 2(female
E=Employment, hours: la 2(1-10);

3(11-20); 4(21-30); 5(31+)
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.19 -.30 .24 -.23 .25
(41) (16) (19) (18) (22)

.39** .42* .27 .38* 53**
(78) (30) (34) (35) (44)
.35* .45 .24 .60 .56**
(39) (16) (17) (18) (22)
.37* .45 .37 .29 .37

14 1 ) (17) f22)
tailed tests
r(product moment correirdlpa)

n(sample size)
L. r=correlation of entire

sample
ern. r=correlatiOn of experimental

s2mple
con. r=correlation of control

sample
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APPENDIX G

Grades Descriptive Data:

Means and Standard Deviations of

GPA's Categorized According to Type of Courses

Type of Courses ComprisingSPA's
EXperimental

Total Regular (Goodrich)
GPA GPA GPA

Subject
Sets

'Experiments's_
X
SD
n

ControlL
X

SD
n

2.3194
.9408

(73)

2.0559
.9095

(70)

2.0996
.9854

(73)

2.0559

.9095
(70)

2.8730
.8274
(60-

TYPe of Courses Comprising GPA's
Total CPA = Cumulative GPA based on all types of courses (regUlar and

experimental,Goodrich)
ilegular.GPA = Cumulative.GPA based only on regular (nonGoodrich) courses
EXperimentaIGPA = Cumulative GPA based only on experimental (Goodrich)

courses

Sub'ect Sets
Experimental = subjects in the experimental group who recetved grades
Control = subjects in the control group who received grades

Symbols

= mean GPA for the indicated set
SD = standard deviation of cumulative GPA's for indicated set
n = number of subjects in specified set used to compute the mean and the

standard deviation
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