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ABSTRACT

THE RELATIONSHIP OF SELECTED PREADMISSION DATA TO 
GRADUATION, MEASURES OF GRADUATE PERFORMANCE, AND 

DEPARTMENT PROFILES OF COLLEGE OF EDUCATION 
MASTER' S STUDENTS AT MICHIGAN STATE UNIVERSITY

By

Richard P. Brandt

Statement of the Problem

While there is considerable difference of opinion as to what 

im portance should be attached to the M a s te r 's  degree, it is evident 

that large num bers of people have earned and will continue to earn 

the M a s te r 's  degree. This is particu larly  true of education, where 

one-half of a ll M a s te r 's  degrees are  awarded.

Early educational system s only provided education for the 

very selective. However, cu rren t theory holds that every man is 

entitled to the maximum amount of education he can profitably use. 

Our system  of higher education has responded to this p ressu re  by 

establishing Junior Colleges, branch cam puses, and off-campus 

cam puses. This has allowed m ore people to complete undergraduate 

work and s ta r t  graduate work. In addition, there is a national trend
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toward continuing into graduate work imm ediately following the 

undergraduate work. These two factors have brought about a large 

increase in demand for graduate education.

This increasing demand, in turn, has brought about p r e s ­

sure for selective adm issions from the adm inistrato rs and faculty of 

graduate schools who find their available resou rces depleted. As 

yet, there is no standard method for selection. Very little is known 

about the accuracy or the long range effects of selection.

Organization of the Study

The prim ary focus of the p resen t study, then, was an 

investigation of the relationship of selected preadm ission data to 

predicted success in graduate school. Success was m easured as 

m em bership in one of five categories relating to graduation o r no 

graduation, duration of the M a s te r 's  program , m easures of p e r ­

sistence in the M a s te r 's  program , and m easures of academ ic 

perform ance in the M a s te r 's  program . In addition, the relationships 

of the preadm ission data to departm ent profiles was studied.

In o rder to investigate these concerns, a sample of 358 

M a s te r 's  degree students belonging to one of the five research  

categories as of w inter, spring, sum m er, o r fall 1969 was selected. 

A se rie s  of four m ultiple discrim inant functions was calculated to
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te s t the relationship of the selected preadm ission data to predicted 

category m em bership.

The group of students who had successfully completed the 

M aster1 s degree was then selected from the total sample. A 

m ultiple reg ression  analysis was then calculated to explore the 

relationship between the preadm ission data and the duration of the 

Master* s program . In addition, two canonical correlations were 

computed to relate the preadm ission data to a m easure of persistence 

made up of the total te rm s attended, the total term s m issed, the 

duration, and the average course load and a m easure of academ ic 

perform ance made up of the total grade point average, the total 

credits, and the total cred its deferred.

Finally, factor analyses with the oblique solution for all 

factors with eigenvalues g rea te r  than 1. 00 were run for the total 

graduated group and for each m ajor departm ent within the total group.

M ajor Findings of the Study

The resu lts  of these analyses support the following conclu­

sions based on tests  of significance at the . 05 level where applicable:

1. The selected preadm ission data is significantly related to
m em bership in the graduated, graduated to doctoral program , 
not enrolled for 5 years, academ ic action, or do not readm it 
category.
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2. Selected preadm ission data is significantly different for the 
graduated and the academ ic action groups.

3. Selected preadm ission data is significantly different for the 
graduated and the not enrolled for 5 years group.

4. Selected preadm ission data is significantly different for the
graduated and the do not readm it groups.

5. P readm ission data for graduated groups is significantly related
to the duration of the M a s te r 's  program .

6. P readm ission data for the graduated group is significantly related
to an index of persistence made up of total term s attended, total
te rm s m issed, duration, and average course load.

7. P readm ission data for the graduated group is significantly related
to an index of academ ic perform ance made up of total grade point
average, total cred its, and total cred its deferred .

8. A factor analysis of preadm ission data for the graduated group 
yields an in terpretable se t of factors.

9. The se t of factors for each m ajor departm ent is alm ost identical
to the set of factors for the total group and for each other 
departm ent.
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C H A P T E R  I

RATIONALE OF THE STUDY

Statement of the Problem

The problem of controlling graduate adm issions and 

enrollm ents is  causing increasing concern among the adm in istra to rs 

of graduate schools. The graduate adm issions officer at the U ni­

versity  of Michigan reported that graduate applications increased 

20 percent in the academ ic year 1966 -157 over the academ ic year 

1965-66. * The Dean of the College of Education a t Michigan State 

University recently established a faculty com m ittee to work on the 

problem of adm issions and enrollm ents. Enrollm ent has become a 

problem a t Michigan State. The Graduate Student A ffairs Office 

reports an annual increase in enrollm ent of approxim ately 12 percent 

in its  annual report for the academ ic year 1968-69.

Spaeth notes that the increase in p ressu re  is  partly due to

the fact that a degree from a good graduate school is  the best way

2
to insure a place in a profession. More im portant for Colleges of 

Education is the trend of increased  education requirem ents currently

1
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being demanded for certification by the state leg isla tu res and teacher
3

organizations. The p ressu re  for adm ission to graduate study is  also

being intensified by the decreasing tim e lag between the end of the
4

undergraduate program  and the s ta r t  of the graduate program .

Davis reported that 32. 6 percent of the college sen iors he sampled 

in 1961 planned to go to graduate school the following academ ic year.
5

An additional 44 percent planned to attend at a la te r  date. Grigg 

reported that a study of college seniors in 1956 showed that 83 percent 

intended to go on. A two year follow -up on this sam e group showed
g

that 48 percent had actually enrolled as of June 1958.

The increased demands for graduate education a re  being felt 

especially in Colleges of Education. In 1940, one-third of all 

M a s te r 's  degrees were awarded in education. By 1960, one-half
7

of all Master* s degrees were awarded in education. Grigg reports 

that twenty thousand M a s te r 's  degrees were awarded in education in
g

1950. He estim ates that fifty thousand will be awarded in 1975.

The production of M a s te r 's  degrees by the colleges of education in

Michigan is  even m ore striking. The Citizens Committee on Higher

Education in Michigan reported that 2, 553 M a s te r 's  degrees were

awarded in education in 1963. The second highest number of degrees
g

were awarded in English, which had 616.

As graduate schools reach  the lim it of their resources, 

faculty and adm in istra to rs concerned with adm issions policy seek
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ways of lim iting enrollm ents. Berelson notes that graduate schools 

have traditionally depended on a high rate  of attrition  to keep en ro ll­

ments in line with resources. This resu lts  in a norm al ra te  of 

attrition  of 40 percent. Some graduate schools, however, a re  turning 

to careful screening of applicants to lim it enrollm ent. This has been 

done for some time in the professional schools, according to B e re l­

son, and has resulted in a norm al a ttrition  ra te  of about 10 percent. ^  

Recently, graduate schools have also  used the techniques of lim ited 

adm issions and establishm ent of off-campus cen ters. ** The College 

of Education a t Michigan State has had lim ited enrollm ent in specific 

Master* s program s and a nondegree program  which functioned often 

as an open door to graduate work. The open door policy in the non- 

degree program  has recently been elim inated by faculty action. In 

addition, adm ission requirem ents in certain  departm ents a re  going 

up. This follows the pattern suggested by Kurland. Kurland points 

out that the norm al pattern  is  to se t certain  logical adm ission re q u ire ­

m ents such as minimum grade point or minimum te s t sco res. As 

p ressu re  for adm ission increases, the norm al tendency is  to ra ise  

the minimum requirem ents. Eventually, the requirem ents a re  se t 

so high that they no longer bear any relationship to success in a 

graduate program . ^

As adm issions requirem ents go up, the p ressu re  becomes 

g rea te r to se lec t the m ost academ ically competitive applicants. The
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selection problem in graduate adm issions, then, re la tes quite closely 

to the problem of personnel selection. In personnel selection the

im portant question is  whether the person being considered will be

13able to perform  the job o r not. In graduate adm issions the 

im portant question is  whether or not the person will graduate. The 

problem of effective selection has been puzzling re sea rch e rs . Irvine 

and Fedler, in dealing with the problem of differentiating between 

graduates and nongraduates, found that the predictions based on an

analysis of available data were subject to large e r ro rs  with respect

14to graduation or no graduation. Other authors have also  noted this

problem. Mayhew suggests that re sea rch e rs  should be content with

15sorting applicants into upper, middle, and lower categories.

Bogue suggests a model for establishing cutting sco res on adm ission

requirem ents which elim inates only the bottom students for whom

16failure is p ractically  guaranteed.

In addition to the problem of selection of successful s tu ­

dents, the problem of efficient use of student and university  

resou rces is  involved in a good adm issions p rocess. B rubacher, 

Henderson, and Meder advance the concept that adm issions re q u ire ­

ments m ust guarantee efficient use of the student* s talent, the best

use of the school* s unique qualities, and the best fulfillment of

17so c ie ty 's  needs. It is  particu larly  im portant that adm issions
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program s m eet these requirem ents in light of the disproportionate

amount of higher education resou rces needed to operate a graduate

program . One study at the University of Michigan noted that the cost

ratio  for freshm an-sophom ore, jun io r-sen io r, and graduate program s 

18was 1:3:8. McConnell em phasizes that re se a rc h e rs  should d irec t

their attention to the problem of efficient use of University resou rces

and not to better selection procedures. He contends that "planning

for the future should be based on what seem s to be an inescapable

assumption, namely, that in the long run Am erican Higher Education

19as a whole will not become m ore selective. " Several questions in 

addition to the question of graduation need to be answered in o rder 

to guarantee the effective use of student and U niversity resources.

It would be necessary  to know the average duration of a Master* s 

program  in various departm ents, the average course load of the 

student, and the average number of term s m issed by the student in 

order to guarantee maximum use of the school* s resou rces. It 

would be necessary  to know the departm ental ch arac te ris tic s  of each 

m ajor in o rder to insure the best use of the student* s talent. Finally, 

the particu lar course offerings and degree program s of the U niver­

sity m ust be aligned with the needs of the society served by the 

University.
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Purpose of the Study

The purpose of this study is to investigate the relationship 

of selected preadm ission data with several m easures of graduate 

success. The f irs t question of in te rest is the predicted m em bership 

in one of five groups. The f irs t of these is the group that graduated 

within the prescribed tim e lim its but have not continued to the Ph.D . 

program  a t Michigan State. The second group is  comprised of s tu ­

dents who graduated within the prescribed tim e lim its and continued 

in the Ph.D . program . The third group is made up of students who 

have had academ ic action taken against them as a resu lt of poor p e r ­

formance in the M a s te r 's  program . The fourth group is made up of 

students who have been asked to withdraw from the program  for 

various reasons. The las t group is made up of students who were 

accepted and enrolled for various num bers of te rm s, but have not 

re-en ro lled  for at least five y ears  and are , therefore, no longer 

eligible to use their earned cred its for a Master* s degree. The 

purpose of exploring the question of group m em bership is to examine 

the basic question of graduation or no graduation.

A second purpose of this study is to rela te  the two graduated 

groups to indices of duration, persistence, and academ ic perform ance. 

These relationships will provide m easures of resource use. Since 

several predictor variables will be involved, the m ultivariate
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techniques of multiple regression , d iscrim inate analysis, and 

canonical correlation will be used.

An additional purpose of this study is  to examine the d ep a rt­

ment profiles of the graduate group. This information is  needed in 

o rder to se lec t the departm ent in which a particu lar student would 

be m ost likely to succeed.

The following hypotheses were formulated to examine the 

above questions:

1. Selected preadm ission data is significantly related  to 
m em bership in the graduated, graduated to Ph.D . program , 
not enrolled for five years, academ ic action, or do not 
readm it category.

2. Selected preadm ission data is  significantly different for the 
graduated and the not enrolled for five years groups.

3. Selected preadm ission data is significantly different for the 
graduated and the academ ic action groups.

4. Selected preadm ission data is  significantly different for the 
graduated and the do not readm it groups.

5. P readm ission data for the graduated groups is  significantly
related to the duration of the Master* s program .

6. Preadm ission data for the graduated group is  significantly
related to an index of persistence for the Master* s program .

7. P readm ission data for the graduated group is  significantly 
related to total grade point, total cred its , and total cred its 
deferred  considered together.

8. A factor analysis of preadm ission data for die graduated 
group will yield an in terpretab le se t of factors which will 
be different for each departm ent.
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Theory

Theories related to the graduate adm issions process are

generally concerned with explaining patterns of adm inistrative behavior

or the prediction of academ ic success. Bogue suggests a theoretical

model which combines the adm inistrative patterns with the predictive

2 0system  to yield a decision c rite ria  for adm issions. Bottenburg

and C hristal theorized that adm inistrative patterns among a group

of ra te rs  could be grouped or clustered into a sm all num ber of pat-

21tern s which would explain ra te r  policy. W herrys used a factor

analysis technique to identify the principal fac to rs of a rater* s

decision; ra te rs  with s im ila r profiles were then grouped in a sim ila r

22m anner to Bottenburg and Christal* s work. Roscoe theorized that

some unknown, and therefore unidentifiable, variab les w ere included

in a rater* s assessm en t of a student. He presented each ra te r  with

a lis t of graduated students and asked each ra te r  to select the top

ten graduates from the lis t. He felt that this technique would help
23

to include any nonm easurable values in the system . The studies 

which attem pt to explain adm inistrative behavior do not generally 

try  to predict academ ic success. The intent is  to identify the values 

underlying adm ission decisions.

Theories relating preadm ission data and other factors to 

m easures of academ ic success are  num erous. The grade point is
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the m ost universally accepted criterion  of success in the academ ic 

setting. Most re sea rch e rs  use the grade point a t some point in the 

program , therefore, as a m easure of success. M ehrabian c o r re ­

lated advisor ratings with grade point average on the assumption

that faculty ratings of graduate students will be consistent whether

24they are  in the form of grades or ratings. Owens related peer

ratings to grade point average to te s t the assum ption that students

25are  able to so rt them selves into ability groups. Careton, Payne,

Newman, Borg, H erbert, and S trieker a re  among severa l authors

who theorize that grade point average can best be predicted by using

26some combination of factors. The p articu la r combination of 

factors seem s to vary with each author. M easures relating to b io ­

graphical data, academ ic perform ance, and tes t data a re  usually 

included.

Fedler notes, however, that the ability to predict grade

point average may be as necessary  as putting a razo r edge on a hoe.

Bogue, Irvine, and Mayhew concur with Fedler in theorizing that the

m ost relevant question in prediction studies might be the prediction

28of graduation or no graduation. Irvine notes, however, that d ea l­

ing with the dichotomous question of graduation or no graduation is

29subject to large sta tis tica l e r ro rs . Mayhew theorizes, therefore, 

that it  seem s to be m ost profitable to consider sorting applicants
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30into severa l broad categories. Bogue suggests fu rther that

sta tistica l methods should be employed to define a theoretical

adm issions model which not only allows for selecting applicants

into several categories, but also  m inim izes the prediction or sorting 

31e r r o r s .

Organization of the Study

Selected preadm ission data for five graduate student popu­

lations will be run in a discrim inate analysis to determ ine the r e la ­

tionship between group m em bership in a particu lar population and 

the preadm ission data. P readm ission data for the sample of students 

who received the M a s te r 's  degree will also be related to indices of 

persistence, duration, and academ ic perform ance to determ ine the 

relationship of the preadm ission data to m easu res of resource use.

In addition, the graduated group will be examined by departm ent to 

determ ine if significant departm ental charac te ristic s  a re  p resent in 

the preadm ission data.

The relevance of the problem of selection in graduate ad m is­

sions and a rationale for a study of selection procedures has been 

presented in Chapter I. The lite ra tu re  related  to selection and p re ­

diction in graduate adm issions will be reviewed in Chapter II. The 

specifications of the sam ple, nature of the preadm ission data and 

the c rite ria , and a description of the methodology for analyzing the
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data will be presented in Chapter III. The resu lts  of the analysis 

will be presented in Chapter IV, and the conclusions and a sum m ary 

will be presented in Chapter V.
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C H A P T E R  II

REVIEW OF THE LITERATURE

Importance of the 
Master* s Degree

There is  considerable difference of opinion in the lite ra tu re

as to the place of the M a s te r 's  degree; B erelson notes that scholars

debated whether it was a term inal degree or a steppingstone to a

doctorate as early  as 1902. * In 1910, Calvin Thomas of Colombia

described it as "a slightly cultural degree, partly  a research  degree,

but everywhere a teaching degree, mainly for the secondary schools. "

Berelson quotes J. P. E lder, then graduate dean of Harvard, as

saying, "The Master* s degree is , a t present, a bit like a s tre e t-
3

w alker--a ll things to a ll men (and a t d ifferent p rices). " W hatever 

the place of the degree, it is  evident that i t  is  an extrem ely popular 

degree. In the academ ic year 1962-63 alm ost 88, 000 people earned 

the M a s te r 's  degree. In 1953-54 it  was the highest degree held by 

half of a ll college and university  faculty m em bers. It was the highest
4

degree held by 60 percent of a ll new faculty m em bers in 1962 -63.

15
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Berelson reports that as of 1960, alm ost 600 institutions 

were awarding the Master* s. Over a quarter of these were liberal
5

a r ts  or teachers colleges. Snell repo rts that 30 percent of the 

liberal a r ts  colleges, 63 percent of the teachers colleges, and all
g

of the m ajor universities award the M a s te r 's  degree. The highest

proportion of M a s te r 's  degrees are  awarded in education. In 1940,

one-third of all M a s te r 's  degrees were awarded in education. Now,

nearly one-half a re  awarded in education. In 1950, this amounted

to 20 thousand degrees in education; 50 thousand degrees are  p ro -
7

jected for education by 1975. A large p art of this output is  accounted 

for by a few large universities. In 1961-62, for instance, the top 

ten degree-producing institutions accounted for approximately 15.5
g

percent of the total output of Master* s degrees. It is interesting to 

note that two of the top ten degree-producing institutions in this study 

were the University of Michigan and Michigan State University.

Political or Social Theories 
Governing Selective Admissions

The availability of education has always been related to 

current political and social practice. Higher education for the few 

had its  origins in the Greco-Roman culture. Liberal education was 

for the upper class. A ristotle taught that the mind rules the body 

and it was a simple extension of this that led to the theory that the
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g
upper class ru les the lower c la ss . In P la to1 s Republic, the ultim ate 

control of the state was given to a sm all body "whose intellectual 

potentialities have been winnowed from  the chaff of the populace by 

a severe and exacting dialectic . The educational theories of the

renaissance called for education of the elite, also . In the early  

history of United States education, Thomas Jefferson  called for p ro ­

gressive screening on the basis of in tellectual ability. **

C urrent thought seem s to be supporting the idea of providing 

maximum education for all who want it. T. R. McConnell sta tes:

"In a dem ocracy i t  is  ju s t as g rea t a crim e to prevent a man, strong 

in mind or charac ter, o r body, from accomplishing what nature gave 

him power to do, as to prevent a weak man from  exerting his power

12to the fullest extent in competition or cooperation with his fellows. " 

The Educational Policies Com mission of the NEA concurred in their 

statem ent: "While governing boards of faculties of educational 

institutions can do much to regulate college attendance, e ither by

restric tion  or expansion, the A m erican people them selves ultim ately

13decide who will go to college. " Henderson s ta te s  that the problem  

of who should be educated should be determ ined by the needs and 

desires  of the individual, the resou rces, responsib ilities, and

purposes of each institution, and the ideology, manpower, and

14citizenship needs of the nation. B rubacher quoted Horace Mann
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as saying, "Education is  the g rea t equalizer of the conditions of men

15--the balance wheel of the social m achinery. "

While cu rren t thought seem s to support maximum opportunity

for everyone, there is  also  the re s tra in t of lim ited resou rces. Many

authors recognize this and suggest selective adm issions program s

which seek to a ttra c t the best qualified students to graduate program s.

The NEA Educational Policies Commission called for heavy em phasis

in attracting  the gifted student, and selective recru itm ent as opposed 

16to adm ission. B rubacher notes that the talented student is  often

the forgotten man. He says justice demands that a student with

17superior ability should have superio r opportunity. Snell in his

recom mendations for improving the M a s te r 's  degree advocates

minimum adm ission standards and program s no longer than a calendar

18year in length so that m ore people can go through them.

H arte and Thompson, in their survey of legal cases 

involving adm ission requirem ents, rep o rt that the courts have con­

sistently  upheld the right of the university  to se lec t students. The 

case of Burel vs. Davision in 1894 is  a landmark case which e s ta b ­

lished education as a privilege and not a right. The case of Lener

vs. the State Board of Education of New York upheld the right of

19Brooklyn College to in s is t on a minimum entrance score.
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Changing P re ssu re s  in 
Admission Systems

The e a rlie s t adm issions system  belonged to the Greeks and

was operationally sim ple. The G reeks only educated m ales from

fam ilies of nobility. So, the only adm ission requirem ents were 

2 0blood and sex.

Early requirem ents in Am erican un iversities were also 

quite sim ple. Broome repo rts  that the e a rlie s t requirem ents on 

record were published by H arvard in 1692. The H arvard re q u ire ­

ments read as follows:

When any scholar is able to read Tully or such like 
classical Latin author ex tem pore, and m ake and speak true 
Latin in verse  and prose, neo (ut aiunt) m orte , and decline 
perfectly the paradigns of nounes and verbes in ye Greeke 
tongue, then may hee bee admitted into ye college, nor shall 
any claime adm ission before such qualifications.'**

The examination over the above requirem ents was usually 

given by the president of the school. H illgarth repo rts  that by 1872, 

the adm ission decision had shifted to the faculty. The procedure in 

1872 was to apply to the academ ic council, stating p resen t qualifica­

tions and the year of expected graduation. Most graduate students 

were from the undergraduate program  a t H arvard. Thus, the faculty

had several years in which to decide who should be given the oppor-

22tunity to go on.
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The adm issions problem in graduate school has evolved from

a simple beginning into a serious problem for adm inistration. Snell

sees the increasing p ressu re  as being caused by five h isto rical

factors. F irs t, by the period of 1870-1890 there were many teaching

positions in colleges for those with a M a s te r 's  degree. Second, the

rapid expansion of high schools and colleges prepared many m ore

students for graduate work and eventually created a demand for m ore

teachers with the Master* s degree in the high schools and colleges.

Third, the elective system , which was widely adopted in the colleges

in the 1890* s, prepared students for the specialized work in graduate

school. Fourth, Am erican women, demanding equal rights, were

firs t admitted to graduate school ju st p rio r to the civil w ar. In the

period 1870-1958 women earned 34 percent of all Master* s degrees.

Fifth, the development of sum m er schools enabled public school

teachers to continue their studies. Summer school enrollm ent
23nationwide jumped from 132,500 in 1919 to 943,000 in 1949.

Groesbeck feels that the m ore recen t increase  in adm issions

pressure  is due to the increasing number of people receiving the

B. A. degree, increasing num bers of these people who want graduate

work, and the decreasing tim e lage between the end of the B. A.

24program and the s ta r t  of the Master* s degree program .

Davis documented Groesbeck* s contention that g rea te r  

numbers of people receiving a B. A, degree want graduate education.
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He found in his survey of graduating seniors in 1961 that 32. 6 percent

were expecting to go to graduate school in the following year. An

2 5additional 44 percent expected to go a t a la te r date. Davis found, 

further, that the undergraduate grade point co rre la tes well with 

graduate plans. He found that 54 percent of the students graduating 

in the top fifth of their class planned to go on in the next academic 

year. By comparison, only 35 percent of the students graduating 

in the top half and 22 percent of the students graduating in the bottom
2 q

half planned to go on. Grigg repo rts  that a National Science Founda­

tion two year follow-up study found that 83 percent of the graduating 

seniors in 1956 expressed a desire  to go to graduate school. A

survey of the same sample two y ears  la te r showed that 48 percent had

27actually enrolled in graduate school as of June 1958.

Grigg in terpreted  this data to mean that many students were 

postponing their graduate work and would be applying to graduate 

school at a la ter date. The data on graduating seniors in education 

compiled by Davis supports this opinion. He found that m ore educa­

tion students said they were going to graduate school a t a la ter date

than those planning on attending im m ediately. Very few said they

2 8never planned to go to graduate school.

T. Ft. McConnell notes another source of p ressu re  for 

graduate adm issions. College and university adm in istra to rs often
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establish off-campus centers and branch cam puses in o rder to satisfy

the demand for serv ices that cannot be m et at the main campus.

Establishm ent of these centers, according to McConnell, not only

satisfied these demands but generates additional demands from

students in the community who a re  encourated to attend graduate

2 9school because it is now m ore accessib le.

Huganir, in an a rtic le  dealing with part-tim e students, 

em phasizes the fact that industry is  often attracted  to an a rea  

partially on the basis of the educational facilities that will be av a il­

able to their employees. Tuition refund plans offered as a fringe

benefit thus become an im portant factor in the number of part-tim e

30students attending an institution.

The Effects of Selective Adm issions

As enrollm ent p ressu re  increases, U niversity ad m in is tra ­

tors often re so r t to selective adm issions to balance the demand for 

serv ices against the available supply. Many opinions have been 

offered as to who should do the selecting, how the selection should 

be done, and what the scope of the selection should be.

Hillgarth, as was mentioned ea rlie r , reported that the 

selection decision was given to the faculty in the early  years of 

graduate education. Grigg repo rts that the graduate school generally 

determ ines broad policies such as residence requirem ents, foreign
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language requirem ents and minimum cred it requirem ents. However,

31i t  is  the departm ent that actually se lects the students. Berelson

concurs with the statem ent, "The graduate school adm its students, to

be sure, but the departm ents really  se lect them (what one university

president describes as * something amounting alm ost to a guild

32system  with restric tion  of entry a t the departm ental lev e l' ). "

Thus, the fact that selection is done a t the departm ental level is  well

established. There is  some difference of opinion as to whether

selection should be done a t the departm ental level, however. May-

hew and Jenson both feel that selection should be done a t this level.

They feel that the objectives and policies of each departm ent are

sufficiently different as to make selections outside the departm ent 
33ineffective. The work of Bottenburg and C hrista l also  tends to

support selection at the departm ental level. Their studies of rating

charac teristics showed that any grouping of ratings tended to reduce

predictive efficiency. They did, however, make a strong case for

combining ratings in the m ost efficient m anner possible so as to keep

34prediction loses within tolerable lim its. H ills, in his survey of

2
prediction research , noted, however, that multiple R resu lts  show 

very little difference between sim ila r departm ents. The only s ig ­

nificant differences occur between widely different departm ents such

35as physics and education. Irvine reports, also, that the U niversity
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of Georgia uses a m ultiple prediction equation to predict their

app lican t's  likelihood of success a t the undergraduate level. The

same equation is  applied for the whole university. However, a higher

3 6score is  som etim es necessary  to be admitted to some departm ents.

Methods of selection vary widely. One type of selection

which is becoming m ore recognized is  the preselection which takes

place when the student decides to apply to a given institution. Gropper

and F itzpatrick repo rt that the actual decision to go to graduate school

37usually occurs in the third or fourth year of college. Berelson 

found that only 35 percent of the students applying for the Doctorate 

degree had made the decision by the end of college. This is  con­

trasted  with the field of medicine where alm ost half of the m edical

38students made the decision before college. Davis noted that a

definite geographic selection is  made by the student. He found that

70 percent of the students in his sample went to graduate school

3 9within a four hour drive of their home. B erelson reports, also, 

that m ost students apply to m ore than one school. His survey of 

graduate applications for the academ ic year 1958-59 showed that

74.000 students applied to the schools in his sam ple. Of these,

51.000 w ere accepted and 39,000 new students actually showed up.

Or as Berelson states: "About one-half of the applications anywhere,

40showed up somewhere. " Since m ost students apply to m ore than
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one school, this leads to the conclusion that everyone gets in 

somewhere.

Selection procedures at the individual institutions vary 

from open door policies to application of complex s ta tis tica l p red ic ­

tion form ulas with associated cutting sco res. The basic requirem ent 

a t any institution is  a Bachelor* s degree with a good academ ic 

record. The various departm ents add requirem ents to th is. One 

of the m ore popular requirem ents is  the Graduate Records Exam ina­

tion or the M iller Analogies test. However, Berelson seem s to 

sum m arize the conclusions of many authors with regard  to te s ts  in 

his statement:

Improving the selection devices is  a t best doubtful. At one 
tim e, high hopes were held for the Graduate Record Exam ina­
tion, but now the consensus is , I think, that i t  is  useful only for 
the candidate from the unknown college, and then only m arginally 
so.

Kurland sees the norm al selective adm issions p rocess as

starting out as a logical system  and progressing to an irre lev an t

system . He feels that m ost schools or departm ents s ta r t  with

reasonable requirem ents which are  related  to academ ic success.

Then, as  the number of applicants in creases, the reaction of the

departm ent is  to keep the same m easures and only ra ise  the minimum

scores. In this way, according to Kurland, requirem ents a re  ra ised

42up until they no longer bear any relationship to academ ic success.
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M eder also  feels that adm issions system s generally s ta r t 

out with reasonable requirem ents and become irre lev an t in time.

He w rites:

A requirem ent originally imposed because of its  relevance 
to college curriculum , having lost i ts  relevance, has been con­
tinued, perhaps in a modified form, partly  as a m atter of vested 
right enjoyed by some college departm ent, partly  for reasons 
of tradition, partly  for reasons of emotion, all justified by ap p ro ­
priate ra tio n a liz a tio n s .^

C hristal, in his work quantifying the values underlying ratings, noted

that one of the problem s in selective adm issions is  that we a re  not

capable of weighing the data provided by severa l variab les without

44the help of a computer. Yet, very few adm issions system s are  

based on a com puter-generated composite of the app lican t's  record .

The scope of the selection system  is  a topic that is  receiving 

some attention especially by advocates of com puter managed ad m is­

sion system s. The traditional approach is for the adm issions 

committee to screen  the applicants and turn the accepted students 

over to the faculty for the prescrip tion  of a program . Walton su g ­

gests, however, that with the ability of the computer to p rocess and 

sum m arize large amounts of data about an applicant, educators

should s ta r t to consider m erging the adm ission and academ ic advising

45functions into a continuous process. E ric  Rodgers agrees with 

Walton in his statem ent that the adm issions p rocess is  not that
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im portant as long as it  does not guarantee a degree. Thus, Rodgers

46is  an advocate of a continuous selection process.

The prim ary  goal of a selective adm issions program  is to 

control the number of students adm itted to graduate program s. How­

ever, selective adm issions can produce some im portant side effects. 

One side effect that has been noted by Hills is  that the student popu­

lation becomes m ore uniform when selective adm issions procedures 

are imposed. The population average of the selection m easures tends 

to go up. According to H ills, the increased population average affects

grading p ractices in a school. The minimum standard for a given

47grade tends to go up. Duration of the graduate program  and

attrition ra tes  also  seem  to be affected. Goodrich repo rts that, in

an open door adm issions situation, borderline students a re  often

admitted and often succeed simply because they a re  persisten t. That

4 8is, they stay in school until they wear down their p ro fesso rs.

Berelson reports that we can get an idea of the effects of selection

on the attrition  rate  by comparing the graduate schools with the

medical schools. The m edical schools screen  applicants very care -

fully. This resu lts  in approximately 10 percent attrition . The

graduate schools, on the other hand, have a much ea s ie r  screening

49process, and an attrition  ra te  of about 40 percent.
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Prediction Studies Related 
to Selective Admiasions

Many authors have gone beyond theoretical considerations 

about selective adm issions and have attem pted to re la te  preadm issions 

data to actual perform ance in graduate school. Their studies can be 

categorized under the broad heading of prediction studies. The 

authors of these studies use a wide variety  of m easures of both p e r ­

formance and predictive data. Therefore, it  seem s useful to consider 

their m easures separately.

The relevant studies will be sum m arized by m easures of 

perform ance firs t. The studies will then be sum m arized by p r e ­

dictive m easures. Results will be sum m arized with the section on 

predictive m easures.

M easures of Perform ance

In prediction studies relating to graduate education the

m easure of perform ance is  always designed to define success in

graduate study. The m ost common m easure of perform ance is  the

grade point average. Depending on the purpose of the study, grade

point can be m easured a t various points in the program  or calculated

on only a portion of the total work completed. Newman correlated

the grade point average for 66 psychology students who had 9 or

50m ore cred it hours with the Graduate Records Examination. Platz
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used the f irs t  sem ester grade point average as a c rite ria  to corre la te

with undergraduate grade point average and M iller Analogy Test 

51scores. Jenson used the grade point average of the courses taken

in the student1 s m ajor as the c rite ria  for a m ultiple correlation with

52undergraduate grade point average and M iller Analogy Test scores.

Borg used grade point average after 15 credit hours in a correlational

53study of the Graduate Records Examination. Careton, Eckhoff,

H erbert, Owens, Payne, and S trieker all used overall grade point

average a t graduation in correlational studies with various predictor 

54variab les. Payne brought out the point in his study that the grade 

point average should not be regarded as ra tio  data. Therefore, the 

median grade point should be used in place of the m ore commonly 

used mean grade point. This could be quite a significant point since 

all studies concerned with grades use the mean grade point. How­

ever, Payne found that the mean grade point and the median grade

point correla ted  . 98. Thus, he concluded that i t  is  acceptable to

55use the sim pler mean grade point.

Another m easure of perform ance is  the assessm en t o r the 

rating of the adm issions com m ittee. This type of a m easure is 

simply a statem ent of cu rren t adm issions policy, as the prospective 

student has not enrolled for any courses a t the tim e of the m easure. 

Mehrabian used a multiple regression  equation of severa l preadm ission
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56variables to predict the rating of an interview committee. Houston

used a regression  technique developed by Bottenburg and C hristal to

57group the ra te rs  into sim ila r policy groups. W herrys used a p ro ­

file of factors analysis to accom plish a grouping of ra te rs  in his 

58study.

A few authors have used faculty ratings of graduate students 

as a perform ance m easure. This type of a m easure is  a statem ent 

of academic policy, as the student has now taken courses and engaged 

in other activ ities around the school which a re  charac te ristic  of 

graduate students. Roscoe presented graduate advisors with a lis t

of recent graduates and asked the advisors to pick the top ten

59graduates. Platz correlated  preadm ission data with faculty ratings

60of f irs t sem este r doctoral students. Careton, in his study of the

predictive efficiency of the M iller Analogies Test, correlated  te s t

61scores with faculty ratings of f ir s t  sem ester doctoral students.

Some attem pts have been made to deal with the graduation - 

no graduation question. Wright related  severa l biographical and

62academic variab les to graduation in a ten year longitudinal study.

Roscoe and Houston studied a sam ple of doctoral students who

graduated from  their program  versus a sam ple who w ere dism issed

63from the program . Irvine used a m ultiple reg ression  technique 

to predict graduation for undergraduates on the basis of several 

academic and te s t m easures.
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Other studies of perform ance m easu res include the work of 

S trieker and Huber, who studied the relationship of te s t sco res  to 

the number of months between the end of course work and the o ral 

examinations for doctoral students, and the study of Spaeth, who

65related several variab les to the quality of graduate school attended.

Mehrabian studied the relation of three m easu res of p e r ­

formance to preadm ission data by combining the m easu res into one

66overall index found by adding the Z -score of the th ree m easures.

Predictive M easures

Predictive m easures relating to graduate education a re  

generally either m easures of p rio r perform ance or biographical 

data. Biographical data includes such item s as age, sex, m arita l 

status, number of dependents, o r other data which describes the 

personal attribu tes of the applicant. M easures of p rio r perform ance 

include grade point averages for p rio r work, te s t sco res , ratings, 

or other variab les which describe the applicant relative to some 

standard of perform ance.

Grade point averages from p rio r work a re  included in alm ost 

a ll prediction studies in graduate education. T herefore, i t  seem s 

useful to sum m arize these studies by the o ther variab les studied.

T est scores from various types of standardized tes ts  a re  

often used as predictive m easures. The Graduate Records
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Examination and the M iller Analogies T est a re  two of the m ore

popular tests  used. These tes ts  a re  usually used in combination

with other m easures in a m ultiple correlation  equation. The highest

correlation between the M iller Analogies T est and grade point was

found by Careton in his study of 38 graduate students in psychology

in 1949. He found that the M iller Analogies T est correla ted  . 68 with

67firs t sem este r grade point average. This study has been reported

consistently as the highest correlation  found in the reviews of the

lite ra tu re  of other authors who a re  studying the predictive power of

standardized tests . Most correla tions involving te s t sco res a re

considerably lower. Payne found a correlation  of .26 between the

M iller Analogies T est and grade point average for 219 students who

68completed a Master* s degree in education. Jenson found a m ultiple
2

R of . 489 using the undergraduate grade point average and the

M iller Analogies T est to predict graduate grade point average.

Jenson also used sco res from the Iowa M athem atical Aptitude T est

in his study, but was unable to estab lish  a significant relationship

69between these sco res and the graduate grade point. Eckhoff, in

her study of Master* s degree students in education, found a m ultiple
2

R of , 51 using undergraduate grade point average, the M iller

70Analogies Test, and the Graduate Records Examination. Mehrabian 

and Platz used the M iller Analogies T est sco res  to p red ic t faculty
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ratings. They both found the MAT to be significantly related to the

71faculty ratings.

Studies involving the Graduate Records Examination seem  to

produce correla tions of approxim ately the same magnitude as the

M iller Analogies Test. Borg, in his study of graduate students in

education a t Utah State, found that the GRE verbal score correlated

. 36 with graduate grade point average. The GRE quantitative score

72correlated . 37 with GPA. N either of these was significant. Newman

found that the GRE verbal and the quantitative sco res correla ted  . 21

and . 18 respectively with graduate GPA for his sam ple of 66 graduate

73students in psychology. Roscoe, S trieker, and Houston each used 

GRE scores in m ultiple correla tions studies. Their resu lts  concurred 

with the resu lts  of Jenson and Eckhoff in finding that the undergraduate 

grade point accounted for the m ajority  of the variance in the multiple 

correlation equation.

H erbert, in his study of education graduate students a t 

Duquesne, used sco res from the National T eachers Examination in 

a multiple correlation  study to predict graduate grade point. How­

ever, he found that the only significant correlation (.57) was between

75the undergraduate grade point and the graduate grade point.

Owens used the undergraduate grade point, a score on the 

Watson G aser C ritical Thinking Test, graduation from a private o r
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public undergraduate school, and whether the subject was an Ohio

State graduate or not to predict graduate grade point average for
2

education students. He reported a multiple R or .524, which was

76significant at the . 01 level.

Ratings of the quality of the undergraduate school or d ep a rt­

ment have also been used as predictive m easures. Mehrabian,

Owens, and Spaeth used ratings of the undergraduate school

developed from a selectivity index published in a document which

77
surveyed undergraduate schools.

H erbert used several m easures including years of teaching 

experience, undergraduate m ajor, undergraduate student teaching

7 8grade and year graduated with B. A. in a m ultiple correlation study.

Age, sex, and m arita l status a re  the m ost common b io ­

graphical data used in predictive studies. Spaeth used father* s

79education and family income, in addition to age and sex. Wright,

in his 10 year longitudinal study, found age to be an inverse indicator 

80of success. Mehrabian found sex to be an insignficant indicator

81in his study of graduate students a t UCLA.

Summary

While there is considerable difference in the lite ra tu re  as 

to what im portance should be attached to the Master* s degree, i t  is
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evident that large num bers of people have earned and will continue to 

earn the M a s te r 's  degree. This is particu larly  true of education, 

where one-half of a ll Master* s degrees a re  awarded.

Early educational system s only provided education for the 

children of nobility. Even the early  system  in the United States was 

very selective. However, curren t theory holds that every man is 

entitled to the maximum amount of education he can profitably use.

Our system  of higher education has responded to this p ressu re  by 

establishing Junior Colleges, branch campuses, and off-campus 

graduate cen ters in addition to expanding the facilities a t the main 

campuses. This has allowed m ore people to complete undergraduate 

work and s ta r t  graduate work. In addition, there is a national trend 

toward continuing into graduate work im m ediately following the u n d er­

graduate work. These two factors have brought about a large increase 

in demand for graduate education.

This increasing demand, in turn , has brought about p r e s ­

sure for selective adm issions from the adm in istra to rs and faculty 

of graduate schools who find their available resou rces depleted. As 

yet, there is  no standard method for selection. Very little  is known 

about the accuracy or the long range effects of selection.

Prediction studies a re  often used to attem pt to increase  the 

accuracy and a sse ss  the effects of selective adm issions program s.
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The overall graduate grade point is  by far the m ost popular criterion  

in prediction studies. However, faculty ratings, peer ratings, d u ra ­

tion, and graduation or no graduation have been used as c rite ria .

The m ost popular predictive variab les have been undergraduate grade 

point averages and standardized tes t sco res . However, sex, m arita l 

status, age, quality of the undergraduate school, undergraduate m ajor, 

and other variables have also been used.
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C H A P T E R  HI

GENERAL DESIGN AND METHODOLOGY

The design of the study is  presented in three general 

sections: (1) the sam ple, (2 ) nature and sources of data, and 

(3) analysis procedures.

The Sample

The population from which the sam ple was selected con­

sisted of students admitted into the graduate program  a t the 

M a s te r 's  level who fit in one of five categories during the winter, 

spring, sum m er, and fall term s of 1969. The five categories were: 

(1) students who graduated with a Master* s degree, (2) students who 

graduated with a Master* s degree, and went imm ediately to a 

doctoral program  a t Michigan State, (3) students who were subject 

to academic action, (4) students who w ere requested to leave the 

program , (5) students who had not enrolled for five years.

The sample of students who graduated with a Master* s 

degree was selected by gathering the nam es of graduates from the 

final degree certification lis ts  published by the registrar*  s office

44
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for w inter, spring, sum m er, and fall term s 1969. These same 

lis ts  were then compared to the file of cu rren t doctoral students to 

select the sam ple of students who continued into the doctoral program  

in the College of Education a t Michigan State University.

The sample of students subject to academ ic action was 

selected from the lis ts  of students removed from regular status to 

provisional status or from  provisional status to nondegree status. 

These lis ts  a re  published by the Graduate Student A ffairs Office in 

the College of Education. Academic action is  under the control of 

this office. A student is  subject to academ ic action when his total 

grade point average falls below a 3. 0 for regular and provisional 

students or below 2 .0  for nondegree students. Specific action taken 

is  also governed by the num ber of cred its a student has accumulated.

The sample of students who were asked to leave the program  

consisted of the total population of students dism issed from the 

graduate program  as of fall term  1969. Students a re  generally  d is ­

m issed as a re su lt of not meeting the provisions of p rio r academ ic 

action. However, some students a re  in this category because of 

cheating or poor relations with the University.

The sample of students who have not been enrolled for five 

years was selected by searching the graduate student record files 

on the College of Education IBM 1130 computer. A FORTRAN
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program  which printed a lis t  of all Master* s students who had not 

enrolled for a t lea s t 20 term s p rio r to fall 1969 was used for this 

purpose. Since a ll cred its used for a Master* s degree m ust be taken 

within five years p rio r to the term  of graduation, this sample r e p r e ­

sents those students who were in good standing a t the tim e of las t 

enrollm ent, but a re  not eligible to count any of their work for a 

Master* s degree a t this time.

The total sample numbered 358. The number in each ca te ­

gory is  sum m arized in Table 3.1 .

TABLE 3. 1 

TOTAL SAMPLE DIVIDED BY CATEGORY

Category Number 
in Category

1. Students graduating with a Master* s degree 199

2 . Students graduating with a Master* s degree and 
continuing to Ph. D. 16

3. Students subjected to academ ic action 50

4. Students asked to withdraw 19

5. Students not enrolled for 5 years 90

The sample of students who graduated with a Master* s degree was 

examined by departm ent for one hypothesis. The number of g rad u ­

ates in each departm ent is  sum m arized in Table 3.2 .
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TABLE 3.2 

GRADUATES DIVIDED BY DEPARTMENT

Departm ent Number 
in Departm ent

Nondegree 36

Elem entary Education 53

Secondary Education 44

Health, Physical Education, and Recreation 6

Adm inistration and Higher Education 24

Counseling, Guidance, Personnel Services, and 
Educational Psychology 36

The Nature and Source of Data

The following variab les w ere recorded or computed from 

the original application for graduate study for each subject in the 

study:

1 . Age a t tim e of application to graduate program .

2. M arital status.

3. Sex.

4. Born in Michigan or out of state.

5. Legal residence in Michigan or out of state.

6 . Y ears a t legal residence.
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7. Number of colleges attended for B.A.

8 . Number of years from s ta r t  to finish of B.A,

9. Graduated with B.A. from Michigan State, other Michigan 

university, or out of state college.

10. Number of years from end of B.A. to M. A. application.

11. Undergraduate grade point average.

12. Graduate grade point average.

13. Graduate credits.

14. Admission status (nondegree, provisional, o r regular).

15. M ajor departm ent at tim e of adm issions.

In addition, the following variab les were recorded o r com ­

puted from the graduate tran sc rip t for each subject in the graduated

sample:

1. Total term s attended for M a s te r 's  degree.

2. Total term s m issed since f irs t  term  enrolled.

3. Average course load.

4. Total grade point average.

5. Total graduate credits.

6 . Total credits deferred.

7. Total duration of the Master* s program  in term s.

The purpose of this study is to explore die relationship of 

preadm ission variab les to various m easures of perform ance.
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Therefore, the independent variab les w ere selected because they did 

not involve any m easures of perform ance a fte r adm ission. The 

dependent variab les were selected because they w ere m easures of 

perform ance after the completion of a program .

Analysis P rocedures

D iscrim inant analysis, m ultiple reg ression  analysis, 

canonical correlation , and factor analysis w ere the basic procedures 

used in the s ta tis tica l treatm ent of the data.

Extensive screening of the data was necessary  p rio r to the 

actual analysis procedures. This was necessary  because the sample 

included students who were admitted as soon as one year p rio r to 

graduation and as long as seven y ears  p rio r to the time of the study. 

Record keeping p ractices have not rem ained consistent during this 

time span. This resulted in many subjects with incomplete data.

The m ajority of these people were elim inated in the data coding 

operation. After the data were coded and tran sfe rred  to IBM cards, 

an IBM 1130 program  was w ritten to fu rther screen the data. All 

variables were checked for reasonable range and im possible condi­

tions. The e r ro rs  were flagged and corrected . A fter this procedure, 

four records w ere found to contain m issing data. The m issing data 

fields in these records w ere assigned the mean of the sample for that 

particu lar variable. In addition, the sam e IBM 1130 program
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converted the yes or no answ ers for nondegree, provisional, or 

regular adm ission status into an index of 1 for nondegree, 2 for 

provisional, and 3 for regu lar. A yes or no response for p rio r 

graduate experience was also created and the average course com ­

puted from the total cred its  and the total term s attended variab les.

The correlation  of several p redictor variab les with some 

criterion  of success is  a common procedure. However, Tiedeman 

points out that when the criterion  is m em bership in a group, and the 

multiple correlation  or m ultiple reg ression  technique is  used, the 

investigator is  forced to consider the groups in pa irs . 1 Thus, when 

it is  desired  to predict group m em bership in one of severa l groups, 

the multiple regression  model is  not appropriate. The model su g ­

gested by Tiedeman is  m ultiple discrim inant analysis. As a resu lt, 

multiple discrim inant analysis was used to tes t the possibility of 

predicting group m em bership in one of the five sample groups.

Since the independent variables appeared to be m ostly uncorrelated, 

all of the preadm ission variab les w ere used in this analysis. The

analysis was run on the CDC 3600 computer using the m ultivariate
2sta tistica l package which was program m ed by Jerem y Finn.

In o rder to explore the differences in the independent vari - 

ables between the graduated groups and the other groups in the 

sample individually, three m ultiple d iscrim inant functions were
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calculated. The m ultivariate s ta tis tica l package was also used for
3

these calculations. The se rie s  of four m ultiple discrim inant 

analyses completed the testing of the hypotheses concerning group 

m em bership.

The graduated group was selected for the remaining s ta tis t i­

cal treatm ents. This was done in o rd er to explore the relationship 

of the preadm ission data with several m easu res of perform ance in 

the M a s te r 's  degree program .

The IBM 1130 Step-Wise Multiple R egression Program  was

used to form a prediction equation relating the independent variab les
4

with the duration of the M a s te r 's  program . The duration was 

m easured in te rm s and was considered to be the total of the number 

of term s enrolled and the num ber of term s m issed from the f irs t 

term  enrolled to the term  of graduation.

Duration as a m easure of perform ance is  actually a com - 

bination of total term s attended, total te rm s m issed, and average 

course load. Cooley and Lohnes suggest that the technique of 

canonical correlation  should be used when it  is  necessary  to rela te
5

two sets of m easurem ents made on the sam e subjects. This tech ­

nique produces the maximum correlation between linear functions of 

two sets of variab les. It is , in effect, the correlation  between two 

multiple reg ression  equations. In o rd er to te s t the relationship
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between duration, term s attended, te rm s m issed, average course 

load, and the independent variab les, then, a canonical correlation  

was run using the m ultivariate s ta tis tica l package on the CDC 3600 

computer. 6

The total graduate grade point, total graduate cred its, and 

total cred its  deferred  were also  correla ted  with the independent 

variab les to provide a m easure of academ ic perform ance. The 

canonical correlation technique was also  used for this analysis.

Finally, a factor analysis of all of the independent variab les 

was run for the graduated sample. The purpose was twofold. F irs t, 

it was considered desirab le to sim plify the predictive m easures.

That is , a few composite predictive m easures would be preferable 

to many seemingly disconnected m easu res when evaluation of an 

applicant1 s potential is  desired . Second, i t  was desired  to explore 

the possible difference in entrance ch a rac te ris tic s  among the g rad u ­

ate candidates by departm ent. In this way, the possibility of p r e ­

dicting the m ost appropriate departm ent for an applicant could be 

explored.

The factor analysis program  in the IBM 1130 S tatistical
7

System was used for this purpose. The program  was run for the 

entire graduated sample and for each departm ent represented in the 

sample.
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The program  perform ed the principal axis, orthoginal or 

varim ax, and the oblique or prom ax rotations. F actors were com ­

puted whose charac teristic  vectors had associated charac teristic  

roots g rea te r than or equal to one. The resu lts  of the oblique, or 

promax, solution were used in the analysis. This solution was 

selected because the res tric tion  of independence between factors is  

relaxed. This resu lts  in factors which a re  ea s ie r  to in te rp re t than 

the other solutions. However, the factors a re  slightly in te rc o rre -  

lated in the oblique solution.

A sam ple of M a s te r 's  degree students belonging to one of 

five categories as of w inter, spring, sum m er, or fall 1969 was 

drawn. The relationship of selected preadm ission data with predicted 

category m em bership was explored In addition, the relationship of 

the preadm ission data for the sample of graduated students with 

several m easures of perform ance was explored. Finally the c h a r­

ac te ris tic s  of the preadm ission data for the graduated sample were 

examined by m ajor departm ent.
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C H A P T E R  IV

FINDINGS

The hypotheses were tested and the data analyzed by 

computing m ultiple discrim inant analysis, multiple regression  

analysis, canonical correlations, and factor analysis. The . 05 

level of significance was preselected  as the crite rion  for rejecting 

the null hypothesis where applicable. Table 4. 1 p resen ts the v a r i ­

able descriptions and the corresponding abbreviations that will be 

used in the tables in this chapter.

Hypotheses 
Group M embership

Hypothesis 1. --H ypothesis 1 sta tes that the preadm ission 

data is significantly related to m em bership in the graduated, 

graduated to doctoral program , not enrolled for five years, academ ic 

action, or d ism issed group. To te s t this hypothesis, a multiple 

discrim inant analysis was computed using the preadm ission data as 

the independent variab les and m em bership in one of the five groups 

as the dependent variable. Multiple d iscrim inant analysis was used

55
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T A B L E  4 . 1

VARIABLE ABBREVIATIONS AND DESCRIPTIONS

Abbreviation Description

M-S M arried or single

SEX Sex

RES In state or out of state resident

YRS-RS Y ears a t residence

AGE Age a t tim e of application to graduate school

BORN Born in state or out of state

GRAD Graduated from M. S. U. , other Michigan univer - 
sity, o r out of state university

NO-COL Number of colleges attended for B.A.

BA-MA Number of years from end of B.A. to M. A. appli - 
cation

BA-BA Number of y ears  from s ta r t  of B.A. to end of B.A.

U-GPA Undergraduate grade point average

G -EX P Graduate experience--yes or no

ADM Admission status

MAJOR Departm ent assigned a t the tim e of adm ission

T-G PA Total grade point average fo*. ]V :a s te r1 s work

T - CRED Total cred its

CR-DEF Total cred its  deferred  in graduate work

T-A TT Total term s attended

T-MISS Total te rm s m issed from  adm ission to graduation

DURAT Total duration of M aster1 s work in term s

AVG- LD Average course load in M aster1 s work
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because it norm ally leads to dram atic reduction in the space 

dimensionality of the independent variable without substantial loss 

of inform ation when the dependent variable is  a category. The 

resu lt of this analysis is  a se t of d iscrim inant functions which 

transform  a se t of m easures for an individual into a single score 

which locates that ind iv idual's position in one of the five groups. 

The maximum num ber of functions that can be computed is  one less 

than the num ber of groups. The significance of the discrim inant 

functions for Hypothesis 1 a re  presented in Table 4 .2 .

TABLE 4. 2

SIGNIFICANCE OF THE DISCRIMINANT FUNCTIONS
FOR ALL GROUPS

Function NDF x 2 P ercen t of 
Variation

I

II

56

39

177.40 

83. 93

54.47 

32. 33

X2 > 23. 6 8 , P < .05

As Table 4 . 2  indicates, two of the possible four functions 

were significant a t le ss  than the . 05 level, thus supporting 

Hypothesis 1. The f irs t  function is  the m ost powerful, accounting 

for 54. 47 percent of the total variance. The second function accounts
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for 32. 33 percent of the variance. The two functions a re  orthogonal, 

o r independent. Thus, the complete evaluation of an individual's 

preadm ission data is  reduced to the consideration of two independent 

factors. The d iscrim inant function coefficients for the original 

variab les a re  presented in Table 4. 3.

TABLE 4. 3

DISCRIMINANT FUNCTION COEFFICIENTS 
FOR PREADMISSION DATA FOR ALL GROUPS

Variable
Raw Coefficient Standardized

I II I II

M -S . 431 1. 389 . 208 . 671

SEX . 302 - . 624 . 148 -. 307

RES 687 . 155 -. 259 . 058

YRS-RS 015 - .0 0 1 -. 158 -. 016

AGE . 033 . 079 . 270 . 641

BORN . 346 . 158 . 174 . 079

GRAD . 012 . 008 . 010 . 007

NO- COL . 130 . 343 . 116 . 306

BA-MA 015 - .063 -. 094 -. 385

BA-BA . 002 - . 064 . 014 302

U-GPA . 423 -1.472 . 178 -. 619

G -EX P . 038 . 057 . 018 . 028

ADM 948 . 499 -. 711 . 374

MAJOR 261 - . 117 -. 432 -. 195
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The standard coefficients have been corrected  for 

differences in the standard deviations of the original variab les. As 

Table 4. 3 indicates, function I is  loaded p rim arily  on m ajor, age, 

residence, and m arita l status. The loadings for function I range 

from .010 for college of graduation to -.711 for adm ission status. 

Function II is  composed p rim arily  of m arita l status, age, under­

graduate grade point average, y ea rs  from  end of B.A. to s ta r t  of 

M. A. , adm ission status, num ber of colleges attended for B.A. , 

sex, and num ber of years from s ta r t  to end of B.A. The loadings 

for function II range from -. 016 for y ears  a t residence to .671 for 

m arita l status.

Hypothesis 2 . --H ypothesis 2 s ta tes that the preadm ission 

data is  significantly different for the graduated and the not enrolled 

for 5 years groups. A m ultiple d iscrim inant analysis was perform ed 

to test this hypothesis, using the preadm ission data for the graduated 

and the academ ic action groups. Since only two groups were 

involved, only one d iscrim inant function was calculated. The s ig ­

nificance of the discrim inant function for Hypothesis 2 is  presented 

in Table 4. 4

As Table 4 .4  indicates, the d iscrim inant function is  s ig ­

nificant a t less  than the . 05 level, thus supporting Hypothesis 2.
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T A B L E  4 . 4

SIGNIFICANCE OF THE DISCRIMINANT FUNCTION 
FOR GRADUATE AND 5 YEAR NOT ENROLLED GROUPS

Function NDF X2 P ercen t of 
Variation

I 14 6 6 . 46 26. 79

X2 > 23.68. P  < . 05

The function accounts for 26. 79 percent of the variance in the inde­

pendent variab les. The d iscrim inan t function coefficients for the 

original variab les a re  presented in Table 4. 5

The function is  loaded high on age, undergraduate grade 

point average, adm ission sta tus, and m ajor a t the time of adm ission. 

The standardized coefficients range from -. 023 for m arita l status to 

-.752 for adm ission sta tus.

Hypothesis 3. - -H ypothesis 3 sta tes that the preadm ission 

data is  significantly d ifferent for the graduated and the academ ic 

action groups. The graduated and the academ ic action groups were 

selected out of the total sam ple and a multiple discrim inant function 

was calculated to te s t  the above hypothesis. Again, since only two 

groups w ere involved, one d iscrim inant function was calculated.

The significance of the function is  presented in Table 4. 6 .
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T A B L E  4 . 5

D IS C R IM IN A N T  F U N C T IO N  C O E F F IC IE N T S
F O R  PR E A D M ISSIO N  D A TA  F O R  G R A D U A T E  AN D

5 Y E A R  N O T E N R O L L E D  G R O U PS

Variable Raw
Coefficient Standa rdi z ed

M -S - .048 023

SEX . 311 . 153

RES - .635 236

YRS- RS - .0 1 1 -. 113

AGE . 053 . 413

BORN . 086 . 043

GRAD . 232 . 190

NO-COL - . 033 -. 028

BA-MA - .037 -.230

BA-BA - .013 063

U-GPA 1. 026 . 445

G -EX P - . 105 -. 050

ADM - . 967 752

MAJOR - .251 -.431



62

T A B L E  4 . 6

SIGNIFICANCE OF THE DISCRIMINANT FUNCTION 
FOR GRADUATE AND ACADEMIC ACTION GROUPS

Function NDF X2 P ercen t of 
Variation

I 14 23. 92 10.48

X2 > 23.68, P < .05

The function is significant a t le s s  than the . 05 level.

Table 4. 6 also indicates that the variation accounted for by the 

function is 10.48 percent. The d iscrim inant coefficients for the 

original variables a re  presented in Table 4 .7 .

The variab les with the highest coefficients for th is function 

are age, years from end of B.A. to s ta r t  of M. A. , m arita l status, 

sex, graduation code, years from s ta r t  to finish of B.A. , adm ission 

status, and m ajor a t adm ission. The coefficients range from -.019 

for number of colleges attended for B.A. to -1. 188 for age. The 

sign of the coefficient is a function of scale direction. For instance, 

the large negative coefficient for age indicates that older students 

are m ore likely to have academ ic action taken against them.

Hypothesis 4 . --H ypothesis 4 sta tes that the preadm ission 

data for the graduated group is  significantly different from the
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T A B L E  4 . 7

D ISC R IM IN A N T  FU N C T IO N  C O E F F IC IE N T S
F O R  P R E A D M ISSIO N  D A T A  F O R  G R A D U A T E  AND

A C A D E M IC  A C T IO N  G R O U P S

Variable Raw
Coefficient Standardized

M -S -1. 278 - . 628

SEX . 948 . 473

RES - .297 - . 124

YRS-RS .400 . 052

AGE - . 157 -1.188

BORN . 521 . 263

GRAD - . 505 - .415

NO-COL - . 021 - .019

BA-MA . 128 . 756

BA-BA . 095 .412

U-GPA .477 . 196

G -EX P . 128 . 061

ADM - . 521 - .414

MAJOR . 234 .406
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preadm ission data for the d ism issed group. A m ultiple d iscrim inant 

function was calculated for the graduated and the dism issed groups 

to test this hypothesis. The resulting function was significant a t 

less  than the . 05 level and accounted for 38. 98 percent of the total 

variance in the independent variab les. These resu lts  a re  presented 

in Table 4 .8 .

TABLE 4. 8

SIGNIFICANCE OF THE DISCRIMINANT FUNCTION 
FOR GRADUATE AND DISMISSED GROUPS

Function NDF x 2 P ercen t of 
Variation

I 14 68.  79 38. 98

X2 > 23. 6 8 , P < . 05

The coefficients of the d iscrim inant function, which a re  

reported in Table 4. 9, range from . 030 for the num ber of years 

from the s ta r t of the B. A. to the end of the B. A. to . 506 for age. 

M arital status, age, born in state or out, adm ission status, and 

m ajor all had standardized coefficients higher than .359.
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T A B L E  4 . 9

D ISC R IM IN A N T  F U N C T IO N  C O E F F IC IE N T S
F O R  P R E A D M ISSIO N  D A T A  F O R  G R A D U A T E  AND

D ISM ISSE D  G R O U P S

V ariable Raw
Coefficient Standardized

M -S 1. 039 . 504

SEX - . 251 126

RES - .487 -. 198

YRS-RS - . 008 -. 090

AGE . 070 . 506

BORN . 707 . 359

GRAD - . 122 -. 101

NO-COL . 299 . 288

BA-MA - .049 -. 272

BA-BA . 030 -. 126

U-GPA - .498 -. 201

G -EX P . 076 . 036

ADM - .517 -.401

MAJOR - . 282 462
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Summary of Group 
M embership Hypotheses

The possibility of predicting group m em bership using 

preadm ission data was tested with Hypotheses 1 through 4. Hypothe­

sis 1 could be considered the m ajor hypothesis of the se t as it  

tested the differences in preadm ission data for severa l groups. The 

multiple d iscrim inant analysis for Hypothesis 1 yielded two orthogonal 

or independent functions. Thus, the preadm ission data tends to p r e ­

dict group m em bership by two independent m easures.

Hypotheses 2, 3, and 4 tested the differences in p read m is­

sion data between the graduated group and one of the other groups in 

the sample. Since Hypothesis 1 dem onstrated that the preadm ission 

data d iscrim inates by two independent m easures, and since the 

maximum number of d iscrim inant function for two groups is  one, 

Hypotheses 2, 3, and 4 w ere res tric ted  in the amount of variance 

that could be accounted for in the preadm ission data.

Function 1 of Hypothesis 1 was the m ost powerful, account­

ing for 54.47 percent of the variance. The other functions ranged 

from a low of 10.48 percent for Hypothesis 3 to 38. 98 percent for 

Hypothesis 4.
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Hypotheses Concerning M easures 
of Perform ance for Graduates

Hypothesis 5. - -Hypothesis 5 sta tes that preadm ission data 

for the graduated groups is  significantly related  to the duration of 

the M a s te r 's  p rogram . The graduated group and the graduated group 

who continued to the doctoral program  were selected from the total 

sample to test this hypothesis. All of the preadm ission variab les 

were used as  independent variab les. The duration of the Master* s 

program , which was m easured as the num ber of term s from the f irs t  

term  of graduate enrollm ent to the term  of graduation, was used as 

the dependent variable. Multiple regression  was the technique chosen 

to test this hypothesis because i t  provides an analysis of the relations 

among a single criterion  m easure and severa l p redictor m easures.

In addition, the analysis resu lts  in an equation for predicting the 

unknown criterion  score of a new subject from this known set of 

predictor scores. The reg ression  and beta coefficients for Hypothe­

sis 5 a re  reported in Table 4. 10. The maximum R attained was . 499.
2

The maximum R was .2497, which indicates that 24. 97 percent of 

the variance in the independent variab les was accounted for by the 

regression equation. The value of F was 4. 374, which is  significant 

beyond the .05 level, thus supporting Hypothesis 5. Examination of 

the beta weights shows that age, residence, and the number of years 

from the end of the B. A. to the M. A. application w ere the m ost
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T A B L E  4 . 10

REGRESSION COEFFICIENTS, BETA WEIGHTS, STANDARD ERRORS, 
AND STEPWISE R FOR PREADMISSION DATA FOR 

GRADUATES WITH DURATION AS DEPENDENT VARIABLE

Variable Regression
Coefficients

Standard
E rro r

Beta
Coefficients

Standard 
E rro r  

of Beta

Stepwise
R

M-S - . 229 1. 022 016 . 079 . 499

SEX . 623 . 964 . 046 . 071 . 498

RES -5.188 1. 359 314 . 082 . 407

YRS-RS - . 015 . 049 023 . 075 . 499

AGE . 362 . 182 . 389 . 195 . 482

BORN -1.171 1. 067 -. 088 . 080 . 487

GRAD . 091 . 657 . 011 . 081 . 499

NO- COL - . 139 . 566 018 . 072 . 499

BA-MA - .268 . 184 -. 236 . 162 . 490

BA-BA - . 191 . 207 119 . 129 . 495

U-GPA - .822 1. 372 051 . 085 . 497

G-EXP -1. 897 1. 014 133 . 071 . 445

ADM - . 087 . 747 010 . 090 . 499

MAJOR - .471 . 274 123 . 071 . 463

The multiple R = .499, R2 = .2497, F * 4.37, P  < . 05
Standard e r ro r  of the estim ate is  6 . 077; the constant term  is  18. 457.
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significant factors in the final equation. The prediction equation, 

formed from the reg ression  coefficients, has the following form:

Predicted Duration = - .229 M -S + . 623 SEX - 5. 188 RES

- . 015 YRS-RS + . 362 AGE - 1. 171 BORN

+ . 091 GRAD - .139 NO-COL - .268 BA-MA

- . 191 BA-BA - . 822 U -GPA - 1. 1897 G - EXP

- .087 ADM - .471 MAJOR + 18.457

Hypothesis 6 . --H ypothesis 6 sta tes that the preadm ission 

data for the graduated groups is  significantly related  to an index of

persistence for the Master* s p rogram . The index of persistence

was made up of the total term s attended from the f irs t  term  of 

attendance to the term  of graduation, the total te rm s m issed during 

this sam e interval, the duration, and the average course load. A 

canonical correlation  was calculated to re la te  the preadm ission data 

with the variab les which made up the index of persistence. Canonical 

correlation is  a special case of m ultiple reg ression  where the num ber 

of c rite ria  is  g rea te r  than one. Thus, canonical correlation is  the 

maximum correlation between linear functions of the two se ts of 

variables. The number of possible canonical correlations is  equal 

to the number of variables in the sm aller se t subject to the r e s t r i c ­

tion that each canonical variate be orthogonal to a ll other canonical 

varia tes on its  side of the equation. The canonical correlation  model



TABLE 4. 11

CORRELATION MATRIX OF PREADMISSION DATA FOR GRADUATES

1 M-S

2 SEX

3 RES

4 YRS-RS

5 AGE

6 BORN

7 GRAD

8 NO-COL

9 BA-MA

10 BA-BA

11 U-GPA

12 G-EXP

13 ADM

14 MAJOR
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produces three useful se ts  of correlations in addition to the 

canonical correlation. These a re  the correla tions between the 

independent variab les, the correlations between the dependent 

variab les, and the correlations between the independent and the 

dependent variab les. The correla tions between the independent 

variables a re  presented in Table 4. 11. The correla tions which had 

a value of R g rea te r  than . 138 w ere significant a t the . 05 level.

The highest correlations were between age and the num ber of years 

from end of B. A. to application to M a s te r 's  program  (. 749), age 

and the number of years from  s ta r t  of B. A. to the end of B. A.

(. 529), and undergraduate grade point average and adm ission status 

(. 568).

The correla tions between the m easures of persistence are  

presented in Table 4 . 12.

TABLE 4. 12

CORRELATION MATRIX OF MEASURES OF PERSISTENCE
FOR GRADUATES

1
T-A TT

2
T-MISS

3
DURAT

4
AVG-LD

1 T-A TT

2 T - MISS . 317

3 DURAT . 705 . 882

4 AVG- LD -. 759 353 -. 613

R > .138, P  < .05
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CORRELATION MATRIX OF PREADMISSION DATA AND
MEASURES OF PERSISTENCE FOR GRADUATES
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R > . 138, P < .05



73

This table indicates that duration and average course load a re  quite 

highly correlated  with the other m easures of persistence.

The correla tions between the independent and the dependent 

variables a re  presented in Table 4. 13. This table indicates that 

residence, age, born in sta te  o r out, and graduate experience all 

correla te  significantly with a ll of the m easures of persistence.

The significance of the canonical correlation for Hypothe­

sis  6 is  presented in Table 4. 14. The highest canonical R was .613, 

which is  significant a t the . 05 level. Hypothesis 6 was therefore 

supported.

TABLE 4. 14

X2 TEST OF SIGNIFICANCE OF CANONICAL CORRELATIONS 
OF MEASURES OF PERSISTENCE FOR GRADUATES

Number 
of Roots 
Removed

Canoni cal 
R x 2 NDF P

0 . 613 1 1 6 . 2 7 2 56 = . 05

1 . 264 2 7 . 4 1 1 39 > . 05

2 . 2 1 8 1 3 . 6 9 2 24 > . 05

3 . 153 4.  487 11 > . 05

The standardized canonical coefficients, which correspond 

to the beta weights in a m ultiple reg ression  equation, a re  presented
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in Table 4. 15. The m easures of persistence were loaded highest 

on term s m issed and average course load. The loadings ranged 

from . 168 for term s attended to . 845 for average course load. The 

variab les with the highest coefficients for the preadm ission data were 

residence, age, and number of years from the end of the B. A. to the 

M.A. application.

TABLE 4. 15

CANONICAL COEFFICIENTS FOR MEASURES OF 
PERSISTENCE AND PREADMISSION DATA

Variable Standardized
Coefficient Variable Standardized

Coefficient

M -S -0.130 U -GPA -0.115

SEX 0. 167 G - EXP -0. 218

RES 0. 716 ADM 0. 061

YRS-RS 0. 090 MAJOR -0. 194

AGE 0. 620

BORN -0.116

GRAD 0. 023 T -A T T 0. 168

NO-COL 0. 135 T - MISS 0. 605

BA-MA -0.428 DURAT -0.383

BA-BA -0.274 AVG- LD -0.845
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Hypothesis 7. --H ypothesis 7 sta tes that the preadm ission 

data for the graduated groups is  significantly related  to an index of 

academic perform ance. The index of academ ic perform ance was 

made up of the total grade point average for the Master* s program , 

and the total cred its deferred . A canonical correlation was again 

calculated to re la te  die preadm ission data with the m easures of 

academic perform ance. The correla tions of the independent v a r i ­

ables a re  the sam e as  in Hypothesis 6 and are  presented in Table 4. 11. 

The correlations of the m easures of academ ic perform ance a re  p r e ­

sented in Table 4. 16. This table indicates that the m easures of 

academic perform ance a re  not correlated  significantly.

TABLE 4. 16

CORRELATION MATRIX OF MEASURES OF 
ACADEMIC PERFORMANCE FOR GRADUATES

T-G PA T - CRED CR-DEF

1 T-GPA

2 T-CRED

3 CR-DEF -. 145

R > .138, P  < . 05



TABLE 4.17

CORRELATION MATRIX OF PREADMISSION DATA AND
MEASURES OF ACADEMIC PERFORMANCE FOR GRADUATES

CO® pq

.351 .2811 T-GPA

. 1912 T-CRED .145

. 162. 1743 CR-DEF

R > . 138, P  < . 05
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The correlations between the independent and dependent 

variab les a re  presented in Table 4. 17. As indicated in this table, 

the independent and dependent variab les a re  m ostly not significantly 

correlated.

The significance of the canonical correlation  for Hypothe­

sis 7 is  presented in Table 4. 18. The maximum canonical R 

attained was .426. Two of the canonical roots w ere significant 

beyond the .05 level, thus supporting Hypothesis 7.

TABLE 4. 18

X2 TEST OF SIGNIFICANCE OF CANONICAL CORRELATIONS OF 
MEASURES OF ACADEMIC PERFORMANCE FOR GRADUATES

Number 
of Roots 
Removed

Canonical R X2 NDF P

1 . 426 86.902 42 = . 05

2 . 409 48. 961 26 = . 05

3 . 270 14.313 12 > . 05

The standardized canonical coefficienta a re  presented in 

Table 4. 19. The total grade point average and cred its  deferred  had 

the highest coefficients on the dependent variable side of the equa­

tion. The coefficients for the preadm ission data ranged from . 056
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for graduation code to -1. 036 for age. The independent variables 

with the highest coefficients were age, the number of years from  the 

end of B. A. program  to M a s te r 's  application, the num ber of years 

from the s ta r t  of the B. A. to the end of the B. A. , undergraduate 

grade point average, and adm ission status.

TABLE 4. 19

CANONICAL COEFFICIENTS FOR MEASURES OF 
ACADEMIC PERFORMANCE AND PREADMISSION DATA

Variable Standardized
Coefficient V ariable Standardized

Coefficient

M -S -0.361 BA-BA 0.435

SEX 0. 132 U-GPA 0. 521

RES 0. 074 G -E X P -0.065

YRS-RS 0. 130 ADM 0. 489

AGE -1. 036 MAJOR -0. 200

BORN -0.110

GRAD 0. 056 T-G PA 0. 897

NO- COL -0.104 T-CRED -0.133

BA-MA 0. 726 CR-D EF -0.309
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Summary of Graduate 
Perform ance Hypotheses

The relationship of the preadmission data for the graduated

groups to three m easures of performance was explored with

Hypotheses 5, 6, and 7. A regression  equation was calculated to
2

test Hypothesis 5. The R for this equation was .2497, which means 

the equation accounted for 24. 97 percent of the variance in the inde­

pendent variables with relation to duration of the M a s te r 's  program.

Canonical correlation was used to tes t  the relationship 

between the preadm ission data and m easures of persistence and 

academic performance for Hypotheses 6 and 7 respectively. The 

canonical R for Hypothesis 6 was . 613. The canonical R for Hypothe­

sis 7 was .426.

Hypotheses Concerning 
Departmental C haracteristics

Hypothesis 8 . --Hypothesis 8 sta tes that a factor analysis of 

preadmission data for the graduated group will yield an interpretable 

set of factors which will be different for each department. This 

hypothesis was tested in two parts . F irs t,  a factor analysis with a 

rotation criterion of all factors with eigenvalues g rea te r  than 1. 00 

was computed using the preadmission data for the entire graduated 

sample. This was done to te s t  the statement that the factor analysis
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of the preadmission data will yield an interpretable set of factors. 

Next, the graduated group was divided into groups according to their 

major at the time of admission. A factor analysis using a rotation 

criterion of all factors with eigenvalues g rea te r  than 1. 00 was com ­

puted for each m ajor group. This was done to tes t  the statem ent that 

the factors will be different for each department.

The purpose of the factor analyses was to group together 

under one category as many variables as were measuring the same 

factor and assign a common descriptive name to the group. The 

principal axis, orthoginal or varimax, and the oblique or promax 

solutions were calculated. The orthoginal solution is commonly used 

because it maintains independence between factors. However, the 

oblique solution was selected for this analysis because it  relaxes the 

requirement of independence and allows the variables to group into 

more identifiable categories. However, the factors can be somewhat 

in tercorrelated in the oblique solution.

The resu lts  of the promax rotation for a ll graduates are  

presented in Table 4. 20. The highest factor loadings for the p r e ­

admission data for the 5 factors with eigenvalues g rea te r  than 1. 00 

are reported. The percent of variance accounted for by the 5 factors 

was 69.251. The communalities ranged from .423 for graduate 

experience to .916 for age.



TABLE 4 . 20

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
FROM A LL DEPARTM ENTS USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 5 Communalities

Eigenvalues 2.343 2.140 1.828 1.437 1.252

Cumulative
Proportion 18.028 34.490 48.557 59.615 69.251
of Variance

Variable

M-S .640 .581
SEX .576
RES -.762 .699
YRS-RS .887 .763
AGE .863 . 916
BORN -.810 .683
GRAD -.773 .662
NO-COL -.777 .621
BA-MA .906 .822
BA-BA -. 827 .753
U-GPA .862 .746
G-EXP -.569 .423
ADM .796 .751
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The f irs t  factor for the total graduated sample could be 

characterized as a post B. A. factor. It was composed of age, BA- 

MA, and previous graduate experience. The second factor, com ­

posed of residence, born in or out of state, and graduation code, 

could be considered a residence factor. The third factor was the 

undergraduate academic factor. It was composed of undergraduate 

grade point average, and admission status. These two variables 

load together because admission status is  determined by the strength 

of the undergraduate grade point average. The fourth factor was 

composed of m arita l status and years at residence. This could be 

considered as a domesticity factor. Number of colleges attended for 

the B. A. and the number of years between s ta r t  and finish of the 

B.A. formed the last factor which could be labeled the undergradu­

ate persistence factor.

The resu lts  of the promax rotation for the graduated groups 

admitted nondegree a re  presented in Table 4.21. The highest p e r ­

cent of variance attained was 64. 38 percent. Four factors had 

eigenvalues g rea te r  than 1. 00. The communalities ranged from . 35 

for admission status to . 846 for residence. Factors 1 and 2 were 

the same as factors 1 and 2 for the total group. They were c h a r ­

acterized by post B.A. and residence factors. The third factor 

was composed of m arita l status, years  of residence, graduated in



TABLE 4. 21

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
ADMITTED NONDEGREE USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 Communalities

Eigenvalues 3.181 1.810 1.511 1.222

Cumulative
Proportion 26.510 41.595 54.191 64.382
of Variance

Variables

M-S .598 .645
SEX .664 .584
RES -.927 .846
YRS-RS -.742 .600
AGE -. 745 .789
BORN -. 702 .749
GRAD . 601 .656
NO-COL -. 634 .521
BA-MA -.767 .709
BA-BA -.691 .614
U-GPA .588 .377
G-EXP .882 .629
ADM .351
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state or out, and number of colleges attended for the B.A. These 

variables seem to m easure mobility. The fourth factor seems to 

be a m easure of the undergraduate experience. It is  composed of 

undergraduate grade point average, BA - BA, and sex.

The resu lts  of the promax rotation for the elementary edu­

cation group are  presented in Table 4.22. Five factors had eigen­

values g rea te r  than 1. 00 and accounted for 71. 01 percent of the total 

variance.

The five factors for the elem entary education group a re  

alm ost identical to the five factors for the total group. Factor 1, 

composed of age, BA-MA, and BA-BA could be labeled a s  a p e r ­

sistence factor. Factor 2 was the residence or mobility factor. 

Factor 3 was the undergraduate performance factor. Factor 4, the 

domesticity factor, was composed of m arita l status and years  a t 

residence. Factor 5 had only one variable and remained the g rad u ­

ate experience factor.

The resu lts  of the promax rotational analysis for the 

secondary education group a re  presented in Table 4.23. The m ax i­

mum variance attained was 69. 96 percent after four factors were 

rotated. Communalities ranged from . 473 for m arita l  status to . 937 

for age.

Marital status, sex, residence, and years  a t residence 

combined to form the f irs t  factor. Number of colleges attended for



TABLE 4.22

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
ADMITTED IN ELEMENTARY EDUCATION USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 5 Communalities

Eigenvalues 2.807 1.922 1.880 1.569 1.052

Cumulative
Proportion 21.596 36.386 50.848 62.918 71.012
of Variance

Variable

M-S -.626 .660
SEX . 338
RES -. 674 .607
YRS-RS -.926 .804
AGE . 959 .952
BORN -.756 .591
GRAD -.828 .665
NO-COL .503 .568
BA-MA .662 .833
BA-BA .863 .858
U-GPA -.900 .790
G-EXP -.824 .727
ADM -. 898 .832



TABLE 4.23

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
ADMITTED IN SECONDARY EDUCATION USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 Communalities

Eigenvalues 2.994 2.658 1.950 1.491

Cumulative
Proportion 23.035 43.489 58.493 69.964
of Variance

Variables

M-S -.450 .473
SEX -.684 .516
RES -.527 .489 .785
YRS-RS -.924 .747
AGE -.880 .937
BORN .779 .692
GRAD .901 .816
NO-COL -.736 .545
BA-MA -.969 .890
BA-BA

CO0
0oo

•1 .811
U-GPA -.606 .501
G-EXP .618 .740
ADM .677 .637
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B.A. , BA-BA, and undergraduate grade point average formed 

factor 2, which was the undergraduate performance factor.

Factor 3 was the post B.A. factor and was identical to the post B.A. 

factor for the total group. Factor 4 is a residence factor, being 

composed of residence, born in or out of state, graduated in o r out 

of state, and admission status.

The resu lts  of the promax analysis for the administration 

group a re  presented in Table 4.24. The cumulative proportion of 

variance attained after five factors were rotated was 80. 375 percent. 

The communalities ranged from . 574 for graduate experience to . 915 

for BA-MA.

Factor 5 was loaded on age and thus rem ains an age factor. 

Factor 1 was loaded on age and number of colleges attended for B.A. 

Factor 2, the undergraduate factor, was loaded on sex, undergradu­

ate grade point average, and admission status. Factor 3 was loaded 

on residence, born in or out of state, graduated in or out of state, 

and graduate experience. It could be labeled a residence factor. 

Factor 4, the domesticity factor, was loaded on m arita l status, sex, 

and years at residence.

The resu lts  of the promax analysis for the counseling and 

guidance group a re  presented in Table 4. 25. Six factors had eigen­

values g rea te r  than 1. 00. The cumulative percent of variance was



TABLE 4 . 24

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
ADMITTED IN ADMINISTRATION USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 5 Communalities

Eigenvalues 2.950 2.709 2.142 1.510 1.136

Cumulative
Proportion 22.696 43.537 60.015 71.635 80.375
of Variance

Variable

M-S .933 .852
SEX -.633 .560 .809
RES -.823 .779
YRS-RS .717 .708
AGE -.481 -.673 .883
BORN -.830 .801
GRAD -.520 .816
NO-COL -.917 .753
BA-MA .915
BA-BA .888
U-GPA -.817 .859
G-EXP -.511 .574
ADM -.837 .787



TABLE 4.25

HIGHEST FACTOR LOADINGS FOR PREADMISSION DATA FOR GRADUATES
ADMITTED IN COUNSELING AND GUIDANCE USING THE PROMAX ROTATIONAL ANALYSIS

1 2 3 4 5 6 Communalities

Eigenvalues 2.337 2.215 1.973 1.591 1.286 1.035

Cumulative
Proportion 17.981 35.022 50.205 62.451 72.345 80.311
of Variance

Variable

M-S .722
SEX .985 .833
RES .820 .649
YRS-RS -.911 .891
AGE .887 .949
BORN .854 .692
GRAD .804 .758
NO-COL -.887 .821
BA-MA .945 .910
BA-BA .813
U-GPA -.818 .745
G-EXP .985 .846
ADM -. 968 .804
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80.311 percent. The communalities ranged from . 692 for born in 

state or out to . 949 for age.

Factors 5 and 6 loaded on sex and graduate experience 

respectively and, therefore, retained their original variable names. 

Factor 1 loaded on residence, born in state or out, and graduated in  

state or out. Thus, factor 1 could be labeled a residence factor. 

Factor 2 loaded on age and BA-BA. Factor 3 loaded on undergradu­

ate grade point average and could be considered an undergraduate 

performance factor. Factor 4 could be considered to be a m easu re  

of mobility as it loaded on years  at residence and number o f c o lle g e s  

attended for B.A.

In summary, the factor analysis of the total graduated group  

yielded an interpretable se t of factors, thus supporting part  A o f the 

hypothesis; however, the factor analyses of the m ajor group yielded  

a set of factors which were alm ost identical to the total group and to 

each other. Therefore, part B of the hypothesis was not supported.

Summary

The possibilities of predicting group m embership from 

preadmission data was explored by testing four hypotheses through 

calculating a multiple discrim inant analysis for each hypothesis.

All hypotheses were supported a t  the . 05 level of significance. The
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firs t  hypothesis, dealing with all five groups, was the m ost powerful 

as two orthogonal discrim inant functions resulted from the calcula­

tions .

The graduated groups were then selected from the total 

sample. The relationship of the preadmission data to three m easures 

of performance was tested. A multiple regression  analysis to p r e ­

dict duration of the Master* s program  was significant a t  the . 05 

percent level. Canonical correlations between the preadm ission data 

and m easures of persistence and academic performance were a lso  

supported a t the . 05 level.

Finally, a factor analysis with oblique rotation was computed 

for the total graduated group. The graduated group was then broken 

down by m ajor a t  the time of admission and factor analyses were run 

for each group. These analyses resulted in a se t of in terpretable 

factors for the total group and for each subgroup. The factors for 

the subgroups were nearly identical with the factors of the total 

group and with the factors for each other subgroup.



C H A P T E R  V

SUMMARY AND CONCLUSIONS

The purpose of this study was to investigate the relationship 

of selected preadm ission data to several m easures  of graduate su c ­

cess. The f irs t  question of in te res t  was predicted mem bership in 

the group of students who eventually graduated, graduated and con­

tinued on to the doctoral program , had academic action taken 

against them, were asked to leave the program , or did not enroll 

for 5 years . In addition, it was desired to tes t the strength of the 

differences between the two graduated categories and the three c a te ­

gories of students who did not graduate. These tests  were made in 

order to explore the relationship of the preadm ission data to the 

question of graduation or no graduation.

A second question of in te res t was the relationship of the 

preadmission data for the graduated sample to several m easures of 

performance in the M a s te r 's  program . The m easures of performance 

were duration of the M a s te r 's  program , an index of persistence in 

the M a s te r 's  program, and an index of academic performance in the

92
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M a s te r 's  program. These m easures were explored in order to 

provide a m easure of student use of college of education resources.

The final purpose of this study was to examine the d ep a r t­

mental profiles of the preadm ission data for the graduated sample. 

This was done in o rder to examine the differences that might exist 

in the entrance qualifications of successful graduates of the various 

departments in the college of education.

These particu lar questions were examined in response to 

several problems raised  in the review of the lite ra tu re  concerning 

graduate work and graduate admissions.

F irs t, the lite ra tu re  seemed to indicate that there is a 

national trend toward a g rea te r  percentage of people seeking graduate 

education. In addition, there is a trend toward continuing to graduate 

work directly after the undergraduate program . These factors, in 

combination, have increased the p ressu re  for graduate admissions 

officers.

Secondly, the lite ra ture  seemed to indicate that graduate 

schools a re  doing a poor job of selection when compared to the p ro ­

fessional schools. This is evidenced by a high attrition ra te  in the 

graduate schools.

Finally, the studies of selection procedures in graduate 

school have been quite unresponsive to the basic question of
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graduation or no graduation. In addition, they have been quite 

stereotyped in their use of grade point averages or faculty ratings 

as c r ite r ia  for success.

In o rder to investigate these concerns, a sample of 358 

M a s te r 's  degree students belonging to one of the five research  c a te ­

gories as  of winter, spring, sum m er, or fall 1969 was selected. A 

se rie s  of four multiple discrim inant functions was calculated to test 

the relationship of the selected preadmission data to predicted 

category membership.

The group of students who had successfully completed the 

M a s te r 's  degree was then selected from the total sample. A 

multiple regression  analysis was then calculated to explore the 

relationship between the preadm ission data and the duration of the 

M a s te r 's  program. In addition, two canonical correlations were 

computed to relate the preadm ission data to a m easure of persistence 

made up of the total term s attended, the total te rm s missed, the 

duration, and the average course load and a m easure of academic 

performance made up of the total grade point average, the total 

credits, and the total credits deferred.

Finally, factor analyses with the oblique solution for all 

factors with eigenvalues g rea te r  than 1. 00 were run for the total 

graduated group and for each m ajor department within the total
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group. The results  of these analyses support the following conclusions 

based on tests of significance a t the . 05 level where applicable:

1. The selected preadmission data is significantly related to 
membership in the graduated, graduated to doctoral 
program, not enrolled for 5 years, academic action, or 
do not readm it category.

2. Selected preadmission data is significantly different for the 
graduated and the academic action groups.

3. Selected preadmission data is significantly different for the 
graduated and the not enrolled for 5 years  group.

4. Selected preadmission data is significantly different for the 
graduated and the do not readm it groups.

5. Preadm ission data for graduated groups is  significantly
related to the duration of the Master* s program.

6. Preadm ission data for the graduated group is significantly
related to an index of persistence made up of total term s 
attended, total term s missed, duration, and average course 
load.

7. Preadm ission data for the graduated group is significantly 
related to an index of academic performance made up of 
total grade point average, total credits, and total credits 
deferred.

8. A factor analysis of preadm ission data for the graduated 
group yields an interpretable se t of factors.

9. The se t of factors for each m ajor department is alm ost 
identical to the se t of factors for the total group and for 
each other department.
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Implications for Prediction 
of Group Membership

Several authors have suggested that it would be desirable 

to operate graduate admissions on the basis of a prediction formula 

or on the basis of established cutting scores. Bogue suggests a 

system for establishing a loss ratio for every possible score in a 

set of admissions data. The scores with the lowest number of p r e ­

diction e r ro r s  would be the scores with the lowest loss ratio. These 

scores would be selected as the cutting scores. * Irvine suggests

that a multiple prediction equation should be employed that d is -
2

tinguishes between potential graduates and potential dropouts.

Mayhew theorizes that the best we can do with our present m easures
3

is to sort out the very lowest students. The data in this study sug­

gests, however, that these concepts may be inadequate for the 

M a s te r 's  program in the College of Education at Michigan State 

University. The test of Hypothesis 1 indicates that the preadmission 

data is  related to group m embership along a t leas t two dimensions. 

M arital status (.208), residence (-.259), age (.270), and admission 

status (-.711) were the m ost important variables in function I which 

accounted for 54 percent of the variance. M arital status (. 671), sex 

(-. 307), age (. 641), number of colleges attended for the B. A. (. 306), 

number of years  from the end of the B. A. to the M. A. application 

(-. 385), number of years  from the s ta r t  to the finish of the B. A.
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( 302), undergraduate grade point average ( 619), and admission

status (. 374) were the m ost important variables in function U which 

accounted for 32 percent of the variance. Thus, function II, the 

least powerful of the two functions, is composed of the traditional 

m easures of undergraduate performance and m easures of residence. 

Function I, the most powerful, is  composed of m easures of residence 

and admission status. Therefore, the concept of a multiple p red ic ­

tion equation involving m easures of past performance is inadequate. 

Since there a re  two independent functions, one multiple prediction 

equation would be inadequate to describe the data. Also, the most 

powerful function is composed of residence factors. These factors 

a re  not usually considered in multiple prediction equations based on 

past performance.

The coefficients for admission status and m ajor a t the time 

of admission both have interesting implications for the nondegree 

program. Admission status (-.711) and m ajor a t the time of ad m is ­

sion ( 432) have high negative loadings which indicate that nondegree

admission status d iscrim inates ra ther highly against graduation.

Implications for M easures 
of Graduate Performance

The m easures  of performance for the graduated group which 

were studied were duration, persistence, and academic performance.
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The multiple R for the regression  equation for duration was . 499.

2The multiple R was .2497. Thus, while the multiple was signifi­

cantly g rea te r  than zero, the total variance accounted for was only 

25 percent. With a standard e r ro r  of the estim ate of 6. 077, the 

duration could be predicted plus or minus 6 term s. The highest 

Beta weights were associated with residence (-. 314), age (. 389), and 

number of years between the end of the B.A. and the M. A. applica­

tion (-.236). Thus, it is possible that older Michigan residents 

who delay the s ta r t  of their graduate work tend to take longer in 

getting their Master* s degree.

The correlation m atrix  of the preadmission data which was 

part of the canonical correlation calculations revealed a few high 

relationships between the predictor variables. Residence was c o r ­

related with born in or out of state (. 435) and graduated in or out of 

state (. 466), indicating that state residents tend to be natives and tend 

to receive their B.A. in Michigan. Age was correlated with number 

of years from the end of the B.A. to the M.A. application (. 749) and 

with the number of years  from the s ta r t  to the finish of the B.A. 

(.529), indicating that older students take longer to complete the 

B.A. and delay the s ta r t  of their graduate work. Number of colleges 

attended for the B.A. is  correlated with the number of y ea rs  for the 

s ta r t  to the finish of the B. A. (. 402), indicating quite logically that
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the m ore colleges attended for the B. A. , the longer it takes to get 

the B.A. Finally, admission status was correlated with u nd er­

graduate grade point average (. 568), indicating that admission status 

is determined by the strength of the undergraduate grade point 

average .

The correlations of the m easures of persistence showed 

that more term s attended meant longer duration (. 705) and a sm aller 

course load (-.759). The canonical coefficients indicated that term s 

missed (. 605) and average course load ( 845) were the most

important m easures of persistence. Residence (.716), age (.620), 

and number of years from the end of the B.A. to the M. A. app lica­

tion (-.429) were the best predictors of persistence. Thus, older 

Michigan residents who delay the s ta r t  of their graduate work not 

only take longer, but a re  less persistent.

The correlation m atrix  of the academic performance 

m easures showed that these m easures were not correlated. How­

ever, the canonical coefficients indicated that total grade point 

average (. 897) was by far the m ost important m easure. Age (-1. 036), 

number of years from the end of the B.A. to the M. A. application 

(. 726), number of years from the beginning to the end of the B.A.

(. 435), and undergraduate grade point average (.521) were the best 

predictors of academic performance. Thus, the younger student
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who takes longer to complete the B.A. and delays the s ta r t  of 

graduate work tends to have strong academic performance.

Age, residence, and delay of the s ta r t  of graduate study 

seem to figure in the m easures of persistence and academic p e r ­

formance. The relationship of residence to graduate study is sup­

ported in Davis' study. Davis reported that m ost graduate students
4

attend school within a four hour drive of their home. Wright found
5

age to be an inverse factor in his 10 year longitudinal study. How-
g

ever, Spaeth did not find age to be a significant factor in his study.

Herbert, also, did not find a relationship between the year of B.A.
7

graduation and M a s te r 's  grade point.

Implications for Graduate 
Preadm ission Profiles

The factor analyses of the total graduate group and the 

departmental groups yielded interpretable factors which were alm ost 

identical. The analyses resulted in 4, 5, and 6 factors which would 

support the finding of Hypothesis 1 that preadmission data is made 

up of more than one set of independent m easures . The fact that the 

sets of factors a re  nearly identical is supported by Hills' research . 

Hills found that multiple regression  prediction equations were only
Q

different for widely different fields such as physica and education.
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While a ll of the sets of factors were alm ost identical, the 

set for the department of secondary education is the easiest to 

in terpret. These factors show the presence of a definite dom es­

ticity index made up of residence (-.527), years  at residence (-. 924), 

sex (-.684), and m arita l status (-.450). A B.A. performance factor 

also exists which consists of number of colleges attended for the 

B.A, (-.736), number of years  to get the B.A. (-.888), and under­

graduate grade point average (-. 606). There is also a post B.A. 

factor consisting of age ( -. 880), number of years from the end of the 

B.A toM .A . application (-. 969), and graduate experience (. 618). 

Finally, there is a residence factor made up of residence (.489), 

born in or out of state (. 901), and admission status (. 677).

The implications for the College of Education are  twofold. 

F irs t, the curren t method of evaluating a M aster1 s application is 

to send it  to a department representative who in turn weighs the 

information available on the application blank and makes the decision 

to accept or re jec t the applicant. The sim ilarity  of the factor sets 

between departments seems to suggest that a good alternative might 

be college-wide admissions. A committee might be formed, with 

representatives from each department, to establish college-wide 

admissions standards. These standards could then be applied in 

weekly application evaluation meetings.
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Second, the fact that the preadm ission data group themselves 

into easily identifiable factors would seem to suggest that any college 

admission standard should be based on a system of four or five 

independent m easures of an applicant* s potential. Each of these 

m easures could be considered, in turn, in some so rt of weighting 

schem e.

Recommendations for 
Future Research

The exploratory nature of this study suggests several a reas  

which might yield profitable resu lts  in future research . F irs t, the 

College of Education could profit by the extension of the methods of 

group prediction used in this study to the area  of faculty decisions 

in admissions. That is, the c r ite r ia  used by various faculty m em ­

bers responsible for admissions screening in accepting or rejecting 

an applicant might be considered.

Another approach might be to apply the group prediction 

methods to other groups. For instance, the group of students who 

change their status or their m ajor during their Master* s program 

might be examined.

The area  of m easures of graduate performance also needs 

some new perspectives. The relationship of persistence to attrition 

needs to be explored in o rder to form a better definition of a graduate
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dropout. Better m easures of academic performance a re  also 

needed. The total grade point average offers too narrow a view of 

the total graduate experience.

Finally, the variables relating to mobility and residence 

exhibited a consistently high relationship with all of the crite ria  in 

this study. Residence, years at residence, born in or out of state, 

graduated in or out of state, age, m arita l staus, and number of co l­

leges attended for the B.A. all a re  m easures of mobility or residence. 

These factors and other factors relating to residence mobility should 

be studied in relationship to graduation and m easures of graduate 

performance.

It is hoped that further research  in these a reas  will be of 

benefit to the Col lege of  Education personnel concerned with the 

quality of the admission program.
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