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CHAPTER 1

OVERVIEW OF THE STUDY

foreseen forenrollments four-yearDeclining mostare

colleges and universities during the next 20 years. These declining

which willenrollments will produce reduced income, most certainly

cutbacks staffing.andtrimming of inlead to programs

challenges in an effortAdministrators will be faced with new to

minimize the effects of

that organizationalbusiness conceptwell knownis aIt

welldepends maintaining current customers as asonsuccess

In the past once students were accepted intoattracting new ones. an

conscious efforthigher education, itinstitution of

During the period from

its retention of1960 to 1975

than theyfour-year institutions had more studentsstudents. Most

studentsquickly replaced by newdropouts werecould

the 1980's, thiseducation enteredAs higherto enroll.waiting

students in theThe pool of potentialpattern changed drastically.

with further declineshas begun to diminish18-to-24-year age group

projected by 1995*25 percent of present levels beingof as much as

being commonrates between 40 and 50 percentWith attrition

studentemphasisscale, the ofnational importance greater on

students do notretention is quite evident. By making certain that

leave before completion will need toof their studies, institutions

attract up to 20 percent fewer new students while maintaining current

on a

was made to help them complete their program.

a smaller potential clientele.

seems that no

most colleges had limited concern for

handle, and
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enrollment levels.

Increasing attention is being placed on retention efforts by
throughout the The of theinstitutions Carnegiereportcountry.

Higher Education (1980:32) includes theCouncil on Policy Studies in
statement that:

The report contains some soundly based judgments that will

have dramatic impact on all of higher education (1980:43-44):

at Gulf State CollegeThe admission procedures and practices
There havefor several decades.have essentially remained the same

accept or rejectthis period when the decision tobeen times during

upon the College's but theneed for students,stringent, depending
Basically, students areunchanged.process has remained essentially

School ora particular degreeaccepted into and eventhe College

entrance requirements, on a first-program, after having met certain

first-served Prospective students presentedbasis.come, are a

The most dramatic feature of the next 20 
years, as far as we now know, is the prospect of declining 
enrollments after more than three centuries of fairly steady 
increase.

We expect colleges to exert an all-out effort to increase the 
retention rate. We estimate that these efforts may add a 20 
percent gain in time spent in college by those who in the past 
have not completed their four-year degrees and by academic 
transfer students enrolled in community colleges. Private 
colleges, in particular, have a great incentive to increase the 
number of their alumni with degrees since financial support 
comes proportionately more from them than from those who 
drop out. We note, however, that the recent retention experi­
ence in community colleges has been disappointing and so 
also has been the transfer rate to four-year colleges. Never­
theless, the internal market of students already on campus is 
both large and readily available for retention effort.

School and asked to select one

an applicant may have been based upon criteria that were more or less

’’shopping list” of majors within each
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from the of the lastList • For most 10 years, the appllicant was

required to select a major and was not permitted to enroll

Littlestudent. or no academic guidance was offered by

the College prior to enrollment and the student had to rely upon his

high school counselor particular program of

studies.

the budget crunch that has hitAs s ince of highermost

education came to Gulf State College, it became clear to some faculty

longer sit back, and wait

flock, to its doors.for the students to The State had developed an

formula whichallocation based almost entirely creditswa s on

produced by the institution, and any decline in enrollment produced a

corresponding reduction in has become evidentappropriations. It

in sufficient numbers is essential for thethat attracting students

further evident that the Collegesurvival of the institution. It is

that does for as longthe students itretain att ractmust as

Ideally, this means that the College retains the studentspossible.

beyond thatof the undergraduate degree and evenuntil completion

into the graduate program.

that the College is ableIt seems obvious that any counselling

to provide to the prospective student in order that the student might

program in which heenroll in a or she would have greatest success

would assist in the area of recruitment

of student retention. Gulf State College has had an attrition rate,

depending upon definitions used in counting, that varies from thirty

to forty percent. Even a small reduction in this number would have

for information about a

’’undecided”

and administrators that the College could no

as an

and even more so in the area
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great impact upon enrollment since the

If this figurefour-year period. could be reduced, the beneficial

impact upon the college and the student would be far-reaching indeed.

Statement of the Problem

Simply stated, of prediction beequationsseta

useful counselingdeveloped that might serve tool to aid inas a

student recruitment and also to help reduce the attrition percentage

at Gulf State College.

feasibility ofspecific problem theThe determineis to

predicting a student's success at Gulf State College,

data available at the time of the student's admission to the College.

following Null hypothesis:will the NoresearchThe test

developed will predictbe thatregression equation at acan

statistically significant level the cumulative Grade Point Average at

entering Gulf State College asof graduation for studentsthe time

at the time of admissionFirst-time Freshman according to data known

to Gulf State College.

Specific Research Objectives

included in this study:

developed thatequation can bedetermine whether an1 ' To
the successlevelstatistically significantwill predict at aa

student will achieve at Gulf State College.

ofdetermine the2. which variables known timeTo at

predicting student success at Gulfadmission are most significant in

effects are cumulative over a

The following objectives are

on the basis of

then, can
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State College.

whether referred indetermine the3. equationTo to

determined within Gulfby School State1 aboveobjective

College.

referredwhether the equation in4. determineTo to

can be determined by Major within School at Gulfobjectives 1 and 3

State College.

difference theindetermine whether there is5. To a

variables of objective 2 when examined by School.

difference theinwhether there isdetermine6. To a

variables of objectives 2 and 5 when examined by Major.

Definition of Terms

The following are definitions of terms used:

thepseudonym used to protect1.
identity of the institution.

student wasEntrance Status2.
There are fiveadmitted to Gulf State College.

categories used by the Admissions Office to

classify students. They are:

(a) First-time Freshmen

(b) Transfer

(c) Certification Gulf State College graduate

(d) Certification-graduate of another college

(e) Transient

Measure of Success - The cumulative Grade Point Average3.

can be

Gulf State College - a

the manner in which a
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School - There are three undergraduate schools at Gulf4.

State College. They are:

(a) The School of Education

(b) The School of Arts & Sciences

(c) The School of Science & Technology

5. Major - The degree program that the student is enrolled

in as his primary degree program.

In any statistical procedure used in this paper,6. N

number of cases considered.N will represent the

SMR - An abreviation for the statistical procedure7.
known as Stepwise Multiple Regression.

Population Selection

population that is strictlyonly with adealsstudyThis
the students who graduated fromThe population consists ofdefined.

Gulf State College in the academic year 1978-1979 and who had entered

the College as First -Time Freshmen.

This population was chosen for the following reasons:

(1) Admission data are readily available for this population

be readily obtained when necessary.

(2) The cumulative Grade Point Average is readily available

for each student who graduated.

(3) The population is large enough to provide a statistically

reliable data base.

(4) By choosing the 1978-1979 graduating class, the

or can

at time of graduation from GSC.
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prognostic equation can be tested against the 1979-1980 graduating

Overview of Research Procedures

Specific data items collected at the time of admission were used

as values for independent variables in order to construct a multiple

regression equation with the student's cumulative grade point average

of graduation beingat time the dependent variable. The variables

were added in a Stepwise Multiple Regression procedure, selecting

only those variables which proved to be significant. This procedure

was extended to School at Gulf State College and then to selected

Majors within School. Only subsets of the population with large

enough N were considered. The equations developed in the procedure

outlined above then tested anotheragains t class. Thiswe re

population consisted of those students who graduated from Gulf State

College during the period from September 1, 1980 to August 31, 1981

and who had also entered Gulf State College as First-Time Freshmen.

The predicted Grade Point Average of each student was compared with

the actual the time of graduation from GulfGrade Point Average at

State College. by performingThis comparison was done Pearson

(predicted andCorrelation on the two sets of Grade Point Averages

observed). developed analyzed forThe theequations were

significance of in the prediction equations. Thesethe variables

equations were for causal relationships thatalso examined may be

enlightening about factors that contribute to student at Gulfsuccess

State College.

class, for whom data are also readily available.
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All statistical analyses performed in this research were done
Package for the Socialusing the Statistical Sciences as documented

by Nie et (1970). Throughout the remainder ofal • this paper this

package will be referred to simply by its popular acronym, TheSPSS.
statistical procedures used in the study are the following:

CODEBOOK1. One-way analysis procedure.

2. Stepwise Multiple Regression. REGRESSION

3.

The first procedure, CODEBOOK, was on all variables and allrun

data forfrequencies and eachmerely to determine missingcases

variable. The second procedure, REGRESSION,

third procedure,Thedetermine prediction equations.variables to
correlation betweenused measure thewas thenCORR,PEARSON to

offor theand actual consistingpredicted GPA testa group

of these analysesclass of 1979-80. The resultsgraduating are

explained in detail in Chapter 4.

Significance of the Study

challenge to thedecades will present a unique

Thethroughout theeducationinstitutions of higher country.

increased for some colleges merely toretention rate will have to be

ifThe process that will be described in this dissertation,survive.

future ofsuccessful, significant thecould have impact on many

where declining enrollment wouldfour-year colleges and universities

produce negative results. increase the time spent inThe ability to
college by out ’ beforethose dropwho would otherwises tudents

was the run on selected

The next two

Pearson Product-Moment Correlation; PEARSON CORR
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completion of a degree 20 percent decline
in new students enrolled by the institution. This figure lends

dramatic emphasis to the importance of higher retention rates in the

Limitations of the Study

It is apparent the researcher that other groups of theto

population should be studied. For example, the students who did not

graduate from Gulf State College are also important. However, many

leave Gulfstudents College withoutState completing exitan

interview, and therefore it is not apparent why they did not complete

reason fortheir studies here. more compelling excluding theseA

at this lies. 4 above for choosing thestudents time in reason

There would of evaluatingpopulation. be good method theno

of the would beprognostic ability equation, since there

group to test the equation on.

Organization of the paper

is contained inthe details of this studyAn elaboration of
of literaturethe following contains a reviewChapter 2chapters•

study. is explainedresearch methodology inrelated to this The

The analyses of the data are made in Chapter 4.detail in Chapter 3.

Chapter 5 contains the findings, conclusions, and recommendations for

further study

no newer

could offset as much as a

coming years of anticipated scarce resources.
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CHAPTER 2

RELATED LITERATURE

The definition as proposed by the researcher

throughout this is admittedly definition.paper a very narrow

Hackman and Taber (1979:117) state this opinion about the concept of
success in college:

is

of defining studentspite of this admitted complexityIn
successful collegeperformance, the researcher has opted to measure

of athe traditional terms of grades and completionperformance in

degree.

of enteringthe successto predictThe idea of attempting
attempts havenovel idea. Manyis by nocollege students

Grade PointFreshman Average.cumulativebeen made predictto

and Reichard (1980) admissions decisions areAccording to Hengstler
universities on the basis of theroutinely made by

predicted cumulative Freshman Grade Point Average:

Students with

Uses of Forecasting Techniques 
In the Admission Process

a predicted Grade Point Average above a 
given level are normally accepted for admission into the 
university or college. Students with a predicted Grade

The meaning of ’’successful college performance” 
elusive. Although students seek to achieve it and 
colleges profess to foster it, there is neither clarity 
nor agreement about what college success is. We began 
the present research with the premise that there are 
many different ways to succeed or fail in college, 
and that student performance is more complex than 
is implied by traditional admissions procedures 
and measures of student performance.

means a

of ’’success”

some colleges and
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In all related literature examined by the researcher,
could be found in which was made to predict cumulativean attempt
Grade Point Average at the of completiontime of undergraduate
s tudies.

Since the end of freshmanthe isatsuccess notyear

generally considered to be as important as graduating

Grad^ Point Average, the researcher has elected to measure success in

the manner defined above.

Having settled measure ofupon a quantitative

researcher examined the literature for traditional choices for the

(Beas leyvariables• has indicatedpredictor Research and Sease

[1974]) that in addition to the traditional intellective variables

used as validsuch as HSR

was done with primary emphasis placedpredictors• That study on

[1979:933]) hasother research (Nagle et.Black, students, but al.

predicted by intellective andindicated that a composite score,

can be used effectively in the admissionsnonintellective variables,

process.

Value of Specific Predictors

After an extensive search of the literature it was concluded

real agreementthat the value of specificexists concerningno

predictors. where High School variables (Rank, inEven such as RiC
Class) and GPA (Grade Point Average) are concerned, there

unanswered questions as to how they can be used. Loeb (1972:20) made

Point Average below the specified level are rejected or 
may be admitted under special conditions.

’’good"with a

no case

are some

and SAT, nonintellective variables may be

success, the
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following statement:

With such apparent uncertainty of opinion in

perusal of the literature was conducted. One thought as expressed by

(1978:149) seemed toal.Heit et among variouscarry some support

"Components taken collectively areresearchers. They said the best

predictors of success rather than any individual factor."

regards another traditional predictor, the SATAs score,

(1978) reviewed several studies which hisin opinionPerrone

valid predictors for academicconfirmed that SAT scores

which variablesThe of determininguncertainty are

level of significance seemed to be summarizedsignificant and their

by Pristo (1979:933) when he said:

Empirical attempts to answer more detailed questions 
concerning the use of high school performance indices 
in college admissions have had, in some cases, less 
clear-cut results. Such detailed questions include:

- which performance index, i.e., RiC, HSPR, or GPA, 
predicts best.

- whether average or rank in academic courses predicts 
better than overall average or rank.

- how many years of high school work need to be 
included in the rank of GPA.

- whether the variability of a student's high school 
grades affects their predictive power.

- whether rank or grades from some high schools 
predict better—or differently—than similar indices 
of performance at other high schools.

success beyond the first year of college.

are not

Other studies have shown that procedures which 
effectively predict success in one school will 
not necessarily work somewhere else, and that 
variables selected for one study may be valid 
predictors in one environment but not in another. 
The previously mentioned shortcomings encountered 
in the current study may not be a problem for some 
other researcher, and in general could possibly 
be eliminated by working with a larger population, 
by using different variables, and/or by employing the

mind, further
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In general of the literature reviewed

least indirectly the approach taken by this researcher.support at

That approach can be summarized by the following statements:

Begin with as many variables, intellective and1.

Let

the selection of the variables that are significant in

this particular environment be determined by a mathematical

procedure•

2. Apply this same technique to different subsets of the

entire population. Different variables may be significant

in the subsets.

Retention Studies

There has been much research in the area of student retention

appear to fall into two categories. The first typeand the studies

of study the characteristics of the successfulaims at discovering

thestudent, who persists graduation,i. e to versusone

The secondcharacteristics of the unsuccessful student or drop-out.

application of and howstrategiesconsiders the retentiontype

effective they length of time that studentsimproving theare in

remain in a program.

The not the sociologicalin this study isapproach taken

approach of the first type of Neither does it concern itselfstudy•

with the effectiveness of retention strategies. What it does attempt

do, however, prof ile ofmathematically theto is to derive a

canonical procedure in conjunction with the data 
reduction capabilities of factor analysis.

seems tothen, most

nonintellective, as can be reasonably obtained.
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successful student at Gulf Statein various programs College. The
of this profile is tested otheragainstaccuracy groups to see

whether it remains Thus the approach is an empirical techniquetrue.

used to enable an admissions office to better match a prospective
student to in which his or her chances of successa program are

The relationship of admissions and recruiting to retentiongreater*

has been largely neglected until recently. Little thought has been

given in the past to recruiting for retention. and CooperLenning

(1978) lay of the blame for poor retention directly upon thosesome

responsible for recruitment:

Importance of Academic Advising

Beal and Noel (1980) conducted research that tends to support

advising is the most importantinadequate academicthe idea that
that poorpoor retention of students. It seems obviousreason for

some studentsprograms and tomore significant in someadvising is
the effect ofapproach to assessingthan others. The empirical

given background doesand to students of aadvising in each program

not attempt to determine whether the factor is a causal

Instead, the techniques employed by this researcher aresymptomatic.

student of a given background,intended to show

of variablesby certain values

Information that postsecondary institutions provide to 
prospective students is often incomplete, insufficiently 
detailed, not clearly presented, or presented at the wrong 
time. The failure to provide adequate information can 
result in an unwise choice of institutions or programs of 
of study and, consequently, low student morale, high 
attrition rates, and future recruiting problems for the 
institution.

as characterized

one or merely

considered, should
how, for example, a
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fare under the of advisingconditions they exist in certainas

This idea carries through other factors whichprograms. may or may
not affect particular students.

Counseling As a Factor In Retention

In addition to advising, other factors are cited as being

Noel (1976:33-36)important in the retention process. has pointed

out that the first six months of enrollment are critical and the

counseling received during this time plays a vital role in retention.

(1978:12-13) emphasizesPapke the effects of counseling prior to

actual enrollment. Faculty and staff play an important role in the

retention of This obvious statement is supported by thestudents.

research of Rowell (1974) and Heath et al. (19.73).

Financial Aid As a Factor In Retention

beenfactor in student retention hasFinancial aid as a

(1977) withAustin (1975) and also by Peng and Fettersexamined by

The apparent positive effect of financialcontradictory conclusions.

effect on the other lend support toaid on the one hand and negative
students inin this study. For somethe empirical approach taken

keeping themhelpful in inmay beprograms, financial aidsome

same or other programs it maywhile for some students in theschool,

actually lead to higher attrition.

Other Factors Impacting Retention

The positive effect of factors such as Orientation programs
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as documented by Reimanus (1973) and proper housing as documented by

Need For Empirical Studies

The fact that the effect of some variables upon retention of
students can be agreed upon while the effect of other variables upon

is controversialretention supports the need for research of the
empirical type conducted in this Thestudy. forecasting equations
being developed and tested apply the concept of focus forecasting

businesses today to forecastused by many inventory needs. The
concept is based upon the idea that the most recent historical data

Regardless of forecastingbest forecast the thecoming events•

technique used, most recent data are input into the system to predict

Success Forecasting As a Retention Strategy

of forecasting, it is notthis typeBy using necessary to

effects ?f certain factors,the positive or negative oragree upon
even upon their causal or symptomatic relationship to the event to be

students of certainforecast. approach, it is assumed thatIn this
thosein specificprofiles should do about the programs assame

most recently completed the program.students of similar profile who
of howan idea in advanceIf an individual prospective student has

similar background have done inwell other students of the a

particular program be able to makeshe shouldhe orof study, a

of collegechoice gives the most likelihood ofthatand program

same or

some future event.

Kuznik (1975:9—12) seems to be agreed upon by most educators.
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successful completion, and thereby the retention rate of new students

in the College will increase.

Need for Additional Research

While the importance of retention of students to

university when enrollments decline is understood, little use has

been made of success forecasting as a retention tool. One reason for

the failure of college administrators to use this tool appears to be

apparent complexity of forecasting techniques. Thetheclue to

establishment of computer facilities

makes thesestatistical packagesavailability of many

weighed against the potential results of thecomplexities fade when

proper use of these statistical techniques.

develop forecasting equations andThis study was designed to

Whenthen to test their effectiveness in predicting college success.

in student retention as well

to help fulfillThis study was designed

that need.

admitting students to collegesThe literature suggested that

freshman grade pointbasis of predicteduniversities on theand

could be found where successaverage is not uncommon,but no evidence

Therepredicted.was beingend ofat the the senior year

is being predicted in different degree programs

It was desired to test the feasability of theseat the present time.

has accomplished thesetwo ideas at This studya specific college.

goals.

on most college campuses and the

a college or

was no

evidence that success

"canned”

as recruitment strategies.

enrollments decline, research is needed
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The literature indicated that institutions must identify the

factors that affect their functioning. Student retention is one

affectingimportant factor any college university which hasor

limited When the goal is maintain increasetoresources. or

enrollment, research has indicated that student retention is a very

important factor. To determine if retention rates can be improved by

better matching prospective students to the environments they face in

particular schools and degree formal studies inprograms, success

forecasting must be conducted.



28
CHAPTER 3

RESEARCH METHODOLOGY

This study required four separate research procedures to be
(1) determining which variables,carried out: known at the time of

admission to to be used as predictors; (2) finding the
missing data in the (3) updatingvariables selected; the computer
records that were (4) and performingmaintained on this population;
the statistical procedures necessary to test the Null hypothesis.

Selecting Variables

CUMGPA - The cumulative Grade Point Average of the1.
student at the time of graduation from GSC. This

is the dependent variable.

Sex of the student.2. SEX
RACE - Race category in which the student declares3.

himself to belong.
Last known marital status of student.4. MARITAL

HSIZE - The size of the student's high school in hundreds.5.
ENTRY - The year and semester in which the student6.

entered GSC.

7. HSR - High school rank expressed in quartiles.

YRGHS - Year the student graduated from high school.8.

SATV - The score received on the verbal section of9.

the SAT test.
10. mathematical section ofThe score received on theSATM -

GSC, were
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the SAT test.

HSS - The high school stanine as reported to GSC by the11.
student's high school.

CURR - The major in which the student pursued a degree.12.

13. FA - Expresses whether or not the student received
financial aid at GSC.

HOUSING - The type of housing that the student selected14.

while attending GSC.
The student declares to be15. RELIGION

specific organized religion or none.a

HSCURR - The curriculum taken by the student while in16.
high school.

BIRTH - Year in which student was born.17.

Finding Missing Data

procedurewere selected, the SPSSAf ter variablesthese

An attempt was made to determineCODEBOOK was performed on the data.
it wasposs ible•values Inmany missing notcasessomeasas

example, some studentsall missing data. Forpossible to determine
required to presentwho entered GSC

result of theIf thisfell in this category.SAT scores. Veterans

CODEBOOK run showed that data were missing for

that variable and those with missing datathe data base was sorted on

in various campus officesselected and their paper records werewere
of theinvestigated. Registrar,included thoseThese offices

Admissions, Placement, and School Deans.

a particular variable,

a follower of

as first-time freshmen were not
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Updating Magnetic Media Records

As these missing data were retrieved from secondary sources,

the computer files at GSC were then updated with the new information.
This was done in several ways including keypunching of data, batch
processing the punched cards to update the files, and also direct

updating of on-line files through interactive computer terminals.

Statistical Procedures

When it had been determined that all available data had been
collected and when the data base properly updated, twowas
statistical procedures from the SPSS package were then run on the

data.

Running CODEBOOK on the Data

oforder might have idea the basicthatIn one an

of each variable that was being considered ascharacteristics a

performed on all thepredictor, the SPSS procedure CODEBOOK was

The output of this procedure and analysis of the one-wayvariables.

variabledescriptive each were analysed. Variousstatistics for

statistics relating to central tendency, variability and dispersion,

of the distribution were to determineand shape evaluated in order

any anomalies in the variables and the amount of missing data.

Stepwise Multiple Regression provides

researcherthe for choosing independentpowerful toolwith a

Running Stepwise Multiple Regression 
Using all Variables

The procedure known as
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variables that will fordetermine an equation the best possible

prediction of the dependent variable with the least number of

independent variables . ofexplanationAn Muiitpie Regression

Analysis is presented in Appendix A.

Stepwise Multiple Regression was run on the data available

for 411 students who graduated from GSC during the 1978-1979 academic

This procedure provides a of choosing the variables thatyear. means

made the greatest contribution in predicting the cumulative Grade

Point Average for each member of the group.

Selecting The Best Predictors

When the entire population was

that six variables should be used in the regression equation. A

detailed analysis of this choice and the six variables chosen is

presented in Chapter 4.

Using the Prediction Equation

The next step in the process

variables) to theprediction equation (six independentto apply the

academic year, 1980-1981. This programgraduating class of the next

reads each of the values of the six variables as they were determined

a predicted Gradein the class and then calculatesfor each student

previously bycoefficients determinedPoint theAverage using

predicted Grade Point AverageStepwise Multiple TheseRegression.

Average values for each studentvalues along with actual Grade Point

of the test groupof the test group If any

had missing data, their Grade Point Average was not calculated.

were written to a file.

considered, it was determined

was to write a computer program
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A Pearson product moment correlation run was performed
data representing the actual and predicted Grade Point Average of
this test The results of this procedure are presented andgroup.

analyzed in Chapter 4.

The 411 students who were the graduating class of 1978-1979
and who had entered the College as first-time freshmen were divided

who were in the School ofThose Arts and Sciencesinto two groups.

School of Science and Technology were placed in one group.

School of EducationThose who were placed in a second

School of Science and Technology was combined with theThegroup.

of Arts and Sciences since there were only 17 graduates of theSchool

School of Science and Techhnology in 1978-1979.

repeated onprocedures outlined above wereThe statistical

equations were developed.Two new predictoreach of the subgroups•
independentofEach suggested the inclusionregression seven

were differentThe variablesvariables in the predictor equation.

These two equations were then applied to the datafor each subgroup.

of each the use of thesubgroup of the 1979-1980 class. Through

Point Averageprogram previously predicted Grade was

calculated. Average and the actual GradeThis predicted Grade Point

Dividing the Population 
Into Subgroups

Stepwise Multiple Regression
On The Subgroups

Pearson Correlation on 
The Grade Point Average

on the

were in the

mentioned, a

or tne
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calculated• This predicted Grade Point Average and the actual Grade

class previously.

value of each equation for each ofThe prediction the two

subgroups was tested by performing a Pearson Correlation on the pairs

of actual The two subgroupspredicted Grade Point Averages.vs •

consisted of 1979-1980 graduates of: (1) The school of Education; (2)

and Technology. Theand SciencesThe schools of Arts or Science

are also detailedsubgroup by these two proceduresanalyses of each

in Chapter 4.

Pearson Correlation 
On The Subgroups

Point Average were written to a file, as had been done for the entire
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CHAPTER 4

ANALYSES OF DATA

The specific problem of this study determine the
feasibility of predicting a student's at Gulf State College,success

the basis of data available at time ofthe admission to theon

college •

Three general mathematical procedures were used to determine

the (1)to this question. They MultipleStepwiseanswer were:

(2)to determine predictor equation; use ofRegression thea a

to apply data; (3)set ofthe equation tocomputer program

Pearson Correlation to determine the significance of the relationship

between the predicted and actual Grade Point Averages.

Stepwise Multiple Regression on All 17 Variables

Using All 1978-1979 Data

Appendixfollowing tables and those presented in BThe

The firstprocedure REGRESSION.contain the output from the SPSS

B, Table 11 contains the setup procedures used totable of Appendix
for reference material.presented merelythe data and isprocess

variableincluding the dependent1 listsTable all 17 variables

that theand standard deviations. NoticeCUMGPA along with means
318 from the original 411. Thisnumber of cases has been reduced to

reduction is due to the REGRESSION option chosen by the researcher to

eliminate from the equation any whose datum was missing for anycase

of the 17 of the matrix ofTable 2 is the print-outvariables.one

correla tion coefficients. comparing thebybeIt seencan

a new

was to
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correlation coefficients of CUMGPA and each independent variable with

the Sample R column of Table 28 of the summary output that they are

one and the same.
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Table 1

VARIABLE MEAN STANDARD DEV CASES

REGRESSION Print-out Including Means and Standard Deviations 
Entire 1978-1979 Class and All Variables

11.9277
1.5031
1.9403
2.9403
5.0314
2.8868

74.4686
395.2987
427.9560

2.9409
6.8679
4.1415
1.5818
1.9119
1.7107
1.2434

56.4717

318
318
318
318
318
313
318
313
318
318
318
318
318
318
318
313
318

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

6.6847
0.5008 
0.2374 
0.3364 
1.6847
1.5806
1.2798

33.8530
86.3693
0.4356
0.9928
2.1510
0.4940
1.5024
0.4542
0.7046
0.9078
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Table 2

MARITAL RACE HSRHSIZE SEX ENTRY YRGHS SATV SATM

0.23265

RELIGION HSCURR BIRTHFA HOUSINGCUREHSSCUMGPA

of Correlation Coefficients 
and All Variables

REGRESSION Print-out of Matrix
Entire 1978-79 Class

-0.11225
0.23607 

-041387
0.21590 

-0.32709 
-0.58937
0.14167
0.42941
0.37685
1.00000
0.44627
0.07181

-0.01185
-0.17235
0.02845 

-0.11997 
0.28371

-0.04755 
-0.11902 
-0.01428 
0.10329 

-0.04389 
-0.12239 
-0.01156
0.23525 
0.19739 
0.07181 
0.22002 
1.00000 
0.01431 
0.06829

-0.07744 
-0.14608 
0.04164

0.03379 
-0.03929
0.08213
0.03898 
-0.22293
0.06037
0.11135

-0.04951 
-0.07731 
-0.01185
-0.06796
0.01431
1.00000
0.09898 
-0.00672 
-0.02682
0.22322

0.05959
0.01788
0.04398 

-0.01026 
-0.10764 
-0.09851
0.04400 

-0.06440 
-0.11339
0.02845
0.01993 

-0.07744 
-0.00672 
-0.07444
1.00000 

-0.01128
0.09485

-0.13241
0.01048

-0.04485
1.00000

-0.10245
-0.17297
0.05791
0.19803
0.20957
0.21590
0.13689
0.10329
0.03398
0.00828

-0.01026 
-0.09690 
0.12358

-0.05600
1.00000 

-0.01168
0.01048 

-0.16090 
-0.19484
0.08383
0.02195 

-0.15177
0.23607
0.13408 
-0.11902 
-0.03929 
-0.03317
0.01788

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

-0.02261 
-0.01168
1.00000 
-0.04485 
-0.08205
0.07440 
0.16512
-0.00361 
-0.10231 
-0.11387 
-0.02020 
-0.01428 
0.08213
0.07365 
0.04398 
0.01358 
0.23365

0.13268 
-0.19484 
0.07440 
-0.17297 
0.17194 
1.00000 

-0.12965 
-0.30639 
-0.40008 
-0.53937 
-0.50410 
-0.12239
0.06037 
0.21233 

-0.09851
0.19246 

-0.20890

-0.09053
0.23265
0.23365
0.12358 
-0.59553 
-0.20890
0.55858
0.04953
0.06187
0.28371
0.19185
0.04164
0.22322

-0.06891
0.09485 

-0.05062
1.00000

-0.05230 
-0.15177 
-0.10231
0.20957
0.01510
-0.40008
0.00864
0.53407
1.00000
0.376S5
0.56161
0.19739

-0.07731
0.01070 

-0.1133? 
-0,18907
0.06187

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

-0.10934
0.13408 

-0.02020
0.13689

-0.12765
-0.50410
0.06872
0.59309
0.56161
0.44627
1.00000
0.22002

-0.06796
-0.06069
0.01993 
-0.14686
0.19185

0.03988 
-0.03317
0.07365
0.00828
0,08710
0,21233 
-0,12121
0.09047
0.01070

-0.17235, 
-0.06069
0.06829
0.09898
1.00000 

-0.07444 
-0.01205
-0.06891

-0.08342
0.08383
0.16512
0.05791

-0.38143
-0.12965
1.00000
0.00325
0.00864
0.14167
0.06872
-0.01156
0.11135
-0.12121
0.04400 
-0.01755 
0.55858

-0.03369 
-0.16090 
-0.08205 
-0.10245
1.00000 
0.17194 

-0.38143
0.02405 
0.01510
-0.32709 
-0.12765 
-0.04389 
-0.22293
0.08710 

-0.10764 
-0.01723 
-0.59553

0.09023 
-0.02457
0.01358

-0.09690
-0,01723
0.19246
-0.01755
-0.13981
-0,18907
-0,11997
-0.14686
-0.14608
-0.02682
-0.01205
-0.01128
1.00000 
-0.05062

-0.03843 
0,02195

-0.00861 
0.19803 
0.02405
-0,30639 
0.00325 
1.00000
0.53407 
0.42941 
0.59309
0.23525

-0.04951 
0.09047

-0.06440 
-0.13981 
0.04953

1.00000
-0.05600
-0.02261
-0,13241
-0.03369
0.13268

-0.08342
-0.03343
-0.05230
-0.11223
-0.10934
-0.04755
0.03379
0.03988
0.05959
0.09023 -0.02457

-0.09053
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Tables 11 through the of27 present step-by-step results

adding variables to the regression equation. Each table presents the
variable(s) included at each step. follows, in TableThen 28, the

statistical summary of the total Included in this summaryequation.

are Multiple R, R-Squared, and the Standard Error. R-Squared can be

interpreted as the fraction of the variance in the dependent variable

that is accounted for by the prediction equation. The R-Square value

of Table 12 indicates that thirty-four percent of the variance of the

variable HSR foris accounted for by the singleGrade Point Average

residual is defined as the difference betweenThethis population.

the actual Grade Point Average and the predicted Grade Point Average.

deviation of the residual. SinceThe Standard Error is the standard

Standard Errorin residuals withregression results
be interpreted as the typical size of the residual values as justcan

of theof the Mean Squareis the ratioThe F statisticdefined.
This F value is usedRegression to the Mean Square of the residuals.

to assess the significance of the regression equation.
thethrough 27 are givenTables 12the left side ofOn

variables included in the prediction equation and their coefficients,
for eachgiven,isregular normalized Beta. Nextandboth B

interpreted toshould beof B. ThisStandard Error
coefficient should berange of the regular regression

Error of B. Since HSRthought of minus the Standardas B plus or
highest, the signthrough six with one beingtakes on values of one

the magnitude of B is more thanof B is negative as expected. Since
bethe sign cantimes the Standard Error,of themagnitudeten

mean that the

mean zero, the

variable, the
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interpreted with confidence. Therefore it may be stated that as the
high school class rank moves toward smaller values, the predicted
Grade Point Average should increase.

throughProceeding Tables 13 through 27, the following
observations may be made. The next variable which contributes most
to predicting the cumulative Grade Point Average is the SATV score.

the SATVAs increases, then so does the dependent variable, as
indicated by the positive sign of B. Note that in this case the

ofmagnitude the variable the magnitude of theis timesseven

Standard Error. Now consider Table 14. The third variable to be

brought into the equation is surprising at first glance. It is the

considers that the sign ofvariable, ENTRY. B is

of ENTRY, thereasons that the smaller the valuenegative, one then

This simply means that thehigher the predicted Grade Point Average.

studies, the higher the cumulativetakes to complete thelonger it

is no doubt a directAverage will generally be. ThisGrade Point
result of the liberal repeat policy at Gulf State College which gives

be used tothe student only the last grade in

fourth variable to beThecalculate overall Grade Point Average.

Since the recode option of REGRESSIONadded to this equation is SEX.
coefficient tothe positivemade l=Male and 2=Female we interpret

the entirebetter than males overin general females didmean that
coefficient toof the itsgraduating class. the ratioNote that

See Table 15.three to one.Standard Error is still a comfortable

MARITAL was the fifth variable added to the regression equation. The

The negative sign of2=single.values were

a repeated course to

coded as l=married and

However, if one
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coefficient shows that for the entire graduating class thethe

married student generally did better than See Table

16. The sixth variable entered the equationinto HOUSING.was

Values for housing were coded as l=commuter and 2=resident. Resident

off-campus fraternity,students included dorm, dorm,on—campus

Theand housing signprivate negativesorority, near campus.

inverse relationship between the housing values andillustrates an

No real determination can be made here but oneGrade Point Average.

was for do better thancould the tendencysay that

students who were campus residents. See Table 17.

be usedvariables wouldwas decided that these sixIt to

Average values forto predict the Grade Pointconstruct an equation
(1) Further variablesgroup for several reasons:the 1979-1980 test

The contribution of alldo not add very much to the R-squared value.

the remaining independent variables is less than two percent.
fewequations containto make prediction(2) It is desirable as

(3) Thethem easy to deal with.

which is a traditional cut-off point.F level has fallen below four,

These points may be observed by examining Tables 18 through 27•

the single one.

terms as necessary in order to make

commuters to
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SMR on Six Most Significant Variables

Using All 1978-1979 Data

followingthe Table ofIn 3, the the predictionoutput !
equation when only the six best variables from the preceding run are

The number of valid cases has increased to 357used, is presented.

since there are fewer variables which might have missing values.

the variablesthat the order in which are added hasNote

changed with the addition of other data values.

The addition of variable HOUSING to the regression equation

and 27, it can be seenBy comparing Tables 34now precedes MARITAL.
coefficients B and the Standardthat the magnitude of the regression

The R-square valueErrors of each have remained relatively the same.

has dropped from .52 to .49 owing to the loss of the contributions of

the same sixvariables no longer considered. However,the 10 other
previously are usedselected for reasons statedvariables that were

determinedcoefficients arethe equation, and to constructin a

resulting equationThevariables.6withprediction equation

follows:
.06101SATV-.10423

.03113 * HOUSING - .16659+.09837 * SEX -

+ 3.11957

CUMGPA = * HSR + .00172
* MARITAL

* ENTRY
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Table 3

VARIABLE MEAN STANDARD DEV CASES

CORRELATION COEFFICIENTS

HSR CUMGPA SATV HOUSINGSEX MARITAL ENTRY

1.00000 
-0.02231 
-0.16629 
-0.19366
0.23963 
0.02369 

-0.07191

SEX 
MARITAL 
ENTRY 
HSR 
CUMGPA
SATV 
HOUSING

-0.02231
1.00000

-0.09339
0.05798

-0.09468
0.01225
0.08432

1.5042
1.9440
5.0168
2.8739
2.9640

398.5854
1.9748

-0.19366
0.05798
0.18863
1.00000 

-0.57396 
-0.32317
0.21030

0.5007
0.2303
1.6540
1.5734
0.4406

86.3363
1.5184

0.02369
0.01225
0.01728

-0.32317
0.44648
1.00000
0.08790

357
357
357
357
357
357
357

-0.07191
0.03432
0.08406
0.21030

-0.19064
0.08790
1.00000

SEX 
MARITAL 
ENTRY 
HSR 
CUMGPA 
SATV
HOUSING

-0.16629
-0.09339
1.00000
0.18863

-0.31289
0.01728
0.08406

0.23963 
-0.09468 
-0.31289 
-0.57396
1.00000
0.44648 

-0.19064

REGRESSION Print-out Including Means, Standard Deviations and 
Correlation Coefficients for Entire 1978-1979 Class 

Using Best Six Variables



Calculation of Grade Point Average for

Entire 1979-1980 Graduating Class

theWhen prediction equation containing six variables is
examined for significance by considering the

to be significant at the .01 level. It was desired by the researcher

co test further the predictive value of the equation by using it to
predict the Grade Point Average values for the 1979-1980 graduating

class. Since the cumulative Grade Point Average is already known for

this group with whichit presents convenient test togroup, a

evaluate the equation developed.

developed for the 1978-1979 class was used toThe equation

Grade Point Average for the 1979-1980 class.predict the cumulative
class for338 cases of the 415 students in thisThere were

all six variables of the predictionavailable forwhom data was

Average was calculated for eachThe predicted Grade Pointequation.
Average andpredicted Grade Pointof these 338 students. Both the

written to a computer disk file.the actual Grade Point Average were

Correlation of Predicted Grade Point Average vs.

Actual Grade Point Average for 1979-1980 Class

SPSS procedure4 contains of the PearsonTable the output

this comparisonfor isThe correlation coefficientCorrelation.

+•6725, which is significant at the .001 level.

F statistic, it is seen
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Table 4

VARIABLE CASES MEAN STD DEV

VARIANCE—COVARVARIABLES CASES CROSS-PROD DEV

35.4109338 0.1051ACTGPA PRDGPA

PEARSON CORRELATION COEFFICIENTS

ACTGPA PRDGPA

ACTGPA

PRDGPA

ACTGPA
PRDGPA

PEARSON CORRELATION Print-out of 
Actual vs. Predicted Values 

1979-1980 Entire Class

338
338

2.9314
3.1666

0.4796
0.3258

1.0000
( 0)
S=0.00L

1.0000
( 0)
S=0.001

0.6725 
( 338) 
S=0.001

0.6725
( 338)
S=0.001
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Statistical Analysis Using Data

For Separate Schools

The following tables represent the SPSS REGRESSION Results for

the students who were Majors in the School of Education and graduated

in the 1978-1979 academic year. For this subgroup of the population,

was selected from the first seven variablesthe regression equation

be enumerated forthe the entireto reasonssame

population procedure.

explained fifty-three percent ofThese seven variables the

dependent variable, and thein the equationvariance was

statistically significant at the .01 level.

SMR on Seven Most Significant

Variables for School of Education Data

1978-1979 class,used for the entireFollowing the procedure

procedure was run, allowing only the seven bestthe SPSS REGRESSION

of this procedureThe outputvariables to be used in the equation.

follows in Table 5 and Table 6.
bestonly theby allowingThe determinedequation seven

variables into the REGRESSION procedure is as follows:
SATVCUMGPA = -.10329 * HSR - .06306

RACECURR - .04243★-.02509

HSS + 2.58759+.04198 *

entered, for

* ENTRY + .00140 *

* HOUSING + .09939 *
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Table 5

VARIABLE MEAN STANDARD DEV CASES

REGRESSION Print-out Including Means and Standard Deviations 
1978-1979 School of Education Data

Using All Variables

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

7.2312
0.4859
0.2360
0.3389
1.6714
1.5214
0.8104

80.5715
85.8945
0.4080
0.9862
2.5779
0.4936
1.3967
0.4360
0.7298
0.9301

170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170

12.7353
1.6235
1.9412
2.9412
4.8941
2.9294

74.5941
380.3235
413.9412

2.9329
6.7882
3.2412
1.5882
1.7000
1.7471
1.2765

56.5412
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Table 6

HSIZE ENTRYSEX MARITAL RACE HSR YRGHS SAW SATH

BIRTHRELIGION HSCURRHOUSINGFACURRCUMGPA HSS

REGRESSION Print-out of Matrix of Correlation Coefficients 
School of Education Using All Variables

0>02414
0.15092

-0*15632 
0.23977 

-0.08775 
0.24256 

-0.37316 
-0.58884 
0.31634 
0*41717 
0.34770 
1.00000 
0*44807 
0.01548 

-0.03520 
-0.25564 
0.00377 
-0.16027 
0*31516

0.02264 
-0.21674 
-0.15070 
-0.28266 
1.00000 
0.19717 

-0.67593
0.00860 

-0.02181 
-0.37316 
-0.15009 
-0.13274 
-0.26116
0.16374 

-0.09381
0.02414 

-0.63282

-0*26232 
0*08031

-0.04352 
1.00000

-0.28266 
-0.16877
0.21417 
0.13505 
0.16249 
0.24256 
0.13954 
0.15179
0*06658 
0.03750

-0.02120 
-0.22094 
0.25175

0.07528 
-0.01918
0.01795 
0.03750 
0.16374 
0.22110
-0*10821
0.08315 
-0.00340 
-0.25564 
-0.04210
0.03007
0.17165
1.00000 
-0.10591 
0.00058

-0*05585 
-0.09467 
-0.11694
0*16249 

-0.02181 
-0.38365
0.02482 
0.50183 
1.00000 
0.34790 
0.48350
0.16644 

-0.06477 
-0.00340 
-0.23710 
-0.16002
0.07683

-0*00224 
0.01214 
1.00000 

-0.04352 
-0.15090
0.10374
0.27664 
-0.05345 
-0.11694 
-0.03795 
-0.00299 
-0.01545
0.04482
0.01795
0.08458
0.02627
0.22676

0*21451 
-0.18023 
0*10374 
-0.16877 
0.19717 
1.00000 

-0.22495 
-0.29935 
-0.38365 
-0.58884 
-0.42017 
-0.11784
0.10290 
0.22110 

-0.05384
0.15092 

-0.20701

-0.07206
0.30942
0.22676
0.25175 
-0.63282 
-0*20701
0*88971
0,07818
0.07683
0.31516
0.20953
0*11552
0*20469

-0*09747
0.09150 

-0*02775
1.00000

-0.04530
0.17920

-0*05345
0.13505
0.00860
-0.29935
0*03419
1.00000
0.50133
0.41717
0.61595
0.21457

-0.05391
0.08315

-0.01871 
-0*14141 
0.07818

-0*12283
1.00000
0.01214
0.08031

-0.21694
-0.18023
0.25579
0.17920

-0.09467
0.23977
0.21542
-0.03573
0.01596 
-0.01918 
0.07853
-0.05516
0.30942

-0*17717 
0.21542 

-0.00277 
0.13954 

-0*15009
-0.42017 
0*14354 
0.61595 
0.48350 
0.44807
1.00000 
0*26458 

-0*10725 
-0.04210 
-0.04274
-0.13173 
0*20953

0*02376 
-0.03573 
-0*01545
0.1517?

-0.13274 
-0*11784 
0.07262
0.21457
0.16644
0.01548
0.26458
1.00000
0.03665
0.03007

-0.04543 
-0.17404 
0.11552

1.00000 
-0.12283 
-0.00224 
-0.26232
0.02264 
0.21451 

-0.04570 
-0.04530 
-0.05585 
-0.15632 
-0.17717
0.02376 
0.06709 
0.07528 
0.05133 
0.07113 
A * * / -v.uVdUo

-0.04570 
0*25579 
0.27664 
0.21417

-0.69593 
-0.22495 
1.00000 
0.03419
0.02482 
0.31634 
0.14354 
0.07262
0.23653 
-0.10321
0.14314 
-0.01924
0.88771

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SAW 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION
HSCURR 
BIRTH

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SAW 
□ATM 
CUMGrA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

0.06709
0.01596
0.04482
0.06658
-0.26116
0.10270
0.23058

-0.05371
-0.06477
-0.03520
-0.10725
0.03665
1.00000
0*17165
-0.04690
-0*01063
0.20469 -0.09747

0.05183 0.07113 
0.07853 -0.05516 
0.08458 0.02627 

-0.02120 -0.22094
-0.09381
-0.05384
0*14314 -0.01924 

-0.01871 -0.14141 
-0.23710 -0.16002
0.00377 -0.16027 
-0.04274 -0.13193 
-0.04543 -0.17404 
-0.04690 -0.01063
-0.10591 0.00058
1.00000 -0.02068 

-0*02068 1.00000
0.09150 -0.02975
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Calculation of Predicted Grade Point Average

For School of Education Data

The equation determined by the SPSS REGRESSION procedure as
applied to 1978-1979 School of Education then usedData towas

calculate the predicted forGrade Point Average 151 School of
Education Majors of the 1979-1980 graduating class. bothAgain,
actual and predicted Grade Point Average values were written to a

computer disk file.

Correlation of Predicted vs.

Actual Grade Point Average for School of Education

of the SPSSfollowing Table 7 is the resultThe Pearson

correlation produced correlationCorrelation procedure. The a

coefficient of .7154 for 151 cases which is statistically significant

at the .001 level.



49
Table 7

CASES MEANVARIABLE STD DEV

VARIANCE-COVARCASES CROSS-PROD DEVVARIABLES

20.3149 0.1354151CUMGPA PGPA

PEARSON CORRELATION COEFFICIENTS

ACTGPA PGPA

CUMGPA

PGPA

ACTGPA 
PGPA

PEARSON CORRELATION Print-out of 
Actual vs. Predicted Values 

1979-1980 Entire Class

151
151

2.9843
3.1633

0.5283
0.3583

1.0000
( 0)
S=0.001

1.0000
( 0)
S=0.001

0.7154
( 151)
S=0.001

0.7154
( 151)
S=0.001
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Stepwise Multiple Regression on Seven Most Significant Variables for
Arts and Sciences or Science and Technology Data

procedure used for the entire 1978-1979 classFollowing the

allowing only the seven bestthe SPSS
of this procedureused in the equation. The outputvariables to be

follows in Table 8 and Table 9.
only bestdetermined by allowing theThe equation seven

variables into the REGRESSION procedure is as follows:
CURRCUMGPA = -.08517

.22422 SEX-.06634 ENTRY

SATM + 1.80995+.00073 *

REGRESSION procedure was run

HSR + .00145 * SATV + .19972 *

* MARITAL + .15233 *
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Table 8

VARIABLE MEAN STANDARD DEV CASES

h

11.0000
1.3649
1.9392
2.9392
5.1892
2.8378

74.3243
412.5000
444.0541

2.9501
6.9595
5.1757
1.5743
2.1554
1.6689
1.2162

56.3919

5.8344 
0.4830 
0.2398 
0.3345 
1.6917 
1.6498 
1.6546 

84.5225 
35.4586
0.4665 
0.9953 
0.5680 
0.4961 
1.5853 
0.4722
0.6755 
0.8778

148
143
148
148
148
148
148
148
148
148
148
148
148
148
148
148
148

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

REGRESSION Print-out Including Means and Standard Deviations For 
1978-1979 Schools of Arts and Sciences or Science and Technology 

Data Using All Variables
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Table 9

HSIZE SEX MARITAL RACE ENTRY HSR YRGHS SATV SATM

CURRHSSCUMGPA FA HOUSING RELIGION HSCURR BIRTH

0.13240

1.00000

0.08539 1.00000

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

-0.05772
0.26094 

-0.13981
0.19011 

-0.28865 
-0.58985
0.06808
0.45041
0.41273
1.00000
0.44627
0.40915
0.01201
-0.10812
0.05487 
-0.07609 
0.25838

0.01483
0.05331

-0.04096

1.00000
0.03279

0.04529
0.05487
0.10147

0.10971
0.24326

0.02804 
-0.03916 
0.04112 
0.27726 
0.00618 
-0.31515 
0.02043 
l.OCGCO 
0.53654 
0.45041 
0.56134 
0.14098 

-0.04096 
0.04430 

-0.07968 
-0.1262?
0.05364

0.04838 
-0.07225 
-0.04641
1.00000
0.10460 
-0.17822 
-0.02558
0.27726 
0.27279 
0.19011
0.13549 
0.05660 
0.00692
-0.02054
0.00087 
0.05857 

-0.03412

0.00501 
-0.13331 
-0.08748
0.27279 
0.02477
-0.42087 
0.03153 
0.53654
1.00000 
0.41273 
0.64147
0.11976 

-0.08898 
-0.02873
0.04529 
-$•21561
0.07S43

0.00813
0.10168 

-0.03888
0.13549 

-0.12060 
-0.59204
0.04932
0.56134
0.64147
0.44627
1.00000
0.10889

-0.02140 
-0.10803 
0.10147
-0.15880
0.18952

-0.05265
1.00000

-0.04206
-0,07225
-0.06007
-0.24110
-0.04693
-0.03916
-0.13331
0,26094
0.10168
0.16149

-0.11393
0,03205

-0.09310
-0,01409
0.10971

-0.05291 
0.16149

-0.02092 
0.05660 
0.00765
-0.28879 
0.04030 
0.14098 
0.11976 
0.40915
0.10889
1.00000 

-0.02251 
-0.13629 
-0.08602 
-0.09966
0.02470

-0.05303 
-0.04206 
1.00000

-0.04641
-0.00499
0.04369
0.11363
0.04112

-0.08748 
-0.13931 
-0.03888 
-0.02092 
0.12402
0.13240
0.00122 
-0.00227
0,24326

-0.08610 
-0.06007 
-0.00499
0.10460 
1.00000
0.15244 

-0.23108
0.00613 
0.02477 
-0,23365 
-0.12060
0,00765 

-0.17697 
-0.01357 
-0.10840 
-0.05965 
-0.54501

0.02312 
-0.24110 
0.04369 
-0.17822
0.15244 
1.00000 

-0.09524 
-0.31515 
-0.42087 
-0.33985 
-0.59204
-0.28379
0.01483
0.21778 

-0.14798
0.23921 

-0.21887

HSIZE 
SEX 
MARITAL 
RACE 
ENTRY 
HSR 
YRGHS 
SATV 
SATM 
CUMGPA 
HSS 
CURR 
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

1.00000 
-0,05265 
-0.05303
0,04838 

-0.08610
0,02312 

-0.15232
0.02304 
0.00501
-0,05772 
0.00813
-0.05291 
-0.01631
0.04448
0.04652 
0.10782 

-0.11853

-0.15232 
-0.04693 
0.11363
-0,02558 
-0.23108 
-0,09524
1.0000-0
0.02043
0.03153
0.06808
0.04932
0.04030
0.05331 
-0,11271 
-0.01336 
-0,02665
0.41774

REGRESSION Print-out of Matrix 
Schools of Arts and Sciences

Using All variables

0.10782 -0.11853 
-0.01409 
-0,00227
0.05857 -0.03412 
-0.05985 -0.54501 
0.23921 -0.21887 

0.41774 
0.05364 
0.07843 
0.25838 
0.18952 
0.02470 
0.24507

of Correlation Coefficients 
or Science and Technology

-0.02665
-0.12629
-0.21561
-0.07609
-0.15880
-0.09966
-0.04828
-0.01253 -0.01473
-0.00865 0.08539
1.00000 -0.08651 
-0.08651

-0.01631
-0.11393
0.12402
0.00692 -0.02054
-0.17897 -0.01357 -0.10840

0.21773 -0.14798
-0.11271 -0.01836
0.04430 -0.07968

-0.08898 -0.02878
0.01201 -0.10812
-0.02140 -0.10803
-0.02251 -0.13629 -0.08602

0.03279 0.03316
1.00000 -0.02168

0.03316 -0.02168
-0.04828 -0.01253 -0.00365 
0.24507 -0.01473

0.04448 0.04652
0.03205 -0.09310

0.00122
0.00087
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Calculation of Predicted Grade Point Average for

Arts and Sciences or Science and Technology Data

The equation determined by the procedure asSPSS REGRESSION

School ofapplied to 1978-1979 and Sciences or Science andArts

calculate the predicted Grade PointTechnology Data was then used to

Average for 187 School of Arts and Sciences or Science and Technology

actual andAgain bothstudents of the 1979-1980 graduating class.
written to a computer diskpredicted Grade Point Average values were

file.

Correlation of Predicted vs. Actual Grade Point Averages for

Arts and Sciences or Science and Technology Data

result of the SPSSthe10 is Pearsonfollowing TableThe
correlationproducedcorrelationTheprocedure.Correlation a

coefficient of .5947 for 187 cases which is statistically significant

at the .001 level.
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Table 10

CASES MEAN STD DEVVARIABLE

CROSS-PROD DEV VARIANCE-COVARCASESVARIABLES

16.8059 0.09C4187CUMGPA PGPA

PEARSON CORRELATION COEFFICIENTS
ACTGPA PGPA

CUMGPA

PGPA

CUMGPA 
PGPA

187
187

2.8888
3.1905

0.4327
0.3511

PEARSON CORRELATION Print-out of 
Actual vs. Predicted Values 

1979-1980 Entire Class

1.0000
( 0)
S=0.001

1.0000
( 0)
S=0.001

0.5947
( 187)
S=0.001

0.5947
( 187)
S=0.001
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Repetition of Statistical Procedures
For Selected Majors

The three statistical procedures elaborated on previously for
the entire college and for the school level were then extended to
selected Majors. The three procedures are recapped as follows:

1. the subset of
1978-1979 graduating class using all sixteen independent
variables. This determines the most significant variables

from the entire list of independent variables.

SMR is run again using only the variables2.
determined to be significant from step 1. The Standard

Error of the coefficient and the F level developed for each

variable in step 1 is used to make the choice cut-off.

Using the regression coefficients developed3.
computer program is then run that takes in thein step 2, a

the Major being studied. Thisdata of 1979-1980 graduates in
program then computes the Grade Point Average according to

the equation determined for the Major from the
The predicted Grade Point Average as well1978-1979 data.

subset is then written to a file. These pairs

of values are then entered into the Pearson Correlation

procedure•

The following of these threethe resultstables illustrate

The SMR procedure is run on

as the actual Grade Point Average of the 1979-1980
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Only Chosefor selected in whichprocedures Majors• Majors the
sample size was large enough were considered. In no

considered if there were less than 25 graduates in the Forgroup.

the sake of brevity these results are presented only in summary form.

case was a group
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CHAPTER 5

Purpose of The Study

The purpose of this study was to determine the feasibility of
predicting a Gulf State College. Three steps
were taken for several subsets of the graduating class of 1978-1979.

These steps were: (1) Stepwise Multiple Regression on the admissions

data to determine a predictor equation, with cumulative Grade Point

dependent variable; (2)Average at the time of graduation being the

the development of a to apply the equationcomputer program to a

second set of to test and assess the1979-1980,

the equation; (3) Pearson Correlation on the predictedvalidity of

strength ofthe theand actual Grade Point Averages to measure

relationship between predicted and actual values.

Findings

The following are findings on the basis of the analyses of the

data- using the statistical procedures of Stepwise Multiple Regression

and Pearson Correlation.
sixteen tested, thatsix variables, of theThe seem to1.

cumulative Gradeof Pointthe predictionthe mostcontribute to

of theirthe entire graduating classAverage for

importance, as follows:

High School Rank

student's success at

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

are, in the order

data, the class of
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SAT Verbal Scores

Year and Term of Entry

Sex

Marital Status

Type of Housing

2. The seven variables of the sixteen tested that seem to

contribute the most the prediction of cumulative Grade Pointto

Average for the student majoring in the School of Education are, in

order of their importance,

High School Rank

Year and Term of Entry

SAT Verbal Score

Curriculum within the School of Education

Type of Housing

Race

High School Stanine

of the sixteen tested thatThe seven variables3. seem to

to the prediction of the cumulative Grade Pointcontribute the most

Average for the students majoring in the Schools of Arts and Sciences

order of their importance,and Technology , inor Science

follows:

High School Rank

SAT Verbal Score

Curriculum within Schools

Year and Term of Entry

Marital Status

are as

as follows:
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Sex

SAT Math Score

4. The equation developed for the data of the entire class
significant at the .01 level and produced an R-Squared value ofwas

.49174.

5. The equation developed for the data of ofthe School

Education Student was significant at the .01 level and produced an

R-Squared value of .53870.

The equation developed for the data of the Schools of Arts

significant atand Sciences and Technology was the .01or Science

level and produced an R-Squared value of .57693.

The SAT Math Score contributed only to the equation of the7.

Schdols of Arts and Sciences or Science and Technology.

single factor inHigh School Rank was the most important8.

all subgroups considered.
by the variableof time in school as measuredThe length9.

significant in all three equations.ENTRY was
non-educationfactor only in theto be10. Race seemed a

equation.
actual Grade Pointof predictedCorrelations11. versus

the .001 levelthe test group were significant atAverage values of

for all equations developed.

Conclusions

On the basis of the material in this study, the following
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conclusions appear warranted:

1. There was significant correlation between predicteda
Grade Point Average and actual Grade Point Average using the equation

developed for the entire 1978-1979 population when tested against the

1979-1980 population• Apparently, a prediction equation becan
developed for predicting measured by cumulative Grade
Point Average at the time of graduation for students entering Gulf
State College in general. Therefore it appears warranted to conclude

of this study has been met and that the results
indicate that a significant college-wide prediction equation can be
developed•

There was a significant2. correlation between predicted
Grade Point Average and actual Grade Point Average using the equation

developed for School ofthe 1978-1979 Education subset of the
population when tested against the School of Education subset of the

Apparently,1979-1980 population. a prediction equation becan

Since this level ofdeveloped for a specific school of the college.
significance was also reached when testing the data of the Schools of

Arts and Sciences or Science and Technology it seems apparent that a

for Gulfthe school levelsignificant equation can be developed at

Therefore it appears warranted toState College entering f reshmen.

conclude that objective three of this study has been met and that the
equation beresults indicate that prediction can

developed at the level of School within Gulf State College.
of this study indicatedThe findings that six variables3.

significantconsidered in predicting studentof the 16 are most

a significant

success as

that objective one
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Therefore warranted toGulf State College• it appears

of this study has been met and that theconclude that objective two

most significant variables can be determined for all students in a

graduating class at Gulf State College.

The results of the REGRESSION procedure when applied to4.

the data at the school level produced different variables that were

than four. Therefore itsignificant levels greaterat F appears

and that thewarranted to conclude that objective five has been met

thedifference in variables atresults indicate that there is a

School level when compared to the entire College.

when applied toof the REGRESSION procedureThe results5.

in significant predictionthe major level also resultedthe data at

the minimum number of data elements was held at 25.equations when

objectives four andwarranted to conclude thatTherefore it appears

and that the results of the study indicate that asix have been met

regression equation can be developed at the major level if sufficient

data are available and that the variables that are significant may be

level.different from those at the School or entire College

viablethis study producedtechnique tested inThe6.

thatthat indicate regressionsignificanceat levels ofresults

predict at a significant levelequations can be developed which will

Therefore,student will achieve at Gulf State College.

it is reasonable to accept the Null hypothesis.

by Perrone (1973), at GulfContrary to the research done7.

State College the SAT scores are valid predictors of academic success

beyond the first year of college.

the success a

success at
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Pristo (1979),support of the results summarized by8. In

some variables effectively predict success in one environment and are

not significant in another was significant forSATVenvironment.

some Schools and Majors while SATM was an effective predictor in some

other School or Major.

Stepwise Multiple Regression can be used as an effective9.

predicting academic success and can be used totool in attempt to

light of therate at Gulf State College.increase the retention In

reported by thefuture outlook for higher education as Carnegie

Council (1980), colleges must look toward keeping the internal market

declining market ofdue to the prospects of aof students on campus

must bewhich promises help in this areaAny toolnew students.

considered•

Recommendations

this study, thecontained inthe materialbasis ofOn the

following recommendations appear warranted.

Development of Additional Equations

The data from the class of 1979—1980 should be merged with1.

the class of 1978-1979.

The data of the class of 1980-1981 should be added to this2.
data base as soon as available.

future graduating classes shouldAll additional data from3.
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be added to this data base once each year.
4.

keep the data base relevant.

5. With the combination of three years of data it would then
be reasonable to generate separate equations for the School of Arts

and Sciences and the emerging School of Science and Technology, and

this should be done.

6. This larger data base will permit predictor equations to

be generated of the Majors presently infor many existence. They

should be generated.

A service should be provided to prospective students, who

cumulativewhich would forecast theirundecided as to major,are

Grade Point Average in various Schools and majors.

service should be offered to students who are8. This same

consider aand wish tobeing academically dismissed from one major

Future Studies

As a result of the findings of this study that seem to support

in Gulf State College studentsthe feasibility of predicting success

according to certain intellectual and demographic variables, a future

study should deal with the students who do not graduate or who do not

enter as freshmen.

study should be conducted to determine the predictor1. A

Significantare academically dismissed.equation for students who

7.

new one.

A time frame for purging old data should be determined, to
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variables should be studied.

2. study shouldA be conducted to determine the predictor
equation for students who simply drop out even though their Grade
Point satisfactory.Average is Significant variables should be
studied.

3. study shouldA be conducted determine predictorto
forequations s tudents who transferred Gulfinto State College

instead of starting

4. A study should be conducted after this system is in place

for several years to determine if the attrition rate has been altered

due to the use of this technique as a counseling tool. This study

could begin sooner if an entering class was divided into two groups

of predictor theirand was given the use equations inone group

counseling and the other was not. A comparison of the success of the

test and control group could then be made.

study should be determine if thereconducted to is a5. A

of studentssignificant difference the success part-timein as

opposed to students who attend full-time.

size of school was nearlystudy the the high6. In this

other than highfuturehomogeneous• In any measure

school size to assess the effect of the high school background should

be considered.

as first-time freshmen.

study, some
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The statistical techniques which were used in the study were the

following:

One-way analysis procedure1.
2. Pearson Product-Moment Correlation

3. Stepwise Multiple Regression

ofCorrelation method describing theAnalysis provides a

strength of association or relationship between two variables. This

called therelationship is described by a single summary statistic

correlation coefficient. consider in this studyThe researcher will
between twoonly correlation coefficients which measure association

at least interval in scale.variables which are linearly related and

at least intervalIf the variables are of a data type which is
By intervalin scale, the Pearson Correlation procedure may be used.

establishedmeasured invariables arein scale, that the
Pearson Correlation when weshall useThe researcherunits. are

the cumulative Grade Point Average,dealing with variables such as

which is measured on a scale of 0 to 4.
Pearson Correlation with correlation coefficient

between two linearmeasuring the strength of associationwe will be

One variable may be treatedvariables•

as dependent or they both may belong to

In any case, the correlation coefficientset of dependent variables.

coefficient of zero indicates thatvary from -1 Ato +1.may

there is no linear association or relationship between the variables;

positive correlation (i.e.a +1 value of r or rho indicates

always accompaniedisone variable by a relativeincrease inan

we mean

ri it

When we use

’’perfect”

as independent and the other

ii

a set of independent or to a
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increase in the other variable); a correlation coefficient of -1
negative relationship (i.e. an increase in one

variable is always associated with the same relative decrease in the
other variable).

Multiple Regression is a statistical procedure which extends the
use of the two-variable linear correlation procedure to the case of
three variables. These variables be higher orderor more may

transformations of linear variables. Generally, the basic goal of
Multiple Regression is to produce ofcombination independenta
variables which will give the highest possible measure of association

with dependent variable• This combination of independentsome

variables written in the form

c+b(l)I(l)+b(2)I(2) + ...+b(N)I(N)

is a function of variables I(k),the independent k=l to Eachn.

independent variable is multiplied by the regression coefficient b(k)

The procedure known asand the regression constant c is then added.

Multiple Regression set of coefficients andproduces a constant c

the set of coefficients b andwhich are optimum. By optimum we mean

differences between the actualwhich will minimize the

values of variable and the values calculatedthe dependent or

difference forpredicted by the equation. Theregression any

predicted is called residual. Statedand actual value the in

equation form we have the following:

D-c+b(l)I(l)+b(2)I(2)+ ... +b(N)I(N)+R

of the dependent variableThe actual value D is equal to the value

function plus the residualpredicted by the R. Multiple Regression

’’perfect”indicates a

constant c
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Analysis attempts to choose the set of coefficients b and constant c

which minimizes the sum of the squares of the residuals R. Stated in

another manner, and the smallest possible standardR has mean zero

deviation for any function of the independent variables. Based upon

this optimization of (size of residuals)function in terms of error
the (in sense ofoffers the leastregression equation the best

expected error) prediction of the value of the dependent variable for

given set of values of the independent variables.a

developed, each of theOnce the equation isregression

coefficients of the independent variables gives information about the

and particularrelationship dependent variables thebetween the

independent variable whose coefficient is being examined. A positive

coefficient implies that all other things being equal, the larger the

value of thelarger thevalue of the variable, theindependent

negative coefficient implies thatdependent variable. Similiarly, a
smaller thethe larger of the independentthe value

of theto the signsIn additionvalue of the dependent variable.
Generallyis their size.important considerationcoefficients, an

coefficient, themagnitude of thespeaking, the larger the more

the dependentthe value ofimportant the- variable is in predicting

variables areunits of the independentvariable. if theHowever,
insure that themay not hold true.different, this relationship To
the regressionthe same meaning,of the coefficients havesize

alla normalized regression equation,normalized.equation is In
in standard units. coefficients in theThevariables are expressed

normalized equation reflect the strength of the relationships as well

variable, the
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have considered only the case where each independent
variable has been linear (i.e. raised only to the first power). By
considering independent variables which are transformations of these
linear (i.e.variables squares,cubes, and powers),other the
regression equation may become a polynomial. Again the coefficients

be examined outlinedin the above explainmay themanner to

relationships between the independent and dependent variables.

Finally let us consider the procedure known as Stepwise Multiple
Regression which of Multipleis variation Regression• Thisa

procedure provides a means of selecting the best possible equation
with the fewest number of independent variables. example ofAs an
this procedure consider a hypothetical case in which one desires to

construct a prediction equation based upon 15 independent variables.

ease ofFor is alsoit desirable limit the number oftouse,

variables to 6 or fewer. A solution could be found by constructing

all possible combination of ofequations using any 6 the 15

construction of as many equationsvariables. This would require the

taken 6 at a time. This would

that over equations would have be constructed5000 andtomean

for obviouslycompared effectiveness. This is practicalnot a

be acknowledgedsolution, although that this method wouldit must

procedure knownThelead the optimum solution. Stepwiseto as

efficient method ofMultiple Regression offers arriving atan a

That is to saysolution which is nearly optimum. that the solution

the optimum solution to be usefulis close enough to

Thus far we

in most cases.

as there are combinations of 15 items

as the direction which is indicated by their signs.
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The method proceeds in this The independent variable ismanner.

found which explains the most variance in the dependent variable. In
other words, the best predictor variable is found. The second
variable is added to the equation by choosing the best predictor
given that the first variable is already in the equation. Variables
are added in this step by step, until the desired number ofmanner,
variables are entered into the equation, until no additionalor

variables are significant in explaining the variance in the dependent
variable (i.e. they do not add to the equation's ability to predict
the value of the dependent variable). At each step the optimum
variable is selected, given the other variables already selected.

Before a variable is added to the regression equation, the size of
its normalized coefficient is tested to determine if it will make a

significant contribution to the equation. If it will not contribute

significantly, it added to the equation.is not Since all other
variables not yet added will contribute even less, the process is

terminated at this point• The then be used asequation may a

predictor equation for the dependent variable for given values of the

independent variables.

The of the procedure includesSPSS REGRESSIONoutput a

statistical summary of the total This includesprediction equation.

multiple r, r-square and the standard error.

of a residual.the typical Theinterpreted as sizebe r-square

fraction of the variable in the dependent variablestatistic is the

Among the options available toexplained by the regression equation.

to plot the standardized residuals andthe SPSS user are the options

The standard error can
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the forDurban-Watson statistic the residuals• Theto compute

Durban-Watson statistic differences betweenupon theis based the
residuals for consecutive in the file and is used to test forcases
first order auto-correlation. frequently whenMost used with
regression techniques, the primary use of this statistic is to test
the customary assumption of serial uncorrelatedness of residuals.
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SELECTED ADDITIONAL TABLES
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Table 11

•STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES SPSSH - VERSION 5<01 PAGE 1.

COLUMNSFORMAT RECORD

Control Statement Setup For SPSS 
REGRESSION Procedure

HSIZE 
SEX 
MARITAL 
RACE
ENTRY 
HSR 
YRGHS 
SATV
SATM 
CUMGPA
HSS 
CORR
FA 
HOUSING 
RELIGION 
HSCURR 
BIRTH

RUN NAME
FILE NAME
* OF CASES 
INPUT MEDIUM 
VARIABLE LIST

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

53-
56-
59-

33-
39-
40-
41-
44-
49-

62
63
67
68
72
73
77

34
39
40
41
46
49
51
55
58
61

62-
63-
67-
68-
69-
73-
76-

CERULO: STEPWISE MULTIPLE REGRESSION RUN USING ALL VARIABLES 
11978-1979 GRADUATES OF GSC WHO ENTERED AS FIRST TIME FRESHMEN 
411 
CARD
HSIZE, SEX, MARITAL, RACE, ENTRY, HSR, YRGHS,
SATV,SATM,CUMGPA,HSS,CURR,FA,HOUSING,RELIGION,HSCURR, 
BIRTH
FIXED(32X,F2.0,4X,2Al,FL0,2X,F3<0,2X,F1.0,F2.0,lX,2F3*0,r3»2,

F 2» 0
A 1
A 1

F 1. 0
FLO

’ F 1. 0
F 2. 0
F 3. 0
F 3. 0
F 3» 2

2F1.0,3X,2F1.0,A4,FbO,2X,F2.0)
F 1. 0
F !♦ 0
FLO
F 1. 0

A 4
FLO
F 2» 0

INPUT FORMAT
ACCORDING TO YOUR INPUT FORMAT, VARIABLES ARE TO BE READ AS FOLLOWS 
VARIABLE
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Table 29

R E G RE S S I 0 NI I It I ttil It II t

-2*0 -1.0 2.0
I

I

I
I

I
i

t

I
I

I

t

I
I

t
I

I
I

I

I
I

I

I

I

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

SEQNUM
1
2
3
4
5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

OBSERVED
CUMGPA 

2*870000 
3.320000 
2,790000 
2*740000 
3*629999 
3*620000 
2:429999 
3*020000 
3*360000 
2*790000 
3*820000 
2*459999 
3*089999 
2*870000 
2.790000 
3*129999 
2.570000 
3*200000 
2*120000 
2.780000 
2.280000 
2*959999 
3*500000 
3.330000 
2*580000 
2.459999 
2.959999 
2.820000 
2*839999 
3*410000 
2.820000 
3*900000 
3*750000 
2.410000 
3*599999 
3*219999 
3.559999

RESIDUAL 
-0*1306867 
0*3079120

MISSINGIt 
-0.3724664 
0*3483130
MISSINGIt 

-0*4013875 
0*3777356 
0*2458159 

-0.6367880E-01 
0.1532219

-0*1827815
MISSINGIt
MISSINGIt 

-0.5710224E-01 
0.4046956 
-0.1304465E-02 
-0.1222866

MISSINGIt 
0*2495645 
-0*2811088 
-0*3352981 
0.3359231 
0*2341451 
-0.1971395 
-0.5362870E-01 
0.4232043
MISSINGIt 

-0.2076470 
0.2708504 
-0.2912834

MISSINGIt
MISSINGIt 

-0.1325843
MISSINGIt 

0.2023138
MISSINGIt

0.0
I
I 
I
I
I
I
I
I
I

II
I
I
I
I 

tl
I 
I
I
I 
I
I
I
I
I
I

II
I
I
I
I
I
I
I

: I
I
I
I

PLOT OF STANDARDIZED RESIDUAL
1.0

tttlilttitttillttttiltl MULTIPLE 
DEPENDENT VARIABLE! CUM6PA FROM VARIABLE LIST 1 

REGRESSION LIST 1 
PREDICTED 

CUMGPA 
3.000686 
3.012087 
MISSINGIt 

3*112466 
3.281686 
MISSINGIt 
2.831387 
2.642263 
3.114183 
2.853679 
3.661777 
2.642780 
MISSINGIt 
MISSINGIt 
2.847102 
2.725303 
2.571303 
3*322286 
MISSINGIt 

2*530435 
2.561108 
3.295297 
3*164077 
3.095854 
2*777139 
2.513627 
2*536795 
MISSINGIt 
3.047646 
3.139149 
3.111282 
MISSINGIt 
MISSINGIt 

2.542583 
MISSINGIt 

3.017685 
MISSINGIt
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Table 29 (Continued)

t
t

t

1

:
t

X

:
:

:
:

:

:

:

:

i 
:

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

3.083326 
3*380224 
2.444173 
2.625748 
3.038086 
2.666770 
3.597756 
3.014267 
3.755439 
missing:: 

2.629210
MISSING# 

3.047422 
2.461506

missing:: 
3.149230 
2.971470 
3*039360 
3.486069 
2.389246
hissing:: 
missing:: 

2.304372 
2.972454 
3.448462 
2.681006 
2.303826 
2.968200 
2.993666 
2.500178 
3.032314

MISSING# 
MISSING# 

2.691882 
3.527372 
3.028755 
2.521669 
3.214254
MISSING# 

3.279593 
2.882756 
3.604814

3.049979
3.129999
3.110000
2.500000
2.900000
2.839999
3.889999
2.990000
3.830000
3.299999
2.339999
2.780000
3.030’000
2.139999 
3.030000 
2.799999
3.250000 
2.400000 
2.480000
2.389999
2.650000 
3.040000 
2.200000
3.099999
3.290000
2.889999 
2.099999 
3.459999
3.120000
2.629999
3.469999
3.190000 
3.020000 
2.969999
3.709999 
3.089999 
2.940000
2.679999
3.799999
3.500000 
2.620000 
3.450000

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

-0.3332806E-01 
-0.2502260 
0.6658267 

-0.1257480 
-0.1380872 

0.1732285 
0.2922419

-0.2426784E-01 
0.7456052E-01

MISSING# 
-0.2892105 

missing:: 
-0.1742361E-01 
-0.3215072

HISSING# 
-0.3492309 
0.2785295 

-0.6393609 
-1.006069 
0.7531305E-03

KISSING# 
missing:: 

-0.1043720 
0.1275453 

-0.1584625 
0.2089927 

-0.2038268 
0.4917985 
0.1263337 
0.1298208 
0.4376842

MISSING#
MISSING# 

0.2781164 
0.1826258 
0.6124398E-01 
0.4183298 

-0.5342551
HISSING# 

0.2204062 
-0.2627566 
-0.1548145

:i
I 
I
I 
I
I
I

II 
‘i :

I 
i 
i 
: 
i

I 
I
I 
I 
:
I 
I

: I
I 
i 
i 
i 
i
i 
I 
i
i 
i
i 
i
it
I
I 
i
I 
I
i

t
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Table 29 (Continued)

x
x

x

x
X

X

X

I

X
X

I

I
X

I
X

X

X

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

2.509???
3.0599??
2.639???
3.299999
3.099999
2.580000
2.959999
2.520000
3.110000
3.219999
3,089999
2.389999
2.589999
3.080000
3.790000
2.929999
3.270000
3.160000
2.469999
2.730000
3.209999
3.400000
3.099999
2.759999
3.320000
2.790000
3.020000
3.270000
2.900000
2.389999
3.450000
3.589999
3.730000
2.759999
2.750000
3.530000
3.000000
3.559999
2.709999
2.179999
3.629999
3.679999

-0.1853096 
0.1220495 

-0.2206078 
MISSINGXX 
MISSINGXX 

0.8090335E-01 
0.5378637E-01
MISSINGXX 

-0.2345253 
0.6328696E-01 

-0.1226785 
0.1744205 

-0.5025471 
-0.8059776E-01 
0.6281590 
0.5053970E-02
MISSINGXX 

0.5188210 
-0.1605837 
-0.2122908 
0.8162695E-01 
0.2911635 
-0.5275468E-01 
-0.2122441 
0.3117536 

-0.2882395 
0.4223030E-01 
0.1246326 
-0.4397259

MISSINGXX 
0.6155705
MISSINGXX 

0.5763479 
0.8171242E-01 
-0.7992733E-01

MISSINGXX 
0.1326396
MISSINGXX
MISSINGXX 

0.4420434E-01 
0.4428603
MISSINGXX

2.695309 
2.937949 
2.860607
MISSINGXX
MISSINGXX 
2.499096 
2.906212
MISSINGXX 

3.344524 
3.151711 
3.212677
2.215579 
3.092546 
3.160597 
3.161840
2,924940
MISSINGXX 
2.641178 
2.630583 
2.942290
3.128371 
3.108835 
3.152754 
2.972243
3.008245 
3.078239 
2.977768 
3.145367
3.339725
MISSINGXX 
2.834429
MISSINGXX 
3.153651 
2.678287 
2.829926
MISSINGXX 
2.867360
MISSINGXX
MISSINGXX 

2.135795 
3.187139

MISSINGXX

80
81
82
83
84
85
86
87
98
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

X 
X

I
I X
I 
I 
I 
I X
IX
T

I
I X
I
I 
I

X I
I 
X
I 
I 
I
I
I X
I

XI 
I
I 
I
IX
I 1
I 
I
I
I
I
I X

X I
I 
I
I 
I
IX
I 
I
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Table 29 (Continued)

1

t

t

i

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

t 
t

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

2>610282 
2.552136 
3.249698 
2.693317 
3.119912
MISSINGU 
2.539827 
2.509847 
2.984996 
2.865464 
2.855115 
2.903948 
2.413980 
hissing:: 
2.617515 
hissing:: 
MISSINGtt 

2.816309 
3.257024 
3.152197 
3.278443 
3.086824 
3.067813 
2.625058 
3.480943 
2.732709 
3.436473 
2.714693 
3.350246
MISSING!! 
2.953478 
2.943440 
2.931360 
2.798449 
2.688672 
2.206042 
3.017877 
2.638892 
2.864997 
3.004660 
3.100982 
2.497148

0.5971701E-01 
0.7786191E-01 
-0.5396991 
-0.2633181 
-0.1999139 

missing::
0.1701710 

-0.3984752E-01 
-0.2349967 
-0.3354651 
-0.3851161 
-0.5239483
0.1460188 
hissing::

0.4248463E-O1 
hissing:: 
hissing::

0.4636906 
0.4929755 
0.2780166E-01 
0.3155600E-01 
0.3173869E-02 
-0.1478140 
-0.1750592 
-0.2094426E-01
0.3729044E-01 
-0.9647447E-01 
-0.2246936
0.1297529 
MISSING!!

-0.8347815E-01 
-0.5344178E-01 
0.1863909E-01 
0.2515502 
0.5213268 
0.7395679E-01 
0.6212306E-01
0.1107102E-02 

-O.3499760E-01 
-0.4146608 
-0.3609824
0.4228508

2.669999 
2.629999 
2.709999 
2.429999 
2.919999 
2.000000 
2.709999 
2.469999 
2.750000 
2.530000 
2.469999 
2.379999 
2.559999
3.839999 
2.660000 
2.730000 
2.610000 
3.280000 
3.750000 
3.179999 
3.309999 
3.089999 
2.919999 
2.450000 
3.459999 
2.770000 
3.339999 
2.490000
3.480000 
3.230000 
2.870000 
2.889999 
2.950000 
3.049999 
3.209999 
2.280000 
3.080000 
2.639999
2.830000 
2.589999 
2.740000 
2.919999

:

:

i:
I :
I
i
I
i
i

i
i

i
i :
i 
it
T
I
I ■
I
i: 
i:
:
i
i
:
i:

: i
i
I
I

: I 
:i
:
i
i
i :
it 
:

ti
i 
i
i
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Table 29 (Continued)

X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

X

X 
X

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

-0*2951059
MISSINGXX 

-0.3307530E-01 
-0*3514135

MISSINGXX
MISSINGXX 

0.1957671 
-0.8036864E-01

MISSINGXX 
-0.6344569

MISSINGXX 
MISSINGXX 

-0.3038800
MISSINGXX 

-0.2417524
MISSINGXX 
MISSINGXX 
MISSINGXX 

0*4620977 
-0.1705196 
-0.2098804 
-0.9595937E-01 
0.2548237 
0.1893253 

-0.4098107 
-0.1934285E-01
-0.3149293 
-0.2637123

MISSINGXX 
-0.1474182 
0.6209315 
-0.2690502

MISSINGXX 
0.7869327
MISSINGXX
MISSINGXX 

0.5620431 
-0.5939443E-02 
-0.1576306 
-0.6168181 
0.4348378E-01 
0.7697521

2.795105
MISSINGXX 

2.463075 
2.891413
MISSINGXX
MISSINGXX 

2.354232 
2.730368
MISSINGXX 
2.844456
MISSINGXX 
MISSINGXX 

2.673880
MISSINGXX 

3.121751
MISSINGXX 
MISSINGXX 
MISSINGXX 

3.207901 
2.900518 
2.689879 
3.425959 
2.983175 
3.160673 
3.129809 
2.649342 
2.744928 
2.623712
MISSINGXX 
2*567417 
3.249068 
2.869049
MISSINGXX 
2.843066
MISSINGXX
MISSINGXX 

3.197956 
2.655938 
3.307630 
3.336817 
2.456516 
3.110247

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
133
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

2.5OOOOO
3.549999
2.429999
2.540000
3.599999
2.759999
2.549999
2.650000
2.429999
2.209999
2.650000
3.009999
2.370000
3.780000
2.879999
3.339999
2.759999
2.160000
3.669999
2.730000
2.480000
3.330000
3.240000
3.349999
2.719999
2.629999
2.429999
2.360000
2.339999
2.419999
3.870000
2.599999
3.389999
3.629999
3.480000
3.120000
3.759999
2.650000
3.150000
2.719999
2.500000
3.879999

X
X

I
I

XI
I
I
I
I

X I
I
I
I
I

I
I
I
I
I
I
I
I

X I
I
I
I
X
I
I
I
I
I
I
I
I
I
I
I
X
T
I
It
I

X 
X
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Table 29 (Continued)

X

t

x
t

tx
i

X
X

X
X

X
I

X

t
X

t

I

t

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

0.1355087E-01 
MISSINGtt 

0.1914908E-02 
0.2025688 
-0.4025726 
-0.3117051 
0.2526208 
0.1802460 
0.3327673E-01 

MISSING** 
-0.7245642 
0.2762302
MISSINGtt 

0.3223756 
-0.2420374 
0.3307861 
0.4842273 
-0.5932154 
0.1345943 
0.2542219
MISSINGtt 

-0.1224516
MISSINGtt 
MISSING** 
MISSING** 

0.5547667 
-0.2262746 
-0.4061884 
-0.3988894E-01 
0.3041101E-01 

-0.2710769 
0.2688624 
0.5160405E-01

MISSINGtt 
MISSINGtt 

0.1771868 
MISSINGtt 
MISSINGtt 

0.5345683 
MISSINGtt 

0.1949780E-01 
-0.1153570

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224 
nnc
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

2.559999
2.759999
2.809999
3.129999
2.520000
2.400000
2.919999
2.540000
3.400000
2.470000
2,540000
3.370000
3.770000
3.200000
2.790000
3.209999
3.509999
2.179999
3.620000
2.780000
2.820000
2.200000
3.299999 •
2.599999
2.750000
3.770000
2.87999?
2.469999
2.860000
3.379999
2.900000
3.309999
2.799999
3.020000
3.320000
3.490000
3.400000
2.919999
3.809999
2.490000
2.750000
2.219999

2.546448
MISSINGtt 
2.808084 
2.927430 
2.922572 
2.711704 
2.667377 
2.359754 
3.366722
MISSINGtt 

3.264564 
3.593769
MISSINGtt 
2.877124 
3.032037 
2.879212 
3.025771 
2.773214 
3.485405 
2.525777
MISSINGtt 
2.322452
MISSINGtt 
MISSINGtt 
MISSINGtt 
3.215232 
3.106274 
2.876187 
2.899888 
3.349587 
3.171076 
3.041137 
2.748395
MISSINGtt
MISSINGtt 
3.312813
MISSINGtt 
MISSINGtt 

3.275431
MISSINGtt 

2.730502 
2.335357

t
X

X
I 
t
I 
I
I 
I
I 
It 
I
I
I
I
I
I
I
I 
I
I
I
I

X I
I
I 
I
I
I
I

XI 
It 
I
I 
It 
I
I 
I
I 
I
I 
I
X
I
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Table 29 (Continued)

t

t

t
t

t
i

i
i

t

i

t

t

t
t

t 
t

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

2.940603 
2.668883 
3.107648
KISSINGtt 

3.232025 
2.412251 
2.690262 
3.180067 
3.213115 
2.831600
KISSINGtt 
3.533262
MISSINGU 
2.319205 
2.746415 
2.571599 
2.215936 
3.132195 
2.333255 
2.957429 
3.274755
kissing** 
KISSINGtt 
KISSINGtt 
2.848210 
2.640525 
3.346221
3.178190
KISSINGtt 

3.125169 
3.217885 
2.763573 
2.583329 
2.657879
KISSINGtt 

2.941057 
2.839631 
3.436070 
3.572052
KISSINGtt 
KISSINGtt 
KISSINGtt

-0.2906040 
-0.1088842 
0.3235132E-01

KISSINGtt 
0.1979737 
0.6177486 
0.3973756E-01 
0.1299317 
0.4068842 
0.4083991
KISSINGtt 

-0.3263371E-02
MISSING** 

0.7507935 
-0.3264168 
0.1883993 
0.3340130 
0.5578039 
-0.2732555 
-0.1174302 
0.1452423
MISSING** 
MISSING** 
KISSINGtt 

0.1917892 
-0.9052640E-01 
0.9377766E-01 
0.3218094

MISSING** 
0.3348294 
-0.5788606E-01 
0.4064257 
-0.2033305 
0.7211971E-01

KISSINGtt 
-0.6105806E-01 
0.1903685 
0.4392806E-01 
0.2579477
KISSINGtt 
MISSING** 
MISSING**

2.650000
2.559999
3.139999
2.839999
3.429999
3.030000
2.730000
3.309999
3.620000
3.290000
2.849999
3.580000
3.700000
3.570000
2.419999
2.759999
2.599999
3.690000
2.559999
2.839999
3.419999
2.730000
2.480000
3.520000
3.040000
2.549999
3.440000
3.500000
3.839999
3.459999
3.160000
3.169999
2.379999
2.730000
3.309999
2.879999
3.030000
3.480000
3.830000
2.969999
2.820000
3.150000

248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

I
t I 

It
I
I
I 
It 
I
I 
I 
I 
t
I
I
I
I
I
I
I

: I
I
I
I
I
I 

t I
I t
I
I
I 

tl
I
I
I t
I 

tl
I 
It
I 
I
I 
I



102Table 29 (Continued)

t

t
:

:

:

:

t
:

:

t
:

:
t

:

: 
:

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

2,408938
MISSING# 

3.444946 
2*941989 
3.281078 
3.079019

MISSINGtt 
2.946353 
3.001307 
3.382423 
2.595971
MISSING# 

3.329661 
3*589080 
3.139565 
2.958825 
3*059888 
2*420444 

missing:: 
2.236929 
2*937611 
3.200480 
3*086973 
3.272286
3*240260 
3.255128 
2.770505 
2.889456 
3*819633

missing# 
2.892920 
2.821772 
3.030118 
3.124232
MISSING# 

3.204146 
3.314183 
2.871525 
2*679840 
3.118321 
2.983095 
3.184884

-0.2889390
MISSING# 

-O.8494717EHH 
-0.4419896 
-0.6110792 
-0.3390191 

missing:: 
-0*1063544 
-0.4813076 
0.3757449E-01 
0.5440279 

missing::
04033495E-01 
0.2909188 
0.2304347

-0.7882679E-01 
-0.3988888E-01 
-0.1704438 

missing:: 
-0.1169294 
-0.6761098E-01 
-0.1504810 
-0.3697427E-01 
-0.7228678E-01
0.5973878E-01 

-0.5451294 
-0*1705059 
-0.3494560 
-0.396333IE-01 

missing:: 
-0.1429207 
-0.1417724 
-0.3301191 
-0.5442324

MISSING# 
-0.3641478 
0.4358160 
-0.4815261 
-0.4398411 
-0.2832247E-01 
0.1269039 
0.5551152

290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331

2.120000
2.160000
3.360000
2.500000
2.669999
2.740000
2.950000
2.839999
2.520000
3*419999
3.139999
3*389999
3*339999
3*879999
3.370000
2.879999
3.020000
2.250000
2.990000
2.120000
2.870000
3*049999
3.049999
3.200000
3.299999
2*709999
2.599999
2.540000
3.780000
3.400000
2.750000
2.679999
2.700000
2.580000
2.759999
2.839999
3.750000
2.389999
2.240000
3.089999
3.110000
3.740000

:

I
I

: I
I
i
i
i

: i
i
i:
i
i
:
i
i

: i
:i
i
i

: I
: I

: i
:i

: i 
i:
i
i 
i

:i
i
i
i
I
I
I
I
I
I
I

:i
i :
i
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103Table 29 (Continued)

X

X

t
X

X

X
X

X
X

X
I

X
X

X
X

X

X
X

X

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

0.1410711
MISSINGXX 

-0.3385742 
-0.5708205E-01

MISSINGXX 
-0.5554752E-01 
0.1192632 
-0.1440843 
-0.2114682

MISSINGXX 
-0.1582439 
0.2203310
MISSINGXX 

0.2181786
MISSINGXX 

0.6159093E-02 
0.1530187 
0.1756864 

-0.1856208 
-0,8067030 
0.2618169 
0.2932513 

-0.1149417 
0.7697551 

-0.1472939 
-0.2775135 
-0.4477915 
-0.2206256

MISSINGXX 
-0.3792019E-01 
-0.1285554 
-0.9130138E-01 
0.6663501E-01 
0.2266075E-01 
0.4072027 
-0.1204233 
-0.3891522 
0.8601725E-01 

-0.1731853 
0.1323292 

-0.1263047
MISSINGXX

X
X

3.520000
2.849999
2.500000
3.190000
2.320000
2.770000
3.209999
2.959999
2.490000
3.059999
2.730000
3.530000
2.120000
2.929999
2.809999
2.429999
2.879999
3.480000
2.700000
2.059999
3.879999
2.679999
3.150000
3.889999
2.660000
2.459999
2.610000
2.650000
3.440000
2.709999
2.589999
3.150000
3.110000
3.129999
3.259999
3.070000
2.250000
2.900000
2.500000
2.900000
2.389999
2.879999

332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373

3.378928
MISSINGXX 

2.838573 
3.247081
MISSINGXX 
2.825546 
3.090735 
3.104083 
2.701468
MISSINGXX 

2.888243 
3.309669
MISSINGXX 
2.711321
MISSINGXX 
2,423840 
2.726980 
3.304313 
2.885620 
2.366702 
3.618181 
2.386747 
3.264941 
3.120244 
2.807293 
2.737513 
3.057791 
2.870625
MISSINGXX 
2.747919 
2.718554 
3.241301 
3.043365 
3.107338 
2.852797 
3.190423 
2.639152 
2.313982 
2.673184 
2.767670 
2.516304
MISSINGXX

X
X

X 
X

I X
I 
I

XI 
I

XI 
I 
I 
I 
I 
I 
I 
I 
I 
I 
X 
I 
I 
I

I 
I 
I 
I 
I 
I 
I 
I 
I

XI 
X I
X I

I X
IX
I 
I 
I
I X
I
I : 
I 
I
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Table 29 (Continued)

1

t

t

t
i

i
i

t

t
i

t

t

Stepwise Multiple Regression Procedure 
Plot Of Standardized Residuals

374
375
376
377
378
377
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411

3*520000 
3*169999 
2.679999 
3*530000
2*969999 
2.830000 
2*950000 
3*179999
2*639999 
2*469999 
3.299999 
2*740000
2*580000 
2.780000 
2*520000 
2*330000
2*360000 
3*419999 
3*049999 
3.580000
3.070000
2.570000
2.400000
3.799999 
3*969999 
3.490000 
3.190000
3*030000 
2.809999 
2.750000 
3*639999
2.990000 
3*740000 
3.240000 
3*009999
3*070000 
2*770000 
2.160000

2.859515 
MISSINGtt, 

2.879615 
3.258649 
3.166922 
2.711467
MISSINGtt 

2.797526 
2.310390 
2.895268

MISSINGtt 
2.813573 
2.773940 
2.624591 
2.817732 
2.478845
MISSINGtt 

3*267360 
2.966619

MISSINGtt 
MISSINGW 

2.853437 
2.698908 
3.293220
MISSINGtt 

3.523386 
3.156369 
3*125885 
3*232968 
2.908760 
3*165968 
2.902681
MISSINGtt 

2*912237 
3.069526

MISSINGtt 
MISSINGtt 

2*283028

0.6604838
MISSINGtt 

-0.1996158 
0.2713500 

-0.1969228 
0.1185322

MISSINGtt 
0.3824722 
0.3296089 

-0.4252698
MISSINGtt 

-0.7357359E-01 
-0.1939409 

0.1554084
-0.2977324 
-0.1488454

MISSINGtt 
0.1526389 
0.8338010E-01

MISSINGtt
MISSINGtt 

-0.2834378 
-0.2989083 

0*5067796
MISSINGtt 

-0*3338719E-01 
0.3363010E-01 

-0.9588540E-01
-0*4229696 
-0.1587603 
0.4740307 
0.8731818E-01

MISSINGtt 
0*3277624 

-0.5952733E-01
MISSINGtt
MISSINGtt 

-0.1230278

I 
I

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: i 
i 
i 
i 
i 
i 
I 
i: 
i 
i 
i 
i 
i 
i 

n
ii 

: i
i 
i 
i 
i: 
i 
i

ii 
i 
i 
i

DURBIN-WATSON TEST OF RESIDUAL DIFFERENCES COMPARED BY CASE ORDER (SEQNUM).
VARIABLE LIST b REGRESSION LIST 1. DURBIN-WATSON TEST 1.95312
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Table 30

STANDARDIZED RESIDUAL (DOWN) — PREDICTED STANDARDIZED DEPENDENT VARIABLE (ACROSS) X X X X X X Xr tx:x plot:

2
X

xxx
t

2X

X

xx
x m xt

tiunt

x x

xx

x x

X

X

X

ROUSiCOLUMNS X!ROVSfCOLUHNS YJ VALLES OUTSIDE (-3.0»3.0) VALUES IN (-3.0r-2.0u) OR (2*05»3<0)

-1.0-—4-

X x

x

—H -1.0

Stepwise Multiple Regression Procedure 
Scattergram Of Standardized 

Residuals
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APPENDIX C

FORTRAN PROGRAM TO APPLY REGRESSION EQUATIONS
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50

102

402

.GT.

.GT.

.GT.

.GT.

.GT.

114
200
100

DIMENSION A(18),ASX(2),AMR(4)
REAL*4 MAR
DATA ASX/1HM,1HF/
DATA AMR/1HM,1HS,1HD,1HW/
IGOOD=0
DO 200 1=1,415
READ ( 15,100)ASEX,RACE,ENTRY,HSR,SATV,CUMGPA,HSS,CURR,HOUS
IF (SATV .EQ. 0) GOTO 200
IF(CURR .NE. 5. .AND. CURR .NE. 7.) GO TO 50
GO TO 200
SEX=O
MAR=0
IF (ASEX .EQ. ASX(l)) SEX=1
IF (ASEX .EQ. ASX(2)) SEX=2

.GT.780) ENTRY=780-ENTRY

.GT.770) ENTRY=771-ENTRY
760) ENTRY=764-ENTRY
750) ENTRY=757-ENTRY
740) ENTRY=750-ENTRY
730) ENTRY=743-ENTRY
30) ENTRY=0

IF (ENTRY
IF (ENTRY
IF (ENTRY
IF (ENTRY
IF (ENTRY
IF (ENTRY
IF (ENTRY
PGPA=-.10329*HSR-.06306*ENTRY+.00140*SATV-.02509*CURR

A-.04243*HOUS+.09939*RACE+.04198*HSS+2.58759
RES=CUMGPA-PGPA
WRITE (2,102 ) SEX, RACE, ENTRY, HSR, SATV,S ATM, CUMGP A, CURR, PGP A, RES, I
WRITE(14,114)CUMGPA,PGP A
IGOOD=IGOOD+1
FORMAT(2F10.2)
CONTINUE
FORMAT( T39 , Al, 1X, Fl. 0,T44 , F3.0, T49 , Fl. 0, T53 ,F3.0, T59 , F3.2 , T62 , F1.

AO,F1.0,T68,Fl.0)
FORMAT(IX,F2.0,IX,F2.0,IX,F4.0,1X,F2.O,IX,2F4.0,1X,F4.2,1X,F2.O,2
.X,F1O.2,1X,F1O.2,I6)
WRITE(2,402) IGOOD
FORMAT(Z THE NUMBER OF CASES PROCESSED = ',15)
STOP
END
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The problem was to determine the feasibility of predicting a
student's specific college, the basis of datasuccess on
available at the time of the student's admission to the college. In
addition to considering the development of a regression equation
which could be applied to the data of any undergraduate entering the
college, the feasibility of developing a statistically significant

prediction equation at the school and major level was also examined.

The study was carried out in the following manner. Stepwise

multiple regression was used on the admissions data of the graduating

class of the 1978-1979 academic year. The cumulative grade point

average at the time of graduation was used as the dependent variable

and sixteen independent variables were considered in the development

of prediction equationthe equation. This then developedwas a

second time thru stepwise multiple regression allowing only the first

in the first procedure tosix independent variables which were added

be considered in the second equation.

thenThis usedvariable prediction equationsix towas

average for the entire graduatingpredict the cumulative grade point

of 1979-1980 the six independentusing admissions data forclass

Since the final grade point average was already availablevariables•

were comparedclass, thefor this predicted values to the actual

values.

This comparison was made by performing a correlation analysis

PREDICTING STUDENT SUCCESS IN COLLEGE 
USING STEPWISE MULTIPLE REGRESSION 

RICHARD EDWARD CERULLO 
ABSTRACT

at a
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on the two sets of values, the grade pointpredicted and observed
ofThe correlation levelanalysis indicated highaverages. a

correlation be tween the of correlationvalues. Thetwo sets
coefficient was .67 significance at the
.001 level.

The procedures outlined above which were used on the data for

were then repeatedclasses of the two periodsthe entire graduating

1978-1979 graduating class and thenfor of thecertain subgroups

1979-1980 graduatingcorresponding subgroups of thetested upon the
school of theconsisted of students in eachclasso These subgroups

where the number of cases wascollege and students in certain majors

high enough (greater than 24).
conclusionthe followingresults obtained,upon theBased

betweencorrelationsignificantwarranted• There was aappears
predicted grade point averages usingactual grade point averages and

forand alsograduating classdeveloped for the entireequations

the same school of thesubgroups consisting of students belonging to
the samesubgroups consisting of students ineven forcollege and

of predictionthe developmentIt therefore thatmajor. appears

study is feasible.specific college tested in thetheequations at

for 338 cases, indicating a
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