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CHAPTER I
INTRODUCTION

There have been many studies and investigations con-
cerned with the prediction of scholastic achievement at the
college level, Studies of this type serve, in part, intel-
lectual interests. More importantly, results of such stud-
ies can be valuable tools in the hands of placement offi-
cials,.advisors, and counselors, The information gained
from these studies can aid in developing screening tech-
niques and in making deciéibns as to the probable success of
a étudent in a particular program,

High school achievement is one of the most widely used
indices for predictive purposes. The argument in many in-(fp
stances is that the best indicator of future achievement in
scholastic activity is past perférmance in scholastic activ-f
ity. Many formal investigations cOncefnea with predictioﬂﬁﬂ
of college achievement have found that, indeed, high school
achievement 1s the best single indicator of college work,

A good deal of time; expensé,_and effort have gone into
the development 6f tests which will'serve‘as indicators of
future performance. Some of these tests, such as the Ameri-
can College Test, are designed primarily for the purpose of

predicting achievement at the university level. In many



colleges a student, wishing to be considered for admission,'
must perform. satisfactorily on one or more of these tests.v

In developing a set of criteria for admission, many /
colleges and universities give consideration to both test
scores and to high school record, It is argued-that‘combinu
ing these 1ndices results in a more complete appraisal of
the student's capabilities. 'Formal_studies have,»in generfﬁ
al, provided evidence in support of this argument. |

A majority of studies concerning prediction of college
achievement have used first semester or first year college
grade point average as a criterion measure; Often, groups
of pre-college variables are correlated with this criterion
measure. Regression equations are then derlved so the cri-
terion can be estimated from known predictive indices,

Studies of'prediction_beyond the freshman year are less
frequently seen, The extent to which pre-college variables
can predict two=year or four~year cumulative grade point
averages has not been investigated so thoroughlyo Many re-
searchers are reluctant, or are unable to waitvtwo or four
years in order to gather the data necessary for such a‘
study. ‘

In making predictions beyond the freshman year, it
would seem logical to include the first semester college
grade point average as a predictive index. Achievement at
the freshman level, from a common sense yiew, would appear
to be indicative of later college worke In addition, com=

parisons between pre-college variables as predlctors and a
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sample of college work as a predictor could be made,
Knowledge of fhe felationships between these variables
and overall college achlevement would be'of use to advisors
- and counselors concerned with probable success of the stu~
dents in various academic programs. Beginning‘college
freshmen could be given a bnediction of their overall col-
lege achievement, based on pre~college data, In addition,
students who had completed a semester or more of college
work could be given the same,brediction, based on more com=

plete information.
Purpose of the Study and Statement of the Problem

The purpose of this study was ;o examine the worth of a
group of variables as predictors of overall, four-year col=~
‘lege grades., Pre-coilege variables and a sample of college
. performance were used as predictive indices,

The information gaihed from this study and other stud-
ies of a similiar nature may be of assistance to counselors
and advisors at Oklahoma State University. Decisions cone
cerning a student's probable level of overall achlievement
may be made as a result of this sﬁudy. It 1s hoped that
more complete and adequate counseling and advisory programs
will be developed from information gained in studies of this
nature. | |

It was not assumed that perfect and complete_answers
would be found to the questions investigated in this study,

A sizable portion of the variation in overall, four~year -
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college grades was attributable to factors not accounted for
by this study. The goal of this study was to enable state-
ments of predicfibn of the criterion measuré to be made at a
level above chance@ |

The problem ﬁnder 1n§estigation considered the bredic—
tion of overall, four~year grade point average in the Colm
legeé of Agriculture, Arts and Science, and Education at |
Oklahoma State University. A group of predictor variables
were utilized in order to make statements of prediction of
four year average.. The predictor variables for the study
included: |

1. American College Test.(ACT) Composite Score

2, High School Grade Point Average

3. First semester Grade Point Average at Oklahoma
State University

Correlations were determined between the indices, alone
and in combinations, and the criterion of overall, four-yeafv
grade point average. Regression equations, for predictive.
purposes, were developed° _ |

The questibns set forth to be answered by this study
were concerned with the following:

1. What is the correlation between ACT composite score
and overall, four-year average?

2, What 1is the correlation between high school grade
point average and overall,.four—year grade point avefage?

3, What is the correlation betwéen first semester

grade point average at Oklahoma State University and overs



all,'four-year gradelpoint aVerage?
o What,are,the multiple correlations between the in=
dices 1n,selected cbmbinations and the criterion? :
5. What are the reéulting welghts of fhe.three predic~
tive indices for the groups under study, and to what extent
do they predict the criterion? | |
6, Is it necessary to use separate regression equam.
tions for each of’the grouﬁs, or 1is A single equation based»

on pool data adequate for predictive purposes?
Limitations of the Study

The purpose of'this study was to develop statements of
prediction of overéll'grade point averages in the above-mené
tioned colleges. It may be ﬁell to note several limitations
of this study. The 1nvest1gation was conducted within three
colleges at Oklahoma State U’ni';rersity° The‘fesults of this
study should not be considered applicable to other colleges
within this university, or to other universities.

Consideration should be‘given to the extent to which
these study groups are represéntative of the graduating sen=
ior classes of these respective colleges. The observations
were made on the basis of available data, and upon the fur-
ther requirement that the students progressed through four
consecutive years of éollege’work and did not change from
one college to another during this time. The extent to
which these groups' achie#ements are representative of their

respective colleges' achievements 1is unknownov



The study groups for this investigation were quite
small'in size, In}order to make valild generalizatibns from
the results, larger groupsvof students would be needed,

As 18 the case 1n many studles of thils kind, a consid-
erablevportion of the total criterion variance was unace
counted for, While the information gained from this‘tyﬁe of
study enables decisions to bé made at a level much higher
than chance, 1t would be most helpful to introduce other
variables which would account for é portion of thé remaining
variance, v

Although several limitatlons are evident, the study
does utilize a group of variébies to make predictions at a
level above chance. It al56 offers a group of data and a
start in the development of moré,adequate methods of making

statements of prediction representative of these collegés.



CHAPTER II
REVIEW OF RELATED LITERATURE

The topic of academic predicﬁion has Béen iﬁvesﬁigafed
by a variety of reseafch methéds. ~Many types-offvariables,'-
both intellectual ahd nonintellectual, have been used for
prediction of achievement at the univer§ity level. This
study is not a replicati§n of any of the investigations sum~
marized in the review of related_literatureo Each reported_
‘summary does, however, providé information of direct rele~
vance and importance to_this'investigatioh;

The literature willkbé_classified into three main cate=
gories: (1) High schobltéfades as predictors of college
grades; (2) The American College Test (ACT) as a predictor
of college grades; (3)‘Prédictions beyond the freshman year,

High School Grades as Predictors of College Grades

Chahbazi conducted a study at Cornell University to de=
termine the relative valdity of several aptitude and échieve—
ment tests, and secondary school averages for predicting
first term grades for the 1951, 1952, and 1953 freshmen
clésses in the College of Agricqlture. 'The tests included:
(1) Cooperative Reading Test, Speed of Compréhension; (2)

Cornell Mathematics.Test; (3) Cdoperative Science Test, and
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(L) Ohio State Psychological Examination, Correlations were
computed between each variable and all other variables and
between each variable and the criterion of first term cole
lege grade point average. A multiple regression equation,
for predictive purposes, was also derived. Secondary school
average produced the largest beta weight, nearly twice as
large as the next highest weight. The multiple correlation
coefficient was ,536,1

A study was conducted by Altus at the University of
California to determine the coefficients of correlation for
secondary school average with first semester University
grades, in comparison with correlations for the verbal and
mathematics sections of the ScholasEic Aptitude Test. A
60-point questionnaire which proposed to measure attitudes
associated with grade-getting was also included. The data
in the article represented about half of the entering fresh-
men of 1958, The subjecfs were divided by sex for purposes
of analysis. Secondary school grade point average yielded
the highest correlation coefficients, .372 for men and .L439
for women, The validity coefficients for the verbal and
mathematics tests were ,120 and .163, respectively, for
males, and .337 and .386 for femsles, The major conclusionsz
of the study were that females were more predictable, aca=

demically, than males, and high school grade point average

lparviz Chahbaziﬁu"The prediction of Achievement in the
College of Agriculture,” Educational and Psychological Meas-
urement, XV, (Winter, 195867, pp. LOL-[B5,




was the best predictor vériablegz

Michael and associates studied the predictive validity
of high school grade point average and verbal, mathematic,
and total (unweighted) scores on the Scholastic Aptitude
Tegt of the College Entrance Examination Board (CEEB) indiw-
vidually, and in combinatioh, relative to a criterion of
freshman year grade polnt average., SubjJects for the study’
were 209 men and 233 women who were freshmen in the College
of Letters, Arts and Science at the University of Southern
California during the 1960~61 school year, Correlationsl
and multiple regresslion analysis was effected for each sex
group, High school grade poinf average was the best predicw
tor variable; .52 for femalés and 0 for males, The combiw~
nation of high school GPA and CEEB total scores ylelded
coefficients of .ll} for males and .56 for females., High
school GPA and differentially weighted verbal and quantita~
tive CEEB scores combined to produce correlations of ouh for
males and .61 for females.>

Michael and Jones conducted anrinvesﬁigation of filve

sets of samples of freshmen males and freshmen females, who

2William D. Altus, "Correlation Data for First-Semester
Grade Averages at the University of California, Santa Bar-
bara," The Journal of Genetic Psychology, XCVIII, (1961),

pp. 303305,

3Wwilliam B, Michael, Robert A, Jones, Anna Cox, Arthur
Gershon, Marvin Hoover, Kenneth Katz, and Dennis Smith,
"High School Record and College Board Scores as Predictors
of Success in a Liberal Arts Program During the Freshman
Year of College," Educational and Psychological Measure~
ments, XXII, (Summer, 1962), pp. 399~1100,
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entered the College of Letters, Arts and Sclence of‘thé}Uhin
versity of Southern California during the years of 1956,
1957, 1958, 1960, and 1961, Part and total scores of the
Scholastic Aptitude Test (SAT) of the College Entrance Exam-
ination Board (CEEB), and grades in academic high school
courses were used alone, and in combinations, to determine
the magnitude of predictive validity, from class to class.,
The data were analyzed By correlational and multiple regresw
sion techniques. High school achievement was found to be
the best single predictor of success 1n.college work for
both men and women. The beta weight for high school record
recelved a wéight abproximately twice that associated with
the next highest predictor variable, bIt was also found that .
a combination of high school‘record and scores on the SAT
(elther total score or part score) ylelded higher validities
than any single predictor,h |

A study based on a variety of institutions over a peri=
od of five years was‘reported‘by Hills, The study was conw~
ducted within the Uhiversity“System of Georgia for the years
1958 through 1962. Datﬁ.from‘l9 colleges were used in the
study. The predictor variables included scores on the Col~
lege Board's Scholastic Aptitude Tést (SAT verbal and mathe=

matics scores) and high school grade polint average., The

Uyi1liam B, Michael and Robert A, Jones, "Stability of
Predictive validities of High School Grades and Scores on the
Scholastic Aptitude Test of the College Entrance Examination
Board for Liberal Arts Students," Educational and Psycholog-
ical Measurement, XXIII, (Summer, 1963), pp. 375~378.
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criterion variable was first year college grade point aver-
age. Subjects for the study were all students who'entered
the System aélbeginning freshmen in the Féll of 1958, 1959,
1960, 1961, and 1962 and remained in school for the entire
academio year, Y

Correlations were made individually between the predice
tor vafiables and the criterion, and multiple correlations
were also computed, High school average was the best single
predictor, having an average correlation of .55 for the flve
years., The average multiple correlation of the verbal
scale, mathematics scale, and high school average wlith first
year average was .65. In addition, females were found to be
more predictable than malesQ5‘ 

There have been varied opinions as to the best method
of expressing high school gradeé for purposes of predicéiono
At Georgia Tech, Willingham examined several possible me the
ods of summarizing high school record. Efficiency of‘pre-
dicting freshmén_grades from high school grades, alone and
in combination with admission test séores, was the evaluaw
tive criterion. The predictive measures included in the
analysis were: (1).Scholastic Aptitude Test-Verbal; (2)
Scholastic Aptitude Test~Mathematics; (3) College Board
Mathematics Achlievement Test; (u) College Board Science

Achievement Test; (5) Math-Science Average; (6) High school

S5John R, Hills, "Prediction of College Grades for all
Public Colleges of a State," Journal of Educational Measuree
ment, XLII, (Winter, 1966), pp. 155-157,
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average based only on courses considered academic; (7) Over-
all high school grades; (8) Academic average stanine; (9)
High school rank-converted; (10) High school rank stanine}_
(11) Freshman average.

Data from two groups of students were used in the
study. These were all students who entered Georgia Tech
from a domestic high school in the Fall of 1957 with data
for variebles 1, 2, 5, 6, 7, 9, 10, and 11, and students who
entered‘Georéia Tech in the Fall of 1960 with data for vafi-
ables 1, 2, 3, L, 6, 8, 9, 10, and 11, Correlations were
made between the predictive indices and the criterion, and
maltiple correlatlons were computed, The results of the in-
vestigation were as followé;x High school rank stanine was a
beﬁter predictor than academic average (P=,02); when high
school performance was expressed as an average grade, the
average for academic courses and the average for all courseéy
taken were equally valid; predictions based on test scores
and rank stahine were better than predictors-which included.
test scores and high school averages but the differences
were quite smail° The author conclﬁded that one index of
high school performance was unlikély to be better than an-
other for predictive purposes.6

The question of "total" vs. "academic" high school

average as a predictor variable was investigated by Hill and

bWarren W. Willingham, "Validity of Several Methods of
Expressing High School Achievement Level," College and Uni-
vérsity, XL, (Fall, 196k4), pp. L49~5h.
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Klock, They analyzed data from a major state university, a
coeducational state college, a four~year woman's college,
and»a two~year agriculture junior college in an effort to
represent a variety of institutions, Multiple correlations
of College Board SAT scores and "academic" high school aver~
ages versus SAT scores and "total" high school averages were
computed reiative to a criterlon of firste-year college
grades., The authors concluded that there was not enough
difference between the multipie correlations in the two
pairs to warrant the extra effort of differentiating between
academic and non-academic courses. It was noted, however,
that it may not be safe to generalize the findings of this
- study to high school averége used aione, without test scores
as predibtors.7 _ |

Elton, at the Uhiversity of Kentucky, conducted a study
to determine whether the difference between cumulative
three-year high school.aﬁerage and senior year average was a
reliable predictor of college achievement. The criterion
measure for the investlgation was grade-polnt average at the
end of the freshman year, Analysis was made on the grade
average of 65 males whose 12th grade average was higher than
the average through the 1llth grade; 70 males whose 12th
grade average was lower than the aVerége through the llth

grade; L19 females whose 12th grade average was higher than

7John R, Hills and Joseph A. Klock, "Total" vs, "Aca-
demic" High School Averages in College Grade Prediction,"
College and Universlty, XLII, (Winter, 1966), pp. 231-232.
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the average‘through the 11th grade; and 5l females whose 12
grade average was lower than the three year cumulative aver-
age. American College Test (ACT) composite scores were also
used and were found to be the most effective variable in
‘predicting the criterion, The major findihgs of the study
were: (1) 1lth grade cumulative average is of equal impor;
tance as a predictor for both boys and girls; (2) 12th grade
average, while not a significant varlable, 1$ a slightly
better predictor for females than males; (3) the difference,
elther positive or negative,”between the senlior year grade
average and the average earned through the junior Year was

not a reliable predictor of college achlevement.O

The American College Test (ACT) as a

Predictor of College Grades

The American College Test (ACT) was studied by Peters

. and Plog for its effectiveness in replacing the Ohio State
University English and Mathematics placement tests and the
Ohlo State Psychological Examination. These tests served as
predictors, and were correlated with a criterion of first
quarter grades at Ohlo State University. The ACT total
score was found to be the best predictor of first quarter
grades (r=.56). It was found that in mathematics cdurses,

Ohio State University tests were more closely related to

8Charles F. Elton, "The High School Average: When is a
Difference Different?", College and University, XLII, (Win-
ter, 1966), pp. 185-188, -
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course grades at the low and middle rang? of scores distrie
butions than was the ACT math séoreo At)the high:rangé of
scores, the two tests were the same with fespect to csrrelan
‘tion with gradgse Correlations betweén OSU’English'Teét
scores and gradés were consistently higher thah correlations
between grades and ACT English Test scores, with a. single
exception, The authors concluded that the difference be-
tween ACT.predictability and 0SU test predictability was
that the latter tests were designed more for specific needs
within a particular universityq9

Brown'énd Wollns reported a summary.of research’done
with the ACT at_Iowé State University. The research was
conductedboyer a three year period and the subjects were die.
vided into five groups byréoiiege and sei'c° Ma jor emphasils
in the study was placed upon the ACT, an important tool-in
the university's testing progrém.  P?edictors for the study
included high school gf;dés,'é battery of admission examlnaw
tions,vand the ACT with‘its subtests. The criterion‘was‘the
first-quarter grade point avéragé;‘ The data were analyzed
by the multiple regressioh'model, The ma jor reéults were as
follows: (1) the best single predictor was high school pern'
formance (r=.47 to .72), followed by ACT-composite scores
(r=.46 to .70); (2) the two-variable multiple correlation

coefficients based upon ACT~-Comp and high school grades give

9Frank R. Peters and Eugenia A, Plog, "The Effective-
ness of the ACT for Selection and Placement at the Ohio
State University," Educational Research Bulletin, XL, (De~
cember, 1961), PPe 232-241, 252,




16
as good a prediction as high school grades plus the best
test in the freshman battery; (3) grade prediction ﬁables
based on two varlables are essentially as acéurate as a
three or'four dimensioh predictor; (l) ACT composite was
BetterAds a predictor of grada‘point average than ahy of the
subtests; (5) the ACT subtests are not difficult enoughi (6)
the battery'is inefficient in terms of gtudeht time; (7) the
subtests do not have differential validity.lO

An investigation by Foster and Danskin at Kansas State
University studied the relationship befween: (1) first se=
mester college grades and the Ameriban College Test (ACT)
alone, and in combinatibn with high school rank (HSR); (2)
estimated and obtained gradesé'énd (3) the ACT and grades in
nine courses. The study was conducted in the Colleges Qf‘
Agriculture, Arts and Science, Engineering, ahd Home Ecénomn
ies, with each college being divided into male and female
groups° The results of the first study indicate that the
ACT alone predicts 35 to 50 bercent of the variance in ob-
tained grades, and in éombination with HSR predicts from L5
to 60 percent of the variance. .The~second study used re-
gression weights developed in 1961 freshmen to estimate the
grades of 1962 freshmen, The correlations between estimated
and obtained grades point average ranged from .5k to .75,
The results of the third study yielded correlations between

10Fpedrick G, Brown and Leroy Wolins, "An Empirical
Evaluation of the American College Testing Program," Personw
nel and Guidance Journal, XLIII, (January, 1965), pp. 451=
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a criterion of course grades and predictor variables, con=
sisting of ACT subtests and g@mp051te scor@s and high school
grades, The coefficients werse aroun& .60 for six of the
courses and between .2 and .55 for thres,Lt

DeSena and Weber conducted an investigation to: (1)
find the correlations between thé Verbal, Quantitative, and
Total scores of the School and College Ability Test (SCAT)
and grade point average of students who had completed two
semesters of work at Notre Dame College; (2) find the corre~
lation between the subtests, and composite scores, of the
ACT andvgrade point averages of another class that had com-
pleted two semesters of work at Notre Dame College; and (3)
find the better of the two tests for purposes of prediction
of successful college achiévemento Analysis of the data
yielded a correlation of‘°52 between ACT compoéite scores
and the criterion, The highest correlation df an ACT subw~
test was .hh,.for matheméticé, SCAT total correlated .67
with the criterion, SCAT Verbal .60, and SCAT Quantitative
62, The authors concluded that there was not a signifiéant
vdifference between the correlations for ACT Composite and
SCAT Total scores., The obseﬁved difference suggested that
the SCAT Total may be the better predictor of college

achievemento12

llJames M, Foster and David G. Danskin, "The American
College Test (ACT) Tested Three Ways," Personnel and Gui-
dance Journal, XLII, (May, 1965), pp. 90h~909°

12paul A. DeSena and Louise Ann Weber, "The Predictive
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' Predictions Beyond the Freshman Year

A study was conducted by Ahman in the Division of Engle
neering at Iowa State College to devise an}instruﬁent to
predict the probability'of academic'éuccess of students in
engineering who transferred from other institutions of
higher learning. The criterion was defined as graduation
from the engineering program ét Towa Sﬁate'Collegéo Predic=
tor variables included Linguistic énd Quantitative raw
scores on the American Council of Education Psychological
Examination, 1945 Edition; high sbhool grade point averages;
raw scores on the United States Armed Forces Institute Test
of Correctness and Effectiveness'of Expression, Collége
Level; ratings of eaéh studentis prior achievement based on
the transeript of his credits; and first quarter grade point
averages at Iowa State Coliégeo Biserial correlations were
computed between the criterion and all predictor'variabies,
and multiple biserial céefficients were derived, The
highest bisefial correlations wére for first quarter aver-

- age, 655, rating of prior achievement, ,396, and high
school average .312, The multiple biserial coefflcient obw
tained by use of all predictor variableé except the LiﬁguiSu
tic score of the ACE test was .686. Tables of chances in

100 of graduating were computed so predictions based on VaDw

Validity off the School College Ability Test (SCAT) and the
American College Test (ACT) at a Liberal Arts College for
Women," Educational and Psychological Measurement, XXV,
(Winter, 1965), pp. 11h9=1151,
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lable sccrcs could he made, - First quarter:grade point averw~
age was thé best predictor variable 1& ﬁhis instance,‘thc
maximum predictive ability being 75.chances in 100 of gradue
abing.13 _ | v - .
French reported a validity study, using the Scholastic
Aptitude Test, Verbal and Mathematical; CEEB English Compo~
sition Test; high school record; and a group of'newly devel=
oped aptitude tests. The validities of these indices for
predicting freshman grade poiﬁt-averages were coﬁpared with
their ability to prediect cumulative four-year average and
graduation v, non~graduation. .In addition, freshman grades
within the areas of Science and Math Social Seience, and
Humanities and Language were compared with cumulative grades
'in these same areas, The major findings of the study were:
(1) tests that are valid for predicticg freshman grades are
equally valid, within very minor changes, for predicting
cumulative grades. For use in validity studies, freshman
grade average is a satisfactory substitute for four-year
cumulative average; (2) high school record correlated as
highly with cumulati#e average as_with freshman average, .L6
in both instances; (3) high'school record predicts freshman
average grades better than 1t predicts grades in ma jor field
wcrk; (l}} SAT=V correlated with freshman average .lli and

with cumulative averége oh3_; (5) two of the experimental

137, Stanley Ahman, "Prediction of the Probability of
Graduation of Engineering Transfer students," Journal of Exw
perimental Education, XXII, (June, 1955), PP 281~287.
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teatsﬂ}Government and Literatuxa Information, were more
valid for predicting cumulative‘four-yéar‘aﬁerage than SAT,“
when they had been corrected for Peétriction of range and
test length: (6) none of the indlces has an approciable
validity for predicting graduationll |

In the Georgla Unlversity System, an investigation was
conducted by Hills, Bush, and Klock to determine the worth’
of the Scholastlc Aptitude Test scores, Verbal and Mathe~
matics, and High school'averages as predictors of cumulative
gophomore average grades and cumulative senlor average
gradéso Data from 16 colleges, representing 3,303 students,
were used in the study, The'mﬁltiple correlation between
the predictora and cumulativelsophomofa average for males
was .58, and for cumulative senior average .65. The predice
ted freshman average grades, based on SAT Verbal and Mathew
metical scores and high school average, correlated in the
,60's with obtalned cumulative sophomore and cumulative sén-
ior averages.lS | |

The School and College Ability Test (SCAT) was used by
Distefano and Rice to predict academic performance at Loui-
sianis College. Verbal, Quantitative, and Total scores of

698 entering freshmen were correlated with first year grade

ltgohn W, French, "Validation of New Item Types Against
Four-Year Academic Criteria," Journal of Educational Psy~ :
chology, XLIX, (April, 1958), pp. 67=76,

15John R, Hills, Marilyn L, Bush, and Joseph A, Klock,
"Predicting Grades Beyond the Freshman Year," College Board
Review, LIV, (Fall, 196lL), pp° 2325, ,
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point average. The resulting coefficients were °h8,x.169

and .48, respecéively.\ The four-yearigrade point averages
of 110 students wefe correlated with the Verbal, GQuantita-
tive, and Total scales, with resulting coefficients of .68,
,38, and .61, respectivelyq The Verbal scale was found to

be the best predictor of academicvperformance.16

16M, X, Distefano, Jr..and Mary L. Rice, "Predicting
Academic Performance in a Small Southern College," Educa-

tional and Psvchological Measurement XXVI (Summer 1966),
pp@‘u874h89o
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CHAPTER ITT
METHODS AND PROCEDURES

The présent chapter will consider the subject populaw
tion, the predictive indices, the criterlion measure, and the

method of analyslis utilized ln the investigation.
Subjects

The subjects for the présent study were chosen from
students who enrolled in thévéélleges of Agriculture, Arts
and Science, and Education at Oklahoma State Uhiversity;in
the Fall of 1963, At this time the American College Test
(ACT) was administered to them. The selection of students
for this study was made in the Spring of 1967. Criteria for
selection inclﬁded the»folloﬁing: (1) The students enrolled
as first-~semester freshmen in the Fail of 1963; (2) The stu~
dents completed the requirements forbthe baccalaureate de-~
gree in the Spring of 1967; (3) The students did not'change
colleges while completing this degree work. All subjects
within these colleges for whom the necessary data were
avallable were chosen,

The subjects were div1ded into groups according to colw
lege and sex. This division yieLded the followlng groups:

l, Education-Female, lj1 students
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2, Agriculture~Male, h3'students N

3. Arts and’Science-Maley 53 students

e Arts and SciencenFemale, 59 students
A fifth group based on pooled data from all four groups was
also established, Sex differences were taken into account
because review of the literature indicated that females are
often more predictable, academically, than are malesg A
group of male students from the College of Education and a
female group from the College of Agriculture were not in-
‘cluded because of insufficient numbers of'subjects with
necessary datao | ;

Ten subjects were randomly selected from each of the
four study groups. Data from these subjects were used to
provlide a check of the pnedictive accuracy of the regression
equations.‘ Statistical analysis for the study was conducted
on the basis of 31 females in the College of Education, 33
‘males in the College of Agriculture, u3 males in the College
of Arts and Science, and u9 females in the College of Arts
and Science. Group five,- based on pooled data, consisted of
156 males and femalese ( |

These particular colleges were chosen for several reaw~
'sons, First, the largest groups of students with all the
‘necessary data were in these colleges. These colleges.have
different curriculum programs, andbthus_euCGess nay be de~
termined by a different set of factors within each colleges
A final consideration was‘the factrthatbless'research nas

been done at this university within'these colleges than
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within other colleges.
The Predictive Indices'

The predictive indices for the ¢urrént'study include
the American'College Test (AcT) compOSite scpré;vhigh school
grade point average, and first semester'grade.point average

at Oklahoma State'University.

American College Test

The American'College Testing Program was initiatéa in
1959, and in its first year of operation was taken‘by,ap—
proximately 120,000 high school seniors., The scores of
these initial students were;réporfed to 368 participating
colleges (plus over 600 other colleges) in 19 states. Dur=
ing the school year 1962s1§§3, ovgr'BS0,000‘students C oMM
pleted the tests, and repéfted‘their scbres to 725 colleges
or universities requiring or recommending the tests.l The
program has continued ﬁo grow and to become a most useful,
and required, or strongly recommended, instrument for ad#in
sors and placement personnel, | |

The test consists of four parﬁs: English Usage, Mathe=
matical Usage, Soclal Studies Reading, and Natural'Science
Reading. Scores are obtained for each subtest, plus a com-
posite score., The English Usage Test is an 80-~item, 50-mine

ute test which proposes to measure educational development

loscar K. Buros, Sixth Mental Measurement Yearbook,
(New Jersey, 1965), p. 2.
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in the use of basic elements of correct and effective write
ing, The elements include punctuation, capitalization, dicw
tion, phrasseology, and organizationm

The Mathematics Usage Test conslsts of 4O items, with a
S0-minute time 1limit, Two general types of problems sare
contained in this test: quantitative reasoning based on
timely situations, and formal exércises in geometry, first-
year algebra, and advanced arithmetic. This subtest pro-
poses to measure educational development in the use of math-
ematical principles for solving quantitative problems and in
the interpretation of graphs and charts,

The Social Studies Reading Test is a 52-~1tem, LO-minute
test designed to measure abilityvto read materials from the
social studies with critical understanding and to engage in
types of reasoning and problem soiviné relevant to these
fields, Necessary skills tested include reasoning and tak-
ing into account the author's biases and points of view,
evaluating the evidence and distinguishing between facts and
opinions, grasping implied meanings, detecting the tech=
niques of the demagogue, and recdgnizing faulty logic,

The Natural Sclence Reading Test proposes té measure
abllity to interpret and evaluate reading materials in the
natural scliences. It cons}éts of 52 items and has a time
1imit of IO minutes. A large number of ltems require the
student to demonstrate an understanding qf the purposes of
experiments, the hypothesis tested by them, the loglcal re-

lationshlips among then, and valid generalizations or concluw
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sions that Canybe inferred from the series,of‘experiments as
a whole. Some of the passages present‘ﬁéterials‘unfamiliar
to most high school students, The task in this case is to
assimilate and master new materiais.27

The ACT appears.to‘be a rather sound'testingvprogrém
which fulfills several purposes. It is useful in determine~
ing admission to cOliege, and 1s helpful in guidance work at
the univérsity level. It is a helpful tool in determining
placement in different courses within the four ma jor areas
covered by the test, as well as being a significant predic-
tor of overall grade point avérage. In some instanées,'it.
1s used as a briterion“for aﬁéfding loans and scholarshipse3

For colleges and univeréities participating in the ACT
research program, a group §f.predictions of academic sucdess
~are made., These include predictions of grades in English,
Mathematics, Social Science, and Natural Science, as Well‘as.
overall grade boint_average° A set of predictions are made
on the basis of ACT subtést scoresvand.composite scores
only, and another set uSing these-indices in combination
with high schdol grades, |

Engelhart, in a review; reported on the reliability of
the ACT, form-AC, for a sample of 990 high school seniors,
The odd~even reliability coefficients were .90, .89, .86,

and .83 for English, Mathematics, Social Sciences, and Natu-

2Tbide, Po 3
3Ibid., pe 2.
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ral Sciehces, respectively. The odd-even reliabllity on the
composite standard score was .95qu.

Findlay noted that the 1961 ACT Technical Report showed
split-half reliabilities for the ACTbtests of .83 to .88,
The loweSt reliabilities were for.the two reading tests (.83
to .86). He concluded that the composite score 1s adequate
as a predictor of college achievemént, but thé separate
tests do not have differential predictabilityo5

The composite score will be usea in thisbstudyo' The
review of the literature and the critical reviews presented

in Buros' Sixth Mental Measurement Yearbook suggest that

this is the best index for prediction of grade point aver-

age.

High School Grade Point Average

This index has characteristically been found to be one
of the best predictors of college grades, A brief recall of
the literature reviewed for this study will support this
statement., A majority of the studigs employing high school
grades have made predictions of firét semesfer or first year
grade point average only, It may be worthwhile to invésti~
gate the use of this variablé as a predictor of overall
grades‘in college.,

The high school grades were obtained from the Reglsw

LIbida, p. 6.
5Ibid., p. 8
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trar's files at Oklahoma State University. The grades were
recorded on transcripts, in several different grading sys~
tems. These various grading systems were converted to a
cormmon scale with the following weights:

A =), points

B = 3 points
C = 2 points
D =1 point
F = 0 points

By converting the grades to this system, the high school
grades were made comparable to first semester college grades
and overall, four~year grade point averages,

In computing the average grade, all courses taken in
high school for which grades'were assigned, were used. It
will be recalled from the review of the literature that high
school grades based on all coursework are as good for pre-
dicting college work as are high school grades based on

"academic" course work,

First Semester College Grades

Many prediction studies make use of this index as a
criterion measure., It would seem a logical choice as a pre=-
dictor of grades beyond the freshman year. It makes use of
a sample of university level work for predictions of further
university work. Also, comparisons can be made between the
predictive power of early college work and pre-college data,

These grades were obtained from the Registrar's office
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at Oklahoma Statg Uhiversity. The grades from all courses
taken during the first semester were used to compute the
mean grade'péint average, The‘university grading system of
A =1 points, B = 3 points, C =2 pqintﬁ, D =1 point, and
F

0 points was used 1in computing these averages.
The Criterion

The criterion measure for this study was overall grade
point average for the four years of college work. These
grades wefe also obtained from the Registrar's files at
Oklahoma State University, In computing these aVerages,
grades received in all courséfWork were used, It would seem
that by considering all coufsés taken in the computation of
overall grade point average, a more representative index of
ability would be obtained. The university grading_systém

was used for'thesé grades also,
Method of Analysis

Five study groups were used in fhe statistical analy~
sis. These included the College of Education-Female,
N = 31; College of Agriculture—Male, N = 33; College of Arts
and Science-Male, N = ];3; College of Arts and Science-Fe-
male, N = 19, and a group.based on pooled data from all‘four
groups, N = 156, Analysis began with the computation of
. zero-~order correlatioﬁ coefficlents between each predictive
Index and every other index, and between the criterion and

each index, In Chapter IV the correlation matrices for each
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of the study groups will be presented,

A step~-wise regression ahalysis was used in furthér »
anaiyzing the data., By this method,‘partial correlation com=
efficients are derived between each variable and the crite-~
rion measure. The variable whose partial cofrélation with
the criterion measure 1is highest is ehtered_in the first
step of the multiple correlation matrix, The second step
involves combining the variable whose partial coefficient of
correlation with the criterion is second highest with the
variable used in step one. This step-wise buiidup continues
until all the predictor variables have been included. The
resulting matrices of multiple correlation for each study
group will be presented in Chapter IV; |

Multiple regression GQﬁations based on raw scbre
welghts were next develo_ioed° By use of these equations, the
criterion of overall;'four-year grade point averagavcan be
predicted from known preaictive indices,

The‘predictive accuracy of the multiple regression
equations was tested by means of data from the four hold~out
groups. It will be recalled that ten Subjects were randomly
selected from each of the fifst four study groups for this
purpose, and the data from theseISUbjects' records were not
used in the statistical analysis. For group V, based bn
pooled data, all forty of the hold-out subjects were used.
The data from these subjects were substituted into the ap=
propriaté equations, and the résulting predicted gradebpoint

averages were compéred with the obtained average grades of
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these students.
A more detailed discussion of the analysis, élong with

the results, will be presented in Chapter IV,



CHAPTER IV
TREATMENT OF THE DATA AND ANALYSIS OF RESULTS

The current chapter 1s concerned with the presentation
and analysis of the results of this investigation, The in-
tercorrelations between the pfedictor variables for the five
groups will be presented. These include the correlations
derived between values of ACT composite score, high school
grade point average, and first-seﬁester college grade point
‘average., Correlations wili also be&presented between each
predictor variable for each group, and the criterion of
overall, four-year grade point averégéo

Multiple correlations will be developed on a step-wise
buildup between the indices in combinations and the criteri=-
on measure. Regression equations for purposes of predicting
the criterion from known predictor variables will be listed,
These equations will be tested for their predictive value by

means bf data from the hold-out groups.
Matrices of Intercorrelation for the Predictor Variables

The computations necessary for this study were derived
by means of the 7040 IBM computer at the University Computer
Center. Computations for the intercorrelation matrices ine

cluded the means of the predictor and criterion variables,
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the sums and sums of squares for each variable, the sums of
cross~products for each variable, and zero~order correlation -
coefficients'betWeenbeach predictor.vafiable and the‘crite- |
fion measure.v Thezintercorrelétiéns foﬁ_groups I, IT, I1I,
Iv, aﬁd \Y afe presented in tabies‘I,_II, III,‘IV ahd V re=- |

spectively.

TABLE I

COEFFICIENTS OF CORRELATION OF THREE PREDICTOR VARIABLES WITH
A CRITERION OF OVERALL FOUR~YEAR GRADE POINT AVERAGE IN
THE COLLEGE OF EDUCATION, (GROUP I), N = 31 FEMALES

Predictor Variable ' 1 2 3 Criterion

1, ACT Composite Score o 268 .332 L8

2., First Semester GPA o 1190 679

3. High School GPA o 2513
TABLE II

COEFFICIENTS OF CORRELATION OF THREE PREDICTOR VARIABLES WITH
A CRITERION OF OVERALL FOUR-YEAR GRADE POINT AVERAGE IN
THE COLLEGE OF AGRICULTURE, (GROUP II), N = 33 MALES |

|

Predictor Variable 1v 2 3 Cfiterion-K
1. ACT Composite Score 182  ‘ Y 0327
2, First Semester GPA ‘ -  .518 . o575

3, High School GPA - .51l




3l

TABLE ITI

COEFFICIENTS OF CORRELATION OF THREE PREDICTOR VARIABLES WITH
A CRITERION OF OVERALL FOUR~YEAR GRADE POINT AVERAGE IN
THE COLLEGE OF ARTS AND SCIENCE,
( GROUP. III), N = L,3 MALES

Predictor Variable 1 2_ 3 Criterion

1. ACT Composite Score 136 1195 419

2. First Semester GPA ' 4170 STTT

3. High School GPA | 1159
‘"TABLE IV

COEFFICIENTS OF CORRELATION OF THREE PREDICTOR VARIABLES WITH
A CRITERION OF OVERALL FOUR-YEAR GRADE POINT AVERAGE IN
THE COLLEGE OF ARTS AND SCIENCE,

(GROUP IV), N = L9 FEMALES

Predictor Variable 1 2 3 Criterion
1, ACT Composite Score W11 L1167 12
2. First Semester GPA : .77 . 800

3. High School GPA .501
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TABLE V

COEFFICIENTS OF CORRELATION OF THREE PREDICTOR VARIABLES WITH
: A CRITERION OF OVERALL FOUR~YEAR GRADE POINT AVERAGE IN
THE COLLEGES OF EDUCATION, AGRICULTURE, AND ARTS -
AND SCIENCE TREATED AS A SINGLE GROUP
(GROUP V), N = 156 MALES AND FEMALES

Predictor Variable 1 2 - 3 Criterion
1. ACT Composite Score L27 L3 -~ .388
2s First Semester GPA | . W52 | .723
3. High School GPA . ' - W501

By inspecting the tables 1t was found that the highest
intercorrelations among predictof variables In the groubs of
Educatibn—Females, Arts and Science-Pemale, and Group V,
based on pooled data, were- between first semester grade
point average and high school grade point average° ‘The COm
efficlents of correlation were .);90, .577, and:.SEh,:respec~
tively. The implicatioh 1s that these two variables have |
the highest degree of common eléments,.

For the gfoups of Agriculture-Males and Arts and Scie
'ence—Malés,‘the highest intercorrelations were between-ACT‘
composite score and high school grade p01nt average. The
coefficients of correlation were .54l and 1195, respective-
1y, These results indicate the possibllity of sex differw
ences with respect to the intercorrelations of these varie-

ables,
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N In every group, the 1ntercorrelation of ACT composite'
'score and first semester grade point average yielded the
loweet coefflclients of correlation. " These coefficients were
02689.oh82’ o436, oli11, and .L27 for grOupva, IT, IIT, IV,
ahd V, respectively, ‘The’relationship between ﬁhese two
~ variables appears to be the loweet of‘any cembination of

variables,

Correlations of the Predictive Indices With Overall,

Four-Year Grade Point Average

In comparing,correlations between the prediCﬁor vari-
ables and the criterion measure, it vasvfounq that first =
semester college grade pelntfaverage y1eldedvthe highest co~
efficient for’each of th'e':”'*‘éfroupa° The coefficienta were
679, °575,“\.777; .800, and ,723 for groups I, II, III; Iv,
and V, respectively.' This_finding indicates that the best
single~1nd1eater.of'overall coliege achievement is 'a sample-
of this achlevement, | | o

The smallest coefficients of correlatiqnbwere between
vACT cemposite.score and the crliterion meaaure. ‘For groupsl
I, II; I11, 1V, and'v, the ‘coefficients were Jii8, .327,
19, 412, and .388, respectively, it would seem that in
order to make ueeful statements of predictien of overall
college grades, the ACT scores would'have to be combined
with othepr predictive measures,

High school grade point averages had a relatively high

correlation with overall grade point average. The correlaw=
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tions for this index were .513, .Slh,b;h59,..501, and ;501
for groups i, II,_III, IV, and.V; respeﬁtively;-' .

After'e"‘xa'mining’ the rglationsmp of the predictiVe ine
dices toythe criﬁefion measﬁré'individpéliy, 1t wou1d seem
worthwhile to cémbiné'them in ah effortito obtainva muitiple
correlation coefficient which is‘appféciably laréer than.the
correlation of any single variable. The next step in the
lnvestigation dealt with this problem. ‘

In determining the mtltiple correlations and the re-
sulting weights, a step~wise procedure was followed. Ac-
cording to this procedure, partial correlation coefficients
between the predicfor variables and the criterioh measure
were computed. The variable Wh0se partial correiation coef~
ficient with the criterion was highest was'entered in the
first step of the proceduré; Step two of the procedure in-
volved taking the predictér variable whose partial correla-~
tion with the cfiterion=wés seéond highest, and combining it
with the variable used in step one. In the third step of
the procedure, the remaining variéble was combined and the
coefficient determined, |

Matrices of multiple correlations were developed., Tae
bles VI, VII, VIII, IX, and X summarize the results of these
computations,

first semester gradé point average was the variable en-
tered in the first step'of the procedure., Thiswas true for
each of the five groups. The correlations of this variable

with the criterion were .679, 0575, o T7Ts 799, and .723 for
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groups I, II, III, IV, and V, respectively,

TABLE VI

COEFFICIENTS OF MULTIPLE CORRELATION BETWEEN THE CRITERION
OF OVERALL FOUR~YEAR GRADE POINT AVERAGE AND SELECTED
COMBINATIONS OF PREDICTOR VARIABLES FOR THE COLLEGE
OF EDUCATION, (GROUP I), N = 31 FEMALES

First Semester GPA | ' | 679
First Semester GPA X'ACT-Composite‘Score} «733
First Semester GPA X ACT Cpmpositéchbré X

High School GPA L | o o oThT

TABLE VII

COEFFICIENTS OF MULTIPLE CORRELATION BETWEEN THE CRITERION
OF OVERALL FOUR-YEAR GRADE POINT AVERAGE AND SELECTED
COMBINATIONS OF PREDICTOR VARIABLES FOR THE COLLEGE
OF AGRICULTURE, (GROUP II), N = 33 MALES

First Semester GPA g - 575

First Semester GPA X High School GPA . . , .628

First Semester GPA X High School GPA X |
ACT Composite Score o L 629
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TABLE VIII

COEFFICIENTS OF MULTIPLE CORRELATION BETWEEN THE CRITERION
OF OVERALL FOUR~YEAR GRADE POINT AVERAGE AND SELECTED
COMBINATIONS OF PREDICTOR VARIABLES FOR THE COLLEGE
OF ARTS AND SCIENCE (GROUP III), N =543 MALES

First Semester GPA ".,.‘ : | . D777
First Semester GPA X High School GPAE_ EU ,78ﬁw
First Semester GPA X High School GPA X |

ACT CompositeFScore‘ . ) :.786

'TABLE IX

COEFFICIENTS OF MULTIPLE CORRELATION BETWEEN THE CRITERION
OF OVERALL FOUR-YEAR GRADE POINT AVERAGE AND SELECTED
COMBINATIONS OF PREDICTOR VARIABLES FOR THE COLLEGE
OF ARTS AND SCIENCE, (GROUP IV), N = L9 FEMALES

Pirst Semester GPA R - | . : o .799
First Semester GPA X ACT Composite Score .805
First Semester GPA X ACT Composite Score X

High School GPA S . .805 ¢
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TABLE X

COEFFICIENTS OF MULTIPLE CORRELATION BETWEEN THE CRITERION
OF OVERALL FOUR-YEAR GRADE POINT AVERAGE AND SELECTED °
COMBINATIONS. OF PREDICTOR VARIABLES FOR THE COLLEGES
OF EDUCATION, AGRICULTURE, AND ARTS AND SCIENCE,.
. TREATED AS A SINGLE GROUP (GRrouUP V),
. N = 156 MALES AND FEMALES '

First Semester GPA o o : 723
First Semester GPA X High School GPA. | . o137
First Semester GPA X High School GPA X : o

ACT Composite Score ) | : o 0739

For group I, ACT:composite score was entered inwstep
two of the procedure. The R was raised to ,733. ‘The addi-_
tion of high school GPA in’ step three raised. the coefficient
to 747, a gain of only ,0ll.. Approximately 56 percent of

the total criterion variance was.accounted for in this

group., It appears that highvschoolvGPA and ACT composite ™

|

score, in combination, could be used'for predictive'purposes ; 7

with a negligible loss in predictive power as a result of \
bthe omission of high school GPA. Té

High school GPA was entered in step two of the proce-
dure for group two., The R was increased from .575 to. 628,
Addition of ACT composite score 1n step three increased the
‘R by only 0001, to .629. Approximately IO percent of the

total criterion variance was accoﬁnted for-in this group.

For predictive'purposes, ACT’composite score ¢ould be omit=

!

i
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ted with little loss in predictive power°

In group three, high school GPA was the variable &N~ -

» tered in step two, with a resulting increase in R from .777
- to .78, vCompining ACT’composite score raised the coeffi-
cient to .786, an increase of only ,002, Approximately 62
per cent of the criterion variance was accouhted for withini
this group; The’combihation.of first'semester GPAand.high.~
school GPA appears to be sufficieht_for prediotive purposes
in this group,

The combination of ACT composite»score_and.first’semés-
ter GPA was entered in step two for'group four. The R was
raised, as a result ofethisiaddition, from .799 to .805,

The combining of high schooitéPA in step three of this pro-
cedure gave no observable ihcrease in the coefficient, ;For
this particular group, the predictor varliables accounted for
approximately 65 per cent of the criterion variance, The'
data support the use of first semester GPA and ACT composite
score, ‘without high school GPA, for,predictive purposes.

Table X summarizes the information obtained from pooia
1ng.the data of groups I, II, IIT, and IV, In step two,v
high school GPA and.first semester GPA were combined,‘and
the‘ﬁ was increased from .723 to .737., Addition of ACT com-’
posite score increased the R to .739, an increase of only
.002, Approximatelj 55 per cent of the criterion variance
was accounted for by pooling the data.

For the purpose of predicting the criterion measure

from known predictor variables, regression equations were



w2

deriVed; The raw score‘weightsvof_the'predictor variables,
the constants for the equations, and the'standard errors Qf
éstimate for the critefion variables afe'presenf in tabler
X1, vThe regfession equationé for each of the groups can
readily be written. from this information,'

- The regression equation for group 1, College of Educa=

tion, is Y = .030Xy + 360X + .1u6x3 + ggouﬂ>

TABLE XI

RAW SCORE WEIGHTS AND CONSTANTS FOR THE REGRESSION
EQ,UATIONS FOR THE FIVE GROUPS, AND STANDARD
ERRORS OF ESTIMATE OF THE
-CRITERION VARIABLE

X X X
1 2. : 3 - Standard
(ACT (First (High .. Error
Composite Semester School of Estimate
Group Score) GPA) GPA) Constant L of Y
T w030 36k L6 (LBok) .283
. II , '—0006- 0297 | 0276 ) l¢2\6ﬁ? ‘ 0358
II1I .008  W507 .088 .9L8 +219
Iv _ .011 .553 2023 +992 «297
v 006 35 .131 1,095 .296

The values ,030, ,36ly, and .16 are the weights by

which the valués of ACT composite score, first éemester GPA,'
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and high school GPA, respectively, are multiplied.. The:ﬁ?
products of these multiplications and the constant (. BOh)
-are summed. The summation of these values results in the
predicted overall, four-year grade point average. Equations.
of a similiar nature may be developed for each of the five
groupss These equations.were developed and»presented in
Chapter’V. o | | h ) » . |
Included within Table XTI are the standard errors of
estimate associated wlth each of the five’equationso, For
group I, this value is .283. 'Theimeaning'of the standard
error of estimate, in this instance, is that sixty-eight
times out of a hundred the obtained overall four-year averm
age will be in the interval of the - predicted average plus or

minus .283 grade points, .;
Results of Hold-Out Groups

The predictive values of the regression equations were
next tested by use of data from the four holdéout groups,
As mentioned earlier, ten subjJects were chosen on a random
basis from each of the.first fourvstudy groups, - Forvan es=-
timate of the predictability of the equation derived for
group V, the data from all four hold~out groups were uti-
lized, | _

For group I, Educatlion-Females, 90 per cent of the
cases fell within one standard error of estimate of the pre=
dicted values, and all ten cases were within three standard

errors., For group II, Agriculture-Male, 80 per cent of the
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cases were within one standard error of estimate; 90 per
cent were within ﬁwo Standard‘erfors,‘and all ten‘ﬁere‘ﬁithnlf‘
in three’standafd’errorso4 In grqﬁp iII, Arts'and Science- |
Male, 70 per cent of the hold~-out group_Were»withih one
standard<érrdr; 90 per cent weré within:twévstandardberrors,
and one case wés four stéhdara errors awéy. In the case of :
‘group IV, Arts and Science=~Female, 50 per cent‘of the sﬁb—
jects were within one standard érror, and 100 per cent were
within two standard errors. ,For group V, based on pooled
data from the first four grdups, 75 per cent 6f the éases
were within one standard error of estimate of the predicted
values, 92 per cent were within two standard errors, 97 per
cent wére within three standard erf;rs, and one case was
foﬁr standard errors away.‘

From inspection'of theée results, it would seem possi-
’ble to use the regression equation based on podled data for
predictive purposes within all four'groups._ The probabili-
ties are that 68 per cent of the obtained scores are within
one standard error of estimate of the predicted scores; 95
per cent are within two standard errors of estimate, and 99
per cent are within twofand—oneéhalf standard érrors° Pre-~
dictions made by use of the regression equaﬁiOn derived from
pooled data give reasonable approximations of these pércent~
ages, |

In order to illustrate the variaﬁions in the variables
more completely, table XII was developed.r This table pre=

sents the means and standard deviations of each of the pre-
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dlctor variables, and the criterion measures, for each of

the filve groups,



'TABLE XIT

MEANS AND STANDARD DEVIATIONS OF THE PREDICTOR VARIABLES AND THE CRITERION MEASURE OF
GROUP I, EDUCATION~-FEMALE; GROUP II, AGRICULTURE-MALE; GROUP III, ARTS AND
SCIENCE-MALE; GROUP IV, ARTS AND SCIENCE-FEMALE; AND GROUP V, . .

BASED ON POOLED DATA FROM GROUPS I, II, III, AND IV,

- First Semester

ACT High School Overall, Foure
Composite Grade Point Grade Point Year Grade
, Score Average Average Point Average
Group N . Mean Sigma _Mean -Sigme Mean S;gma Mean = Sigma
I 31 ‘21.77 3,28 2077 575 3.27 LTl 2,95 2397
11 33 21,57  3.85 2.62 635 3.25  .505 2,81 432
IIT L3 2&;19 3.25 2,89 0530 2 3.22 - Wli22 2,88 +382
v 49 23,12 .00 3,02 647 3.36  .582 2,99  .L80
A 156 22,82 3.78 2.85 .618 3.28 2502 2,91  .352

9h



CHAPTER V
INTERPRETATION OF RESULTS

The purposes of the present chapter are to review the
objectives of this investigation, to report the conclusions
and summarizations drawn from the study, and to make recome

mendations on the basis of this study's findings,
Review of Objectivés

The problem set forth iﬁvthis study was concerned with
the prediction of four~year overall grade point average in
the Colleges of Agriculture, Arts and Science, and Educ;tion
-at Oklahoma State Universityol‘A group of predictor vari-
ables, namely American College Test (ACT) composite scores,
high school gréde point avefages, and first semesfer grade
point averages at Oklahoma State Uniﬁersity, were utilized
in order'to develop statements of prediction of four year
grade point average. The questions set forth to be answered
by the study were as follows:

1. What is the correlation between ACT composite score
and overall, fOur—year'grade point average? |

| 2, What is the correlation between high school grade
point average and overall,.four-year grade point average?

3. What is the correlation between first semester

47
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grade point average at Oklahoma‘State University and over-
all, four-year grade point average? | |

h. What are the multiple correlations between the in~
dices in selected combinations and the criterion?

5. What are the resulting weights of the three predic-
tion indices for the groups under study, and to what extent
do they predict the criterion?‘

6o Is it necessary to use separate'regression equations
for each groups, or is a single equation based on pooled
data adequete for predictiVe purposes?

The data were subjected to statistical analysis and
answers to.the above~listed euestionsrwere established., The
correlations between ACT_eomposite score and the criterion
measure were .lL8 fer the College of Education—Femele, 327
for the College of Agrienlture-Male; 2119 for the College of
Arts and Science-Male, 12 for tne College of Arts.and Seim
ence-Female, and °388'fo.r- the group based on podled data
from groups I, II, ITI, IV, and V, |

The correlations between fifst semester grade point
average and the criterion were ,679 for the College of Edu~
cation~Female, .57l for the College of'Agriculture-Male,
o777 for Arts and Science-Male, .779 for the College of Arts
and Science~Female, and .723 for the group based of.pooled
data, | ‘v

High school grade point average correlated with the
criterion measure .513 for the College of EdUcation~Fehale,

.51y for the College of Agriculture-Male, 159 for the Col-

5
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lege of'Arts and Science~Male, ;SOO fbrvthe Coliege of Afts
and‘SciehcenFemaie, and .SOl‘fof'the groﬁp based on poo1ed
data, | | | | |

Multiple correlations between the‘predictor variables,
in selected combinations;_and the criterion measure were
developed., Thess computations were derived by means of a
step-wise procedure, The resulting‘coefficients were .7L7
for the College of Education~Female, ,629 for the College of
Agriculture-Male, ,786 for the College of Arts and Science=
Male, .805 for the College of Arts and Science-Female, and
.739 for the group based on pooled data.

Raw score weights for multipievregression equations
were derived for ﬁhe fiVe_grdﬁps under study. The’regres—
sion eQuation for Group I;:CQllege of Educétion—Femalé, was
Y = 030Xy + .36LX, + ;lh6i3v+ .80l Approximately 56 per
cent of the criterion variance was accounted for in this
~ group, For the‘College-of Agriculture~Male, the derived
equation was Y = 40006X1 +v.297X2 + .276X3 + 1.,267. The
predictor variables accounted for approximately LO per cent
of the criterion variance in this group. The equation for
the College of Arts and Science-Male was Y = ,008Xy + 507X,
+ .088X3 + .98, Approximately 62 per cent of the criterion
variance was accounted for in this group.' For the College.'
of Arts and Science;Female, the equation was Y = ,011Xj +
.5§3X2 + .023X3'+ +992. The predictor variables accounted
for approximately 65 per cent of the criterion variance for

this group, For the group based on pooled data, the regres~
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sion equation was Y = .006X1 +'.u35X2 f o131X3 + 1;096° In
the‘case of the pooled data, the predictbr variables ac~ |

coﬁnted‘for-approximately 55 per cent‘of the criterion varwe
“lance, . | »

The predictive ability of‘the regreééion equations’was
tested by means of data from hold-out groupéo bTen sub jects
were chosen on>a random baéis from each group,vand the data
from these subjects were substituted into the appropriate
equations., Data from all fou? hoid-out groups were substi-
tuted into the equation for the pooled data., By using the
equation based on pooled data, 75 per cent of the cases were
within one sténdard error of estimate of the obtained grade,
92 per cent were within‘tﬁo standara errors, 97 per cent
were within three standard"errorso The standard error of
estimate associated with this equéfion was .296 grade ‘\\
points, Fof predictive purpoSes’ﬁithin all the study |

groups, 1t would seem précticable'to use this equation based

on pooled data,
Summary and Conclusions

The objectives and'goals of the study appear to have
been met, and several concluslons seem apparent, Overall,
four~year grade point average can be predicted within these
colleges at a level above chance, . By use of ACT composite
scores, high school grades,»and firét éemester grade point
avefage, ho to 65 per cent of the criterion variance was ace

counted for within the_CoIleges of Education, Agriculture,
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and Arts and Science.

In making statements of prediction for;thése colleges,
first semester college grade pbint #verége was found to be
”the most effective prédicﬁor Vafiéblé{.“This variable alone
accounted for 32 to 6l per cent qf thg_Qri£eri6n vériance.

This investigatioh éupported the‘uée'of pre~college 1in-
dices as predictors of overall‘college,achieVement. ACT
composite score correlated with the criterion measure .33 to
15, High school grade point average had correlation coefm
ficients of 16 to .51 with the criterighov | |

The data from hold-out groups‘supported the use of a‘.
single regression equation for prediction of overall, four5 
year grades 1n the three colléges. »This.equation was based
on pooled data from the fOur'groups under Study, This equa=
tion may be expressed in tﬁe form of Y = 006Xy + oU35X, +
.131X3 + 1,096, The standard error associated with this
equation is .296 gfade poiﬁté.

In considering thésevconcluSioﬁs, 1t should be emphae
sized that this study déalt with only a portion of the grade
uating classes‘within these three cdlleges at Oklahoma State
Universftyo Géneraliiations to other universities, or col-
leges withih this university, would introduce unknown error

factors.
Recommendaﬁions

It has been previously stated that this study dealt

with only a small portion. of the graduating senlors in these
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colleges, Findings based on so few observations are of
questionable value. In order to develop norms representa-

| tive of graduating senicrs within these colleges, it is rec~
omnended that groups of 100 students, randomly selected from
_graduating‘classes, be used in future studies of this kind.

It is further recommended that studies of this type be
conducted within other colleges of this university. The rew
sults of such studies could prouide useful information for .
advisors and counselors in these colleges, In addition, -

" comparisons of the predietive values of these indices could
-be made across a wider variety of curriculum programs,

The intellectual variables used in this study accounted
for 10 to 65 per cent of the criterion variance. By use of
these variables, predictions above chance level can be made;
It is recommended, however, that nonintellectual variables
be used in combination with these intellectual variables, in
an effort to account for a portion of the remaining variance.

More specifically, it is recommended that the Academic |
Attitude Preference Inventory (AAPI) and the Brown-Holtzman
Survey of Study Habits and Attitudes (SSHA) be used as the
nonintellectual variables; Juola conducted a study at Michw
1gan State University to determine the effectiveness of
these variables relative to a criterion of first year grade
‘point average, Subjects for the study included 212 males
- and 210>females who uere entering freshmen. The correla=-
tions for the AAPI were h8 for both.nmles and females,

Correlations for the SSHA relative to the same criterion
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were .32 for males and .Ul for females,!

1Arvo E, Juola, "The Development of an Academic Pred1c~
tor Scale Based on Students! Attitudes Toward Education,"
Personnel and Guidance Journal, XLII (December, 1963), PP
381-386, .
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APPENDIX

TABLE XIIT

ACTUAL AND PREDICTED OVERALL FOUR~YEAR GRADE POINT AVERAGES
AND DEVIATIONS FOR THE COLLEGE OF EDUCATION,
. GROUP I), N = 31 FEMALES

N

e

Predicted

56

Sub ject _ Actual _ o
Number ' GPA _ : GPA Deviation
1, 3.31400 - 3.27359 0.0L041
. 2.,99200 - 2.8998l 0.09216
6o 2,73000 .- 2.53091 .0,19909
To 2,51100 2.611,28 ' ~0,10328
8. 2,51100 - . 2,.5,,070 ~-0.02970
9, 3,20300 3,14796 0,0550L
10. 2,88200 3.,10132 -0.21932
11, 3.1,0100 3.30598 0.,09502
12, 2.53200 - - 2,62619 -0,10319
13, 3.21400 3.39232 -0,17832
Al 2.71000 2.7252] -0.0152
16. 2.79600 2.,93868 -0,126
19, 2.,77600 2.5939L 0.18206
20. 3.19200 3.3131¢ - 0.,1788)
21. 2.61100 3.23294 . =0.6219]
22, 3.29600 3.10972 0.1862
- 2h. 2116600 2.16813 -0,00213
25, ~ 2.39600 2.52738 ' -0,13138
27 3.33300 2.98231L 0.35066
28. -~ 3,67400 3.2956 0.37836
299 2983 OO ’ 297858 000521,_!, .
31, ~3.15500 - 3.,12765 0.02735
33, 3,30500 3.45225 ~0,14725
31'_. 2.82000 ' .OL‘,733 -0022733
35, 2.39500 ? 87731 -0,)18231
36. - 3.32000 2.99288 - 0.32712
37 2.,66000 2.65991 0,00009
LO. 3.81200 2.99058 - 0.,821)2
h1. - 2.113500 2.67625 -=0.24125



TABLE XIV
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ACTUAL AND PREDICTED OVERALL - FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS FOR THE COLLEGE OF AGRICULTURE

(GROUP II), N = 33 MALES S

“Subject

R Predicted

Number GPA GPA © Deviation
1, 2.1,7700 -»,“2;82u76v.f' - =0.3L776
2 2.79100 2.57553 rvo.215%7'
,.I-o 3002900 2070238 o 00326 2
B 3.10600 ©2.,95239 | 0,15361
b, 3.26500 3.,01345 . 0.25155
To 2.86300 - 2.51709 ~ 0.31581
9. 2.65600 - 2.7hh59 -0,08859
10, 2.08500 S0 2,63251 ~0,54751
11, 3,42800 L 2,96073 S 0.h6e727
12, 2.98500 ~2.83195 . 0,15305
13, 2.37300 - 12,60919 ~0.23619
1., 2.78100 2.82119 " =0,03719
15. 2.99200 2,91178 0.08022
16, 2.,091100 ‘2.2uu31 - . =0,15031
17, - 2,56000 .. 2,91751 . ~0.35751
20. - 2,80000 . 2,56355 ©0.236L5
21, 3,00000 3.2361l ' =0.2361
22, 3,13800 - 2.753hLl - 0.38456
25, 2.,56200 - 2.55759 -0.,004l41
26, 2.56200 - 2,66120 ~0,09920
27. 2.81000 2.458,2 . 0.35158
280 3.13300 : 3019830 . "0006530
30, 2.71900 2.558)16 - 0,1605)
31, 2.,17000 2.43720 - =0,26720
32, 3,62600 - 3.39300 0,23300
33, 2.89200 2.80697 0,08503
3, 3.,06900 - 2,88612 0.18288
-~ 35, 3,.111800 2.93976 " 0.L4782h4
36, 3.50300 3.31036 . 0,1926)
38, 2.111900 " 2.81543 ~0,396/13
39, 1,76200 2.96887 -1.20687
U3, 3,23000 ~0,11992

3.3h992



TABLE XV

ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS FOR THE COLLEGE OF ARTS AND SCIENCE

(GROUP III),. 43 MALES
Sub ject - Actual - - - . Predicted. R ‘ '
Number =~ GPA - - . - GPA ' B ‘Deviation
‘lo 2039000‘ 2:&&136 ': -0005136_
3° 2060200 2.73-92 -0013292
ho. 2,32000 2,20681 . 0,11319
56 3.,20400 3.31863 -0,11)163
6, 2.5,1800 2,52570 ©0,02230
Te 3,22200 3,01565 0.20635
. 8. 1 2,76300 2,97183" . =0,20883
9. 2.78200 3.21181 . =0,42981
10, - 2,36700 2.40L93 -0,03793
13. 2,56300 2.71460 ~0.15160
1, 2.33500 - 2.70503 ~ =0,37003
15, ©3.61900 3,51133 " 0,10767
16, - 3.32000 3,259u2 0.06058.
17 3. 3%600‘ ‘ 3.32675 0.,01925
20, "3,26500 - 3.,188) 0,07656
210 ' 2 8u800 ' ‘205250 - 0032292
22, ' 3.07600 2,95581 0.12019
23, 3,24200° 2,99292 0.,2L908
2l. 1 2,83800° 2,9319L -0,0939L
259 2061900 258293 "012103 )
260 3.;16200 - 302286 ' "'000666
29, 2,811300 2.91810 -0,07510
30, 3.61300 3.23435 0.1,0865
31, 2,78700 2.90966 ~0,12266
32, 3,18600 2.96668 0.21932
33, 2,82900 . 2.36077 0.46823
3. 2.90100 2,85201 0.05199
36, 3,26000 2.9756 0.28450
37 2.25300 . 2,50735 -0.25435
39, 3,13200 2.94393 0,18807
Lo. 3,10900° 2.93287 0,17613
L1, 2.67900 - 2.,62939 0.04961
L2, - 2.21200 - 2.6987h ~0.14867L
L3, 2.6,700 2.765L7. -0,1187
©ll, 3.60300 3,11088 0.53212
uSi 2091500 : 209878h —0.0?ZBM
,_l..éo 3.15300 » 303183&. ' “‘001653,.1,
L7, 2.921100 2.,91515 0,00885
48, 2.11600 2.53669  =0,12069
49. 2,90000 ~ 3,18389. -0.,28389
50. 2.69700 2.52381 - 0,17319
52, 2.68000 2093593 -0,25593
53. 2.811.300 2.57773 0.26527



TABLE XVI
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ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS FOR THE COLLEGE OF ARTS AND SCIENCE,

(GROUP IV), N = }j9 FEMALES

Sub ject Actual Predicted ' '
Number - GPA GPA Deviation
1, 2.05300 2.34210 -0,2890
%; 2.87900 3,07141 ~0.192}41
b6, 3.26800 3,181 0.12319
Te 3.74800 3.49035 0.25765
8. 2,614,500 3,00015 ~0,35515
9, 3.55400 3.54772 0.00628
lo. 3.13 OO 30241786 ] "‘0028186
11, 3.22700 3.14359 10,0831
12, 3.03000 2.72743 0.30257
13, 3.28500 3.15L63 0.13037
1. 3.23200 3,18690 0,0l510
15, 2,71700 2.96878 -0,25178
16, 3.271.00 3,15550 0.11850
17 3,73600 3.59588 0,14012
18, 2.73600 2,74738 -0,01138
19, 3.67400 3.h47212 0.20188
20, 3,07900 3.1756 ~0.06856
22, 2.774.00 2,82285 -0.0!1885
250 . 2.35 OO 2058969 "0023369
26, 2.85000 2.59856 0.2514)
27. 2.61500 2,11530 0.22970
28, 2,11 100 3,006}6 -0,565l16
29, 2,60800 2,56779 0,04021
30, 3.12800 3.03375 0.09425
31, - 3,71000 3,07050 0.63950
32, 3,72200 3.3227L 0,39926
33, 2,92600 2,72236 0.2036
3,.|,. 2«6’4800 2099’.L66 =0 oBLL()é
35, 3.37000 3,31112 0.05888
36, 2.26300 2,09577 0.16723
37. 2.70400 2.80955 -0.10555
39. 2.83900 2.,8627l -0.0237L
l,0. 3.384,00 3,01249 0.37151
h1. 2.91200 2.87991 0.03209
12 3,57800 3.38041 0.19759
L3, 2.52,00 2.63L77 -0.11077
LYo 3.86700 3.41323 0.45377
h5. 3,21400 3.,2078 - 0.00922
16, 2,17900 2.51869 -0,33969
U7 3.142600 3.18350 0.2;250
L8, 2.62500 3.05556 ~0,13056
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) - TABLE XVI (CONTINUED).

Sub ject - Actual

. Predicted

Number GPA GPA Deviation
19, 3.33500 3.55042 ~0,215)2
51, 3.15200 3.143260 -0,28060
52, 2,56300 3.54189 - =0,98189
550 - 3.29000 3.3 383 ' -0.05383 :
56, 3.19600 3,0850 0.14,1096
57, - 2,01500 2.04870 -0,03370
59, 2,63200 2.53972 0.09228

TABLE XVII

ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS FOR THE COLLEGES OF EDUCATION, AGRICULTURE,
AND ARTS AND SCIENCE TREATED AS A SINGLE GROUP,
(GROUP V), N = 156 MALES AND FEMALES

Predicted

Sub ject Actual
Number - GPA GPA Deviation
1. 2.05300 2.42106 ~0.36806
Lo 2,87900 3.01419 -0.13519
6o - 3,26800 3.16933 0.09867
7. 3.7h800 3.45791 0.29009
8. 2.611500 3.03202 ~0.38702
9, 3,.55L00 3.50193 0,05207
100 3013 OO 3038306 . “‘0021‘-706
11, 3.22700 2.98538 0.24162
12, 3.03000 2.80422 0.,22578
13, 3.28500 3.14092 0.14,08
1h. 3,23200 3.,2023h 0.02966
15, 2.71700 2.96l72 =02l 772
16, 3.27400 3.,06639 0.20761
17. 3.73600 3.53757 0.19843
18, 2.73600 2.79055 -0,05455
19, 3.67400 3.41710 0.25690 .
20, 3.07900 3.19161 -0.11261
22, 2477400 2.86963 -0,09563



TABLE XVII (CONTINUED)
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Predicted

Subject Actual ,
Number GPA GPA ‘Deviation
25, 2,35600 1 2.67501 =0,31901
26, 2.85000 2.68081 0,16910"
27 2.61,500 2.53060 0.114)0°
28, 2.141100 3.07929 -0.63829
29, © 2,60800 2.53598 0,07202
30, 3,12800 3.06508 0.06292
31, 3,71000 3.05742 0.65258
32, 3.72200 3.262l) - 0.145956
33, 2.92600 2.80827 © 0,11773
3l 2.61800 - 3,05761 -0,40961
35, 3.37000 3.27375 0,09625
360 2026300 2035152 '0008852
37 2,70L00 2.81747 ~0,11347
39, 2.83900 2.88895 ~0,04995
L0, 3,38)400 3.,0ul55 0.33945
h1. 2.91200 2.91182 0.00018
L2, 3.57800 3.32551 0,252449
L3. 2.52),00 2.70365 =0,17965
Iy 3.86700 © 3,10285 0.46415
LS. 3.2100 3,17828 0.,03572
L6, 2.,17900 2.59316 -0.41h16
h7e. 3.42600 3,21870 0.20730
L8, 2.62500 3.,0279h ~0,1,029]
“h9. 3.33500 3.18599 -0,15099
50. 2.211100 2.34h2hh =0,101hL}
51, 3.15200 - 3.110912 - -0,25712
52, 2456300 3.y 7h6lh -0,9116)
55. 3.29000 3.2327 0.05753
56, 3.49600 3.03917 0.45683
57, 2,01500 12,0733) ~0.0583l -
59. 2,63200 2.119290 0,13910
1. 2439000 2.54551 -0,15551
3, - 2,60200 2,76708 -0,16508
e 2.32000 2.294h5 0,02555
5. 3.20L00 3.35332 ~0,11932
6. 2.51.800 2.57802 -0.,03002
7o 3,22200 3.04865 0.17335
80 2076300 2.99307 -0023007
9 2.78200 3,219 5 -0.43745
10, 2.36700 2.52218 -0,15518
13, 2,56300 2.7890L ~0,2260
1. 2.33500 2.7758l -0.4108
15, 3.61900 3.51022 0.1087
16, 3,32000 3.25353 0.066l7
17, 3,.34600 3,31878 0.02722
20 3,26500 3,21227 © 0.05273



TABLE XVIT (CONTINUED)
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Subject

 Actual

Predictéd

J
&

Number . GPA GPA Deviation
21, 2.8),800 - 2.60hh1 0.2l1359
22, 3,07600 3,02355 0.052)45
23, 3.211200 3,072148 0.16952
2L|.o 2083800 2 099155 "'O 15355
25, 2.61900 2.8830l - =0.26L0]
26, 3,16200 3.25372 -0.09172
29, 2,.8l1300 2.9758L -0,1328]
30, 3.64300 3,23283 0.41017
31, 2.78700 2.9&282 -0.1558]
32, 3.18600 3.0131 0.1728)
33. 2.82900 2.47353 0.355L7
3. 2,90100 2,89695 0.00705
36. 3.26000 3.03131 0.22869
37. 2.25300 2.58385 -0,33085
39. 3.13200 2.98282 0.14918
1,0, 3.10900 3.0220L 0.08696
L2, 2.,21200 2.79746 ~0,585l6
L3. 2,6l.700 2.86l23 -0.21723
Iy 3.64300 3.12121 0,52179
45, 2,91500 3.03449 -0,11949
hé. 3.15300 3.3076l ~0.15) u
U7, 2.921100 2.986)5 -0.0624,5
L8, 2,11600 2.6169) ~-0.5009];
L9. 2,90000" 3.21709 ~0.31709
50. 2.,69700 2.61270 . 0.08130
52, 2.68000 2.99218 -0,31218
53, 2.811300 2.,68130 - 0.16170

1, 2.147700 2.85358 -0.37658

26 2.79100 2.18620 0.304.80

T 3.02900 2.62751 0.1:10149

5o 3.10600 2.91363 0.19237

6 3.26500 3.08161 - 0.18339

7o 2.86300 - 2435997 .0.50303
9, 2.65600 " 2.70495 ~0.0L895

10, 2.08500 2.599u% =0.51lh)

11, 3,12800 2.88696 - 0.5410l .
12, 2.98500 2,91101 0.07399

13, 2.37300 2.41150 -0.03850

1. 2.78L00 2.73118 0.05282

15. 2.,99200 2.92130 . 0.07070

16, 2.09100 2428999 ~0.19599

17. 2.56000 2,8836l -0.3236l
20. 2.80000 -2.59582 0.20,18

21.. 3.00000 © 3.3709L ~043709N

22. 3.13800 2.81903 0.31897
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Sub ject Actual Predicted ,

Number " GPA ‘GPA Deviation
23, 2.13900 2.50321 ~0,06)21
25, 2.56200 2.1,5782 - 0.10418
26, 2.56200 2.58546 -0.,023l46
27, 2.81000 2.41978 0.36022
28, 3.13300 3.23190 -0,09890
30, 2.71900 2.33859 - 0.38041
31, 2.17000 2.53072 "~0.36072
32, 3.62600 353757 0.0881;3
33, 2.89200 2493688 -0.04),88
3L 3.06900 2,80886  0.2601
35. 3.141800 3,05682 0.3611
36, 3,50300 3.4L77h 0,05526
380 20L|.1900 207 655 s -0036755 »
39° 1076200 2098653 -1.22 53
L3, 3.,23000 3.39639 ~0,16639

1, 3.31400 3.24h909 0,064491
o 2,99200 2.78339 0.20861
6o 2.73000 . 2.56179 0.16821
Te 2.51100 2,4910,L 0.,01996
8, 2.51100 2,11949 0.09151
9% © 3,20300 3.10669 0,09631
10. 2,88200 2.87465 0.00735
11, 3.10100 . 3.26393 0.13707
12, 2.52300 . 2.70229 -0,17929
13, 3.211,00 3,22633 -0,01233
1., 2,71000 2.65879 0,05121
16. 2.79600 2.76316 0.0328L
18. 3.21 OO 3.22633 —0901233
19, 2.77600 2.45915 0.31685
20, 3.49200 3.2218L 0.27016
21, 2.61100 3.14LL5 -0,533L5
22, 3.29600 2.98211 0.31389
2. 2.16600 2,37880 0.08720
25, 2.39600 2.48216 -0.08616
27 3.33300 - 2.9633L 0.36966
28, 3.67L00 3.23152 0.l42218
29, 2,83800 2479790 0.04010
30. 2,574,00° 2.5521,8 0.02152
31, 3.15500 3.13121 0.02379
33 ] 3 .30500 3 u319“.6 ""OoOlLl_h_é
3. 2.82000 2,99507 - -0,17507
36, 3.32000 3.,01426 0.30574
37, 2.66000 2+57257 - 0,087L3
1O, 3,81200 2.83199 0,98001
hi. 2.583L3 - ~-0,14843

2.43500
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TABLE XVIIT

ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS OF THE HOLD-OUT GROUP FOR THE COLLEGE OF
EDUCATION, (GROUP I), BASED ON TEN RANDOMLY
SELECTED FEMALE SUBJECTS

Sub ject Actual Predicted

Number GPA GPA : Deviation
150 30582 30632 -00050
5. 3.271 3,250 : 0,021
32, 2,867 2,020 0,847
260 2.731 20879 ’ -Oolus
38, 2,92l . 2,943 -0,019
17, 2.882 2.875 -~0,053
230 2067 20698 —Ooo2u
390 2056 . 2081& -Oo2u6
2o 2.500 2,678 -0,178
30 30076 30127 —00051
TABLE XIX

ACTUAL AND PREDICTED OVERALL FOUR~YEAR GRADE POINT AVERAGES
AND DEVIATIONS OF THE HOLD~OUT GROUP FOR THE COLLEGE OF
AGRICULTURE, (GROUP ITI), BASED ON TEN RANDOMLY
SELECTED MALE SUBJECTS

Subject Actual Predicted

Number GPA ' GPA - Deviation

110, 3,171 | 3,137 0,03

8, , 24842 2,681 -0.139
18, Co 3,118 3.06l 0,05l
29n 30133 ' 30280 : .~Onlu7
41, 3,300 2.979 - © 0,321
19, 2,200 2,706 : ~ ~0.506

3. : 2,685 : 2,659 0.026
L2. 2.125 - 2.178 . 0.247
370 7 20325 2.60u "00279

2&0 1095& . 2.566 -00612
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TABLE XX

ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS OF THE HOLD-OUT GROUP FOR THE COLLEGE OF
ARTS AND SCIENCE, (GROUP III), BASED ON TEN
’ RANDOMLY SELECTED MALE SUBJECTS

Sub ject Actual - Predicted

Number ~GPA : GPA Deviation
2, 24Tk 2,569 - 0.187
12. 2.830 2.703 0.127
19, 3.250 3.09) 0,156
18, 3,676 3,160 0,516
38. 2.8l49 2.571 o 0.278
51, 3.183 3.251 ~-0.,068
28, 2.922 _ 2.943 . =0.021
27 3,390 3.146 : ““0.2%u
llg 10979 2.16u : -Ool 5
35, 1.874 2,747 -0.873
TABLE XXI

ACTUAL AND PREDICTED OVERALL FOUR~YEAR GRADE POINT AVERAGES
AND DEVIATIONS OF THE HOLD-OUT GROUP. FOR THE COLLEGE OF
- ARTS AND SCIENCE, (GROUP IV), BASED ON TEN :
RANDOMLY SELECTED FEMALE SUBJECTS.

Subject Actual Predicted

Number - - GPA _ - GPA - Deviation:
38. . 20685 ) . 3003& . —O.Bug
53. ! 3.119 : 2.721 S 0.398
21, 3.582 2942 0.6110

Se 2.h110 : 2.909 : -0.1169
oL, 3.119 © 3,419 - =0,300
2. 3-000 3.262 . ' -00262
30 2.830 . 29856 -00026
58- 3.0hu' a 30372 . ‘00328
2ly . 3,753 3.560 0.193
23, 2,856 2,923 - ~0,067
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TABLE XXIT

ACTUAL AND PREDICTED OVERALL FOUR-YEAR GRADE POINT AVERAGES
AND DEVIATIONS OF THE HOLD-OUT GROCUP FOR THE COLLEGES OF
. EDUCATION, AGRICULTURE, AND ARTS AND SCIENCES TREATED
AS A SINGLE GROUP, (GROUP V), BASED ON FORTY
RANDOMLY SELECTED MALE AND FEMALE SUBJECTS

Subject ~ Actual Predicted

Number GPA : - GPA -Deviation
150 ' 30582 30u96 09086
S5¢ 3.271 : 3,163 ' 0.108
326 20867 . 20887 -00020
26, , 2.731 2.733 - =0,002
- 38. 2.92L 2.826 : -, 0,098 |
17. 2.822 2.716 0,106
230 2 67’-'- 20927 "00253
39, . 2.868 . 2,557 0.011
2. 2.500 - - 2,85 0,015
3. 3.076 - 3.003 1 0.073
1O, 3,171 . 2,903 0.268
8. 2.542 2,378 0.16l
18, , 3.118 .. 2.B890 0.220
29, 3,133 3.113 | 0.020
TR 3,300 2.682 ' 0.618
19, : 24200 . 2.935 - =0.735
30 2.685 20686 7 .-OoOOl
b2, 2.25 - 1.925 - 0,500
37. 2.325 2,396 - -0,071
Eu. : l 95 T 20 30 ’ ' ‘Ooh?é
2,  2.7L6 2,608 ' 0,138
12, 2.830 L. 2,790 0.0L0
19, _ 3.250 3,137 0,113
18. 30676 . ) . 3’177 .\ Onugg
38, 2,849 2.698 0.151
51, - 3.183 3.233 -0.050
28, - 2.922 2.966 -0,0ll
- 27T 3.390 3.141 0. 2%
11, ©1.979 © 2.243 -0.26l
35, 1.87L 2.799 -0.925
38. 2.685 2.999 -0.31}4
53. 3.119 2.77 0.3L5
21, _ 3.582 2,998 0.5 %
5. 2.L|l|.0 ) 20908 . "O.Ll.é
Sut 3.119 30163 . -0.0%%.
2. ' 3.000 : 3,168 «0,.1
3. 2.830 2.891 -Ooogl
58. 3.0’..).'. 3.29 -002 O
21]. 3 753 30)-'-9 00257

23 856 20929 ) . —00073
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