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GRADE POINT AVERAGE AND VARIANCE AS CRITERIA

OF COLLEGE ACADEMIC PERFORMANCE
CHAPTER I
INTRODUCTION

In recent years it has become increasingly important to explain
or, at least, to account for the academic performance of students, par-
ticularly at the college and university level. Due to an increased stu-
dent population at the college level, facilities and resources of the
university have become strained. Because of these limitations, higher
standards for admission to colleges and universities are being enforced,
and a greater number of students are being refused admittance to college.
As a result, the competition for admission to the colleges and univer- |
sities has reached a new level of intensity. The selection of the most
promising students has become a much more difficult task for the insti-
tutions of higher learning than it was in previous years. This increased
interest in the prediction of academic performance also has stemmed from
the increase of national programs, such as the National Merit Scholarship
Corporation, which identify and provide advanced training for outstanding
students, Naturally, these programs do not want to misspend their

finances on unproductive students who will not meet the high caliber
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performance levels required in such study programs. There are many
superior students attempting to enter these scholarship programs, but
only the more promising ones are selected.

Fishman (1957) in discussing the factors related to college

success, classified them into two large groups. The first group included
those "factors predictive of college success," those characteristics of
the individual measured before his entrance into college, These included
high school performance, general academic ability, general intelligence,
achievement in specific subject-matter fields, personality characteris-
tics, personal background and social experience, and study habits. This
group of factors would serve the purpose of 'selective or guided admis-
sion.” The second group of factors, "factors mediating college success,"
was concerned with such phenomena .as quality of instruction, personality
of the instructor, recognition given for outstanding performance;. close
friends being on campus or in specific classes, stability of student
interests, conflicting stimuli on campus, and physical and emotional
health. Many different interrelated factors are involved with whether a
student will or will not succeed in college. Much time and effort has
been devoted to the investigation of academic performance of students at
all levels of the educational system.

Particular emphasis has been given to the study of academic
performance of college students and the prediction of this performance.
Intellective -and ability factors as predictors were the primary concerns
of earlier research on academic performance. Intellective measures are
those concerned with grades or the measurement of intellectual "products"

or "levels," which would include aptitude scores, achievement test .scores,
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intelligence test scores, grades, and academic honors. However, due to
the relative inefficiency of intellective factors as predictors of future
academic performance, more recently investigators have begun to focus
their attention on nonintellective or personality characteristics as
predictors. These factors, referring to intellectual "interests" or
"dispositions," include those measured by personality tests and inven-
tories, personal ratings, biographical information, and study-habit
inventories. By using the nonintellective factors in addition to the
intellective factors, however, little predictive efficiency has been
added. A third major concentrat;on of investigation has been that of
the interaction between the student's personality and his social environ-
ment.

Traditionally, academic performance, at the college level, has
been measured by the grades which the student receives in his courses.
The grades are converted to a quantitative scale, usually from four to
zero, and then averaged to obtain a grade point average (GPA), which
then supposedly represents the student's academic performance. This
GPA is widely used as a criterion measure for -academic success. It
thus becomes extremely important to the student as he pursues his aca-
demic career as well as to the college -administrator, who must decide
who is to be admitted to and allowed to remain in the university.

In discussing the problem of '"what is success?," Fishman (1958)

stated that the most common answer related to grades, "with good grades

-equivalent to good success and poor grades equivalent to poor success."

The first problem arises with the mechanical quantification of grades.

He described the practice of converting letter grades of A, B, C, D,
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and F into 5, 4, 3, 2, and 1 equal interval scales as a "makeshift
affair."” The second problem related to the unreliability of grades
within departments and the variability of grading standards across
departments. A solution to this problem would need to begin with the
way the instructors in the various departments grade. 'Do they have
absolute standards or do they grade rélative to the achievement of the
group or even relative to the ability of the individual? Is their
grading influenced by student abilities in areas unrelated to course
content (such as personality or physical attractiveness)?'" (Fishman,
1958, p. 341).

Most investigations concerned with the prediction of college
academic success have selected the grade point average, generally that
of the freshman year, .as their. criterion measure. However, .the rela-.
tionships between the predictors, usually intellectual factors, and
the performance criterion, grade point average, are not strong, gener-
ally around +0.50.

Lavin (1965) pointed out that low correlations between predic-
tors and performance criteria may be due to uncontrolled sources of
variance in academic grades. Until these sources of variations are
controlled, predictability of academic performance may not be improved
to any great extent. He clasgified these sources into two categories.
Since students major in.different .curricular. areas, éf.uanying degrees
of difficulty, they will not enroll in the same courses. When ana-
lyzing total grade point averages, it must be remembered that some have
been obtained in physics while others have been accumulated in physical

education., He suggested the idea that comparing grade point averages
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across majors and academic disciplines may prove questionable and unpro-
fitable; rather performance should be studied within curricular groupings.

Another source of variance is the use of different criteria in
assigning grades by various teachers. Some instructors characteristi-
cally inflate or deflate the value of the grade. As alfesult, students'
grades do not possess a sufficient degree of comparability. Instructors
of the same subject exhibit great variability in their grading practices
(Thompson, 1958). Morris (1953) found that there is great variability
among the instructors and departments combined across years. Bass (1951)
showed that there is great variability in grading practices among depart-
ments and subject matter areas. Different criteria are used in the
assignment of grades by the various instructors within a single disci-
pline as well as by the instructors in different disciplines. While
many‘examinations are objective, some are subjective, involving the
writing of essays, and students often perform differently on these two
types of examinations. Again a differential factor is involved when
major term papers are requirements and when oral presentations are made.
These various types of assignments are weighted differently by different
instructors. Therefore, it becomes difficult to compare accurately
grades from one course to another or from one instructor to another.

Aiken found, after analyzing the grades given by twenty-two
coliege departments.for.six.semesters, the departmental.grade . ranks as
"rather consistent across grading periods.and between divisions' (Aiken,
1964, p. 828). He also found that departments with lower grade ranks
tended to be those that had required courses and therefore enrolled more

students. The previous year, Aiken (1963) had studied the grading
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practices at Women‘s College at the University of North Carolina. He
concluded that this faculty did not base its grading on standards that
were consistent over the years.

In a study concerned with college grading practices of faculty
members in the areas of education, biological science, physical science,
social science, and language and literature, Travers and Gronlund (1950)
found that there was no single accepted concept as to the meaning of a
mark. There were at least fourteen components found to determine grades,
the greatest number of instructors employing the application of logical
criticism as a criterion. This was followed by effort in the course,
writing skill, and class discussion. Other factors considered were
interest, attitude, promptness in turning in work, attendance, and
attentiveness.

Part of the error variance involved in total grade point aver-
age results from the poor reliability of grades as a measure of perfor-
mance -across instructors and academic areas. The error variance in
over-all grade point average, resulting from grading differences; tend to
be self-correcting, and thus involve some compensation. It is for this
very reason that total grade point average has been used in many studies
of prediction of college achievement. However, the use of grade point
average in the prediction of college achievement was challenged by Stern,
Stein, and Bloom (1956) since in calculating an average, the grade point
average being an arithmetic mean or average, high grades do compensate

for low grades.
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Theoretical Model

Hays (1963, p. 7) discussed what he calls the central problem of
theoretical statistics-~that is, "mathematical statistics is a theory
about uncertainty, the tendency of outcomes to vary when repeated obser-
vations are made under identical conditions." Deductions can be made
about the probability of various outcomes from theoretical statistics if
the mathematical conditions are met. Mathematical statistics, a formal
mathematical system, consists of three parts: undefined abstract
"things' or "elements," undefined operations, and postulates and defi-
nitions, describing specific relations among the elements. It must be
remembered that a mathematical system is abstract and does not deal with
"anything" in particular. When the mathematical system is :employed in
an attempt to describe real objects or events, it becomes a mathematical
model for those objects or events. The unaefined, abstract properties
of the mathematical system become identified with specific properties
of objects and events. If the "formal" characteristics of the system
parallel the 'real' characteristics of the objects, ''then anything that
is a logical consequence in the system is a true statement about the
objects in the model" (Hays, 1963, p. 9). It becomes very important that
the mathema;ical conditions be met for valid results to be claimed. As
Guilford (1965) pointed out there is never absolute isomorphism between
mathematical ideas and phenomena of nature, but there is enough similarity
so that the mathematical logic can be applied to nature. The Gaussian
curve is such a mathematical model so that it is often used to make
inferences about groups of natural events,.

Statistics serves two purposes--that of description and that of
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inference. Descriptive statistics allows the investigator to organize
and summarize the data in his distribution. The values used in descrip-
tive statisti;s include the momenés of the distribution which are the
expectations" of these values, Efficiency is generally attained only
from the first two moments, the first moment Being the mean, the '"loca-
tion" of the distribution, and the second moment, the variability (ex-
pressed as the standard deviation), the dispersion of the distribution.
The third moment is skewness, which will be zero for a normal distribu-
tion, and the fourth moment is Kurtosis, or '"peakedness."

Of'the two, inferential statistics is more important as it
.allows for the prediction of events beyond the data in the immediate
distribution. Small samples, or even one sample, may be taken from a
larger population for the purpose of making inferences about that
population., It is this sampling that serves as the basis for inference,
This procedure is extremely important in applying the theoretical model
to the academic performance of individuals since only a small subset of
the student’s academic performance is taken to predict his future
academic achievement. The statistic, a value computed from a subset of
the population, is merely an approximation of the parameter, which is
the value of the population, the common parameters and statistics being
the mean and variance of standard deviatiom.

In general, only the first two moments of the distribution are
discussed as they appear to do a reasonable job. They are simple to
compute, and the third and fourth moments require-advanced mathematical
techniques which operate against their practical applicability. Prior

to the advent of computers, it was almost impossible, but now their
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computation is becoming more practical, and such a prﬁcedure should be
explored.

The arithmetic éverage or the mean, the first moment of the dis-
tribution, serves as the most commonly used index of the central tendency
of a distribution because it is simple to compute. Although the other
moments of the distribution add to the description of the distribution,

. they .do.not do .so.significantly, and they are very difficult to calculate.
It is a unique feature of the mean that the resulting mean deviation of
the scores in the distribution will always be zero. It will be that
scoré in the distribution in which there are equal deviations around it.
If it is desirable for the average of the signed errors to be zero, the
mean then becomes the best guess fof any randomly drawn score from the
distribution., This will be true in distributions other than the normal
distribution, but it is extremely important in inferential statistics.
An alternate description of the mean is that it is the "expectation” or
"expected value" of a random variable. Since the mean is an arithmetic
-average, which is one of several types of averages, over an indefinite
number of cases the mean is the-average value for any random case of the
distribution.

As important as the mean is to inferential statistics, it has a
serious disadvantage: its sensitivity to changes at the extremes of the
distribution. This may result in a skewed distribution. Changing only
one extreme score in the distribution may greatly affect the mean. '"The
occurrence of even a few very high or very low cases can seriously dis-
tort the impression of the distribution given by the mean, provided that

one mistakenly interprets the mean as the typical value" (Hays, 1963,
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Pp..175).. . An.average does not .tell. anything about.the spread or disper-
sion of scores of the distribution. It does not indicate the shape of
the distribution. The average is computed ''to see through the vari-
ability, so to speak, to the general location" (Wallis & Roberts, 1956,
p. 244).

Dispersion, or variability, of the scores in a distribution
indicates how the scores deviate from the central tendency. It tells
how well or how poorly the measure of central tendency, in this case,
the mean, describes the random scores, indicating-how the observations
tend to be, or '"mot" to be, like the average. The variance of a distri-
_bution is defined as "the average of the square of the deviations of the
‘measurements about their mean" (Mendenhall, 1964, p. 30). The data will
be more variable and thus exhibit a higher variance when the average of
the sduared deviations is large than when it is small;

A sample of independent observations of a variable will produce
a sample mean that estimates the population mean and a sample variance
that estimates the population variance. These values of a sample can be
described as a joint event. Hays provided the following principle:
"Given random and independent observations, the sample mean M and the
sample variance . . . are independent if and only if the population
distribution is normal" (Hays, 1963, p. 233). Sampling a normal popu-
lation, the sample mean does not control the sample variance, and vice
versa. If the population is not normal, these sample statistics, the
mean and the variance, are not independent across samples. In making
inferences from the variance, violating the normality assumptioﬁ is not

serious for a large N, thirty or greater, but inferences should not be
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made when a small or moderate N, less than thirty, is obtained, The size
of the sample distribution will determine how small the variance will be,
As the size of the distribution decreases, the variance increases.

Academic success is measured by the grades obtained. After the
grades which the student receives in his courses are converted to a
quantitative scale, they are averaged to obtain a grade point average.
This is an arithmetic mean; it is one of several measures of central
tendency. It is used frequently because it is simple to compute. The
grade point average then typifies all the grades earned by the student
and is used to describe the student's academic work.

However, the grade point average does not provide a complete
description of the student's academic performance. There may be some
extremely low grades obtained to offset an otherwise good academic
record or a few extremely high grades intended to improve an otherwise
mediocre academic record. It becomes important, therefore, to consider
the variance of the grades, the second moment of the distribution,
obtained in order to get a more complete picture of the student's per-
formance.

A high grade point average would be expected to exhibit a low
variance. As the grade point average approaches the maximum level,

4,00 on a four-point scale, the amount of variance exhibited among
earned grades would become smaller until a variance of zero is attained.
On the other hand, a low grade point average would be expected to exhibit
a high variance. The student makes a serie; of attempts to maintain a
minimum grade point average required by the college. In most cases,

those individuals who possess a low grade point average and a low grade
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point variance have fallen below the minimum point and no longer attend
college.

Although the above theoretical model is commonly applied, it is
not reasonable to do so because of the restraints placed on the student
as he progresses through his academic career. As the student selects
the coursework he will follow, there are required courses and electives.
Even when there is a choice involved in the selection, the student often
elects a course with a specific purpose in mind--either interest or a
desire to improve or maintain a grade point average. Therefore, the
distribution scores of his academic performance are not random.

Hays stated that the use of sample statistics as "estimators"
or population values, as in the case of the grade point average and
variance, is a large problem in inferential statistics. A sample sta-
tistic value must contain "evidence about the value of the corresponding
population values" (Hays, 1963, p. 196). Inferring from a sample value
to a population value is called "point estimation'" because the estimate
is made up of a single value. The sample only represents a small subset
of the larger population. Since chance effects will be operating, it is
unwise to say that any estimate is exactly like the population value.
.Hays (1963) proposed four properties that a statistic should have in
order to be a good estimator of a population parameter. They included:

1. The sample statistic should be an unbiased estimate.

2. The sample statistic should be a consistent estimate.

3. The sample statistic should be an efficient estimate.

4, The sample statistic should be a sufficient estimate.

The sample statistic should be unbiased. That is, the sample
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statistic is unbiased as an estimate of the population parameter if the
expectation of the sample statistic is the same as the population parame-
ter. On the average, with all possible random samples, the sample sta-
tistic equals the population parameter. The sample mean is an unbiased
estimate of the population mean; however, the sample variance is a
biased estimate of the population variance. On the average, the sample
variance underestimates the population variance when the sample size is
small. However, they are almost equal for large samples. Also, large
samples produce better estimators of the population mean than do small
ones.,

The sample statistic should be a consistent estimate. The

larger the sample size the samplé statistic will have a higher proba-
bility of being close to the population value.  The sample mean and the
sample variance are considered as consistent estimators since they tend

to get closer to the population value-as the sample size is increased.

A third property of the sample statistic should be the relative

efficiency of the estimate. The standard deviation or standard error

"represents the extent of the difference that chance factors tend to
create between a sample estimate and a true parameter value" (Hays,
1963, p. 199). A good estimator will have small standard errors. éince
the standard error indicates the tendency for the sample statistic to
‘deviate by chance from the population value, the statistic with the
smaller standard error will be more efficient. It would be expected
that the grade point variance would be smaller within a specific disci-

pline, and there would be better prediction for that.discipline than to

all disciplines combined, for both the high grade point average group
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and the low grade point average group. The grade point variance will be
smaller for the grade point average within the major area of study than
for the total grade point average. It will also be less than for the
area of greatest number of hours. Therefore, the grade point average
for the major area of concentration will have a smaller standard error
and be a more efficient predictor. However, as the size of the sample
decreases, as it does when moving from the area of total grade point
average (TGPA) to the area of the grade point average in the major field
(MGPA), the variance increases., This may obviate any decrease in vari-
ance in the major area due to specialized interest.

The fourth property is that of sufficiency. A sufficient

estimator is one that contains '"'all’ the information available in the
data about the value of 8" (Hays, 1963, p. 200). It is '"best" in that
referring to other aspects of the sample data does not improve the
estimate. The sample mean is a sufficient estimator of the population
mean, since it is not necessary to refer to any other statistic in

estimating or interpreting the population mean.

Statement of the Problem

A different approach to the index of academic achievement at the
college level other than total grade point average is needed because of
the accumulation of error variance. One approach to the control of the
sources of variance in grades, in an effort to increase the strength of
the relationship between predictor variables and criterion measures,
could be through the separation of courses into broad areas of concen-

tration of study.
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This study attempts to establish the grade point averages and
variances of several broad areas of general education, major area, and
area of greatest number of semester hours as substitute criteria for the
total grade point average as a criterion of academic performance. It
also seeks to explore the patterns of academic achievement of students,
females and males combined and separately, in these various broad areas
of academic work. A further attempt at increasing the strength of the
relationship between the predictor variables and criterion measures will
be made by adding the second moment of the distribution, through a
multiple correlation technique, the variance of obtained grades, to the
first moment of the distribution, the grade poipt average, the presently

used criterion measure.

Hypotheses

In this study it is hypothesized that: .

Research Hypothesis 1: The correlation coefficients which des-
cribe the relationship betweén the measures of potential performance
(American College Tests Battery and Otis Quick-Scoring Mental Ability
Test: Gamma Test) and the criterion measures, the grade point average
and variance in the major area and Lhe grade point average and variance
in the area of greatest number of semester hours, will be significantly
greater than the correlation coefficients between the measures of poten-
tial performance (American College Tests Battery and Otis Quick-Scoring
Mental Ability Test: Gamma Test) and the criterion measures, total
grade point average and total grade point variance.

H. 1A: Only chance differences will be found among the correlation

0

coefficients which describe the relationship between the measures of
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potential performance (American College Tests Battery and Otis Quick-
Scoring Mental Ability Test: Gamma Test) and the achievement (total
grade point average, grade point average in major area, and grade point
average in the area of greatest number of semester hours).

H,1B: Only chance differences will be found among the correla-
tion coefficients which describe the relationship between the measures of
potential performance (American College Tests Battery and Otis Quick-
Scoring ﬁental Ability Test: Gamma Test) and the measures of variance
(total grade point variance, grade point variance in the major area, and
grade point variance in the area of greatest number of semester hours).

Hy1C: Only chance differences will be found between the corre-
lation coefficients for the measures of potential performance and
criterion measures for females and the correlation coefficients for the
measures of potential performance and criterion measures for males.

Research Hypothesis 2: The multiple correlation coefficients,
utilizing the American College Test Composite Scores and the Otis
Quick-Scoring Mental Ability Test with the criteriom measures of grade
point average and variance will be significantly greater than the
correlation coefficients of either the American College Test Composite
Score or the Otis Quick-Scoring Mental Ability Test with the criterion
measures of grade point average and variance.

H°2: Only chance differences will be found between the multiple
correlation coefficients, utilizing American College Test Composite Score
and the Otis Quick-Scoring Mental Ability Test with the criterion

measures of grade point average and variance, for the combined group and

the correlation coefficients of either the American College Test
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Composite Score or the Otis with the criterion measures of grade point
average and variance.

Research Hypothesis 3: The multiple correlation coefficients,
utilizing grade point average and grade poiqt variance with the American
College Test Composite Score or the Otis Quiék-Scoring Mental Ability
Test, will be significantly greater than the correlation coefficients
of either grade point .average or grade point variance with the American
College Test Composite Score or the Otis Quick-Scoring Mental Ability
Test.

Hy3A: Only chance differences will be found between the multiple
correlation coefficients, utilizing grade point average and grade point
variance with the American College Test Composite Score or the Otis
Quick-Scoring Mental Ability Test, for the combined group, and the corre-
lation coefficients of either the grade point average or the grade point
variance with the measures of American College Test Composite Score and
the Otis.

HO3B: Only chance differences will be found between the multiple
correlation coefficients, utilizing grade point average and grade point
variance with the American College Test Composite Score or the Otis
Quick-Scoring Mental Ability Test, for females, and the correlation
coefficients of either the grade point average or the grade point vari-
ance with the measures of American College Test Compdsite Score and
the Otis,

H°3C: Only chance differences will be found between the multiple
correlation coefficients, utilizing grade poiut average and grade point

variance with the American College Test Composite Score or the Otis
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Quick-Scoring Mental Ability Test, for males, and the correlation
coefficients of either the grade point average or the grade point vari-
ance with the measures of American College Test Composite Score and the

Otis.

Siegnificance of the Study

Because of its widespread use in the academic community, the
grade point average-as-a criterion measure of academic success needs to
be investigated. The grade point average and its efficacy as a criterion
measure of academic performance comes to the forefront when it is used
in counseling the student concerning his future course of academic work
in college. Further, as a discriminator in the admission and retention
of students, more efficient criterion measures of academic performance
can lead to an improvement in the management and quality of the various
college programs.

The over-all grade point average is not a highly efficient
measure of academic performance. Investigations in which the over-all
grade point average was used as the criterion measure of academic per-
formance have only accounted for approximately twenty-five percent of the
variance among grades, the currently used evaluation measure, Various
batteries of scholastic and aptitude tests have been developed in an
effort to increase predictive efficiency of academic performance, uti-
lizing the over-all grade point average as the criterion measure for
academic success. However, '"more efficient prediction of college or
university performance will depend as much or more on improvement of

college evaluation of performance as on improvement of such prediction
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instruments as the ACT" (Engelhart, 1965, p. 7). Attention now needs
to be focused upon the problem of eliminating the error components
involved in student evaluation and upon identifying the various com-

ponents in student academic performance as measured by teachers'

grades.



CHAPTER II
REVIEW OF RELATED LITERATURE

The purpose of this chapter is to present a review of the studies
that have been concerned with the prediction of college academic per-
formance in relation to the type of predictor variables that have been
employed and the statistical approach utilized. There are two types of
predictor variables used: intellective and nonintellective. The factor
of sex-linked differences in prediction is also presented. The grade
point average as a criterion measure of college success is investigated.

Several approaches have been pursued in an effort to investigate
and explain the academic achievement of college level students. These
studies have generally focused on the problem of predicting the future
academic performance of college-bound individuals. Intellective factors
have received most of the attention in the studies that have been con-
ducted, and, in most cases, the strength of the relationship between
these intellective predictor variables and the criterion measure of
success, usually total grade point average, was not strong--approximately
+0.50. Such a correlation means that approximately seventy-five percent
of the variance among grades is unexplained, which results in poor
prediction of academic work. This is reportedly due to the_faét that the
proper independent or predictor variables have not been identified and

20
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measurement errors in the predictors and the criterion measures are large
and unexplained.

There are many components involved in the estimation of college
achievement. Goodstein, Crites, and Heilbrun (1963) estimated that
college achievement, as measured by over-all grade point average, is
composed of several well-established variance components: intellective,
(35%); nonintellective, (15%); unknown, (40%); and error, (10%). Their
estimates were based upon the relationships between measures of aptitude
and achievement, the predictor variables, and the success criterion,
grade point average, Both variables are described as being 'continuous
variables, unrestricted in range, and linearly related, as specified in
the zero-order and multiple regression models" (Goodstein, Crites, &
Heilbrun, 1963, p. 175). Fishman and Pasanella (1960) reviewed the
literature concerned with the components of college achievement. The
major component in predicting academic success is an intellective func-

tion.

GPA as a Criterion Measure

The student's grades, as represented by the grade point average,
have served as the traditional criterion of academic achievement. Other
criterion measures, such as graduation from college, intellectual curi-
osity, career success, verbal expression, have been used in some studies,
but for the most part the grade point average has been the sole index of
academic performance.

Few studies have utilized GPA in specific courses or GPA beyond

the freshman year in college. The first term or first year GPA was used
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in most cases., There have been many arguments against the use of GPA as
a criterion of success, but it is still the most widely used measure of
college achievement.

Munger (1957) argued that the first-semester GPA was too limited
in its approach as a measure of success, By using this criterion, it is
not possible to predict if the student will graduate from college. It
is preferable to gauge how long the student will stay in college or if
he will graduate rather than the size of the first-semester GPA, Over-
all success is more important than success in the first semester.

The first-semester GPA is the best predictor of the subsequent
semester GPA.

While it must be admitted that first-semester GPA is more

closely related to :second semester GPA (r of about .80) than

the standard college grade-predictors are related to first-

semester GPA (multiple correlation of about .64), the amazing

thing is that there is such a high relationship between a

combination of data available before the first semester is

begun and performance for the first semester; it should not

be expected that the first-semester GPA be predicted as

accurately as the second -semester GPA can be predicted from

the first-semester GPA. Measurement specialists refer to

this as the unreliability of college GPA (i.e., if college

GPA cannot predict itself very well then it is unlikely that

it can be predicted very accurately by anything else (Fricke,

1956-1957, 40-41).
Based on this statement, high school achievement and ability tests should
not be used to predict beyond the first scmester of college. He argued
that low correlations have resulted because the GPA for the first,
second, third, and fourth year in college has been used in conjunction
with predictor variables acquired before the“student entered college.
Those individuals who have not remained in college beyond the first or

second year are not considered in these studies so that '"the relation-

ship between college -achievement and predictors of college achievement
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appears to be much lower than it actually is" (Fricke, 1956-57, p. 40).

Chansky (1964) discussed the statistical operations that the GPA
permits. He asked the question of whether parametric statistics can be
applied to grading. The normal distribution is an underlying assumption
of the interval scale used in product moment correlations. After reviewing
several studies, Chansky reached the conclusion that teacher's grades did
not form a normal distribution, but a skewed one. Correcting for indi-
vidual differences in grading among teachers accentuated this discrepancy.
"Even if the students had at the beginning of a course been assigned to
a class by some random procedure, instruction, a biasing treatment,
destroys the assumption of randomness" (Chansky, 1964, p. 96). There-
fore, such computations are not permissible. He recommended the use of
ordinal scales for graded achievement in research; the GPA would be the
median grade.

Holland and Richards (1965) felt that the college grading prac-
tices needed to be examined. College grades do not predict well for
success after college. The primary purpose of a college education
supposedly is preparation for life, but under the present system college

mainly prepares the individual for further graduate education.

Intellective Factors in Prediction

The range for the correlation coefficients between intellective
predictors and future academic work runs from +0.30 to +0.70 (Lavin,
1965). Some of these correlations are the results of investigators
using different types of ability tests. While some use a standard
intelligence test, others use tests that specifically predict academic

performance, such as the American College Tests Battery (ACT), the
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American Council on Education Psychological Examinations (ACE), or the
Scholastic Aptitude Test (SAT). Another predictor of future academic
performance is the measure of past academic performance. Quite often,
high school performance is used to predict college performance. Lavin
(1965) reminds the reader that factors other than ability enter into the
high ‘school academic record.

In reviewing the studies concerned with academic prediction since
1950, Schroeder and Sledge stated that "intellective factors found, in
decreasing order of importance, were high school achievement (grade
point average slightly superior to rank in class), subject matter test
scores, and measures of mental ability" (Schroeder & Sledge, 1966,

p. 97). Understandably, specific course grades in high school corre-
lated more highly with similar college course grades than with total
college grades. The differences between the correlations for all intel-
lective factors was small (t0.10). Fricke (1956-57) reported consis-
tently averaged correlations of 0.55 between high school achievement and
college achievement and correlations of 0.45 between standardized tests
of academic ability and college achievement. By combining the two
factors, high school achievement and ability test scores, multiple
-correlations of 0.64 are obtained with college achievement.

Brice (1957), basing his results on the high school and college
records of 244 students, achieved better prediction using teacher pre-
dictive rating of future success or failure than with the objective
predictors of the Otis and ACE tests. The subjective predictor showed
a significant correlation coefficient of 0.48 with freshman year GPA

while the Otis only established a correlation of 0.12 with freshman GPA.
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The high school senior year GPA had a significant correlation of 0.41
with freshman GPA. These results were more inaccurate for the predicted
failures than for the predicted successful students. In another study
(Lanigan, 1947), Pearsonian correlations of low magnitude between the
Otis and six areas of academic work--Engliéh (0.29), social science
(0.53), language (0.23), mathematics (0.24), science (0.53), and fine
arts (0.38)--led the investigator to conclude that the use of the Otis
as a single predictive measure for college success, except in the areas
of science and social studies, would be unprofitable.

Holland and Astin (1962) concluded that the best predictors of
college academic performance were good high school grades and high self-
-ratings of scholarship. The least effective predictor was scholastic
aptitude tests. His subjects included, however, only high aptitude stu-

dents. Their assessment occurred over intervals from one to four years.

Nonintellective Factors in Prediction

The nonintellective factors involved in college achievement
consists of personality and study skill variables. Goodstein, Crites,
and Heilbrun (1963) gave three bases for inferring the existence of
these variables. Only part of the variance in college achievement is
explained by ability variables and measurement errors. Secondly, by
utiliziﬁg-oﬁtimally-weighted measures of intellective factors and past
:academic performance, higher correlations are achieved with college GfA
than with either predictor alone. '"Finally, there is some empirical
evidence which shows a slight correlation (Mdn r .= ,22) between person-

ality variables, as assessed by the Rorschach, Minnesota Multiphasic



26
Personality Inventory (MMPI), and similar measures, and college achieve-~
ment" (Goodstein, Crites, & Heilbrun, 1963, p. 176). Moderately high
correlations (Mdn r = .47) were reported for study habits inventories
and GPA. They concluded that about five to fifteen percent of the wvari-
ance in college achievement is contributed by nonintellective factors.

In studies concerned with nonintellective factors, Schroeder
and Sledge (1966) found that the major influence came from affective
factors. Such affective factors include interests, motivations, atti-
tudes, beliefs, values, and adjustments, Public high school graduates
were equal or superior to private high school graduates in their college
achievement, but no significant relationship was found between the size
of high school and achievement. As a general rule, women were superior
to men in achievement.

In their study of background factors relating to achievement
(Schroeder & Sledge, 1966), these factors were most predictive of over-
all grade point average and least predictive of Mathematics GPA. These
factors accounted for 40.4 percent of over-all college grade point
variance and 32.8 percent of pure science. '"The overall college
grade-point regression also exhibited the smallest standard error of
estimate (.6325), followed by language (.6931), social science (.7372),
pure science (.9053), mathematics (.9804), and technical regression
(2.0440)" (Schroeder & ‘Sledge, 1966, p. 101). They concluded that
"non-academic predictors are quite unimportant except with reference
to prediction of technical and social science achievement" (Schroeder
& Sledge, 1966, p. 102).

Goodstein, Crites, and Heilbrun (1963) attempted to identify
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some of the nonintellective variance in college achievement. The data
were analyzed for within-levels of ability and configural analyses of
personality variables as they related to TGPA. No consistent patterns
of personality characteristics relating to GPA were found. Following
.along the same line, Holland and Richards studied the correlations
between academic - -achievement tests, average school gfades, and extra-
curricular achievement. Very low correlations were found (Mdn r = .04).
These results éuggested that "academic - and nonacademic accomplishment
are relatively independent dimensions of talent” (Holland & Richards,

1965, p. 165).

Sex-Linked Factors in Prediction

Another factor involved in obtaining such different correlations
between predictors-and academic performance criterion is the sex compo -
sition of'the different studies that have been conducted. In some of
the studies the statistics were computed for males -and females together
while in others the sample was comprised of all males or ‘all females.

In most studies that consider sex-linked differences in academic per-
formancé, there appears to be such a factor operating.

Jackson (1955) indicated that women manifested higher -academic
performance than men when obtained grades served as the criterion. Also,
women perform more in accordance with their measured ability than the
men. Jex (1966) stated that women were consistently more predictable
than men., He - also found that women received better grades in college -as
well as in high school than did men. In Abelson's study (1952) there

was a sex-linked difference for predictability of academic performance;
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females had a higher predictability. He stated that this was probably
due to the fact that girls' college grades possessed greater homogeneity
and had a smaller standard deviation than those of the boys. Using a
differential prediction approach, Berdie (1955) reported higher correla-

tions for females than for males.

Multiple Correlation Prediction

Studies in which a battery of predictors were Qsed to predict
college performance produced a somewhat higher correlation than for
zero-order correlations. A ceiling is reached quickly in multiple corre-~
lation so it is not generally valuable to add more than three or four
variables to the prediction. The multiple correlations reported by
Cronbach (1949) ran around +0.60 to +0.70. Recent research indicated an
average multiple correlation of about +0.65.

Fishman and Pasanella (1960) reviewed 216 studies in which mul-
tiple correlations were calculated using intellective predictors with the
college freshman avefage. They reported correlation coefficients from
0.37 to 0.83, with a median coefficient of 0.62. For grades beyond the
freshman year, eleven studies had multiple correlations ranging from 0.50
to 0.72 and a median correlation of 0.65. The usual predictor combina-
tion was an aptitude test score and the high school record. In twenty-
one studies, using aptitude test score and high school record, the multi-
' ple correlation increased from 0.00 to 0.23 over the zero-order correla-
tion based on high school average alone. A median increase of 0.07 was
achieved. A similar rise of 0.00 to 0.38 was gained in 181 studies when

any one of the intellective predictors was added to the high school
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record. However, when high ability students were used (quland, 1958),
the multiple correlation dropped to 0.22. He concluded that this
decrease was the result of widely different grading practices and the
restricted range of talent among the subjects.

Of the intellective variables used in the multiple correlation
prediction studies, the high school average or high school rank appears
to be the best single predictor. 'Few studies came to the point of com-
bining intellective and nonintellective predictors by means of multiple-
correlation techniques. Where this was done,.the gain in multiple corre-
lation attributable to the nonintellective predictor was discouragingly
small” (Fishman & Pasanella, 1960, p. 303). Holland (1962) reported the
best multiple predictors of college achievement as good high school
grades and high self-ratings of scholarship. However, he was working
only with the high aptitude students. Scholastic aptitude tests were
the least efficient predictors of college -achievement.

Bloom and Peters (1959) devised a method for increasing the
correlation between high school grades and college grades. By using a
scaling method to obviate high school grading standard differences, they
obtained an average multiple correlation of +0.75. Fishman (1962) con-
cluded from the study by Bloom and Peters that the variance -accounted for
by the nonintellective factors could thereby be decreased. He further
concluded that these factors, as approached by current research, appear
to be similar to the usual predictors of academic performance. '"Bloom's
work also reinforces the earlier -arguments of those who have pointed to
needed refinements in the college criterion as the next major target for

further predictive improvement" (Fishman & Pasanella, 1960, p. 302).
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However, Lindquist (1963) attained results, using internal scaling of
high school grades to predict college grades, that were unsatisfactory.
He stated that this method was not a promising approach for improving
the prediction of college grades.

Crawford and Burnhaﬁ (1945) used standardized Navy achievement
tests as criteria in the Navy V-12 Program and obtained multiple corre-
lations of 0.74 for the usual academic predictors. It is this approach
that Fishman recommended, and he stated that the multiple correlations
"will be more representative of the true predictive power of our cogni-

tive predictors" when this is done (Fishman, 1958, p. 349).

Differential Prediction

Another approach is that followed by Horst (1957) in which the
differential prediction technique is used. Instead of predicting an
over-all academic performance level, prediction is made for specific
course areas. The predictor batteries employed depend upon the parti-
cular course area for which grades are being predicted. Thirteen measures
are used in this technique. There are seven entrance tests taken the
freshman year in college. High school grade point averages are calculated
for six high school subject areas. The age and the sex of the student
are also considered.

Using these variables, prediction can be made with "considerable
accuracy in each of 32 different course areas at the University as well
as the over-all Unive?sity grade point average" (Horst, 1955-1956,

p. 458). Following the idea that global predictors and criteria concen-

trate on over-all academic performance, multidimensional predictors and
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criteria should be used for assessing performance since the academic work
of many students will differ from one subject to -another. Differential
predicfion is not used for admission at the University of Washington but
for guidance in future academic work. The student is able to find out
his weakest ‘and strongest .areas through this technique.

Horst found median correlations of about +0.50, with a range of
+0.13 to +0.89.. "In genéral, it has turned out that of the students who
were predicted to do very well, less than 10 per cent did poorly and of
the students who were predicted to do poorly, less than 10 per cent did
well" (Horst, 1955-1956, p. 462). The middle group could not be pre-
dicted as well, as is the case in many studies.

Differential prediction differs from global prediction primarily
because the criterion is not an undifferentiated average as in the global
prediction. The institutions which use this process are interested in
"ouided admission” rather than selection. '"This model is -also geared
toward the educational philosophy which claims to be interested in the
'particular' areas of excellence or insufficiency of each candidate
rather than in his 'average' excellence or insufficiency" (Fishman &
Pasanella, 1960, p. 307).

Stone (1954) applied multiple regression equations in differential
prediction of performance in four college curricula: commerce, elementary
education, physical sciences, and social sciences. He used the high
school GPA (HSGPA), the American Council in Education Psychological
Examination (ACE), and the Cooperative General Culture Test (CGC&) as
predictors to curriculum GPA. The most :efficient single predictor was

the high school GPA. .For commerce -and elementary education, using a
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HSGPA and ACE total, multiple correlation coefficients of 0.63 and 0.73,
respectively, were ‘achieved, A battery of HSGPA, ACE total, CGCT Litera-
ture, and General Science test achieved a multip1e3corre1ation of 0.73

for the physical sciences.

. - Summary

From a review of the literature the use of intellective factors
in the prediction of future academic performance appears to be the most
promising approach. Correlations between intellective factors and over-
-all grade -point :average ranged from +0.30 to:+0.70, the average correla-
tion appearing around +0.50. Nonintellective factors, such as personality
traits, interests, and study-habits consistently have produced low corre-
lations with the over-all grade point .average, leading many investigators
to doubt their value in the prediction of future -academic work. When
conéidering these studies it is very important to determine whether the
sex-linked factor had been congidered. Throughout these studies, the
females have been significantly more predictable than the males.

fhrough the use of multiple correlation techniques the correlation
between predictor variables -and criterion measures were increased some-
what. This correlation generally increased to about +0.65. The pre-
dictor variables for these studies included an gptitude test score and
the high school record of thg student. When nonintellective variables
were combined with the.intellective variables in .a multiple correlation
technique, the results were generally neglible.

It has been repeatedly brought out in the literature that the

problems involved in prediction studies quite often rested with the
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criterion measures of academic -performance rather than with the predictor
variables. A systematic approach is needed ﬁﬁich will investigate these
criterion problems more fully. .Supposedly, when this is done, predictive
efficiency will be increased. Much of the error variance results from
the differences in grading standards among instructors as well as
departments; there is no single accepted concept concerning the meaning

of grades.



CHAPTER III
METHODOLOGY

The main interest of this study was in the strength of the rela-
tionship between the predictor variables, Otis and ACT, and the criterion
measures, grade point average and variance of college academic perfor-
‘mance. A Pearsonian coefficient of correlation was computed between the
predictor variables and each of the criterion measures of academic per-
formance to determine the strength of their relationship. .A series of
multiple coefficients of correlation were calculated to further explore
the relationships existing between the predictor variables:and criterion
measures. A factor analysis was then run in an effort to identify the
factors upon which the twelve variables were loading. The data, in all
cases, were analyzed with regard to three - aspects: the combined group,

the males, and the females.

. Subjects

The -subjects included in the study were comprised of the students
enrolled in Education 120, Psychology of Education, .at the University of
Oklghoma for the spring semester, 1968-1969. Education:120 is:a required
course for 'all students seeking a teaching certificate and admitted to

the teachzr ‘education program in the College of Education. It ‘is

34
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generally the second course that these students take within the College
of Education. In addition to the prerequisites for the course,
Psychology 1 and Sociology 1, they will have been enrolled in Eduéation 52;
enrollment in Education 52 does not require -admission to the College of
Education.

Before the students are allowed to enroll in Education 120, they
must be admitted to the College of Education which involves the attain-
ment and maintenance of the following cumulative grade point .average:
2,00 for 24-44 gsemester hours; 2.05 for 45-60 semester hours; 2.10 for
61~-74 semester hours; 2.15 for 75-89 semester hours; 2.20 for 90-104
gemester hours; and 2.25 for 105-124 semester hours. The extremely low
ability student, or the student who is not performing at the -anticipated
level, and who has not been able to maintain the minimum grade point
requirement very often is no longer attending the university.

Originally, there were 410 students included in the study. A
certain number of students had to be eliminated from the sample because
not all the necessary information on them was available. Only those who
had taken the American College Tests Battgry for ‘admittance to the
University of Oklahoma and had taken the Otis Quick-Scoring Mental
Ability Test: Gamma Test were included. .All graduate students were

“excluded from the sample since they were not required to take the ACT

.and since the focus of the study was on the prediction of undergraduate
academic'performénce. Most of the transfer students were not requiréd .
to take the ACT to be admitted to the University of Oklahoma and thus

were eliminated from the sample. Those transfer students who had taken:

the ACT and had taken at least one semester of previous work :at the
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University of Oklahoma were kept in the sample. Because of grading
differences ‘and course differences between colleges, those students with
previous work at ot?er colleges, but not at the University of Oklahoma,
were excluded. The Otis Quick-Scoring Mental Ability Test was admini-
stered to-all students enrolled in Education 120 at the beginning of the
semester by the instructors of the course. However, due to some -absences
not all students took the test. The final sample consisted of 222
students who had been admitted to the teacher certification program and
on whom all scores used in the study had been secured.

Inferences can be made to similar groups, but not beyond such
groups without much:caution. Because many factors are .operating in the
admission of these students to the College of Education and Education 120
is a required course for a teaching certificate, this sample is not
representative of the univepsity'as a whole., The student at the lower
‘end of the continuum of academic performance is not represented in the
sample. It can only be said to be representative of students who have

been admitted to the College of Education.

Instruments
The American College Tests Battery is:a widely used college
entrance -examination used for the purpose of selecting those individuals
‘who will be able to succeed in the college curriculum. This Battery
measures the student's educational development but :also indirectly
measures his intellectual ability. It has yeen described as a combination
scholastic -aptitude examination and achievement test battery (Downie,

1967). .Anastasi (1968, p. 231) characterized the ACT .as overlapping
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"traditional aptitude and achilevement test, focusing on the basic intel-
lectual skills required for satisfactory performance in college.” By
measuring the student's educational development in applying his knowledge
to problem solving, it is possible to predict how successful he will be
in college.

The test battery is made up of four tests, each with its own
reliability coefficients, based on 900 high school seniors---English
Usage, (0.90); Mathematics Usage, (0.89); Social Sciences Reading, (0.86);
and Natural Sciences Reading, (0.835. The composite score of the ACT has
a reliability coefficient of 0.95. Intercorrelations were computed with
the data for the four tests. They were as follows: English and Mathe-
matics, (0.53); English and Social Sciencé, (0.63); English and Natural
Science, (0.58); Mathematics and Social Science, (0.55); Natural Science
and Mathematics, (0.64); and Social Science and Natural Science, (0.68).
Because of these high intercorrelations, the ACT should not be used for
differential predictions. Multiple correlation coefficients based on
the 1962 data of 132 participating colleges were reported to indicate
the predictive validity of the ACT. Using the ACT scores and high school
grades to predict college performance, the following multiple correlation
coefficients were obtained: 0.74, 0.67, and 0.58, for the 90th. percen-
tile, 50th. percentile, and 10th. percentile, respectively (Engelhart,
1965). The five scores on the American College Tests Battery were
obtained for each student from hié file in the registrar's office.

The Otis Quick-Scoring Mental Ability Test is comprised of three
tests. The Gamma Test, which was administered to the students -enrolled

in Education 120 by the instructors of the course, is designed for high
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school and college students and is a revision and extension of the Higher
Examinations of the Otis Self-Administering Tests of Mental Ability.
"The purpose of the three tests in the series is to measure mental
ability---thinking power or the degree of maturity of the mind" (Otis,
1954, p. 1). While some of the answers to the questions depend upon
schooling to some extent, the goal was to use that type of question as
little as possible so as to depend as much on thinking as possible.
Horrocks and Schoonover (1963) made the following statement: "Validities
and reliabilities of the Otis Quick-scoring Mental Ability Tests are
relatively satisfactory when compared with those cited for other measures
of group intelligence, but unfortunately the test manual is quite vague
as to the nature of the normative population and of the normative sample"

(Horrocks & Schoonover, 1963, p. 347).

.Area Groupings

One of the uncontrolled sources of variance in the measurement of
academic performance, as reported in the literature, is the result of
comparing grédes obtained in various academic disciplines that are not,
in fact, comparable. In an effort to control some of this variance, and
thus increase the efficiency of prediction, it became necessary to clas-
sify the different aspects of the student's academic course work into
comparable groupings. The broad fields of ‘academic study were classified
into -eighteen academic areas for this study. These areas are presented
in Table I with the curricular areas grouped under -each area grouping.
Grade point averages and variances for the 222 subjects were computed for

these classifications, depending upon the focus of the student's work.
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TABLE I

EIGHTEEN AREAS OF UNDERGRADUATE CURRICULAR
AREAS AT THE UNIVERSITY OF OKLAHOMA

Area Groupings Curricular Areas

Aviation Aviation b

Behavioral Sciences -Psychology; Social Work; Sociology; Anthro-
pology

Business .Accounting; Business . Administration; Business

Communication; Business Law; Economics;
Finance; Management; Marketing; Office

Administration
Communication Séeech; Journalism; Library Science
Education Education
English English
Fine;A;ts Fine Arts; Art; Drama; Dance; Music; Music

Technique; Music Theory; Music Education

Physical4ﬁducation Physical Education

Home Economics Home Ecbnomics

Languages Classical Culture; Modern Languages

Law Law

Medical Sciences Pharmacy; Nursing; Physical Therapy

Military ‘Sciences Military Sciences

‘Natural Sciences .Astronomy; Mathematics; Physics; Geology
and Geophysics; Meterology

Philosophy Philosophy

‘PhyaicaI:Sciencea Bacteriology; Botany; Microbiology; Physi-

ology; Zoology; Biology; Chemistry

Social Sciences History; History of Science; Political
Science; Geography
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Only those courses :actually offered by each of the areas are included in
the grouping. Prerequisites that are organized under 'another -area's
domain wére not included for that :area. For each student, .a grade point
average and grade point ‘variance were calculated for the total number of
hours, hours in the major field, and the .area with the greatest number

of semester hours.

- Procedure

A copy of the official tramscript of each student enrolled in
Education ‘120 was ‘obtained from the registrar's office. Using the curri-
-cular ‘areas designed for the study as a guide, the total grade point
.average and variance (TGPA and TGPV, respectively), the gradé'point
average and variance for the major concentration (MGPA- and MGPV, respec-
_tively), and the grade point average -and variance for the-area with the
greatest number of cumulative.hours'(HGPA and HGPV, respectively) were
‘calculated for ‘each student. The five ACT scores for ‘each student were
obtained from the registrar's office and the test score on the Otis
Quick-Scoring Mental Ability Test: Ggmma Test was secured.

.Each student's major area was determined by consulting:a data
information sheet which had been c&mﬁleted at'the»beginning of the semes-
ter by each of the-students-enrolied in Education 120, A difficulty
arose with respect to elementary -education majors, who up until enroll-
ment in Education 120 had nét completed any coursework in their major
‘area, Building upon the idea that they should perform better, because of
aptitude -and interest,lin prerequisite courses designed for -elementary

‘education majors only, a group of courses was identified to represent
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their major ‘area of concentration. These are the subject areas with
which an elementary school teacher must be familiar in order to teach
elementary school children, and they would be comparable to courses
required in any major field in the secondary school program. The courses
included in the elementary -education major ‘are Geography 61, Botany 4,
Physics 4, Fine Arts 3 and 4, Math 70, Library Science 308, and Health,
Physical Education, and Recreation 90. Those individuals majoring in
special education presented a similar problem. Their major area was
represented by the required courses of Physics 4 and Botany 4.

The area chosen for greatest concentration of work was simply
that area in which was recorded the greatest number of semester hours
accumulated. Often this area corresponded with the major -area. When a
tie occurred with the -area with the greatest number of hours, a table of
random numbers was consulted to determine the choice.

The -computer program used provided calculations giving the means
.and standard deviations for the twelve variables, Pearsonian correlations
and multiple correlations between the predictor variables:and the crite-
rion variables. .A Varimax orthogonal rotated factor ‘analysis was then
run for the twelve variables to identify the factors operating. The
computations were-accomplished using the IBM 360/40 at the Merrick
Computing Center of the Dniversity of Oklahoma.

These ‘series - of calculations were computed for the entire
sample, both males:and females combined, and thén for males -and females
sepafately. The -literature concerned with the prediction of academic
performance indicated that a sex-linkéd factor ‘was -operating. Females

‘were-consistently more predictable with regard to their future academic
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performance than the males. Comparisons were made between the males and
the females.

| A comparison of the means:and standard deviations of the twelve
variables was made. It would be expected that these statistical values
would differ significantly between variables. A further comparison of
the ACT scores of the students in this sample with that of ACT scores of
the University of Oklahoma 1962 freshman.class:and the ACT scores of the
_ University College advisees of the College of Education, 1967-1968, was
made.

As proposed in the theoretical model supporting the use of GPA
as :an index of academic performance, there must be independence between
GPA and GPV. Intercorrelations, using.a Pearsonian coefficient of linear
correlation, between TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV were calcu-
lated to determine if significant relationships existed among these
variables ‘and to:ascertain if, in fact, they were independent,

Intercorrelations, using the Pearsonian coefficient of linear
correlation, were computed between the predictor variables (Otis and
ACT---English Usage, Mathematics Usage, -Social .Sciences Reading,

Natural Sciences Reading, and Composite ACT) and the criterion measures
of academic performance (TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV) in an
attempt to discover which variables:exhibited the strongest relationship.

While a correlation coefficient describes the strength of the
relationship existing between two"variables, a regression -equation is
used to establish the degree of linear regression of variable Y (the
dependent variable) on variable X (the independent variable). In one

instance, that of correlation, there is no clear-cut delineation
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between the two variables as to which is the independent or predictor
‘'variables. Hays (1963, p. 503) pointed out that the correlation coeffi-
cient is a "'symmetric' measure of linear relationship," and as such the
designation of the independent and dependent variable is not necessary
‘gince the measure of linear prediction is the -same. However, this symme-
try does not exist for the regression equation. For a regression, one
variable is definitely assigned as the independent variable; it is not
free to vary. In the correlation coefficient the variables can take on
any observed value for ‘an individual. The regression procedures apply
to those studies in which the results of "experimental"” treatments are
predicted using a linear function rule, whereas, correlations are used
for linear prediction of natural traits, as in this.study. Natural
traits .are those that the individual brings to the study. He has
acquired them previously. Furthermore, the regression applies to the
population and the correlation to the sample.

When these techniques are used simply for ‘a descriptive purpose,
it is not necessary to meet ‘any assumptions concerning the  form of the
distribution. The only requirement to be met is that a number of dis-
tinct cases has been obtained, each with two numerical scores, X and Y
.(Hays, 1963). .When this is met, it becomes possible to calculaté«corre-
iations~and regressions. .As in the case of this investigation, when the
interest is merely in.exploringvthevrelationships-between variables, a
correlation approach suffices.

Multiple correlations, with Otis and the composite score of the
ACT,aé-the‘prediccor'variables:and the proposed criteria for -academic

performance (TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV) as the -criterion
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measures, were calculated to test the strength of the relationship
between these combined variables with the criterion measures. An
increased efficiency of prediction is expected through the use of multiple
correlation techmiques.

Intercorrelations were also computed among the Otis Quick-Scoring
Mental Ability Test .and the five scores of the American College fests
Battery to estimate the strength or significance of relationships among
these predictor variables. Guilford stated that "in building a battery
of tests to predict a criterion, test makers should try to maximize the
validity of each test and to minimize the correlations between tests"
(Guilford, 1965, p. 403). As the correlations between the independent
‘variables increases, the multiple correlation between the independent
and dependent variables will decrease. A group of highly correlated
predictor variables are predicting the sémerfactors. The less duplica-
tion involved in prediction the more-efficient the predictor battery.
Adding the second highly correlated variable would not ‘add significantly
to the prediction.

Coefficients of multiple correlation were calculated between GPA
combined with GPV in .each of the three major groupings and the Otis-and
the ACT (composite score), respectively, to:estimate the-strength of the
relationship when the second moment of the distribution is considered
along with the first moment of the distribution.

.A final analysis was made by performing a Varimax orthogonal
factor analysis ﬁo determine common factors which might.emérge from
the twelve-variaﬁle'matrix. A factor analysis serves two purposes:

(1) simmarizes the information of large number of variables; and
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(2) presents a psychological interpretation of the common factors. The
factor analysis was utilized to identify the underlying structure of the
student's academic performance in college. For an adequate description
of the data, the number of factors involved must be taken into considera-
tion. One way of looking at and interpreting this underlying structure

is to execute a Varimax factor analysis. Thurstone devised the rules

for simple structure:

(1) Each row of the factor matrix should have at least
one zero.

(2) 1If there are "m'" common factors, each column of the
factor matrix should have at least "m" zeros.

(3) PFor every pair of columns of the factor matrix there
should be several variables whose entries vanish in one
column but not in the other.

(4) For every pair of columns of the factor matrix, a
large proportion of the variables should have vanishing
.entries in both columns when there are four or more factors.

(5) For every pair of columns of the factor matrix
there should be only a small number of variables with non-
vanishing entries in both columns (Cooley & Lohnes, 1962, p. 161).



CHAPTER IV

RESULTS AND DISCUSSION

.Predictor Variables and Criterion Measures

'Initially, the means -and standard deviations were calculated for
ail variables used in the study for the combined group, the males, and
the females. In Table II the meéns and standard deviations for the
criterion measures, TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV for the com-
bined group, are presented. It will be noticed that the magnitude of the
mean grade point average in each category (over-all coursework, major,
and area of greatest concentration) followed the expected pattern with
respect to the fact that the largest mean was that of MGPA (2.87). This
higher grade point average would be expected because of the student's
supposed interest and aptitude in his chosen field. The next highest
grade point average is that of ﬁGRA (2.75). A test of significance, using
a t test fdf the difference between correlated meéns (Guilford, 1965),"
between TGPA and MGPA was calculated since the largest difference existed
between these two méans. The results indicated no significant difference
between the twp means (t = 0.33, p>>.05). No further tests were con-
ducted- since the difference between any of. the other means would be
smaller and therefore insignificant. Therefore, the‘gtudents did not
perform better ip their major area as suggested. .As expected, thevariance

46
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TABLE II

MEANS AND STANDARD DEVIATIONS OF THE CRITERION MEASURES OF
TOTAL GRADE ‘POINT AVERAGE AND VARIANCE, GRADE POINT
AVERAGE AND VARIANCE IN MAJOR, AND GRADE .POINT
AVERAGE AND VARIANCE IN AREA WITH THE
GREATEST 'NUMBER OF 'HOURS FOR
THE COMBINED GROUP

GPA GPV MGPA MGPV HGPA HGPV

Mean 2.71 0.61 2.87 0.37 2.75 0.43

Standard Deviation 0.55 0.35 0.77 0.47 0.72 0.43
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for the major area was smaller, although, again, not significantly
(t = 0.79, p::>.05), than the to;al grade point variance.

Criterion measures for males and females. In Table III the means
and standard deviationé of the criterion measures for males and females
are presented. When the means and variances of the criterion measures
for males were considered, the differences occurred in the same direction
as that for the combined group, with the MGPA being higher (2.50) than
lthe TGPA (2.42). A test of significance, using a test for the difference
between correlated means, revealed no statistical difference between
means (t = .72, p >>.05). The same pattern appeared for the females
(TGPA = 2.42; MGPA = 2,99) although no significant differences between
means were found (t = .39, p>.05).

In comparing the GPA's of the males and the females, the females
consis ;ently earned a higher GPA--2,80 as opposed to 2.42 for TGPA and
2.99 as opposed to 2.50 for MGPA. To test the significance of the
difference between these means, a t test for difference between inde-
pendent means, with unequal N's and unequal variances (Hays, 1963) was
computed. There was a significant difference between the males and
females for TGPA and MGPA (t = 4.81, p.01; t =4.22, pl=:.01,:respec-
tively). This was the general pattérn reported in the Iitefature‘con-
cerning the greater achievement of females over males. In additionm, the
females showed a significantly smaller GPV than the males in all cate-
gories. The following results between males and females were significant
beyond the .0l level for TGPV (t = 4.03) and MGPV (t = 2.87). HGPV (2.05)
was significant beyond the .05 level. It must be remembered that .as N
decreases, as it does in this study from 170 for females to 52 for males,

the variance will increase.
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TABLE III

MEANS AND STANDARD DEVIATIONS OF THE CRITERION MEASURES OF
TOTAL GRADE POINT AVERAGE AND VARIANCE, GRADE POINT
AVERAGE AND VARIANCE IN MAJOR, AND GRADE POINT
AVERAGE AND VARIANCE IN AREA WITH THE
GREATEST NUMBER OF HOURS FOR
MALES AND FEMALES

GPA GPV MGPA MGPV HGPA HGPV
Males
Mean s2.42 0.80 2.50 0.56 2.53 0.56
Standard Deviation 0.48 0.42 0.72 0.59 0.68 0.56
Females
Mean 2.80 0.55 2.99 0.31 2.81 0.39

Standard Deviation 0.54 0.30 0.75 0.41 0.72 0.37
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Predictor variables for the combined group. The means and
standard deviations for the predictor variables, the Otis Quick=-Scoring
Mental Ability Test and the four tests of the American College Tests
Battery, plus the composite score for the ACT, for the combined group,
are presented in Table IV. Norms for the ACT for the University of
Oklahoma 1962 freshman class are presented in Table V., Because the data
was incomplete and the sampling procedure was unknown, statistical com-
parisons were not possible, The standard deviations for the norm group
were computed on only a random half of each group. It should be noted
in Table V, that in all categories, the ACT scores obtained by education
ma jors produced means that were lower than those obtained by the univer-
gsity students combined. As noted in Table IV, the students in the present
investigation obtained ACT scores whose means were all above those pre-
sented by the university students. The Counseling Center of the
University of Oklahoma reported that by 1967 the average ACT composite
score had increased by two points (Foster, 1967). Also, the standard
deviations in the present study were smaller than those computed for the
1962 freshman class ACT scores.

In Table VI are presented the means and standard deviations of
the ACT test scores obtained by University College advisees of the
College of Education, 1967-1968. In comparing the results of the
1967-1968 University College advisees and the students in the present
study, it was found that the students in the present study scored higher,
on the average, than the 1967-1968 University College advisees.

The means and standard deviations of the Otis and the ACT scores

for males ‘and for females are presented in Table VII. When comparing
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TABLE IV

MEANS AND STANDARD DEVIATIONS OF THE PREDICTOR VARIABLES
OF THE OTIS MENTAL ABILITIES TEST AND THE AMERICAN
COLLEGE TESTS BATTERY FOR THE COMBINED GROUP

OTI1S ACT
Gamma English Mathematics Social . Natural Composite
Test Usage Usage Science Science Score
Reading Reading
Mean 111.86 21.46 20.65 - 22,75 21.50 21.71
Standard 8.27 3.89 5.40 4.77 5.48 3.9
Deviation




TABLE V

MEANS AND STANDARD DEVIATIONS FOR ACT TESTS FOR 1962 FRESHMEN:
EDUCATION MAJORS AND UNIVERSITY STUDENTS

ACT TESTS
English Mathematics Social Natural Composite
Usage Usage Science Science Score
Reading Reading
Education Mean 19.96 17.37 18.62 18.18 18.66
Majors Standard Deviation 4.5 5.9 5.5 5.7 4.5
Total Mean 20.26 20,55 20.97 20,97 20.83
University 4.9

Standard Deviation 4,6 6.5 5.6 5.9

[49
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TABLE VI

MEANS AND STANDARD DEVIATIONS FOR ACT TESTS FOR.1967-1968
UNIVERSITY COLLEGE ADVISEES OF THE COLLEGE OF EDUCATION

ACT TESTS
English Mathematics Social Natural Composite
Usage - Usage Science Science Score

Reading Reading

Mean 20.16 -18.72 20.37 19.20 '19.92

Standard Deviation 3.73 5.23 5.31 4.78 4,21
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TABLE VII

MEANS AND STANDARD DEVIATIONS OF THE PREDICTOR VARIABLES
OF THE OTIS MENTAL ABILITIES TEST AND THE AMERICAN
COLLEGE TESTS BATTERY FOR MALES AND FEMALES

OTIS - ACT
Gamma English ‘Mathematics -Social Natural Composite
Test Usage Usage Science ‘Science -Score

Reading Reading

.Malgs
Mean 113.35  20.10 21.40 23,12 22.87  22.02
Stendard | 8.03 4.4l 5.60 4.28  6.32 4.20
Females
Mean 111.40 21.88 20.42 22.64 21.09  21.62
Standard 8.31  3.63 5.34 4.91  5.15 3.86

Deviation
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the scores obtained on the Otis -and the ACT composite, the -males - scored
higher. Only on the ACT English Usage subtest did the females score
higher than the males,

GPA-GPV intercorrelations. Intercorrelations among the variables

concerned with measures of academic performance, grade point .average -and
vagiance in the three categories, total course work, major field, .and
area of greatest concentration, for the combinéd group -are presented in
Table VIII. A consistent pattern developed between the grade point
averages ‘and grade point variances. A negative correlation was indicated,
in each case, between the GPA and GPV for each of the three categdries.
In addition to being negative correlations, the Pearson coefficients were
low in the case of MGPA-MGPV (-0.36) and HGPA-HGPV (-0.32). The corre-
lation coefficient for TGPA-TGPV was -0.61; this was the strongest rela-
tionship for the three GPA-GPV pairings.

The same pattern of negative correlations between TGPA-TGPV,
MGPA -MGPV, and HGPA -HGPV held for females and for males. Thesé inter-
correlations for the criterion measures for females and males are
presented in Tables IX and X. As postulated in the theoretical model,
the grade point :average-and the grade point variance must be independent.
These correlations of low to moderate magnitude (-0.65, -0.33, .and -~0.30
for females in.the three categories:and -0.43, -0.32, and -0.31 for males
in the three categories) indicated that such independencezbetween the
mean and variance did not exist., .All of these correlations were signifi-
cant beyond the .0l level of confidence (.01 = .181 for the combined
group; .01 =..208 for the females; and .01 = ,354 for the males) except
the correlations for ‘HGPA-HGPV and MGPA -MGPV for'the<males, which were

significant beyond the .05 level (.05 =..273).
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TABLE VIII

PEARSON CORRELATION COEFFICIENIS ‘BEIWEEN CRITERION
.VARTABLES FOR THE COMBINED GROUP

HGPA

TGPV ‘ MGPA MGPV HGPA HGPV'

TGPA -0.61 0. 77. -0.33 | 0.80 -0.32
TGRV 0.2 0.63 -0.46 0.67
MGPA -0.36 ~0.68 -0.28
MGPV -0.32 0.62
-0.32
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TABLE IX

PEARSON CORRELATION COEFFICIENTS BETWEEN
CRITERION VARIABLES FOR FEMALES

TGPV MGPA MGPV HGPA

HGPV
TGPA -o.és ' 0.76 -0.33 '0;81 -0.35
TGPV ~0.42 0.54 -0.50 0.59
MGPA -0.33 0.62 -0.28
MGPV -0.30 0.45
HGPA -0.30
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TABLE X

PEARSON CORRELATION COEFFICIENTS BETWEEN
CRITERION VARIABLES FOR MALES

TGPV MGPA MGPV HGPA HGPV
TGPA -0.43 0.70 -0.17 0.73 -0.14
TGPV -0.25 0.71 -0.32 0.77
MGPA -0.32 0.83 -0.18
MGPV -0.31 0.84

HGPA -0.31
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Although the distributions were skewed positively, the sample
-gize (N = 222) for the combined group was sufficiently large to obviate
this .skewness as a factor affecting the independence of the two values,
the mean and the variance of the scores. An N.of 170 for females and an
N of 52 for males would also be sufficiently large enough to ameliorate
this skewness. Hays (1963) stated that non-normality is not a serious
consideration when N is sufficiently large. As can be seen in Table IX
and Table X, significant negative correlation coefficients were found
consistently across the three categories between the GPA and the GPV,
indicating that some factor was operating so that the means and variances
were not independent as suggested by the theoretical model.

These persistent negative correlations between GPA and GPV can
be explained because of the high correlations between TGPA and MGPA and
HGPA. A negative correlation was exhibited between TGPA and TGPV.
Because of the high positive correlation of MGPA (0.77 for the combined
group; 0.76 for the females; and 0.70 for the males) and HGPA (0.80 for
the combined group; 0.81 for the females; and 0.73 for the males) with
TGPA, the same negative relationship would exist between those GPAs and
their respective GPVs.

A higher correlation existed for the females for TGPA-TGPV
(-0.65) than for males (-0.43). A test of significance, using Fisher's
z transformation technique for uncorrelated data, was calculatéd for
these two correlations. The results indicated no statistical difference
(z = 1.06; p>>.05). Since the greater difference between the-larger
‘coefficients was not significant, the smaller differences would not be

significant either. The relationship between TGPA-TGPV was stronger than
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the relationships existing for MGPA-MGPV and for HGPA-HGPV for both males
and females :as well as the combined group. This would be expected for
two reasons. .When changing from the total area to the major field or the
-area with the greatest number of hours, (1) the variance increases and

(2) the distribution becomes truncated.

Predictor Variables and Criterion Measures Intercorrelations

Research hypothesis 1 predicted that the Pearsonian coefficients
‘of correlation between the predictor variables, Otis and the five scores
of the ACT, .and criterion measures, MGPA, MGPV, HGPA, and HGPV, would be
significantly greater than the Pearsonian coefficients of correlation
between the predictor variables, Otis:and the five scores of the ACT,
and criterion measures, TGPA and TGPV. To test this research hypothesis,
three null hypotheses were formulated: (1) that of only chance differences
between the correlation coefficients between MGPA and HGPA, respectively,
and TGPA; (2) that of only chance differences between the correlation
coefficients between MGPV and HGPV, respectively, and TGPV; and (3) that
of only chance differences between the correlation coefficients for
females and for males with respect to the predictor variables and the

’criterion measures,

Intercorrelations for the combined group. The predictor variables
and the criterion measures were analyzed through the use of Pearsonian
correlation coefficients to discover if any significant relationships
could be found. The findings for the combined group, both males and
females, are presented in Table XI. All of the predictor variables and

grade point averages reported significant correlation coefficients beyond
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TABLE XI

PEARSON CORRELATION COEFFICIENTS BETWEEN THE PREDICTOR VARIABLES
(OTIS AND ACT) AND THE CRITERION VARIABLES (GRADE POINT
AVERAGE AND VARIANCE) FOR THE COMBINED GROUP

TGPA TGPV MGPA MGEV  HGPA HGPV
OTIS . 0.44 -0.17 6.31 0.064  0.28 0.00
AcT, 0.44 -0.22 0.30 -0.05 0.29 -0.01
ACT, 0.41 -0.14 0.37 0.01 0.34 -0.02
ACT.. - 0.42 -0.23 0.24 -0.02 0.27 -0.03
ACTyq 0.31 -0.10 °f21 0.08 0.19 0.01

ACT wom 0.47 -0.21 0.33 0.01 0.33 -0.02




.62
the .01 level of confidence. To be significant at the .0l level, a corre-
lation coefficient of 0.181 must be reached; at the .05 level, a correla-
tion coefficient oﬁ 0.138 must be -attained. The strongest relationship
-existed between the composite score of the ACT and TGPA (r = 0.47). This
was followed next by the Otis and the English Usage Test .of the ACT; both
showed a correlation coefficient of 0.44 with TGPA.

The correlation coefficients reported for MGPA were somewhat
lower than those reported for TGPA. The strength of the relationship
between MGPA and Mathematical Usage (r = 0.37) was the-stronéest of the
six coefficients obtained for MGPA. The magnitude of the correlation
coefficients for HGPA, theslargesﬁ being 0.34 for ACT Mathematics Usage,
was less than those reported for the predictors and TGPA. No tests of
significance were computed since the -direction of change from TGPA to
‘MGPA and HGPA, resﬁectively, was opposite to that hypothesized. The
null hypothesis of only chance differences between the correlation
coefficients of the predictor variables and the criterion measures for
the combined group between MGPA and HGPA, respectively, and TGPA failed
to be rejected.

The lack of increased predictive power from TGPA to MGPA and HGPA
does not appear to be a function of N directly since there were an equal
number of cases (N-= 222) for both variables. However, Hays (1963)
reported that the sample statistic should be -an unbiased estimate of the
population parameter, and that better -estimators of the population mean
are produced by large samples than by small samples. Indirectly, the
sample size may have been related to the lack of the expected results.

There were fewer semester hours accumilated in each case in the major
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area and the area of greatest concentration than for the over-all course
load. By comparison with the over-all course load, this decrease in
semester hours may have caused the mean to become biased as an estimate
of MGPA and HGPA, resulting in a lower correlation between the predictor
variables -and MGPA and HGPA. TGPA was simply a better estimator of the
average over -all course work than MGPA or HGPA were of their respective
areas.

Negative correlations significant beyond the .01 level were
found between TGPV and the predictor variables (ACT English = -0.22; ACT
Social Science = -0.23; and ACT cdmposite'= -0.21). At the .05 level,
significant negative correLiyions were found between TGPV and Otis
(-0.17) and ACT‘Mathematicsf%ﬁo;IA). There were no significant corre-
lations found between the predictors and MGPV or HGPV. The magnitude of
the correlation coefficients decreased when moving }rom TGPV to MGPV and
HGPV. Again, no tests of significance were applied as a result. There-
fore, the null hypothesis of only chance differences between the corre-
lation coefficients of the predictor variables and grade point variances
in the three categories for the combined group failed to be rejected.

The relationship between GPA .and GPV waé not strong, as reported
in Table VIII, and was moving in the ‘wrong direction; GPV did not -add
significantly to the description of the distribution, for the combined
group. All of the correlation coefficients between TGPV and the
predictor variables were negative. Because GPA was positively corre-
lated with the predictor variables, and GPA and GPV were negatively
correlated, GPV for the major area and the-area of greatest concentration

must be negatively correlated with the predictor variables:also.
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.Intercorrelations for males and for females. .The Pearsonian

correlation coefficients between the predictor variables, Otis-and the
five scores of the ACT, and the criterion variables, grade point averages
-and variances for the three categories, for females are presented in
Table XII. All of the correlation coefficients between the predictor
-variables and GPA were significant beyond the .01 level. A correlation
coefficient of .159 suffices  at the .05 level of confidence. When using
the ACT composite score as:a predictor of TGPA for females, a correlation
coefficient of 0.61 was obtained. This was an increase from the ACT
Composite -TGPA correlation coefficient of 0.47 for the combined group.
Using the Otis as a predictor of TGPA for females produced a correlation
coefficient of 0.56. .

For the females, negative correlations existed between the
predictor variables and the variances of the three categories without
exception. The highest of these was-a -0.44 (significant:beyond the
.01 level) reported for ACT Social Science with TGPV. The next highest
coefficient was for the ACT Composite of -0.41 (significant beyond the
.01 level). The only significant correlation coefficient (beyond the
.05 level) for MGPV was'wifh the Otis (-0.17). The correlétion coeffi-
cients for HGPV and Otis and ACT Composite, respectively, were reported
at -0,20, (significant beyond the .05 level).

The Pearsonian coefficients-be€ween the-predicto% variables and
the criterion measures for males:are presented in TablezéIII. Mone of
the coefficients fér'GPA in the three categories were significant. To
be significant beyond the .01 level a coefficient of .35 must be obtained.

kS
The general pattern of obtaining lower correlation coefficients for MGPA
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TABLE XII

PEARSON CORRELATION COEFFICIENTS BETIWEEN THE PREDICTOR
VARIABLES (OTIS AND ACT) AND THE CRITERION VARIABLES
(GRADE POINT AVERAGE AND VARIANCE) FOR FEMALES

e . — ]

TGPA TGPV MGPA MGPV HGPA HGPV
OTIS 0.56 . -0.36 . 0.47 -0.17 0.39  -0.20
ACT, 0.48 -0.31 0.35 -0.13 9.34 -0.13
ACTy 0.52 -0.30 0.51 Qo.1z 0.44  -0.18
ACTy 0.53  -0.44 0.33 0.4 0.3  -0.18
ACTys 0.48 -0.27 0.39 -0.03 0.31  -0.15

ACT, 0.61 -0.41 0.48 -0.12 0.43  -0.20
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TABLE XIII

PEARSON CORRELATION COEFFICIENTS BEIWEEN THE PREDICTOR

VARIABLES (OTIS AND ACT) AND THE CRITERION VARIABLES

(GRADE POINT AVERAGE AND VARIANCE) FOR MALES

TGPA TGPV MGPA MGPV  HGPA  HGEV
or1s 0.24 0.13 -0.05 0.48  -0.00 0.40
ACT, 0.19 0.08 0.01 0.22 0.08 0.29
AcT, 0.20 0.09 0.07 0.25 0.10  0.26
ACT 0.10 0.22 0.02 0.26 0.02  0.30
ACys 0.07 0.09  -0.12 0.21  -0.03  0.25
ACT 0.17 0.14 -0.02 0.28 0.05 0.33
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and HGPA than those for TGPA was found for the males with the exception
of ACT Natural Science and MGPA, which increased from 0.07 for'TGPA to
-0.12 for MGPA. However, neither of these correlation coefficients were
significantly different from zero.

The males were more variable in the grades they obtained in their
course work than the females. The males had a higher correlation between
the predictor variables and MGPV and HGPV than they did in MGPA and HGPA.
Just the opposite was true for the females where higher correlations
existed for GPA than for GPV. A reflection of this greater variability
of the males- appears from the fact that they had a lower grade point
average than the females although their ACT scores and Otis scores were
higher than those for the females (see Table III and Table VII).

A 0.48 correlation coefficient was reporte& between Otis :and
MGPV for males; a 0.28 correlation coefficient was reported between ACT
Composite -and MGPV for males. Both of these were significant, the Otis-
MGPV beyond the .0l level and the ACT Composite-MGPV beyond the .05 1evei.
The correlation coefficient for Otis-HGPV (0.40) was also-significant
beyond the .01 level. The ACT Composite-HGPV (0.33) was significant
‘beyond the .05 level.

The null hypothesis of no difference between the males and the
females with regard to the correlation coefficients between the predictor
variables -and the criterion measures was rejected and, therefore, the
research hypothesis of statistical differences accepted. Using Fisher's
Z transformation for uncorrelated data, a test .of significance was com-
puted between the correlation coefficients of the predictor variables

and GPAs for the females and males., The results of these tests -are
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are presented in Table XIV. With the exception of ACT English-HGPA and
ACT Natural Science-MGPA, .all the results were significant. As expected,
the females had significantly high correlation coefficients between pre-
dictor variables and GPA for 'all three categories than the males. The
females were more in line with their expected performance than the males.

The Otis and ACT Composite predicted variance for MGPV and HGPV
better for the males than for the females., A test of significance, using
Fisher's Z transformation for uncorrelated data, was calculated. The
results were significant beyond the .01 level of confidence except for
_ACT Composite-MGPV (Z = 2,50) which was significant beyond the .05 level.
Consideration of performance variability of the males is indicated from
these results. From the correlations obtained in the study, it :appears
that the predictors ACT and Otis have a strongef rélationship with male
variability than they do with male - average -performance., Because of this
stronger relationship with male variability, ACT and the Otis can possibly
be profitable measures for admission to and guidance through college if

male variability is considered as-a criterion measure of academic success.

‘Multiple Correlation--Otis and ACT
Research hypothésiS‘Z predicted that the multiple correlation

coefficients for the Otis and ACT with the criterion measures would be
significantly greater than the zero-order correlations for the Otis:and
ACT, respectively, with the criterion measures. To test_this hypothesis,
a null hypothesis of only chance differences between the multiple corre-
-lation coefficients for the predictor variabies:and the criterionmeasures
and the zero-order correlation coefficients for the predictor variables

and the criterion measures for the combined group was formulated.
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TABLE XIV

SIGNIFICANCE (FISHER'S Z TRANSFORMATION) FOR PEARSON CORRELATION
COEFFICIENTS FOR PREDICTOR VARIABLES AND CRITERION
MEASURES (GPA) BETWEEN MALES AND FEMALES

Levei"of

Level of Level of
TIGPA  Significance MGPA Significance HGPA Significance
0TIS 2.45 .05 3.41 .01 2.52 .05
ACT, 2.09 .05 2.17 .05 1.66 n.s
ACTM 2.28 .05 3.05 .01 2.27 .05
ACT 3.07 .01 2.00 .05 2.04 .05
ACTNS 2.78 .01 1.81 n.s. 2.14 .05
ACT 3.29 .01 3.34 .01 2.54 .05

coM
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Multiple correlation coefficients were calculated, using the ACT
Composite since it was the largest coefficient for the five ACT scores
(see Table XI) and the Otis as the predictor variables, to establish the
relationship between these two variables combined and the six criteria,
as reported in Table XV, for the combined group. The null hypothesis of
only chance differences between the multiple correlation coefficients
and the zero-order correlation coefficients for the combined group failed
to be rejected. The largest multiple correlation coefficient was found
for TGPA at 0.55, significant at the .01 level (.01 = .212; .05 = .172).
The zero-order correlation between Otis:and TGPA was 0.44, and for ACT
Composite and TGPA it was 0.47. However, in spite of the strength of
the relationship for the multiple correlation coefficient, for practical
purposes the large standard error (0.47) negates the significance of the
size of the coefficient for prediction purposes. The multiple corre-
lations reported for MGPA (0.45) and HGPA (0.42) were significant at the
.01 level, but, again, their standard error, 0.70 and 0.77, respectively,
are too large for accurate prediction.

Throughout the literature an increase in prediction was found
when a battery of tests was used to predict future academic performance.
Although a 0.55 correlation coefficient was achieved for TGPA, this means
that only approximately thirty percent of the variance is accounted for
through such procedures. Part of this may have been due to the relation-
ship between the predictor variables, Otis and the ACT Composite. The
intercorrelation between these two variables was 0.74. Because of this
high intercorrelation between the predictor variables little was added to
the prediction to the six criteria. Both tests appear to be measuring

the same thing.
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TABLE XV

MULTIPLE CORRELATIONS OF ACT COMPOSITE SCORE AND
OTIS QUICK-SCORING MENTAL ABILITIES TEST
AND GRADE POINT AVERAGE AND VARIANCE
FOR THE COMBINED GROUP

PREDICTORS S.E.
OTIS ACT
coM
TGPA 0.55 0.47
TGPV 0.29 0.34
MGPA 0.45 0.70
MGPV 0.18 0.47

HGPA 0.42 0.66

HGPV 0.08 0.43
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The multiple correlations found for the variances were extremely
low. The only one showing significance (0.01 level) was TGPV (0.29).

The standard error (0.34) was very high also.

Multiple Correlation--GPA and GPV

Research hypothesis 3 predicted that the multiple correlation
coefficients for GPA-GPV with the criterion measures would be signifi-
cantly greater than the zero-order correlations for the Otis and ACT,
respectively, with the criterion measures. To test this hypothesis,
three null hypotheses, for the combined group, the males, and the females,
of only chance differences between multiple correlation coefficients,
utilizing GPA-GPV and Otis and ACT, and the zero-order correlation coef-
ficient between Otis and ACT, respectively, and the criterion measures
was formulated.

Multiple correlations (GPA-GPV) for the combined group. 1In

Table XVI are presented the multiple correlation coefficients between
GPA combined with GPV within the three major groupings and the Otis and
ACT Composite for the combined group. As proposed in the theoretical
model én increase in the strength of the relationship between the GPA

and predictor ‘variables would occur when the GPV, the second moment of
the distribution, was added to the first moment, using a multiple corre-
lation technique. The strongest relationship existed for the ACT
Composite and TGPA-TIGPV (0.49), but there was not a significant increase
in the strength of the relationship when compared with ACT Composite-TGPA
(0.47). The null hypothesis of only chance differences between the

multiple correlation coefficients of GPA-GPV and the zero-order
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TABLE XVI

MULTIPLE CORRELATION COEFFICIENTS OF GRADE POINT AVERAGE AND
GRADE POINT VARIANCE AND OTIS MENTAL ABILITIES TEST AND
ACT WITHIN GROUPINGS FOR THE COMBINED GROUP

OTIS ACT
TGPA - TGPV 460 485
MGPA - MGPV 443 .149

HGPA - HGPV .298 .286
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correlation coefficients of Otis :and ACT for the combined group failed to
be rejected. This may have been the result of the intercorrelation
between TGPA and TGPV for the combined group which was -0,61., As in the
previous case with Otis and ACT, a high intercorrelation between variables
indicates that they ‘are measuring essentially the same thing; thus, the
addition of one to the other in a prediction measure does'not‘add sig-
nificantly to that predictiom.

Multiple correlation (GPA-GPV) for males and for females. In
Table XVII the multiple correlation cﬁefficients between GPA combined
with GPV for the Otis:.and ACT Composite for the three major groupings
for malesiand for females are presented. For the females there were no
increases from the zero-order correlations, using GPA, to the multiple
correlations considering GPV in addition to GPA. Therefore, no tests of

significance were computed. The null hypothesis of only chance differ-

-ences between the multiple correlation coefficients, utilizing GPA-GPV

and Otis:aﬁ& ACT, respectively, and the zero-order correlation coeffi-
cients for GPA and the predictor variables for females failed to be
rejected.

However, for the males there were several increases in the
multiple correlation coefficients, using GPA and GPV, from the zero-order
correlation coefficients using GPA. To be significaut beyond the .05
level and .01 level of confidence, a multiple coefficient of correlation
must reach a level of .336 and .410, respectively; In Table XVII, it
will be noted that a multiple coefficient of correlation of 0.35 (sig-
nificant beyond the .05 level) was obtained for the males for TGPA-TGPV

with”the Otis. This compared with a zero-order correlation coefficient
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TABLE XVII

MULTIPLE CORRELATION COEFFICIENTS OF GPA AND GPV AND THE OTIS
AND ACT WITHIN GROUPINGS FOR MALES AND FOR FEMALES

OTIS ACT
Male Female ‘Male Female
TGPA -IGPV 0.35 - 0.56 0.30 0.61
MGPA -MGPV 0.49 0.47 0.29 0.48

HGPA -HGPV 0.42 0.40 0.39 0.44
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of 0.24 for the Otis and TGPA. As a test of significance, first-order
partial correlations were calculated and evaluated. Ezekiel (1941, p. 214)
defined the coefficie&t of partial correlation as ''a measure of the extent
to which that part of the variation in the dependent variable which was
'not' explained by the. other i;;eéendeﬁ; factors can be explained by the
addition of the new factor." Tﬁe importance of the additional variable
is evaluated by ascertaining how much of the variation is attributed by
one variable when all the other variables-are held constant. A Partial
correlation is a Pearson product-moment correlation and thus is compar-
able to zero-order correlations. By testing for significance of the
coefficient of correlation of the additional variable, a conclusion
could be drawn on the potency of that variable; if it were significantly
greater than zero, it was making a real contribution. The criterion for
significance for the coefficient of partial correlation for males was
found to be .258 (.05 level) and .339 (.0} level) (Guilford, 1965, p. 34D.
For the males for TGPA-TGPV with the Otis compared with the zero-order
corrglgtion coefficient for Otis-TGPA, a partial coeéficient of corre-
laﬁion of .266 (significant beyond the .05 level) was obtained. A partial
correlation coefficient of .239 was reached for TGPV with ACT Composite-
TGPA. This did'not reach significance. Therefore, GPV did not add
significantly éo the relationship of ACT Composite-TGPA for males.

When the relationships between Otis -and MGPA and Otis-and HGPA
were determined;'é nonsignificant correlation coefficient was obtained
(-0.05 and -0.00, respectively). The addition of a significant coeffi-
cient of correlation (Otis-MGPV, 0.48; Otis~HGPV, 0.40) to the relation-

ship between Otis and GPA would increase that relationship to a
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significant level, resulting in a significant increase in the relation-
ship. Such was the case for Otis and MGPA-MGPV with a coefficient of
multiple correlation of 0.49, significant beyond the .01 level. A sig-
nificant increase also occurred for the Otis and HGPA-HGPV with a multiple
correlation coefficient of 0.42, significant beyond the .01 level. A
significant increase occurred for the ACT and HGPA-HGPV (0.39) from the
ACT Composite-HGPA (0.05). There was no significant increase for the
ACT Composite-MGPA-MGPV (0.29) from the ACT Composite-MGPA (-0.02). The
addition of a nonsignificant coefficient of correlation to-a nonsignifi-
cant coefficient did not raise the level of the multiple coefficient of
correlation to a significant level. There is no significant statistical
difference between two nonsignificant coefficients of correlation.

Adding grade point variance to the mean or grade point average
for males resulted in stronger relationships because the Otis-and ACT
exhibited a stronger relationship for the males with GPV than with GPA.
Stronger relationships existed between the Otis and GPA-GPV than the ACT
Composite and GPA-GPV because the Otis had a stronger relationship with
GPV than ACT Composite.

The null hypothesis of only chance differences between the
multiple correlation coefficients, using GPA-GPV, and the zero-order
coefficients using Otis and ACT, respectively with GPA, for males, was

rejected and the research hypothesis accepted.

Factor Analysis

In order to explore the underlying structure of the twelve

variables used in the study, a final analysis of the data was made using
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varimax rotation of a factor analysis. In Table XVIII are presented the
results of the factor analysis of the data for the combined group. From
the table it can be seen that three reasonably clear factors emerged
from the rotation. Factor A, in the first column, relates to student
ability as measured by test scores, Otis and the four subtests and the
composite of the ACT. It should be noticed that the mean or grade point
average is loading negatively on Factor B, in column 2, and that the
variance is loading negatively on Factor C, in column 3. The negative
loading is-a statistical artifact which results from the mechanics of
rotation; it should not be interprete& meaningful in terms of direction
or magnitude. ’

Factor B is the variability of student performance as measured
.by teacher grades. Factor C is the central tendency of performance of
the student as measured by teacher grades. When describing student per-
formance in college work, the variability of the student's performance
‘-must be considered along with his average performance. This will yield
a more complete description of the student's academic performance.

Thurs;one's criteria (Cooley & Lohnes, 1962, p. 161) are useful
in interpreting the results of a varimax rotation. The following obser-
vations were made. In relation to Rule 1, "each row of the factor matrix
should have at least one zero," there were near-zero loadings for at
least one of the factors, except for TGPA, the lowest being -0.31 for
Factor B, in each row of the matrix. Rule 2 stated that for "m" factoré,
in this case, three, there should be "m" zeros in each column. Rule 3
"for every pair of columns of the factor matrix there should be sevéral

variables whose entries vanish-ir~one column but not in the other,'" was
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TABLE XVIII

ROTATED FACTOR MATRIX FOR THE COMBINED GROUP

Variable Factor ‘A Factor ‘B Factor C h2
TGPA 0.335 -0.310 0.817 0.877
TGBV -0.149 0.822 ' '-0.322' 0.802
MGPA | 0.162 _ -0.213 - 0.849 0.793
MGPV o.oéo 0.853 - -0.187 | 0.736
HGPA 0.154 -o.éaa 0.847 0.800
HGPV | 0.025 ' 0.869 -0.112“ : 0.769
OTIS 0.769 0.060 o,..z7sj | 0.671
ACT, ©0.784 . -0.078 0.174 0.651
ACT, 0.624 ) 0.116 0.408 0.569
ACTg,  0.835 -0.120 0.068 0.716
ACTy¢ 0.869 0.014 0.026 0.756
ACT 0.970 -0.015 0.196 0.979

4.181 2.364 2.575 .'I.'o,tal = 9,118

Percentage 45.85% 25.93%. 28.227%
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consistently met for each pair of columns, the entries for one variable
vanish in one column but not in the other. For TGPA, there was a .34
and a -.31 in column 1 and 2, respectively, and a .82 in columm 3.
Rule 4, "for every pair of co’umns of the factor matrix, a large pro-
portion of the variables should have vanishing entries in both columns
when there are four or more factors," did not apply in this case because
only three common factors were extracted. Rule 5, which stated that a
small number of variables with nonvanishing entries in both columns
should exist, was complied with, Again, TGPA does not comply with this
rule, with .34, .31, and .82 reported for the three columns. The only
other variable, ACT Mathematics that does not meet this requirement,
reported .62, .12, and .41 for the three columns. Thus, the factor
analysis does not completeiy meet the criteria for simple structure set
forth by Thurstone, but the pattefn is a reasonable approximation of
simple structure.

The factor analysis for the females is presented in Table XIX
and the factor analysis for the males in Table XX. It will be noticed
that when the three factor analyses for the combined group, females, and
males are compared, they are almost identical. All three factor -analyses

reasonably approximate the rules set forth by Thurstone.
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TABLE XIX

ROTATED FACTOR MATRIX FOR FEMALES
= ——

Variable Factor A Factor B Factor C h?2
TGPA 0.380 -0.339 =0.785 0.876
TGPV ~ -0.264 0.780 ~0.314 0.776
MGPA 0.226 - -0.201 -0.820 - 0.764
- MGPV 0.020 | 0.783 0.177 0.645
HGPA | 0.165 -0.259 -0.826 | 0.776
HGPV -0.092 0.813 | 0.095 0.679
OTIS 0.753 -0.106 -0.347 0.698
ACT,, 0.823  -0.077 0.185 0.717
ACTy, 0.533 0.020 - -0.558 0.596
ACT . 0.841 -0.2.1‘4 -0.105 0.764
ACTy 0.841 -0.036 -_o.ieé . 0.73
ACT,, é._é_%_ -0.093 -o.3b§ 0.977

4.115 2.178 2.710 Total = 9.004

Percentage 45.71% 24,19% 30.10%
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TAELE XX
ROTATED FACTOR MATRIX FOR MALES

— e

Variable Factor -A Factor B Factbr c h?
TGPA 0.191 o 0.869 -o.1471 0.813
TGBY 0.023 -0.249 0.857 0.797
MGPA -0.054 0.919 -0.106 0.859

‘ MGPV 0.216 -0.155 0.892 0.866
HGPA 0.032 0.904 | -0.205 0.860

© HGBV .~ 0.245 -0.100 "gigs_;_. 0.8%
OTIS 0.696 " 0.128 | 6’.3‘38 - 0.615
ACT, 0.805 - - 0.056 0.061 0.
ACT, 0.710 0.166 0.166 0.559
ACT,. 0.761 0.003 0.135. 0.597
ATy 0.907 -0.113 -0.005 ©0.835
ACT 0.985 ~ 0.019 © 0.097 0.980

4.156 2.573 2.603 ’Tho‘t.al = 9,332

Percentage  44.53% 27.58% 27.89% T

ey



CHAPIER V

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Summary

The purpose of this study was to investigate the grade point
average, a common criterion of academic success, as an jindex to-academic
achievement at the college level. Previous investigators have pointed to
the fact that the over-all grade point average, as employed presently by
most schools, does not serve as an adequate criterion measure of college
academic performance. Too many uncontrolled error variances and unknown
components enter the picture when using the over-all grade point average
as the representative score, or primary criterion, of the student's
academic performance.

It was proposed, following a widely applied theoretical model,
that the grade point average, a measure of central tendency, and the grade
point variance, a measure of variability, should serve as a more complete
index to student academic performance. For this model to be applicable
the mean, the grade point average, and the variability, the grade point
variance, must be independent. Otherwise, the addition of GPV to GPA
would not add significantly to the relationship between predictor vari-
ables and criterion measures.

It was further hypothesized that the grade point -average in the

83
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major field of interest and the area of greatest concentration of semester
hours would serve as better indicators of the student's work. By devel-
oping a classification of course area or disciplines, the subject areas
in which the student enrolls were made more comparable. One of the
problems involved in the use of the over-all grade point average is. that
of comparability across discipline lines. .Students will perform better
in sume areas, supposedly in his major field of interest, than he will
in others. When assessing his:academic performance, a more -accurate
description can be obtained by restricting attention to those~;reas-most
applicable to his future work and ignoring those- ancillary courses which
have no real bearing on his future work. The grade point average and
grade point variance in the major field of interest and in the area of
the greatest number of hours as criterion measures of academic perfor-
mance were considered.

The usual predictors of college -academic success include some
measure of ability or aptitude, such .as the ACT or SAT, .and the student's
high school academic record, or some measure of intelligence,.siich .as the
Otis or other intelligence test. For the purposes of this study, the ACT
and the Otis were chosen as the-predictors'of academic performance. They
were considered separately and then together in 'a multiple correlation
design.

There were-222 students, all enrolled in Education 120 for the
spring semester, 1968-1969, included in the study. .Scores on the ACT
and the Otis Mental Ability Test were secured for each of them and their
college transcripts analyzed fﬁr estiﬁates of TGPA, TGPV, MGPA, MGFV,

HGPA, and HGPV. A series of Pearsonian coefficients of correlation were
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computed between each of these criterion measures and the predictor
variables, Otis and the ACT, in an effort to determine the strength of
the relationsﬁip that existed between them, To further explore the
relationghip existing between the predictor variables and the criterion
measures, multiple coefficients of correlation were computed, first,
using the Otis and ACT, and then using GPA and GPV in the three cate-
gories, Finally, three factors were extracted through a factor analysis

of the data.

Conclusions

From the results of this study, the following conclusions were
reached:

1. The intercorrelations computed between the predictor vari-
.ables, Otis-and the ACT, and the criterion measures, TGPA, TGPV, MGPA,
MGPV, HGPA, and HGPV indicated that the grade point averages and variances
in the major area and the-area of greatest number of semester hours did
not exhibit a stronger relationship with the predictor variables than
the grade point average -and variance in the total course work. No tests
of significance were computed since the change in magnitude occurred in
the opposite direction of that hypothesized.

2. When comparing the results of the coefficients of correlation
for the predictor variables and the criterion measures between the males
and females, using Fisher's Z transformation for uncorrelated data, the
females exhibited significantly stronger relationships than the males
with regard to grade point average for the three categories. Grade
point variance and the Otis and ACT Composite (MGPV.and HGPV) exhibited

a stronger relationship for the males than the females.
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3. No significant increase for the combined group occurred from
the zero-order correlations of the predictor variables and criterion
measures to the multiple correlations, involving the Otis and ACT Com-
posite with the criterion measures. Extremely large standard errors
occurred for the multiple correlatiomns so that they could not be used
effectively.

4, No significant increases occurred for the combined group
from the zero-order correlations between the predictor variables and
criterion measures to the multiple correlations, utilizing GPV with GPA.
There were no significant increases from the zero-order correlations and
the multiple correlations, using GPA and GPV, for females.

5. The addition of GPV to GPA in the multiple correlation for
males resulted in a significant increase in the relationship between
predictor variables and criterion measures from the zero-order corre-
lations for the predictor variables and criterion measures for the males.
Even though this significant increase occurred for males, it did not

surpass the zero-order correlations found for females.

Implications

It has been shown, through the factor analysis, that three
relatively clear factors--that of ability as measured by test scores,
achievement ag measured by teachers' grades, and variability of student
performance as measured by teachers' grades--are operating within the
st?ucture of student .academic performance., Student ability as reflected
by test scores, such as the ACT or Otis, has been employed quite often

in an effort to predict future academic performance as reflected by
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grades. As has been indicated by the factor analysis, this procedure
provides an incomplete déscription of the student's work. Student per-
formance variability occupies an important place in that description.

Many investigators have become greatly concerned, not with the
predictor variables .as such, but with the criterion measures of academic
performance~-teachers' grades, as represented by the grade point average.
It is true that if there were one score to be chosen as representative
of the student's performance, the grade point average would be best for
that score, on the average. However, that '"best guess'" fluctuates, more
or less, depending upon the extreme grades that the student might receive
in some of his courses. .For this reason, the over-all grade point aver-
age has been highly criticized.

It has been suggested that the theoretical model proposed earlier
be applied to the description of student academic performance in college.
It has further been proposed that not oniy the first moment of the dis-
tribution, the grade point average, be used to describe the student's
work, but also the second moment of the distribution, the variability of
his work. 1In order for this to be done, however, the mean, the grade
point average, and the variability, the grade point variance, must be
independent. Such has been shown not to be the case--at least, when
considering the combined group and the females in this sample. A high
intercorrelation existed between TGPA~TGPV for the combined group. No
increase in prediction occurred fér females by adding GPV to GPA. Lower
intercorrelations existed for GPA-GPV for males than for females. This
may explain why the increase in prediction for males, using GPA-GPV,

while no increase occurred for females, By separating the male-and female
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distributions for ‘analysis, the variability in the males' grades could be
-allowed to give a more complete description of male -academic performance.
Female -academic performance is less variable than that of male performance
-and therefore variability does not add to the description of their aca-
demic ability.

Better prediction from the Otis and the ACT would result, it was
hypothesized in this study, by moving from TGPA as a criterion measure of
academic performance to MGPA or HGPA. The results of this investigation
indicated that this, in fact, does not happen. One of the outstanding
patterns throughout all the Pearsonian correlation coefficients computed
ﬁas the persistent decrease in the relationship between the predictor
‘variables and the criterion measures-as the change from TGPA to MGPA and
HGPA occurred. This may have been a function of N decreasing in each
case. As ‘N decreases, the statistic mean becomes less efficient .as an
uﬁbiased estimate of the population mean. Fewer hours were accumulated
iﬁ.;ﬁe~major field than in the student's entire course work. It could
have been that the ancillary courses were not extraneous to the student's
program. When they were removed from the classification of academic
-areas, decreases in the relationships between variables may have occurred.
When the grade point :averages and grade point variances were compared in
the three categories, no statistical differences could be found, further
suggesting that significantly stronger relationships would not exist
between the predictof variables and TGPA, MGPA, or HGPA and TGPV, MGPV,
or HGPV,

.Significantly stronger relationships did exist between the pre-

dictor variables and the criterion measures for the females than for the
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males -even when GPV provided an increase for males in the relationship
between predictor variables and the criterion measures., Although the
males scored higher on the predictor variables than the females, the
females possessed higher criterion scores and were more predictable with

reference to their future academic work. The use of performance vari-

-ability can serve as an additional useful index to the academic perfor-

mance of males.

- Recommendations for Further Research
There is a need for further exploration of the criterion measures
of academic performance-at the college level and their underlying
assumptions. A criterion measure other than grade point .average needs
to be considered because of the lack of efficiency in explaining the
variability in academic performance.
. The classifications of academic areas should be re-examined in

the light of efficiency in terms of the teacher certification program

.and possibly recategorized into different areas of concentration.

Ancillary courses, which were removed before the -analyses were made,
might have contributed to the relationship between the variables:and
therefore should be considered.

As the subjects in the study were representative only of those
students who had been admitted to the teacher certification program, a
similar investigation should be conducted using a sample representative
of other colleges and inter-college majors within the university.

Measures can be obtained for different :ability level students.

The -question of whether better prediction for the various levels will

occur by adding a measure of variability needs to be investigated.
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There is some relationship existing between the student's grade
point .average -and grade point variance. The significant negative corre-
lations indicate that as the grade point average increases, the grade
point variance decreases. The patterns of variability among high ability
and low achieving students needs to be further -analyzed in relation to
the student's patterns of academic functioning. The significant negative
correlations between the measure of central tendency and measure of
variance indicates that they are not independent. This may be the result
of the student's manipulation in an effort to gain control of his aca-
demic program. It may be caused by administrative policy or by areaction
of the faculty toward what they consider to be an unsatisfactory evalua-
tion process. This lack of independence between GPA and GPV needs to be
investigated in view of these possible causes.

The variability of male academic performance in relation to the
predictive instruments utilized in the study, provided the groundwork
for further investigation into the sex-linked differences involved in
academic performance. The patterns of performance for males as compared
to those for females as they pursue their academic career should be
further explored. The relationship between the variability of perfor-
mance and the qentralvtendency of performance should be further investi-

gated for males and females.
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