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CHAPTER I
INTRODUCTION

The 136-year history of the public junior community
college movement is rooted in the private two-year col=-
lege, the first being Monticello College (1835) and the
second, Susquehanna University (1858) (Sack, 1959). From
the time of its inception to the present, the community
college movement has been subject to change, influenced
mostly by the needs of students and society. Tredition-
ally, formal education has been directed toward the pres-
tigious occupations of ministry, law, and medicine. The
Morrill Act of 1862 and the early land-grant colleges
significantly changed this perspective and focused on the
needs for educating students for the practical and neces-
sary occupations of agriculture and technologies.

As the complex nature of our industrial society
increased, more and more emphasis was placed on skills
required to enter the job market. Industrialization had
a profound influence on the community college movement;
short courses were offered in business, secretarial
skills, auto mechanics, machine technologies, and health
services, to mention a few. The con*emporary community
college is viewed by many as a flexible institution
designed to meet the educational needs of the post-high

1
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school population by offering courses and services in the
following five areas:
1. Liberal Arts and Science course--usually
the first two years of college--designed
to transfer to a senior school.
2. Vocational and Technical programs in
trades, industry, agriculture, and semi-
professional fields.

3+ Non-credit courses for adults on a non-
transfer basis.

4. Individual student services, including
guidance and counseling, assistance in
career selection.

5. Efforts to meet the cultural, civiec,

recreational, and other needs of the
community (Blocker et als, 1965, p. 33).

The community college espouses a philosophy far
broader and more directed to the student needs than do
most schools of higher education. It is little wonder
that community colleges have experienced rapid growth in
the states that have higher technical and educational
needs.

The Carnegie Commission on Higher Education, in its
special report and recommendations of June 1970, pro jected
future enrollment in community colleges based on three
assumptions.

Assumption A.--The proportion of undergrad-

Uates in the two-year college will remain

the same as that of 1968 (29 percent).

Assumption Be--0f the future growth in

enrollment, 60 percent will be absorbed in

the two-year college. (This 60 percent fig-

ure has been exceeded in four states during
the past five year period.)
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Assumption C.--~The future annual increase
n the percentage of undergraduate enroll-

ment in the two-year colleges in each state
will be the same as that estimated for each
state from data for the past five-year per-
iod.

The three projections of two-year college enrollment--
ineluding degree-credit and non-degree credit enrollment--
range from 3,100,000 to 4,400,000 in 1980 (Carnegie Com=
mission, 1970).

Table 1 presents the differences in projected enroll=-

ment based on projections B and C.

TABLE 1

Enrollment in Two-Year Institutions of Higher Education,
Actual 1968 and Pro jected to 2000, in Numbers and as
a Percentage of Total Undergraduate Enrollment and
Total Enrollment in Higher Education

Percent of Percent of

Number Undergraduate Total
Year Enrollment Enrollment
Pro jection B Projection C B c B c

1968 1,870,000 1,870,000 29 29 25 25

1975 3,560,000 3,110,000 38 33 32 28
1980 4,430,000 3,740,000 41 35 34 28
1985 4,280,000 3,610,000 42 35 33 27
1990 4,380,000 3,690,000 42 35 33 28
1995 5,340,000 4,400,000 Ly 36 35 29
2000 6,620,000 5,340,000 Lé 37 36 29

Sources Carnegie Commission on Higher Education

The 1980 pro jected figures indicate that the student

enrollment in two-year programs will more than double what
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they were in 1968, and by the year 2000 they will more
than triple the 1968 enrollment figure.

The pro jected enrollment for public two-year colleges
in the State of Michigan follows the more conservative
estimate of Assumption C for the year 1980 (Michigan Depart-
ment of Education, 1969), as can be seen in Table 2.

Table 2 presents the actual and projected enrollment
figures for the State of Michigan for selected years.

The actual enrollment figures for the years 1963 to
1967 and the pro jected enrollment figures for the years
1970 to 1980 indicate clearly that only the public two-
year college in Michigan is increasing its percentage of
total enrollment. Both the private and the public four-
year schools reflect a reduction in percentage of total
enrollment. The continued expansion of the public two=-
year school seems to influence the enrollment figures for
private schools more than it does for public four-year
schools. Fall enrollment figures for public two-year
gchools for 1970 indicate the 1969 estimates err on the
conservative side. Instead of having 109,200 students
enrolled, there were 125,533 students, an under-estimate
of 16,353 students. In 1969 it was estimated that the
1970 two-year public schools of higher education would
enroll 27.5 percent of the total students enrolled in
schools of higher education. Actually, the 1970 enroll-

ment was 31.7 percent, an underestimation of 4.2 percent
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(HEGIS, 1967 to 1971).

Inasmuch as the public two-year schools of higher
education in Michigan are increasing in student enroll-
ment, it would be beneficial to take a close look at cer-
tain student characteristics in hopes of better understand-
ing student needs and potentials, so future programs will

be designed to better serve them and society.

Lake Michigan College (LMC)

The community college of particular interest to this
study is Lake Michigan College, Benton Harbor, Michigan.
LMC was established in 1946 as an educational extension
of the Benton Harbor Public School District. At that
time it was called the Benton Harbor Junior College and
was supported by the same tax subscription district as
the K-12 program. College classes were originally held
in the high school from 4300 P.M. to 11:00 P.M. In 1954
the Board of Education renamed the Junior College, the
Community College and Technical Institute.

In 1959 a new facility was built to house the growing
community colleges About $200,000 was earmarked for a new
science building on campus. In 1962 the Whirlpool Founda-
tion financed and built the Louis Cassius Upton Memorial
Technical Center. The building was finished and occupied
in June of 1963. In the same year the electorate of Ber-

rien County voted to establish and support a county-wide
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community college district. Plans were made to relocate
the rapidly expanding community college to new and larger
facilities designed to accommodate 5,000 students. At
present the new campus is located on 259 acres of land
situated between I-94 and I-96. Phase I--the limited
liberal arts and science wing--was completed and occupied
in 1969. Phase IT expanded the liveral arts and science
capacity of the school and added a multi-purpose health
education facility and an administrative "bridge."
Phase III is expected to be finished after 1972 and will
house the technologies and certain vocational facilities
(LMC Catalog)e

Lake Michigan College has grown from fewer than 100
students in 1954 to its present size of 3,800 full-time
equivalent enrollment (North Central Report=--LMC). This
growth of student population has seen an addition of over
500 students per school year for the past three years,
with a promise of continued steady growth for years to
come s

Lake Michigan College has expanded not only in stu-
dent numbers over the past years, but also in terms of
courses offered to the students. With rapid expansion
has come a need to offer different subject matter to stu=~
dents of differing abilities, interests, and personalities.
Too many times the expansion of the college has outstripped

its knowledge of how well it is meeting the needs of the
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students it serves and how successfully the students are

meeting the standards of the courses offered.
Statement of the Problem

Traditionally, the community college maintains an
open~door policy, allowing all applicants to enter regard-
less of prior academic performance. Too many times the
student is motivated by unrealistic wishful thinking when
he selects courses to study. This often leads to failure
and disappointment because the student has attempted a
course of study too difficult for him. If information
were available that would allow the student more insight-
ful counseling about his ability levels and his chances
of success, he might then select courses in keeping with
his talents that could lead to greater probability of
academic success.

If more precise indices of predicting academic out-
come were employed, it is assumed thats (1) students
would better understand their probable chance of success
in a given curriculum; (2) better-placed students would
be encouraged to continue their education to a more mean-
ingful level related to their ability and expectations;
(3) the college would enjoy a more favorable reputation
in the community as a means of serving individual needs;
(4) the college would have a better understanding of the

value of the placement and entrance instruments; and
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(5) with accurate knowledge of the value of present pre-~
dictive instruments, plans could be made to improve future
prediction by asking for more relevant information from
the high school or the applicant before admission to the
college.

Fricke (1956) raises an interesting question when he
states that "high predictive accuracy is undesirable
because it implies an inability on the part of the colleges
to challenge good students or to help poor ones." TIf we
assume the basic purpose of education is to constructively
change behavior to meet the needs of the individual and
society, high predictive efficiency would imply that human
behavior, once it is diagnosed, was unchangeable regard-
less of the nature of the experiences it faced. Such an
admission would be tantamount to admitting ineffectiveness
in producing change in students. If, when the student
enters a program, we know precisely how much he will
change, or if indeed he will change at all, we have in
essence removed the variability factor from the human per-
sonality. Fricke continues his discussion by stating the
"predictive researchers should be continually at work to
improve their techniques while guidance personnel and
faculty should be constantly involved in reducing the
efficiency of predictive techniques via special guidance,
tutoring, and incentive programs to stimulate the student

on to greater achievement."
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The scientific approach implies that man must observe,
understand, predict, and control. If observations are
objective in nature, more precise understanding is pos-
sible. A thorough understanding of the phenomenon under
study necessarily leads one to predict that certain out-
comes will take place when antecedent conditions are met.
When prediction is precise, controls then may be imposed
more effectively to the greater advantage of all concerned.

It is the intent of this study to address itself to
the problem of evaluating the efficacy of certain avail-
able indices in predicting student grade point average for
students at LMC» It is felt that the available predictive
indices differentially predict student grade point aver=
age, relative to the moderator variables of high school
origin, sex, and academic curriculum undertaken. The pre-
dictor variables for this study will be the amount of
interruption between high school and college and the five
American College Testing Program scores of English, Math-
ematics, Social Science, Natural Science, and a Composite
score. Only students with ten or more accumulated semes-

ter hours or more will be included in this study.
Moderator Variables

For purposes of this study, the term "moderator var-
iable" is defined as a category or class to which a sub-

ject would be a member that conld differentially effect
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the relationship between predictors and criteria.

High school origin

It is thought by some educators that students from
“smaller high schools tend to be handicapped when they
attend college. Reasons for this tend to be related to
limited curriculum, lower teacher preparation and exper-
ience, and lower amount of money spent per student in the
smaller high schools.

Larger high schools often are able to track their
students into college preparatory curricula. The accel=-
erated courses help prepare the student for better study
habits in college by placing a greater premium on academic
excellence.

It is hypothesized thats (1) students from large
high schools will have higher mean college GPA than stu-
dents from small high schools; (2) students from large
high schools will have higher mean ACT Composite scores;
and (3) predictions of academic success will be more accu=-
rate for students from large high schools than it will be

for students from small high schools.

Sex differences

The sex of an individual often determines what treat-
ment he will be accorded by society. Our society expects

sex-appropriate behavior from its members and often moves
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to insure an acceptable level of conformity. Parents
expect boys to be more active, assertive, and "thing"
oriented; whereas girls are expected to be more passive,
cooperative, and people oriented. When a child reaches
school age, sex identification patterns are generally

well established. The more active assertive behavior of
boys is often inappropriate for school success. Teachers
tend to reward cooperative bekavior more than active behav-
ior. Indeed, elementary teachers consider discipline a
greater problem with boys than it is with girls.

Generally, girls tend to have higher mean GPA than
boys, and they also tend to score higher mean ACT sub-
tests (ACT Technical Report, 1965). It may be that the
general reward system for sex-appropriate behavior pre-
pares the females in our society to score higher on stand-
ardized tests and to gain higher grade point averages in
school.

It is hypothesized thats (1) females will have a
higher mean GPA at LMC than males; (2) females will have
higher mean Composite ACT scores than males; and (3) the
relative effectiveness of the ACT scores and amount of

interruption as predictors will vary as a function of sex.

Curriculum

The curriculum at LMC is divided into two sectionse-=-

transfer and non-transfer. The transfer curriculum is
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13
designed to meet the needs of those students who plan to
continue their education into a third and fourth year at
a senior college. Basically, the transfer curriculum is
considered comparable to that of any reputable four-year
institution.

The non-transfer curriculum is made up of courses
considered acceptable for job entry at the end of one or
two years. In the main, these courses are not considered
transferable to a senior institution.

A priori logic suggests that students who enter a
non-transfer curriculum might be quite different from
those who enter the transfer curriculum. The non-transfer
students might be expected to be less able intellectually
and less academically motivated than those in the trans-
fer curriculum, and as such they might be expected to
register lower GPA and ACT scores than the transfer stu-
dents.

The hypotheses to be tested ares (1) students in
the transfer curriculum will tend to have higher mean
college GPA than students in the non-transfer curriculum;
(2) students in the transfer curriculum will tend to have
higher mean composite ACT scores than the students in the
non-transfer curriculum; and (3) the relative effective-
ness of ACT test scores and amount of interruption, as

predictors, will vary as a function of curriculum.
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Predictor Variables

Interruption

Interruption is the amount of time that elapses
between the termination of high school and the onset of
college.

Most of the community college students come directly
from high school into college with no interruption; how=
ever, there is a segment of the community college popula-
tion that does have one or more years of interruption.

Interruption might offer the student more insight
into his goals and ambitions and hence produce a more
mature response to the demands of the college task. The
Epler study (1947) of the returning veterans after World
War II indicates the superior academic performance of the
older student. Doty (1967) found the more mature co-ed
student (median age 25) able to adjust successfully to
the demands of the undergraduate academic life and compete
successfully with the younger co-ed student.

It is hypothesized thats (1) interruption will sig-
nificantly add to the prediction of GPA at all levels;
(2) interruption is positively correlated with GPA; and

(3) interruption is positively correlated with ACT scores.

American College Testing Program

The ACT is a standard entrance examination given to
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15
incoming students. It is used primarily to assist in
admitting and placing the student in appropriate courses.
This test yields scores on English, Mathematics, Social
Science, Natural Science, and a Composite score, which is
an average of the four academic area scores.

The English usage examination is an 80-item,
50-minute test that measures the student's
understanding and use of the basic elements
in correct and effective writing; punctua-
tion, capitalization, usage, phraseology,
style, and organization.

The Mathematics usage test is a 40-item,
50-minute examination that measures the
student's mathematical reasoning ability.
This test emphasizes the solution of prac-
tical quantitative problems which are
encountered in many college curricula.

The Social Studies reading examination is

a 52-item, 40-minute test that measures

the evaluative reasoning and problem solv-

ing skills required in the social studies.

The Natural Science reading examination is

a 52-item, 40-minute test that measures the

critical reasoning and problem solving

skills required in the natural sciences

(Lindquist, 1960).

The underlying concept is that the best way to pre-
dict college performance is to measure as directly as
possible those academic skills needed to succeed in col~
lege. It is hypothesized that the ACT is an effective

predictor of college grade point average.
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CHAPTER II
REVIEW OF LITERATURE

Objective prediction finds its early roots in France,
where the first intelligence test was developed. The
instrument was developed by Binet and Simon. Ruch (1967)
recounts the circumstances that led to its developmento.

In 1904, the Minister of Public Instruction in France
formed a commission of medical men, educators, scientists,
and public officials to study the problem of how to teach
the feeble-minded children in the public schoolse. The
important work of this commission was done by Binet, a
psychologist, and Simon, a physician. These men believed
that, before a program of instruction could be planned,
it was necessary to work out some way of measuring the
intelligence of the children they were to study.

This early beginning led finally to the proliferation
of test instruments designed to describe and ultimately
predict the behavior of people in virtually every mode of
human endeavors.

With the development of test instruments, there was
a parallel expansion of statistical sophistication and
usage to aid the researcher in his understanding of his
data. This led to an increased number of studies that
sought to understand the relationship between test scores

16
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and future performance.

Prediction

An early and ready target for this technique was
school performance. One of the earliest studies of pree
diction of academic success was done by Lincoln (1917),
with an early version of the College Entrance Examination
Board Test (CEEB). He found a correlation of .47 and .41
between CEEB and college standing in two collegese. The
correlation between high school record and college stand-
ing for the two schools was .69 and .58.

Johnson (1924), at the University of Minnesota, found
intelligence tests somewhat less reliable for predicting
than high school grades. High school records and fresh-
man grades correlated .63, while intelligence tests corre-
lated .50s A multiple coefficient of correlation of .68
for women and «65 for men was found when the predictors
were combined.

Odel (1927) reported correlations of .38 between the
Otis Mental Abilities Test and Freshman Grade Point Index.
He also found correlations between intelligence scores
and grades in specific courses ranging from .40 for arith-
metic to -.19 for athletic coaching. Correlations of high
school average with specific subjects ranged from =.17 for
physics to .62 for horticulture.

A summary of 47 prediction studies was made by Segel
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(1934), who found median correlations between general
college scholarship to be .44 for general mental testsi
«55 for general achievement tests; and .37 for tests of
specific traits, aptitude, and achievement. He reported
median correlations between general mental tests and spe-
cific college subject grades as .39 for English, .36 for
Mathematics, 30 for Biology, 34 for Chemistry, and .34
for Social Studies.

Harris (1940) presents a summary of the literature
from 1930 to 1938. He reported a number of investigations
that found high school grades and high school rank to be
the best single predictor of academic success.

Durflinger (1943), in an excellent survey of recent
research findings, reported correlation coefficients of
«55 for school rank and college grades. He found the
ma jority of the studies were in the range of .50 to .60.
Multiple correlations between .60 and .70 were typical
when high school grade average was combined with test
scores. The median correlation between intelligence tests
and academic achievement was .52. Durflinger maintains
that findings from one institution cannot be transferred
unchanged to another college, and that high school records
are the best single predictive index to use in placing
high school applicants.

In 1965, Lake Michigan College adopted the American

College Testing Program as its entrance examination
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instrument. The American College Testing Program was
developed at the University of Iowa in 1960 as an out=-
growth of the Iowa College Scholarship Placement and Test-
ing Program from a core of the Tests of Educational Devel=-
opment. The ITED tests were developed at the University
of Towa in 1942 to take the place of the then existing
state testing program, which was basically factual infor-
mation testing and not educational development testing.

To overcome this type of testing, the ITED was designed
to measure growth of skills and abilities, thus making
the student, rather than the subject matter, the center

of teaching.
ACT Prediction

Studies have shown the ACT to be a successful instru-
ment for predicting academic success as well as a measure
of scholastic achievement.

Munday (1968) administered the American College Test-
ing Program (ACT) as well as several other scholastic
aptitude, achievement, and intelligence tests to freshmen
from 51 colleges and universities. High school rank and
study habit data were also obtained for the students.
Results showed standard ACT predictors--the combined
weighted test scores and related high school grades--to
be correlated with measures of intelligence, scholastic

aptitude, English and reading achievement, high school
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rank, and study habits. Separate ACT test scores were
found to be significantly related to measures of intelli-
gence as well as to English and reading ability, but unre=-
lated to study habits. High school rank was also unrela-
ted to study habits, but highly related to ACT student-
reported high school grades. This close relationship
between self-reported ACT high school grades and actual
high school rank was noted as highly significant since

ACT grades are much easier to obtain. In general, results
suggested that no significant improvement in prediction of
college grade point average would result from combining
other predictors with the ACT.

Lindquist (1961), in the first ACT research report,
presented a summary of multiple correlations of ACT sub-
tests and high school grades in particular subjects versus
college grade averages in particular courses and overall
grade point average. These correlations are based on data
supplied from member schools in which at least 50 cases
were reported for the separate academic areas and at least
100 cases for the overall grade point average. The multi-
ple correlations ranged from .83 to .38 for the separate
areas and from .80 to .50 for overall grade averages. The
median multiple correlations weres English, .63; Mathe~
matics, o543 Social Studies, .63; and Natural Science,
«59« The median multiple correlation coefficient for over-

all grade average was .68. Correlations of subtest scores
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separately with the criterion were not reported except in
"typical” cases. For these, the English subtest was found
to correlate «47 with college grades in English; the Mathe-
matics subtest correlated .34 with college grades in Mathe-
matics; the Social Studies subtest correlated .37 with
grades in Social Studies; and the Natural Science subtest
correlated .42 with grades in Science. The correlations
of the subtests with overall grade average for one school
reporting 1,798 cases weres English, .46; Mathematics,
+37; Social Stidies, .47; and Natural Science, +40. The
ACT Composite correlated .53 with the overall grade point
average.

Higgins (1963), while studying community college stu~-
dents at Bismark Junior College, found thats (1) students
coming from larger high schools tend to be better prepared
for college work than students from smaller high schools;
(2) girls tend to score higher on English and Social Stud-
ies on the ACT than do boys: (3) girls appear to live up
to expected levels of college performance, as predicted
by ACT scores and high school GPA, more often than boys;
(4) on the basis of correlations, ACT Composite and Eng=
lish scores appear to be the best predictors of college
grades outside of high school GPA; and (5) in general, all
ACT scores appear to predict college grades rather well.

Hoyt (1966) reviewed a recent experiment conducted

by the American College Testing Program's research service
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using students enrolled in two-year occupational-terminal
curriculums. A total of six groups from six two-year
colleges in six different states was represented. Stan-
dard ACT data (test scores, select high school grades)
were used to estimate their academic potentiale. These
potentials were related to overall college grades and to
grades in various academic courses. Comparisons were
made with all research service participants (205 colleges)
and with junior college research service participants

(43 colleges)s Within the limits of these samples, the

following conclusions seem justifieds

1. The academic potentials of the six groups
were remarkably homogeneous. This was
more true when potential was measured by
high school grades than when it was mea-
sured by ACT scores.

2+ These potentials were well below the aver-
age established for all colleges, but only
slightly below the general junior college
averages They were weaker in English and
Social Studies than Mathematics and Natural
Science.

3+ College grades for these students averaged
slightly higher than comparable grades for
all college and for all junior college stu-
dents. However, there were marked institu-
tional differences suggesting that grading
practices did not follow a uniform standard
from college to college or from department
to department.

L. ACT scores and high school grades were
about equally predictive of college grades.
The level of predictability was, however,
reduced over that typically obtained from
such datas

The American College Testing Program Technical Report
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(Lindquist, 1965) indicates that median predictive valid-
ities of the individual ACT tests range from .37 to «50.

The data are based on a 20 percent random sample of col-
leges participating in the 1962, 1963, and 1964 Research
Service programs.

As Table 3 indicates, English and Social Studies

correlate highest with their academic subjects, while the

r for Mathematics and Natural Science, although lower, is
substantial. All r's in the table are significant at the

1 percent level of confidence.

TABLE 3
Predictive Validity of Five ACT Scores

Number Number s
Variables of of Med;an
Colleges Students
English test vs.
College English GPA 122 544335 <498
Mathematics test vs.
College Mathematics GPA 9L 27,582 374
Social Studies test vso 119 42,990 466

College Social Studies GPA
Natural Science test vs.

College Natural Science 106 38,030 374
GPA
Composite vs. 122 59,164 497

College Overall GPA
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CHAPTER III
METHODS, DESIGN, AND PROCEDURES

The sample for this study was drawn from the student
population, at Lake Michigan College, which had completed
its education. Student information is accumulated in an
inactive file in the records center. The inactive file
is the repository for personnel records of those students
not taking courses in any current semester. Records for
the years of 1965, 1966, and 1967 were selected for this
study for two reasonss (1) 1965 was the first year the
American College Testing Program was used at Lake Michi-
gan College; and (2) it was assumed that most, if not all,
of the students selected to participate in this study had
completed their education at LMC and would probably not
take any more courses.

The records are stored alphabetically, and it was a
simple matter to systematically go through the cards and
select the students who had matriculated in one of the
three years, and record the information for tabulation.

The following information was gathered on all stu=
dents selected for this studys student identification
number; sex; high school origin; date of birth; age at
high school graduation; age at entrance to LMC; number of
years that intervened between high school and college;

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



25
area of study while at LMC (transfer or other curriculum);
total grade point average while at LMC; number of semester
hours completed; number of semesters attended; and five
American College Testing Program scores--English, Mathe-
matics, Social Science, Natural Science, and Composite
Scores.

All students who had ten semester hours or more of
accumulated credit at LMC and for whom the ACT scores were
available were included in this study. It was assumed
that the ten semester hours would be sufficient to separ-~
ate the serious students from those who take one or two
classes, either to satisfy their curiosity or to meet the
requirements for job or school somewhere else.

Student profiles were partitioned into groups based
on three moderator variabless (1) high school origin,

(2) sex, and (3) curriculum.
High School Origin

The County Intermediate School District provided the
data necessary to determine if a school system would be
classified as large or small. The enrollment figures for
10th, 11th, and 12th grades for each school for each of
the three years used in this study were gathered. The
total enrollment for the three years for the three grades
was accumulated and averaged, giving a mean number of

students per year of 562. Any school with more than 562
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students was classified as a large school, and any school
with fewer than 562 students was classified as small.

Four schools were classified as larges Benton Harbor
(2,118), Niles (1,358), St. Joseph (919), and South Haven
(695)s Thirteen high schools were classified as smalls
Lakeshore (532), Brandywine (514), Buchanan (481), Coloma
(453), River Valley (438), Lake Michigan Catholic (354),
Berrien Springs (346), Watervliet (317), New Buffalo (256),
Eau Claire (228), Bridgman (212), Galien (171), and Covert
(161).

A third category of LMC students in this study emerged,
called "others." These are students who did not come from
one of the seventeen high schools located in LMC's tax dis-
trict. These students came from a high school for which
no determination of size could be made.

Table 4 presents the distribution of students based

on high school origin.

TABLE 4

Number and Percentage of Students Distributed
by High School Origin

Source Number Percent
Large high schools 706 56
Small high schools 350 28
Other high schools 202 16
Total 1,258 100
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Large high schools contribute twice as many students
to the LMC population as do small high schools, even
though reason would dictate that they would contribute
equally. Sixteen percent of the study sample came from
outside the tax district and could not be classified as
from a large or a small high school, and were placed in

the category of "other."
Sex

Sex distribution was determined by a simple count of
those students whose names were masculine or feminine.
Table 5 presents the distribution of students in this

study based on sex.

TABLE 5

Number and Percentage of Students
Distributed by Sex

Sex Number Percent
Male 749 60
Female 509 40

Total 1,258 100

Table 5 indicates that 60 percent of the students in

the prediction sample are male and 40 percent are female.
Curriculum

When a student registers for classes at IMC he selects
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a curriculum. If he selects the transfer curriculum, he
indicates that he intends to pursue a course of study
that will lead him to an advanced degree. This involves
study beyond the community college level, and may be in
either the liberal arts or in the science areas. If a
student chooses a curriculum that is considered "termi-
nal" at the two-year college level, he might choose a
course of study that would lead to a two-year associate
degree or one that awards a certificate of achievement
after a shorter period of study. Students who selected
a transfer curriculum were classified as "transfer" and
those who selected a curriculum other than transfer were
classified as "other."

Table 6 presents the distribution of students based

on curriculume.

TABLE 6

Number and Percentage of Students
Distributed by Curriculum

Curriculum Number Percent
Transfer 1,029 82
Other 229 18

Total 1,258 100

Over 80 percent of students involved in this study
were registered in a "transfer" curriculum, less than

20 percent were registered in the "other" curriculum.
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The three moderator variables of high school origin,
sex, and curriculum were partitioned into twenty-five
discrete subgroups. A total for all groups, regardless
of high school origin, sex, and curriculum, produced the

twenty-sixth group.
Prediction sample

The number and percentage of students for each of

the twenty-six discrete groups is presented in Table 7.

TABLE 7

Number and Percentage of Subjects in Each
of the Twenty-six Prediction Samples

Group No. % Group Nos %
Total 1,258 100
LHS 706 56 SHS-M 222 18
SHS 350 28 SHS-M~Tr 176 14
OHS 202 16 SHS=M-0th 46 4
M 749 60 SHS-F 128 10
F 509 40 SHS-F-Tr 96 7
Tr 1,029 82 SHS-F-0th 32 3
oth 229 18
LHS-M 402 32 0HS=-M 124 10
LHS=M=Tr 346 27 OHS=M~-Tr 104 8
LHS-M~-0th 56 5 0HS=M-0th 20 2
LHS-F 304 24 OHS=-F 78 6
LHS~F=-Tr 243 19 OHS=F=Tr 6l 5
LHS=-F-0th 61 5 OHS-F-0th 14 1
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Abbreviations used in this table ares LHS--Large High
School; SHS--Small High School; OHS--Other High Schoolj;
M--Male; F--Female; Tr-Transfer Curriculum; and Oth--

Other Curriculum.
Criterion measure (GPA)

The criterion measure (GPA) was partitioned into
three categories representing low achievement (E and D
work, or a GPA of 0 to 1.0), average achievement (C work,
or a GPA of 2.0 to 2.9), and high schievement (B and A
work, or a GPA of 3.0 to 4.0). All predictions were based
on the probability of membership of the student profiles

within one of these criterion groups.

Predictor variables

For each of the subjects in the prediction sample,
five ACT scores (English, Mathematics, Social Studies,
Natural Science, and Composite) were tabulated, as well
as the amount of interruption between high school and
colleges These six measures constituted the predictor
variables that were used to predict the membership of
each subject in one of the tri-partitioned criterion
groups. Twenty-six separate prediction equations were
developed, one for each of the twenty-six discrete groups

listed in Table 7.
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Validation sample

An independent sample of 441 student profiles was
collected to test the accuracy of the prediction formulae
in predicting criterion group membership. The 441 student
profiles in the validation group met the standards of a
minimum of ten semester hours completed and five ACT
scores available. These profiles were also drawn from
the inactive files. The sample was collected during the
spring of 1972 from those students who registered at LMC
during the fall of 1968 and of 1969. Since the valida-
tion sample is considerably smaller than the prediction
group, it may be assumed that an increased proportion of
those students who entered in 1968 and 1969 were still in
the process of taking classes and would not be found in
the inactive file.

The ratio of students from LHS, SHS, and OHS remains
essentially the same from the prediction group to the
validation group, as to sex and curricula. In fact, all
categories remain nearly unchanged except by a few per-

centage point differences.
Statistical Treatment

Homogeneity of prediction sample

An analysis of variance test was conducted on the

GPA for students in the 1965, 1966, and 1967 predictor
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TABLE 8

Number and Percentage of Subjects in Each
of the Twenty-six Validation Samples

Group No. % Group No. %
Total [ 100
LHS 237 54 SHS=M 77 17
SHS 143 32 SHS=M=Tr 65 15
OHS 61 14 SHS=M-0th 12 3
M 233 52 SHS-F 66 15
¥/ 208 48 SHS=-F-Tr 52 12
Tr 352 80 SHS=F-0th 14 3
oth 86 20
LHS=-M 124 28 OHS=M 32 7
LHS=M=Tr 109 25 OHS=M~Tr 28 6
LHS=-M~-0th 15 3 0HS-M-0th b 1
LHS=F 113 26 OHS~-F 29 7
LHS=F-Tr 84 19 OHS=F=Tr 14 3
LHS~F=0th 29 7 OHS-F-0th 15 3

sample to determine if the samples over these three years
were homogeneous. If homogeneity is established; i.e.,

the analysis of variance produces an F that is not signi-
ficant, it may then be assumed that what differences do
exist in means and standard deviations are not sufficiently

large to jeopardize the homogeneity.

Testing hypothesis of group differences

A t-test was run to determine the significance of

differences between the GPA and ACT means when the group
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was divided on the basis of the moderator variables of
sex, curriculum, and high school origin.
Product moment correlation coefficients were devel-
oped for all predictor variables and the criterion mea-
sure. Intercorrelations of predictor and criterion mea-
sures are found in Appendix A for prediction group and

validation groupe.

Discriminant analysis

Discriminant analysis program BMD@5M (Rao, 1952) was
used to develop the prediction equations. Separate sets
of alpha and beta weights were developed for all twenty-
six discrete groups and for each of the three categories
of the criterion measure. The BMDZ5M program systemati-
cally weighed each student profile and each component
which was used to predict criterion group membership, and
selected the category of "most likely membership" and
assigned him to that category. The program also deter-
mined if this was an accurate or inaccurate categoriza-
tion, and tabulated the number of accurate classifica-
tions for each of the three criterion levels.

Prediction equations which were developed upon the
prediction group were then applied to the validation
group in order to determine the stability and accuracy
of the predictions. The general form for the prediction

equation used for this program isi
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Y = -C+B1X1+B2x2+. cesss .Bsx6

Where o is the constant for the likelihood of criterion

group membership, B1 is the beta weight for interruption,

B, is the beta weight for ACT-English, etc. All student
profiles were treated by the alpha and beta weight unique

to their prediction group membership--i.e., all LHS-M-Tr
analyzed by the statistical treatment unique to that

group, and so for all twenty-six groups. The alpha and

beta weights for each of the twenty-six discrete groups

are found in Appendix C.

Index of forecasting efficiency

The index of forecasting efficiency (Guilford, 1950)
is defined as the percentage reduction in errors of pre-
diction by reasons of correlation between two variables.
The formula iss

E = 100 (1-\V/I=T?)
All product moment correlation coefficients between pre=-
dictor variables and criterion measure were treated with
the index of forecasting efficiency. Appendix A displays
the correlation coefficients between the predictor vari-
ables and GPA as well as the index of forecasting effi-

ciency (E).

Practical application of prediction

A master card will be prepared for each of the twenty-
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five predictor categories that indicate the alpha and
beta weights for each grade membership group (high, med-
ium, and low). When the ACT results are returned to the
college, a counselor will ascertain which of the twenty-
five discrete prediction categories the counselee best
fitse In the event precise predictive information is not
avaliable for his category, the counselor may take the
option of using the nearest possible category to the stu-
dent's characteristics, realizing that the accuracy of
prediction will be reduced and the results will have to
be interpreted with more caution.

The student®s ACT scores will be punched into the
computer along with the prediction information. The com=-
puter will then process the information and print out the
probability of the student's membership in either a low,
medium, or high academic achievement group. Within
moments, the counselor and student will know the probable
academic success of the student. With this knowledge,

more enlightened decisions could be made.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER IV
RESULTS

The results of this study will be presented in the
following orders (1) analysis of variance of the criter-
ion measure for the prediction group for the years 1965,
1966, and 1967 to determine homogeneity with respect to
level of academic achievement; (2) results pertaining to
testing the hypotheses for the moderator variables; and
(3) results pertaining to testing the hypotheses for the

predictor variables.

Homogeneity of Criterion Measure
for Prediction Group

Table 9 presents data on the cumulative grade point
TABLE 9

Summary Data and Analysis of Variance Data for
GPA for the Years 1965, 1966, and 1967

1965 1966 1967
ns 47k 386 397
M3 20231 2.328 24324
SD1 » 765 676 717
Source gs DF MS F
Between groups 24689 2 1344 24564
Within groups 660,716 1255 524 .o
Total 6634405 1257
36
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average for those students comprising the prediction group
differentiated on the basis of year of entry--1965, 1966,
and 1967. In addition to the results of an analysis of
variance, the means and standard deviation for GPA for
each group is given. An F of 2.564 with 2 and 1255 degrees
of freedom is not significant at the .05 level of confi-

dence.

Moderator Variables

Hifh school origin

Table 10 presents the grade point averages and asso-

TABLE 10

Mean GPA Data and t Values for High School
Origin for Prediction Sample

LHS SHS % DF o
n 706 350 ot
M 20295 2,288 0,154 1054 signi=
SDs +702 680 ficant

LHS OHS t DF P
n 706 202 ot
Ms 2.295 20231 1.137 906 signi-
SDs 0702 714 ficant

SHS QHS t DF D
ni 350 202 ot
Mt 2.288 24231 1.137 906 S§gni-
SDs 679 o 71k ficant
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ciated t tests for students classified according to high
school origin. Table 10 indicates that the highest t value
of 1.137 with 906 degrees of freedom is not significant.
None of the comparisons were significant.

Table 1l presents mean ACT composite scores relative
to high school origine. This table indicates that the dif=-
ference in ACT-Composite score between LHS and SHS, as
indicated by a t value of .44l, is not significant. It
also indicates that there is a significant difference in
the ability of students from large high schools and small

high schools to score higher ACT-Composite scores than

TABLE 11

Mean ACT-Composite Scores and t Values
Relative to High School Origin
for Prediction Sample

LHS SHS t DF p
n 706 350 not
Ms 19,160 194350 o4kl 1054 signi-
SDi 6.810 6,090 ficant

LHS OHS t DF P
ni 706 202
M3 194160 17.870 24517 906 <. 02
SD1 6.810 4.790

SHS OHS t DF P
ni 350 202
M 19,350 17,870 2,959 550 <.01
SDs 6,090 4,790
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students from other high schoolss Two t values are sig-
nificant, LHS-OHS at the «02 level and SHS-OHS at the .01

level of confidence.

Sex

Table 12 shows the mean GPA and t value for male and
female groups. The mean GPA of 2.162 for males is signi-
ficantly lower than the mean of 2.461 for the female stu-
dents. The t value is significant at greater than the

«01 level of confidence.

TABLE 12

Mean GPA and t Value for Male and Female
Students for Prediction Sample

Males Females t DF P
ns 749 509
M 2,162 24461 7:627 1256 < o0L
SDs 675 691

Table 13 presents the mean ACT-Composite scores for

TABLE 13

Mean ACT-Composite Scores and 1 Value
for Male and Female Students
for Prediction Sample

Males Females z DF P
ns 749 509
M 19.400 18.440 2,095 1256 <01
SDs 54960 5.420
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males and females. The t value of 2.095 for 1256 degrees
of freedom is significant at greater than .0l level of

confidence.
Curriculum

Table 14 presents the mean GPA for transfer and other
curriculums The t value of 2.766 with 1256 degrees of
freedom is significant at greater than the .0l level of

confidence.

TABLE 14

Mean GPA and t Value for Curriculum
for Prediction Sample

Transfer Other t DF p
ni 1029 229
Ms 24316 20175 2.766 1256 <01
SDs .686 « 737

Table 15 presents mean ACT-Composite scores for

transfer and other curriculum. The t value of 3.939 with

TABLE 15

Mean ACT-Composite Scores and t Value for
Curriculum for Prediction Sample

Transfer Other i DF P
ni 1029 229
M 19.320 17,670 3.939 1256 < .01
SD1 54670 54980
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1256 degrees of freedom is significant at less than the

.01 level of confidence.
Predictor Variables

Table 16 provides a summary of the product-moment
correlation coefficients found in Appendix A. Only those
correlations significant at the .01 level of confidence
are presented in this table. Viewing the intercorrela-
tions between predictors and criterion for the major mod-
erator variables will indicate that the correlations are
positively related to GPA. This generalization holds true
for the prediction sample as well as the validation sam=-
ple. This table indicates that the correlations tend to
increase from the prediction sample to the validation sam-
ple, for most predictors. The exception to this general-
ization is interruption, where a reduction in the magni-
tude of the correlation is noted from the prediction sam-
ple to the validation sample.

Differences in the correlations will be noted between
the different levels of the moderator variables for each

of the six predictorse.

Interruption

Table 16 indicates that the highest correlation
between amount of interruption and GPA for the moderator

variable high school origin, is OHS, with an r of .33.
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Summary Table of Appendix A.

TABLE 16

Intercorrelations Between Predictors and Criterion

for Prediction (P) and Validation (V) Samples. Correlations Significant
at Least the .01 Level of Confidence are Given
Sggaegis Inter. Eng. Mathe Soc. St. Nat. Sci. Composs
P v P v P v P v P v P v P v
Total 1258 Lh1 .16 W14 W36 . 6 422 W2 .32 39 26 W26 o35 39
LHS 706 237 W12 4 a 38 4w 24 429 W37 439 .29 W34 .39 W43
SHS 350 143 e e e s 933 39 422 o 0 W29 WL 427 .29 .29 W44
OHS 202 61 433 o v W34 o4 1B 44 422 v 4w s s s 428 4
M 749 233 b o 4 429 4 s #3325 423 432 428 + s 435 .29
F 509 208 15 & o 39 G499 .20 432 .38 W51 .32 W46 W42 .57
Tr 1029 352 .16 W16 W34 W40 .22 .26 .32 W42 428 028 .36 W43
Oth 229 89 e o e e GBI W31 W21 . 0 W29 W24 W18 . ¢ W30 . .
LHS-M 1402 126 w4 e e W31 432 W37 427 o34 430 031 . . 039 W34
LHS-M-Tr 346 109 o« o & 27 <38 W34 428 432 o3L 429 427 .37 437
LHS-M-0th 56 15 236 o 0 W48 s 651 4 s 437 e 6 436 4 55 .
LHS=-F 304 113 e s s e e 55 L19 WAL W3 .56 W32 .58 W45 L62
LHS-F-Tr 243 B  w w e e 439 057 o o« JB6 W43 61 W40 W62 Juk L66
LHS=F=-0th 61 29 e s e s oMb 050 432 4w 436 4 e e e e e WH2 4
SHS=-M 222 77 23 o s 028 437 429 W34 429 W41 430 W37 432 W45
SHS=M=~Tr 176 65 426 o & 027 40 429 W45 430 W45 429 o442 .36 .53
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Appendix A, Table 19, indicates that such a correlation
reduces errors of prediction by 5.5 percent. This rela-
tionship gives the greatest reduction of error when amount
of interruption is used to predict GPA for both the pre-
diction and validation samples across all major moderator
variable categories.

Inspection of Appendix A confirms that most correla-
tions for all combinations of moderator variables are
positive, but low. This holds true for all correlations
except three, which are negative. These ares SHS-F~0th
in the prediction sample, with an r of ~.052; LHS-F-Tr in
the validation sample, with an r of -.258; and OHS=M-Oth,
with an r of -.585« The r for LHS-F-Tr, -.258, is signi-
ficant at the .05 level of confidence.

Inspection of Appendix B indicates that interruption
is positively correlated with GPA and negatively correla-
ted with most ACT-Composite scores. This relationship
tends to hold true for the prediction sample as well as
the validation sample. The exceptions to this generaliza-
tion are found mostly for the ACT-English and ACT-Social
Studies subtests. Positive correlations occur in the pre-
diction sample for English in LHS, M, Tr, and in the val-
idation sample for SHS, OHS, F, Tr, and Oth. Positive
correlations occur for Social Studies in the prediction
sample for SHS, M, and Tr, and in the validation sample

for OHS. A positive correlation occurs for Composite in
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the validation sample for Tr.

Nine of the thirteen positive correlations occur for
English, four for Social Studies, and one for Composite.
Sixty-seven of the seventy correlations between interrup-
tion and ACT scores are negative, and thirteen are posi-

tive.

American College Testing Program

Table 16 and Appendix A (Tables 19, 20, 21, 22, and
23) reflect the correlations of each of the ACT scores
with GPA. For the prediction sample, the correlation
between ACT-Composite and GPA is higher for LHS than it
is for SHS, and higher for SHS than it is for OHS.
Females have a higher correlation than males, and trans=-
fer curriculum is higher than the other curriculum.

These generalizations apply to the validation sample
with the exception of SHS which has a correlation higher
than LHS, and LHS which has a correlation higher than
OHS.

Table 17 presents the rank ordering of magnitudes of
the correlations between ACT predictors and GPA criterion
for major moderator variables.

As Table 17 indicates, the ACT-Composite scores for
the predictor sample are ranked first and second more
times than any other predictor, indicating that Composite

gcore correlates higher with GPA than all subtests most
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TABLE 17

Rank Order of Magnitude of Correlations for ACT
Predictors for Major Moderator Variables

1 = Highest Rank

Prediction Sample

Eng. Math Socs St. Nate Sci. Comp.

Total 1 5 3 4 2
LHS 2 5 3 L 1
SHS 1 5 3 4 2
OHS 1 4 3 5 2
M 3 2 5 4 1
F 2 5 3 4 1
Tr 2 5 3 L4 1
oth 1 4 3 5 2
Number of
Times
Ranked asi
1 3 0 0 0 4
2 3 1 0 0 3
3 1 0 6 0 0
4 (4] 2 0 5 0
5 0 4 1 2 0
Validation Sample
Total 3 5 2 4 1
LHS 1 5 3 4 2
SHS 3 5 2 4 1
0HS 2 L 1 5 3
M 3 4 1 5 2
F 3 5 2 4 1
Tr 3 5 2 4 1
Oth 1 5 3 4 2
Number of
Times
Ranked asi
1 2 0 2 0 3
2 1 0 3 0 3
3 L 0 2 0 1
L 0 2 0 5 0
5 0 5 0 2 0
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frequently. English scores correlate second most fre-
quently, Social Studies third, and Natural Science and
Mathematics are tied for lowest correlation.

For the validation sample, ACT Composite score is
ranked first and second more times than any other pre=-
dictor, indicating that Composite scores correlate more
highly with GPA than all subtests most frequently. Eng-
lish and Social Studies are tied for second, Natural Sci-
ence ranks third, and Mathematics ranks last as predic-
tors of GPA, although all are statistically significant.

For both the prediction and validation sample, Com=
posite was first and Mathematics was last. English was
second for the prediction sample and tied with Social
Studies for second in the validation sample. Social
Studies scores ranked third in the prediction sample, and

Natural Science ranked third in the validation sample.

Accuracy of prediction

Table 18 presents the precentage of students cor-
rectly assigned to low, medium, and high GPA group member=-
ship by the BMD@5M discriminant analysis program. This
program also indicated those student profiles incorrectly
clagsifieds The incorrect classifications are not pre=-
sented in this table.

In both the prediction and validation samples, it

will be noted that classification into GPA groupings is
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considerably more accurate for the low GPA group (0 to
1+9) and high GPA group (3.0 to 4.0) than it is for the
medium GPA group (2.0 to 2.9). The validation sample
shows prediction is more accurate for the low GPA group
than for the high GPA group and more accurate for the
high GPA group than for the medium GPA group. The only
exception to this generalization for the major moderator
variables of the validation sample is found in other cur-
riculum, where prediction is more accurate for high GPA
than for low.

In the prediction sample, there is greater accuracy
when predicting high GPA than low, and more accuracy for
predicting low GPA than for medium GPA.

If student profiles were assigned to GPA groups in
a random fashion, it would be expected that each student
would have an equal chance of being assigned to one of
the three groups. This would mean that chance prediction
of GPA group membership would not exceed 33 percent accu-
racy.

Viewing the major moderator variables in the valida-
tion sample--or low, high, and total--indicates that all
but one (SHS~High GPA) exceeds 33 percent. Three of the
medium GPA group meet or exceed 33 percent and four are
below chance expectation.

The accuracy of prediction varies considerably, in

some cases, as a function of the moderator variable levels
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for each of the validation sample criterion categories.
For examples prediction accuracy for high school origin
for the high GPA group ranged from 68 percent accuracy
for LHS to 29 percent accuracy for SHS; for sex, the accu~
racy of prediction for males was 56 percent as compared
to 63 percent accuracy for females; and for curriculum,
the accuracy was 49 percent for transfer and 78 percent
for other curriculum. Similar comparisons can be made
for low and medium GPA group.

Comparing the accuracy of prediction for totals
between the prediction and validation sample (Difference
P-V) shows a loss of accuracy of 4 percent. A loss of
1 percent is noted for LHS, 4 percent for SHS, and 13 per-
cent for OHS. A 3 percent loss of prediction accuracy is
noted for males and 7 percent for females. The transfer
curriculum showed a loss of predictive accuracy of 4 per-
cent, while the other curriculum shows a loss of 7 per-
cent. The median loss across all moderator variable com-
binations was 6 percent.

This loss of predictive accuracy is typical of the
application of prediction equations to a group independent

of the one on which it was initially developed.
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CHAPTER V

CONCLUSIONS, DISCUSSION, AND SUMMARY

Conclusions

Homogeneity of GPA for prediction sample

The results of Table 9 indicate that the F value of
2.564, with 2 and 1255 degrees of freedom, is not signi-
ficant at the .05 level of confidence. It is therefore
assumed that the grade point averages for student samples
from 1965, 1966, and 1967 are sufficiently similar to
treat them as belonging to the same population, thus per-

mitting a pooling of subjects.

High school origin

The data in Table 10 indicated no significant differ-
ences exist in college GPA relative to high school origin.
This leads to rejection of the hypothesis that students
from large high schools will have significantly higher
college GPA than students from small high schools. It
should be noted, however, that students from large high
schools do have the highest college GPA, while students
from small high schools have the second highest college
GPA, and students from other high schools have the lowest
college GPA. Although differences are not statistically
significant, they do fall in the expected direction.

52
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The data in Table 1l indicate that no significant
difference exists for ACT-Composite score between large
high schools and small high schools. This leads to the
re jection of the hypothesis that students from large high
schools will have higher mean ACT-Composite scores than
students from small high schools.

Significant differences were noted between large
high schools (LHS) and other high schools (OHS). A &t
value of 2.517, with 906 degrees of freedom, is signifi-
cant at greater than the .02 level of confidence. Signi-
ficant differences were noted between small high schools
and other high schools. A % value of 2.959, with 550
degrees of freedom, is significant at greater than the
+01 level of confidence.

The rejection of the hypotheses related to high
school origin may have to do with the socio-economic com-
position of students from the largest high school in the
studye. This high school is composed primarily of stu-
dents from lower middle class or upper lower class. This
school district has the largest number of ADC families of
any school in the county. Very few of these students
come from homes that would be considered middle-class or
higher.

The smaller high schools in this study are composed
of a mixture of students from bedroom suburban school

districts and consolidated rural school districts. It
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may well be that the students from the suburban schools
(mostly middle class) will have higher GPA and ACT scores
than those students from the consolidated rural schools,
or for that matter, the lower class students from the
larger high schools. These differences might be due to
some form of early training or conditioning related to
the language patterns of the parents, the expectation
levels for education, or subtle patterns of reinforcement
that might lead to lower levels of academic performances
No data from this study were developed to test this con-

cept.

ex

The t value in Table 12 indicates that a highly sig-
nificant difference exists between male and female mean
GPA for the prediction group. This datum supports the
hypothesis that females will have higher mean GPA's than
males.

The data from Table 13 indicate that the hypothesis
that women will have a higher mean ACT-Composite score
than men must be rejected. The t value of 2.095 is sig-
nificant at greater than the <.0l level of confidence,

indicating generally higher scores for males.
Curriculum

Tables 14 and 15 support the hypothesis that students
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in the transfer curriculum will have a higher mean GPA
and higher mean ACT~Composite scores than students in cur-
ricula other than transfer. These % values, both signifi-
cant at better than the .0l level of confidence, leave
little doubt about the superior achievement of the stu-
dents planning to transfer over the non-transfer student.

These differences may be due to intellectual inabil-
ity on the part of the students in the non-transfer cur-
riculum, or they might have to do with the grading prac-
tices of instructors who teach these non-transfer coursess
It may be that these teachers are more conservative in
their grading practices and tend to give lower grades
than those given by teachers in the transfer curriculum.

This explanation does not hold for the performance
of students in the other curriculum on the ACT tests.
Lower performance here might be attributed to motivation,
reading, or test-taking skills. ACT test content must
also be inspected in light of the past courses taken by
the students, as well as their interest patterns. It may
be that English and Social Studies are not the favorite
subjects of non-transfer students, and hence they tend

to score lower on these tests.

Interruption

Appendix A and Table 16 indicate that interruption

for the prediction sample is positively correlated with

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



56
college GPA for all of the major moderator variables.
With the exception of SHS and other curriculum (both at
the .05 level of confidence), they are significant at the
«01L level of confidence. Inspection of the E values for
each of these moderator variables indicates that these
correlations add at most no more than 5.5 percent reduc-
tion in error of prediction, and in most cases the reduc-
tion of error of prediction is only a little over 1 per-
cent. The hypothesis that interruption contributes sub=-
stantially to the prediction of GPA is rejected. The
hypothesis that the correlation between interruption and
GPA will be positive is accepted, however.

The data in Appendix B indicate that negative corre-
lations exist between most ACT subtests and interruption.
Those that are not negative are low, but positive. This
relationship occurs in both the prediction and validation
samples. For the entire sample, irrespective of moderator
variables, all ACT scores are negatively correlated with
interruption. The hypothesis that interruption is posi=~
tively correlated with ACT scores is rejected.

The data in this study relative to interruption sup-
port the following conclusionss (1) as interruption
increases, college GPA increases; (2) as interruption
increases, ACT scores tend to decrease; and (3) as a pre=
dictor, interruption does not appreciably reduce the

errors of prediction.
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erican College Testing Program

—

As Table 17 indicates, ACT Composite is the most
valuable predictor for the ma jor moderator variable cate-
gories for the prediction sample, followed by ACT subtests
in English, Social Studies, Natural Science, and Mathema-
tics.

For the validation sample, the generalization tends
to hold true that ACT-Composite and English are the most
valuable predictors and Mathematics is the least valuable.
The relative positions of Social Studies and Natural Sci-
ence are reversed in the validation sample, with Social
Studies following English in predictive value.

Most correlations between ACT-Composite scores and
GPA for the major moderator variables are positive and
significant at the .01 level of confidence or better.

The exceptions to this are found for the OHS and other
curriculum moderator variable categories. An inspection
of the E values indicates that the ACT-Composite for the
entire validation sample contributes 8 percent to improve-
ment in prediction due to the correlation. The range of
the E values is from 3 percent to 8 percent for all ACT
predictors.

The hypothesis that ACT will significantly contri-
bute to the prediction of college GPA is upheld by the

data.
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Prediction accuracy

The shrinkage in predictive accuracy, when going
from prediction to validation across high, medium, and
low GPA categories for the major moderator variables,
ranges from a loss of 1 percent (LHS) to a loss of 13 per-
cent (OHS). The median reduction of prediction accuracy
is 6 percente.

As the loss of predictive accuracy for the combina-
tions of moderator variables is studied, caution must be
taken to consider the sample size limitations of some of
these groups.

If students were assigned, randomly, to a high, med-
ium, or low group, chance probabilities would imply no
more than one-third accuracy of prediction. The predic-
tion accuracy for low GPA total is nearly twice chance,
with 65 percent for the validation sample. Prediction
for medium GPA for the validation sample is at chance
expectation with 33 percent prediction accuracy, while
prediction for the high GPA group is more than one and
one-half times chance expectation (56 percent).

Predictive accuracy for the samples, considering all
GPA categories combined, is slightly more for LHS (49 per-
cent) than it is for SHS (48 percent), which is more accu-
rate than it is for OHS (43 percent). Predictive accuracy

is slightly greater for females (47 percent) than it is
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for males (46 percent), and predictive accuracy is greater
for transfer curriculum (47 percent) than it is for other
curriculum (44 percent).

In comparing the predictive accuracy of the moderator
variables with the predictive accuracy of the entire sam-
ple without regard to moderator variables, total predic-
tion is improved by 5 percent or more for the following
GPA categoriess low GPA--SHS and other curriculum; medium
GPA-~other curriculum; and high GPA--SHS, OHS, males, and
transfer curriculum.

Predictive precision is improved in three out of nine
GPA categories for high school origin, and a comparable
number of declines are noted. Male and female samples
show one gain and one loss; the same 1s true for transfer
and other curriculum.

The use of moderator variables increases the preci-
sion of prediction in enough categories to warrant their

use as predictor categories.

Discussion

Limitations

Several limitations of this study should be noted.
0f primary concern is sample size. In the main, the sam=~
ple sizes for the major moderator variables are more than

adequate to make generalizations regarding the predictive
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accuracy of the predictor variables. Several of the sub-
samples for moderator variable combinations, however, were
of such limited size as to render their predictive value
highly questionable, particularly for the validation group.
An arbitrary minimum of fifty student profiles should be
included in each group in order to give confidence in that
group's predictability. The predictive accuracy data for
the following groups should be viewed with extreme caution
due to their limited sample size. Prediction samples
OHS=F~-0th (N=14), OHS~-M=-Oth (N=20), SHS-F-Oth (N=32), and
SHS=M-0th (N=46) fall into this category. From the vali-
dation sample, all six sub-categories of moderator vari-
ables are less than the prescribed fifty. Four others
must be considered limited in sample size from the valida-
tion samples SHS-F-Oth (N=14), SHS=M~-Oth (N=12), LHS~F-
0th (N=29), and LHS-M=0th (N=15).

Two practical problems arise when thought is given
to the Implementation of these results. Of concern to
the administrator would be the complexity of the applica-
tion of the twenty-five prediction equations to any given
student population. A determination will have to be made
on each student as to what high school origin group and
curriculum he belongs. This approach is somewhat differ-
ent from the usual cut-off score for making determinations,
whereby the counselor compares the students' potentials

to one predictive standard.
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Since no predictive strategy has been used in the
past at LMC, and there is no basis for comparing the accu=-
racy of this technique with others, this study may present
an overly favorable estimate of the value of this predic-
tive technique.

Another point worthy of consideration might be the
cost in human and computer resources to process all
incoming students and to project their chances of success
in a given curriculum. A further drain on the institu-
tional resources would be needed to maintain a student
data bank and to periodically assess the effectiveness of
the prediction equationse. It may be that LMC might prefer
to pursue a less costly and demanding process, less accu-

rate in predicting GPA, but easier to understand and

apply.

Unexpected results

Most studies indicate that, on academic aptitude
tests, females tend to excel males. Such was not the
case for the prediction sample. The male mean ACT-
Composite score, Table 13, exceeded the female mean ACT-
Composite score by an amount significant at the <01 level
of confidence. Such a finding was not expected in view
of the significantly higher mean GPA for females. This
difference did not affect the predictive accuracy of

interruption and ACT scores, which were used in predicting
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GPA 46 percent accurately for males and 47 percent accu-
rately for females. When separate prediction formulae
were developed for males and females, the ultimate pre-
dictive accuracy wag about the same.

The negative relationship between most ACT subtests
and interruption does not coincide with expectations for
this relationship. The positive relationship that exists
between interruption and GPA does coincide with what was
expected. The conclusion that can be drawn from these
results is that as the amount of interruption increases,
GPA tends to increase; as interruption increases, ACT
tends to decrease. This indicates that students with
more interruption generally do better in college, and
those with less interruption do not achieve as well on
ACT subtests, nor do they have as high a GPA on average.

Although nothing in this study investigates the phe-
nomenon, it may be that academic achievement for students
with greater interruption is more a f'mction of behavior
not measured here. Such characteristics as motivation,
organization, and need to achieve may be related to the

success of the student with greater interruption.

Suggested studies

If a future study of this type were to be undertaken,
the following suggestions might be considered.

Addition of high school GPA.-~The ACT program calls
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for the incoming college student to report the last high
school grade earned in English, Mathematics, Social Stud-
ies, and Natural Science. ACT research indicates that
self-report grades have a useful level of reliability,
and when added to the ACT subtest, enhance prediction con=~
siderably.

A point of interest would be the comparison of these
data and these results, with the addition of high school
grades, to the prediction equations to determine the
change in predictive accuracy in low, medium, and high
grade point levels.

Socio-economic factors.--Consideration in this study

was given only to the high school size. None was given

to the socio-economic factors that might influence acade-
mic ability. PFuture researchers might find information
about the following considerationss (1) amount of money
spent on education in a given school district relative to
college GPA; (2) nature of curriculum offered in high
school relative to college performance; and (3) educational

and occupational level of parents related to college GPA.
Summary

A study was conducted to determine the predictive
accuracy of six predictor variabless: interruption (the
amount of elapsed time between high school graduation and

entrance into Lake Michigan College) and five ACT scores
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(English, Mathematics, Social Studies, Natural Science,
and Composite score). Student profiles were collected
from the college®s inactive file for students who had
completed ten or more semester hours of work, who had
taken the ACT battery, and who had enrolled during 1965,
1966, or 1967, This group of 1,258 profiles made up the
prediction sample.

Three moderator variables were considered: sex
(male and female), curriculum (transfer and other), and
high school origin (large, small, and other). A moderator
is defined as any class or category that could differen-
tially affect the relationship between predictors and
criteria.

Twenty-six separate prediction equations were devel=-
oped by means of Discriminant Analysis program BMDEZ5M
which predicted group membership on the basis of GPA for
low (0.0 to 1.9), medium (2.0 to 2.9), and high (3.0 to
4.0) groups.

To determine if significant differences exist between
the GPA and ACT means for each of the major moderator var-
iables, student's t test was used. Product moment corre-
lation coefficients were developed for all predictor var-
iables and the criterion measure, as well as inter-
correlation matrix between all predictors and criterion,
for ma jor moderator variable groups.

The percentage of reduction in error of prediction
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(E) by reason of correlation between two variables was
computed for all correlations between predictors and cri-
terion measure for all major moderator and combined moder-
ator variable categories.

A validation sample of 441 student profiles was drawn
from the same student population as the prediction sample,
except for registration during 1968 and 1969. This sample
was used to test the predictive accuracy of the prediction
equations and to determine the difference in accuracy, if
any, when the formulae are applied to a sample other than
that from which they were developed.

No significant differences were found between the
three levels of high school origin for GPA in the predic-
tion sample. Differences were not found to be significant
between mean ACT-Composite scores for students from LHS
and SHS. Significant differences were found between mean
ACT~-Composite scores for students from LHS and OHS and
students from SHS and OHS. Students from OHS had the low=
est mean score for ACT-Composite, followed by students
from LHS. Male and female differences between mean GPA
and ACT-Composite scores were found to be significant.
Females earned higher mean GPA, and males had higher mean
ACT-Composite scores.

Curriculum differences between mean GPA and ACT-
Composite scores were found ta be significant. Students

in the transfer curriculum earned the highest mean GPA
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and ACT-Composite scores.

A larger number of correlations between interruption
and GPA proved to be significant for the larger sample in
the major moderator variable groups than were found in
the smaller samples in the combined moderator variable
groups in both the prediction and validation samples.
Interruption had low positive correlation with GPA and
reduced errors of prediction by no more than 1 percent
for total in the prediction sample and nearly 1 percent
for the validation sample. It must be concluded that
interruption does not necessarily insure high GPA and ACT-
Composite scores.

Interruption was found to be negatively correlated
with most of the ACT subtests. This negative correlation
indicates that as interruption increases, ACT scores
decrease; or as interruption decreases, ACT scores increase.
This reduction in performance related to increased inter=-
ruption could be attributed to an erosion of test-taking
skills that those fresh from high school still have intact,
or a reduction in the absolute knowledge (academic content)
that some of the tests require.

The ACT-Composite score proved to be the most valu-
able for predicting GPA in both the prediction and the
validation samples. English and Social Studies vied for
second and third places. The least predictive of the ACT

tests was Mathematics.
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Although none of the predictors in isolation provided
conclusive insight into academic performance, when come
bined they predicted low GPA at nearly twice chance expec-
tation, and high GPA at nearly one and one-half times
chance expectation for the validation sample. The great-
est error was in the prediction of the medium GPA group
in which predictive accuracy was at chance or near chance
level for the major moderator variables. For totals, pre=-
dictive accuracy was from 8 percent to 19 percent more
accurate than it was for medium GPA.

The reduction in predictive accuracy from the pre-
diction sample to the validation sample for totals was a
loss of 4 percent in accuracy of prediction. Such a loss
is not unexpected when the predictive equations are devel=-
oped on one sample and thea applied to another sample
from the same population.

In summary, it may te said that the moderator variable
categories add to the predictive precision of student GPA
at LMC, and tend to improve prediction over the total
sample in as many categories as it reduces accuracy of
prediction. This variation in the accuracy is sufficient
to warrant considering the moderator variable categories
as they are presented.

Interruption, as a predictor variable, provided little
improvement in predictive accuracy. The most accurate pre-

dictors were ACT-Composite, English, and Social Studies.
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In combination, the predictor variables did prove
effective in predicting low and high GPA groups for stu=
dents with ten semester hours at LMC, and were a modest
success in predicting total GPA for any given moderator
variable sample. The medium GPA group was the most dif-
ficult for these variables to predict for any of the mod-
erator variable categories or any combination of the mod-

erator variable categories.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



REFERENCES

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



REFERENCES

Blocker, Clyde, et al., The Two Year Colleges A Social
thesis. Englewood CIiffs, New Jerseys Prentice=

Hall, 5+ Pe 33

Carnegie Commission, The Open Door College, Policies for
Community Collegess E Special Report and Recommenda-
tions on Higher Education., New Yorks McGraw-HIiLL
Book Company, 1970e Pbe 33-k4.

Doty, Barbara A., "Some Academic Characteristics of the
'Mature Coed.'" Journal of Education Research, LXI
(December 1967), L.

Durflinger, Ge. We, "The Prediction of College Success--A
Summary of Recent Findings." American Association
of Collegiate Registrars, XIX (October 1943), 68-78.

Epler, Steven E., "Do Veterans Make Better Grades Than
Non-Veterans?" School and Society, LXVI, No. 270
(October 4, 19477, 270.

Fricke, Be Ge, "Prediction, Selection, Mortality, and
Quality Control." (College and University, XXXII
(Fall 1956), 34~52.

Guilford, J. P., Fundamental Statistics in Psychology and
Education. New Yorks McGraw-Hill Book Company,
T930.  P. 410.

Harris, D., "Factors Affecting College Gradess A Review
of the Literature, 1930-1937." Psychological Bulle-
tin, XXXVIT (1940), 125-66.

Higgins, Wm., "A Comparison of the American College Test-
ing Program with Other Available Criteria for Pre-
dicting Success of Students at Bismarck Junior Col-
leges" Unpublished Master's thesis, 1963,

Hoyt, Donald P., "Predicting Grades in Two-Year Terminal
ograms." Junior College Journal, XXXVI, No. 5
(February 1988), 20=3.

Johnson, J. B., "Predicting Success or Failure in College
at the Time of Entrance." School and Society, XIX
(1924), 772-6.

70

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



7L

» Lake Michigan College Catalog, 1972-73.
Ppe 4=5.

Lincoln, A. E., "The Relative Standing of Pupils in High
School, in Early College, and on College Entrance
Examination." School and Society, V (1917), 417-20.

Lindquist, E. Fs, ACT Technical Report. 1960-61 Edition.
Science Research Associates, inc., American College
Testing Program. Pp. 4-5.

Lindquist, E« Fe, ACT Technical Report. 1965 Edition.
Science Research Associates, Ince, American College
Testing Program. P. 19.

Michigan Department of Educations Higher Education Gen-
eral Information (HEGIS) Surveys 1967 to 1969, OE
Form 2300-2.3; 1970 and 1971, OE Form 2300-2.3~1.

Michigan Department of Educations State Plan for Higher
Education in Michigan, 1969, pp. 11-19.

Munday, Leo A., "Correlations Between ACT and Other Pre-
dictors of Academic Success in College." (College
and University, XLIV (Fall 1968), 67-76.

North Central Association of Colleges & Secondary Schools,
Basic Institutional Date of Lake Michigan College,
1971,

0dell, Co W., “Attempt at Predicting Success in Freshman
Yearéat College." School and Society, XXV (1927),
702=6.

Rao, Cs Re, Advanced Statistical Methods in Biometric
Research. New Yorks John Wiley & Sons, Incs, 1952.
Chapter 8.

Ruch, Floyd L., Psychology and Life. 7th Edition. Scott,
Foresman and Company, 1967s Ps 153

Sack, Saul, "The First Junior College." Junior College
Journal, XXX (September 1959), 13-5.

Segel, Eo., Prediction of Success in Colleges, Bulletin
No. 15, Ue. S« Offlce of Education, U. S. Government
Printing Office, Washington, D.Co, 1934.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX A

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



INTERRUPTION

TABLE 19

Product-moment Correlation Coefficient Between Inter-
ruption and College GPA for Prediction and Valida=-
tion Sample. The Index of Forecasting Efficiency
is Given as E

Prediction Group Validation Group
Group
N r E N r E
Total 1258 155 ©  1.209 4kl .138" "  0.955
LHS 706 .117,°  0.738 237 .028 0,039
SHS 350 W145,, 10057 143 105 00553
OHS 202 4329, 50567 61 .213 20295
M 749 W142,, 1,013 233 .109 0.596
F 509 51504, lo131 208  .133,, 0.888
Tr 1029 .161, 1.305 352 159 1.272
oth 229 .163 1.337 89 .186 1.745
LHS-M L«-gz .022 o.usg 124,086 0,370
LHS=M=-Tr 3 .0 0421 109  ,099 0.h91
LHS-M-0th 56 .3563* 64551 15 .186 1.745
LHS-F 304 122 04747 113 .002, 0.000
LHS~F-Tr 243,129 0.836 84 -,258 3.386
LHS-F-0th 61 .139 0.971 29 .16l 1.305
SHS=M 222 L229%% 2,657 77 103 0.532
SHS=M~Tr 176 .259™% 3,412 65 .05k 0,146
SHS=M-0th 46 069 0.238 12,3354 64475
SHS=F 128 .090, 0.406 66  .087 0.379
SHS=F=Tr 96 220 2,450 52 .219 2.428
SHS=F=0th 32 =,052 0.135 14 .245 3.048
OHS=M 124 ,288™% 4,237 32 .130 0,849
OHS=M-Tr 104 L340** 5,957 28  .347 6,213
OHS=M~0th 20,203, 2.082 4 -.585 18,897
OHS~F 78 377, 7379 29 .196 1.940
OHS=F-Tr 64 .ho8 8.702 0 .24 2,947
OHS=-F-0th b 356 64551 15 302 5,057

*

Significant at the .05 level of confidence.
#%

Significant at the .01 level of confidence.
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ACT-ENGLISH

TABLE 20

Product-moment Correlation Coefficient Between ACT-
English Scores and College GPA for Prediction and

Validation Sample.
Efficiency is Given as E

The Index of Forecasting

Prediction Group

Validation Group

Group
N r E N r E
Total 1258 .356™F  6.551 b1 .384%% 7,669
LHS 706 L3770% 7,345 237 JAk7ER 104547
SHS 350 W323ve 5.h20 1k3 L3960 8175
OHS 202 337 5,850 61 42500 3175
M 749 .294§r Loltl9 233 W2kl 2,947
F 500  .398%% 8,261 208 Los** 13,111
Tr 1029 .339* 5,921 352 L401¥* 8,392
oth 229  Jh12**  B.881 89 310%* 4,926
LHS=M 502 .306™*  L.797 124 JL7** 5,157
LHS-M-Tr 346 .270:: 30714 109  .376"* 7,338
LHS=M=0th 56 k80 124273 15 179, 1.615
LHS=F 04 413 84927 113 5537 16,682
LHS=F-Tr 243 o388)%  7.834 84 568 17.697
LHS-F-0th 61 Jhy3 10.348 29  o502"% 13,513
SHS=M 222 .281%% 4,029 77 w372 9,197
SHS=M=Tr 176 2697 2.686 65  JL03** 8,480
ROt 38 Ddwm 293 & ke £id8s
- 36177 . «3bo% .2

SHS=F=-Tr 96 <3097 .89k 52 278y 3.9k2
SHS=F=-0th 32 «529 15.138 14 .795 390339
124 .280%* 4,000 32 .077 0.295

104 J245% 3,048 28 .072 0.260

20 W479 12,219 4 116 04675

78 . 31 8.261 29 .5613* 17.218

64 JA62 11.312 14 .551 16.549

OHS-F-0th 14 .228 2.634 15  .391 7.961

*
Significant at the .05 level of confidence.

#
*Significant at the .01 level of confidence.
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ACT-MATHEMATICS

TABLE 21

Product-moment Correlation Coefficient Between ACT-
Mathematics Scores and College GPA for Prediction
and Validation Sample.

casting Efficiency

The Index of Fore-
is Given as E

Group

Prediction Group

Validation Group

N r N r E
Total 1258 .224™% 2,541 44 .238"% 2,873
LHS 706 .2367%  2.825 237 .295:* L4450
SHS 350 0217,  2.383 143 .187 10764
OHS 202 L1870 1.652 61  .182 1.670
M 9 332" 54672 233 .250 3.175
F 509  J201%* 2,041 208 324 5, 39L
Tr 1029 .221%%  2.472 352 260%* 3,439
0th 229,206 24145 89 .108 0.585
LHS=M 402 .366:* 64939 124 274** 3,827
LHS=M-Tr 346 .338%* 5,885 109 277%% 3,913
LHS=M=-0th 56  .507"* 13,805 15  .171 L1473
LHS-F 304 .199: 2,000 113 437%% 10,054
LHS=F=Tr 243 W1570 1.240 8L J456™* 11,002
LHS=F-0th 61 .322%" 5,326 29 J304 4.733
SHS-M 222 W287"% 4,207 77 W342®* 6,030
SHS=M-Tr 176 .293%* 4,389 65  o448** 10.597
SHS-M-0th 46,265 3.575 12 -.227 2,611
SHS=F 128 .199% 2.000 66 o148 1,101
SHS=-F-Tr 96  .213 2.295 52 4125 0,782
SHS-F-0th 32 .170 1.456 14,287 4,207
OHS~M 124 .283ﬁ: 4,088 32,208 0.072
OHS=-M~Tr 04 303 4,701 28  .028 04039
OHS=M-0th 20,230 2.681 4,221 2,473
OHS-F 78 .198  1.980 29 J477%% 124110
OHS=-F-Tr 64 262 3.493 14 .526 14,952
OHS=F-0th 14 -.025 0,031 15  .245 3.048

*
Significant at the .05 level of confidence.
**Significant at the .ol level of confidence.
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ACT-SOCIAL STUDIES

TABLE 22

Product-moment Correlation Coefficient Between ACT=-
Social Studies Scores and College GPA for Predic-
tion and Validation Sample. The Index of
Forecasting Efficiency is Given as E

Prediction Group Validation Group
Group
N r E N r E
Total 1258 L319™% 5,225 44l .387*% 7,792
LHS 706 ,367*: 6.978 237 .392:1 8.003
SHS 350  .297% 4,512 143 Jhhol 104176
OHS 202 .218)% 2,405 6L 3210 5.292
_ M 749 .230.% 2,681 233 W3150%  5.091
F 509 . 376H 74338 208 51300 144161
Tr 1029  .318 5.191 352 .422% 9.340
0th 229  .297%F  L,512 89  .235 24800
LHS=M 402 ,3391* 54921 124 J304FY 4732
LHS=N~Tr 346 .321*T 54292 109 J314 5.058
LHS=M~0th 56 o365%%  6.899 15 .loi . 00511
LHS=F 304 L5t 9,481 113 .5610% 17.218
LHS~F-Tr 243 o425 9481 84 610 20,760
LHS=F-0th 61 o361 6,743 29 .362% 6.782
SHS=M 222 L297%% 4,512 77 J409%E 8,747
SHS=-M-Tr 176  .301%* 4,638 65  450%% 10.697
SHS=M~0th 46 .280 4.000 12 238, 2.873
SHS~F 128 .3260% 5,463 66  .uBLIY 12.328
SHS=F-Tr 96 4299 h.575 52 478 12,164
SHS=F=0th 32 J459%*  11.156 14 684" 27,052
OHS=M 124 192" 1.861 32 269 3.686
OHS=M=Tr 104 ,216% 24361 28  ,238 2.873
O0HS=M-0th 20,107, 04574 4 ,883% 53,063
OHS~F 78 .302%% 4,670 29 .391% 7.961
OHS=F-Tr 64 377 7,379 14 .594*  19.553
OHS=F=0th % 072 04259 15 130 0.849

*Significant at the .05 level of confidence.
#
Significant at the .01 level of confidences.
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ACT-NATURAL SCIENCE

TABLE 23

Product-moment Correlation Coefficient Between ACT-
Natural Science Scores and College GPA for Pre-
diction and Validation Sample. The Index of
Forecasting Efficiency is Given as E

Prediction Group Validation Group
Group
N r E N r E
Total 1258  J264%% 3,548 Lyl .259%* 3,412
LHS 706 .2857¢  hab7 237 W3W3FY 6,066
SHS 350 .267) 34630 13 .297 L5512
OHS 202 J174F - 1.525 61 -.004 0,000
M 7h9 28100 4029 233 185 1.726
F 500 232000 5.258 208 ohss 104951
Tr 1029  .283 4.088 352 .28k 4,118
oth 229 L179%*  1.615 89  .135 0.915
LHS=M b0z L309%% 4,80k 12k G224 2,540
3t 4

LHS=M=Tr 36 2298770 Lysh3 109 4273 34799
LHS=-M=-0th 56 236370 6.821 15 -.208 2.187
LHS~-F 30k .32300 5,360 113 L5847 18.825
LHS=F~Tr 243 Jhok 8.524 84 ,616F" 21.225
LHS=-F-0th 61 o135 04915 29 428 9.622
SHS=M 222 ,30223 44669 77 .368:: 7,017
SHS=M~-Tr 176 ~292% 4,358 65 423 94387
SHS=M-0th 46 .356% 64551 12 .150,  1.131
SHS=F 128 .3220% 54326 66 <3247 54394
SHS=F=Tr 96 J304¥ 44733 52 W324 54394
SHS=F-0th 32 Whoi 8.392 4 349 6.288
OHS=M 124 Wbk L1.042 32 ~.106 04563
OHS=M=Tr 104  .185 L1726 28 -.137 0.943
OHS~M=0th 20,039, 0.076 4 .217 2.383
Sene & e Rl B o

- [ . . 2329 )'567
OHS-F=0th 14 -.033 0,054 15 4079 04313

*Significant at the .05 level of confidence.
“*Significant at the 0L level of confidence.
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ACT-COMPOSITE

TABLE 24

Product-moment Correlation Coefficient Between ACT-
Composite Scores and College GPA for Prediction

and Validation Sample.

The Index of Fore=-

casting Efficiency is Given as E

Group

Prediction Group

Validation Group

N r E N r E
Total 1258 .352%%  6.400 441 .393%% 8,046
LHS 706 °399:: 8.305 237 G434 9,909
SHS 350 .299%% 4,575 143 441 10,249
OHS 202 .2807%  4.000 61 .236 2,825
M 749 G354 6.475 233 .2993%  b.575
F 509 Wh2l¥v 9.29h 208,566 17,560
Tr 1029 «359 6.666 352 428 9.622
0th 229 301%* 4,638 89  .242* 2,972
LHS=-M 402 ,398%% 8,261 124 .339%% 5,921
LHS=M~-Tr 346 me 7.097 109 367 6.978
LHS-M~0th 56 <551%% 164549 15 =026 0.034
LHS=F 304 JLLBYY 10.597 113 J615%% 21,147
LHS=F-Tr 243 436%* 10,005 8Lk  .660 24,873
LHS=-F-0th 61 oL23%* 9,387 29 Luhs® 10,447
SHS=-M 222 .324™* 5,394 77 o4h9¥* 10,646
SHS=M-Tr 176 .357*"  6.589 65  .531"% 15,263
SHS=N-0th 46 L2680, 3.439 12 .ilo . 0,607
SHS-F 128 .359% 64666 66 488 12,716
SHS=F=1Tr 96 32900 5.567 52 L485%* 12,549
SHS=-F-0th 32 W47l 11.787 14 658%% 24,351
OHS=M 124,280 4,000 32 .038 0.072
OHS=M=Tr 104 310" 4,926 28 .019 0.018
OHS=M=0th 20,186, 1.745 b o379, 7.460
OHS=F 78 W37900  7.460 29 L5487 164352
OHS=F=Tr 64 L65** 11,469 W B 23,246
OHS~F-0th 14,073 04267 15 229 24657

*
Significant at the .05 level of confidence.

L
Significant at the .01 level of confidence.

78

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX B

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Product-moment Correlation Coefficient Matrix for
Predictor Variables and Criterion for Pre-
diction Sample and Validation Sample

1=Grade Point Average; 2=Interruption; 3=ACT English
scores 4=ACT-Mathematics score; 5=ACT-Social
Studies score; 6=ACT-Natural Science
scores 7=ACT-Composite score
Total Prediction Sample N=1258

1 2 3 4 5 6 7

1 o o W15477 435625 .22427 .31891 .26420 .35229
2 13798 v o =401795 =010559 =+01309 ~.43090 =.06207
3 .38447 .00125 o o 428720 oB3414 37417  .50011
4 423863 =+12551 +37641 oo W34976  W438h4 L 52490
5 .38746 -.03627 64593 .37949 e« .50855 60211
6 25914 -.12253 455739 49778 71688 e o 466633
7 39302 -.09475 477503 .68890 .86031L .86730 ..
Total Validation Sample N=441
LHS Prediction Sample N=706
1 2 3 4 5 6 7
1 e o 411729 237685 .23574% .36698 .28535 439950
2 02842 .. 201642 ~.07963 ~.00160 -,0L488 -.02485
3 J44673 -.14980 e o 426922 47728 .35850 452643
L 429499 -.11130 46236 o o 035503 JWL64T . 52408
5 +39170 -=.12938 64951 50606 . 251951 65676
6 34270 -.12738 058213 .59982 .77220 .« . «61010
7 443358 -.15439 .77307 .78062 88051 .89279 .« .

LHS Validation Sample N=237
80
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SHS Prediction Sample N=350
1 2 3 4 5 6 7
o o <1B478 32461 L21714 .29671 .26745 .29863
«10527 o o« =.10788 -,11275 401990 -.03922 -.08763
239603 202796 o o 026832 34573 J344B1  .37319
018684 -.11762 427351 o o 032547 437020 J43591
043956 =.06856 465746 421303 . o J45060 L6671
029653 =.12958 48061 435637 67467 . . 72818
o4l137 -.10281 475842 .55833 .84940 .82644 .
SHS Validation Sample N=143

N O WD

OHS Prediction Sample N=202
1 2 3 4 5 6 ?
. #32940 33720 .18149 .21752 L17351 .27951
~¢03000 =,19173 -.08891 =.15630 -.16307
037597 J48387 47944 63417
«40337 452138 .72822

21328 .
25015 413929 .
«18175 ~e24567 32278 .
$32131 .05826 463018 24660 . . 262955 .7514bk
~.00388 -o11568 460356 40763 60442 .. + 78988
023594 -.04313 483181 .60947 .81368 .83063 .o

.

B - N R S

OHS Validation Sample N=61

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



NN FWwWON

N N WM W oN

Males

1 2
14263

«10923 o
024132 ~.15687
125075
» 31491
.18501
029896 -,12850
Males

~.11802
-, 04758
-.11084

Females Prediction Sample

1 2

« o 415039
+13278 .
49529 .02514
032446 -010971
«51362 ~.02196
o 45457 -o10824
«56607 =,07376

Females Validation Sample

Prediction Sample

3
229384

4
«33266

.01349 =.03005

45154
+65569
«64866
.81789

Validation Sample

3
238765

42527
« 71339
61075
83125

235568
40077
.50432
. 72450

4
20109

228637
..

«34382

L4660
«64020

N=749

5 [
28140

-.01902
40810
44398
. 48972

« 74539 o .

.85523  ,87885

N=233

«29990
«05233
41805
«37364

N=509
5 6
+37637 431956

=406907 =.13209 -.06182 -.04754

48407
34437

+38719
+41588
«54757
.68868 )

+86570 485681

N=208

7
+35370
~.00830
47686
252735
+ 55645
267389

7
42128
-+10101
+59333
253140
68498
«65190
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Transfer Curriculum Prediction Sample N=1029
1 2 3 [ 5 6 7

1 o o W16134 433833 22169 31838 .28274 435939
2 15966 + o 401630 =006269 402178 -,00606 ~.02313
3 40110 04675 oo e27990 .43088 .38550 51143
L .26022 -.03986 .35063 o o e33816 WA45LLL .52836
5 W42164  J06420 .65005 «33442 ¢ o ¢51960 59039
6 028356 -.04363 .55266 47911 470082 oo W71924
7 42838 ,00084 .77263 .66840 L8442 .86265 ..
Transfer Curriculum Validation Sample N=352
Other Curriculum Prediction Sample N=229
1 2 3 4 5 6 7
1 o o 416349 o41160 20612 429695 .17899 30075
2 18580 o o =409275 =.22927 -.0881 =-,12427 -,15192
3 +31012 .05496 o o 428897 L41815 L31143 43041
4 410805 -.23657 41570 o« 435590 o36791 48255
5 23507 ~.06852 457270 49476 o o JW5367 .62303
6 +13526 =415263 450516 .51629 72379 o o ak6987
7 «24155 =.12548 74803 .74823 .87215 .85836 ..

Other Curriculum Prediction Sample N=89
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