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ABSTRACT

This study was an analysis of selected recorded data
to determine the effect of certain selective variables on
the scholastic success of non-high school graduates who
attended Texas Technological College from the Fall Semester
1954 through the Spring Semester 1964, It was further
limited to those non-high school graduates who had been
graduated or had withdrawn as of June 1964, A total of‘l51
students who were not graduated from high school and who
were enrolled during this period of time were included in
this study.

The student's permanent record provided the data for
inclusion in this study. In addition to the scholastic
record, a number of other variables were included: sex, age
at time of admission, total number of high school units
presented upon admission, number of semesters attended, total
number of semester hours attempted, school in which enrolled
within Texas Technological College, college major, degree
earned, and size of the high school attended. The scores
these students made on the battery of tests required by the
Committee on Admissions were obtained from the files of the
Testing and Counseling Center.

All data were coded and punched on data cards and then
analyzed in a factoral analysis of variance design using the

IBM 1620 computer. In addition, a factor analysis was made



to clarify further the relationship between the variables
and scholastic success.

The findings of this study were based completely on
the selected group of non-high school graduates and their
scholastic success in relation to definite influencing
factors. Seventy-eight percent of the group Qere male stu-
dents. In all analyses the female students consistantly had
greater academic success than did their male counterparts.
The mean gradé;point average for the males was .93 and for
the females, 2.48. In all cases those studgp?s in the twenty
to twenty-nine age group out-performed those thirty years of
age and over.

The male students who presented between nine and
twelve high school units upon admission usually achieved
better than those who presented fewer units. The female
students, however, exceeded the males no matter how many
high school units the females presented upon admission.

This fact was particularly true of those females who entered
either a spring semester or a summer term. No relationship -
was found between the pattern of high school units and
scholastic success.

Both sexes from high schools with an enrollment of
over 500 students consistantly made higher scores on the
entrance examinations and were more successful academically

than those students from the smaller high schools.,

iii



The volume of student enrollment decreased as the
span of semesters attended increased., Eighty-five percent
of the selected group attended from only one to five
semesters. Sixteen percent of this group failed and were
not eligible to continue at the end of the first semester.
Eleven percent withdrew before completing a full semester.

The non-high school graduate enrollment was
distributed among five schools, with the largest group,
fifty-three percent, enrolled in the School of Arts and
Sciences. Twenty-seven percent were enrolled.in the School
of Business Administration, and thirteen peréent, five per-
cent, and two percent in the Schools of Engineering,
Agriculture, and Home Economics respectively; Ten bachelor's
degrees and three Master's degrees were earned by the group
of non-high school graduates.

This study substantiates the findings of other studies
concerning the scholastic success in college of non-high
school graduates. A properly motivated student of average
aptitude who was not graduated from high school can, after
three years of high school, compete successfully in college
with high school graduates, though performance for the

freshman year may be at a lower level.

iv



TABLE OF CONTENTS

CHAPTER
I. THE PROBLEM AND ITS INVESTIGATION . . . .
The Problem . o 4 ¢ o ¢ o o o o o o o
Purpose of the Study . « ¢« ¢ ¢ ¢ o o &
Limitations of the Study . . . « « . &
Definition of TermsS . « ¢ o ¢ ¢ o o o
Procedures and Sources in Securing the
Selected Data . . . + ¢« v ¢« ¢ o o & &
Organizational Plan for the Study . . .
II. REVIEW OF LITERATURE AND RESEARCH . . . .
Introduction .« . ¢ ¢ ¢ o o o « o o o o
Studies on Scholastic Success . « + .+

Prediction of Scholastic Success . . .

Scholastic success and high school rank .

Scholastic success and high school grades

Scholastic success and high school units

Scholastic success and hligh school size

Scholastic success and use of tests ,
Relationships to This Study . « ¢« & « &
SUMMAYY ¢ o o o o o o o o o o o o o o

III., PROCEDURES AND METHODOLOGY OF THIS STUDY
Selecting the Students . . « &« ¢ o &+ &

Determining the Data . « ¢« ¢« ¢« o ¢ o &

PAGE

F W N -

O O ~3 \\n

11
20
22
27
33
35
36
38
Lo
43
43
43



CHAPTER PAGE
Recording the Data . . v « ¢ ¢ ¢ « o o o o o o Ls
Processing the Dat8 ., o« v +v &« o o o o o ¢ o o o L7

Preparing the data for analysis on the
IBM 1620 COMPULET & o « o o o o o o o o o o 51
Analysis of the dat8 . & ¢ ¢ o« ¢ o o o o o @ 51
Factor analysis . o « o o o ¢ ¢ o o o o o o o 52
Presentation of the Data . . . . . . . ¢« « ¢« « 55
IV, FINDINGS ON THE NON~HIGH SCHOOL GRADUATES . . . . 56
INtroduction o « o o o o o o o o o 4 coe e e 56
Student Characteristics . v v ¢ ¢ ¢ o o o o o & 56
Analysis of Variance . . o o o o o o o o o o 76
Factor analysis . o o o « o ¢ o o o o o o o « « 135
Interpretation of principal axis factor
analysis . . 4 4 4 ¢ 4 e 4 s e e e s o e o 139
Interpretation of varimax rotation factor
8nalysSisS . 4 4 4 ¢ 4 e o 0 s 0 o o o o o o 1h2
School of Enrollment and Distribution of
DEZTEES 4 o o o o o o o o o o o o o o o o « » 148
SUMMATY « o o o o ¢ o o o o o o o s o o o o o« o« 153
V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . . . . 158
Introduction . . ¢« ¢ &« o 4 o ¢ ¢ o o o &+ o « o 158
Review of Literature and Research . . . . . . . 158

Review of Research ProceduresS . o« o o o o o o« o 160



CHAPTER PAGE
Review of the Findings on the Non-High

School GraduatesS . o o ¢ o o & o o ¢ o+ o . 162
Analysis of variance . . « « o« « o o « o o o 164
Factor analysiS ¢ o o « o o o o« o o o o o « o« 166

School of enrollment and distribution
OFf GEZTEES v 4 v o o o o o o o o « o o o « 167
ConcluSionsS « o v « o o o o o o o o o o o o o o 168
Recommendations T Vs
BIBLIOGRAPHY . & v o o o« o o o o o o o o o ; e e . . 176
APPENDIX A, MASTER WORKSHEET + & & o o » ¢ o o « o« » » 183
APPENDIX B, TALLY SHEETS . 4 « 4 « o o o o o o o o« o » 185
APPENDIX C, BLOCK DIAGRAMS . 4 o o ¢ o o o o o o o o o« 192
VITA . o ¢« ¢ o o ¢ o o @ .'. e o 4 s e o o e e o e o+ 198

vi



TABLE

I.
IT.
ITI.
IV.

VI,
VII.
VIII.
IX.

XI.
X1I.
XIII.
XIV.
XV,

XVI,
XVII.
XVIII.
XIX.

LIST OF TABLES

Experimental Analysis of Variance Design . .

Dependent Variables . . o o ¢ o o o« o « o @

Analysis
Analysis

Analysis

I--Dependent Variables . . . « .
I-"DeSign e o o e e &« e o o s s o @

I--Grade-Point Average and Number

Oof SemesSters & ¢ ¢ ¢ o ¢ o ¢ o o o o o o o

Analysis
Analysis
Analysis
Analysis
Analysis

I--Grade-Point Average Only . . . .
I--Number of Semesters Only . . . .
IA--Dependent Variables . . . « . .
JA--DesSign . o v ¢ ¢ ¢ o o o o o o

JA--Grade-Point Average and Number

of Semesters L ] L] L4 L] L . * L] L] L L] L ® L] L]

Analysis
Analysis
Analysis
Analysis

Analysis

IA--Grade-Point Average Only . . .
IA-~-Number of Semesters Only . . .
II--Dependent Variables . . « « o .
II--Design . o ¢ o o o o o o o o &

II--Grade-Point Average and Number

Of SemeStersS v o ¢ o ¢ o o o o » ¢ o s o o

Analysis
Analysis
Analysis
Analysis

Analysis

II--Grade-Point Average Only . . .
II--Number of Semesters Only . . .
III-~-Dependent Variables . . . « &
ITII--DeSigN 4 v ¢ o ¢ o o o o o o =
IIT--High School Units, High School

Size, Test Scores . o« ¢ ¢ ¢ o o o o o ¢ »

PAGE

49
50
87
89

90
91
91
95
97

97
98
98
99
100

101
102
102
108
111

112



TABLE

XXII.
XXIITI.

XXIV.

XXVI.

XXVII.

XXVIII.

XXIX.

XXXTI.

XXXII,

XXXIII.

XXXIV.

XXXV,

Analysis IIIA--Dependent Variables ., . . .
Analysis TITA--DeS1gN . + o o v + &« « + &
Analysls IIIA--High School Units and Test
SCOTES v « v o o o o o s o o o o o o o o
Analysis IV--Dependent Variables . . . . .
Analysis IV-=DeSign . ¢ o o o o ¢ ¢ o o o
Analysis IV--Sex, High School Units, Test
SCOTES o «o & o o o o o o s o o o o o 4 »
Twenty-two Variable Correlation Matr%x . .
Principal Axis Factor Loadings . . .:» . .
High Loadings on Principal PFactors . . . .
Varimax Rotation Factor ILoadings . . . . .
High ILoadings on Varimax Rotation Factors
Total Number of Degrees Earned by Non-High
School Graduates According to School of
Enrollment . « ¢ « ¢ ¢ o ¢ o o o o o o o
Distribution of Degrees Earned by Non-High
School Graduates According to Major in
School of Agriculture . . ¢ ¢ o ¢ o o @
Distribution of Degrees Earned by Non-High
School Graduates According to Major in
School of Arts and Sciences . « &« o« .« &
Distribution of Degrees Earned by Non-High

School Graduates According to Major in

School of Business Administration . . .

viii

PAGE

123
125

126
128
129

130
136
137
138

143
145

149

151

151

152



TABLE PAGE
XXXVI., Distribution of Degrees Earned by Non-High
School Graduates According to Major in

School of Engineering . + ¢ « o o o o o o « o« 152

ix



FIGURE

1.
2.
3.
4.
5.
6.
T
8.
9.
10.

11-A.
11-B.

12—'A0
12-B.

13-A.

13-B.

14-A.

LIST OF FIGURES

Sex Main Effect . ¢ ¢« & ¢ o ¢ o ¢ o o ¢ o o &
Age Main Effect & o ¢ o o o o o o o o o s o &
High School Units Main Effect . « « ¢« + « o+ &
High School Size Main Effect . R L
Sex, Age Interaction . « o o ¢ o o « o s o o o
Sex, High School Units Interaction . . + . . .
Sex, High School Size Interaction . . . «+ . .
Age, High School Units Interaction . « « « . &
Age, High School Size Interaction . . . . . .«
High School Units, High School Size
Interaction « ¢ ¢« ¢ o ¢ ¢ ¢ ¢ o o o o o o o
Sex, Age, High School Units Interaction (Male)
Sex, Age, High School Units Interaction
(Female) v o o o o o o s o s ¢ o o o o o o o
Sex, Age, High School Size Interaction (Male)
Sex, Age, High School Size Interaction
(Female) o o o ¢ o o o o o o o o o o o o o-5»
Sex, High School Units, High School Size
Interaction (Male) v o o« + ¢ o o o o o o o &
Sex, High School Units, High School Size
Interaction (Female) « o« « « o o o o « o o o
Age, High School Units, High School Size

Interaction (20 to 29) e s e o 8 6 s & o s

PAGE
58
59
60
62
63
64
65
67
68

69
70

71
72

73

74

75

77



FIGURE | PAGE
14-B, Age, High School Units, High School Size
Interaction (30-39) .+ « + ¢ ¢ ¢ o ¢ o 4 o o . 78
14-C, Age, High School Units, High School Size
Interaction (40+) + & ¢ ¢« ¢ o o o o o o o o & 79
15-A, Sex, Age, High School Units, High School Size
Interaction (Male, 20 t0 29) ¢« ¢ ¢ ¢ o o « o & 80
15-B. Sex, Age, High School Units, High School Size
Interaction (Male, 30 t0 39) ¢« v ¢ ¢ « ¢ o o & 81
15-C. Sex, Age, High School Units, High Schéol Size
Interaction (Male, 40+) . . « v & v ¢ ¢ o« o & 82
15-D. Sex, Age, High School Unitg, High School Size
Interaction (Female, 20 t0 29) « v v & o o & & 83
15-E. Sex, Age, High Schooi Units, High School Si:ze
Interaction (Female, 30 0 39) v« ¢« v &« ¢ « o & 84
15-F. Sex, Age, High School Units, High School Size
Interaction (Female, 40+) . ¢ v v o o o o o & 85
16. Analysis I--Male, 20 to 29, High School Size
Of 100+ 4 v 4 o v o s s o o o s s s o s o oo 93
17. Analysis II--Sex, Grade-Point Average . . . . . 103h
18. Analysis II--Grade-Point Average, High School
Units & 4 4 ¢ o 4 ¢ o o o o o s o ¢ o o o« « « 104
19. Analysis II--Grade-Point Average, Sex . . . . . 106
20. Analysis II--Grade-Point Average, High School

UnitS, Sex [ . . L] L3 ] L] . L] LJ L] L] . L] L] L] [ ] L 107

xi



FIGURE ' PAGE
21, Analysis III--High School Size , « ¢« ¢ o ¢ o o o 113
22, Analysis III--High School Units ., . . « ¢« « « « 115
23. Analysis III--High School Size, High School

UnitsS & v v v v o v v o 4 o o s o s e s 0 . . 116
24, Analysis III--TeSt SCOTYeS . +. o o o o o o o « o 117
25. Analysis III--High School Size, Test Scores . . 118
26, Analysis III--High School Units, Test Scores . . 120
27. Analysis III--High School Size of 10Q to 500, .

TeSt SCOTES o o o o o o s o o o s o o o o o o 121
28. Analysis III--High School Siée of 500+,

TEST SCOTES « o o o o o o o o o o a'e o o o . 122
29. Analysis IV--Test SCOTES « + o o « o o o« o o o o 131
30, Analysis IV--Test Scores, SeX .« ¢« « ¢ o o o o » 132

31-A., Analysis IV--Sex (Male), High School Units,

Test Scores e o ¢ o o ¢ e e o s e s s e e s o 133

31-B. Analysis IV--Sex (Female), High School Units,

Test Scores e o 6 ¢ o o & o s+ & & o o o o s o 13)4'

xii



CHAPTER I
THE PROBLEM AND ITS INVESTIGATION

A student, twenty-one years of age or over, who was
not graduated from high school and has not attended another
college may be admitted conditionally as a freshman to Texas
Technological College without having met all of the formal
reQuirements for admission. Such adamission is granted only
to an applicant who shows by testing, interviews, and pre-
vious educational experiences that he is above average in
ability. His approval must be recommended by the Committee
on Admissions,

In the years followlng World War II many students who
were not high school graduates presented themselves for
admission to Texas Technological College. These students
had quit high school before graduation to enter the armed
service., Upon release from the service they were beyond the
normal high school age, but had the desire to continue their
education., The admission requirements were modified in order
to give these non-high school graduates the opportunity to

continue thelr education.

I. THE PROBLEM

This study was an analysis of selected recorded college

data to determine the effect of certaln selective factors on the



2
scholastic success of non-high school graduates who attended
Texas Technological College during the ten-year period from

1954 to 1964,
II. DPURPOSE OF THE STUDY

A review of the records in the office of the
Reglistrar at Texas Technological College indicated that no
study had been made to determine the scholastic success of
the non-high school graduates who attended Texas Technological
College. It appeared timely that such a study be made in
view of past and present national concern for the welfare
of the student who is not graduated from high school.

It was the purpose of this study to determine the
extent to which non-high school graduates admitted to Texas
Technologlical College from 1954 to 1964 have been scholas-
tically successful and to analyze the relationship of certain
factors to their scholastic success,

The results of this study may prove useful to the
following:

1. Admissions officilals of colleges and universities
in which non-high school graduates are in attendance or may
apply for admission;

2, Counselors and personnel workers in colleges and
universities as a reference in the counseling of future non-

high school graduates admitted to college; and



3. Counselors and administrative officials vested
with the responsibility of administering high school educa-

tional prograums.
IITI. LIMITATIONS OF THE STUDY

This investigation was limited to an analysis of
certain selective factors to determine the effect on the
scholastlic success of the non-high school graduates who
attended Texas Technological College from 1954 to 1964, It
was further limited to those non-high school graduates who
had been graduated or had withdrawn from Texas Technological
College as of June 1964, A total of 151 students who were
not graduated from high school and who were enrolled during
this period of time were included in the study.

The data relating to the non-high school graduates
were used to discover possible scholastic-success relation-
ships between these students according to definlite variables.
These variables included:

1. Sex

2, Age at time of admission

3. Total number of high school unlts presented upon adﬁission
4, Size of high school attended

5. Scores on recognized selective tests:

a, American Council on Education Psychologicel

Examinatlion: Quantitative, Linguistic, Total; -



b. Co-Operative IEnzlish Examination, Provisiopal
Form OM: Enzlish Usage, Spelling, Vocabulary,
Totals

¢, California Multiple Aptitude Test: Arithmetic
Reasoning, Arithmetic Computations

d., Otis-Gamma Mental Ability Test.

IV, DIEFINITION OF TERMS

In order to make the meaning clear, pertinent terms
used in this study were defined as follows:

Non-hi~zh school graduate, A person twenty-one years

of age or over who was not graduated from high school and was
admitted to Texas Technological College on the basis of
scores on recognized selective tests, personal interviews,
and previous educational experiences.

Scholastic success., The extent to which the non-high

school graduate was successful at Texas Technological
College as determined by grade-point average,

Grade points. Grade points of 4, 3, 2, and 1 assigned

for the grades A, B, C, and D, respectively, for each semester
hour of credit value of the course in which the grade was
received. All other grades had no grade points assigned.

Grade-noint averace, The grade-point average for a

semester deterzined by dividing the total number of grade

points acquired during that semester by the total number of



semester hours of all courses in which the student was
registered for that semester., In the same manner, the over-
all grade-point average was obtained by dividing the total
numnber of grade points earned in all courses for which the
student had reglstered by the total number of semester hours
of all courses for which the student had registered.
Repeated registrations were counted in the totals,

Cell., The divisions within the tally sheet in which
the students included in this study were tallied according
to sex, age, high school units completed, and size of high
school attended.

Replications. The number of individual students per

cell who were subjected to the same statistical treatment

or analysis,

V. DPROCEDURES AND SOURCES USED IN SECURING
THE SELECTED DATA

The subjects of this study, 151 students, were enrolled
in Texas Technologilcal College during the ten-year period
from 1954 to 1964, The specific data used in this study were
obtained from the followlng sources at Texas Technological
College:

l, Office nf Admissions, The list of students

comprising this study was obtained from the master audit

volumes listing the students who were enrolled at Texas



Technological College during the ten-year period from 1954

to 1964,

2, Office of the Bexistrar, The list of students

obtained from the Office of Admissions was used to locate

the permanent record of each student comprising this study.

A master work sheet was devised on which the data were

recorded from the permanent record of each student. The fol-

lowing information was recorded on a separate master work

1

sheet™ for each student:

Sex

Age at time of admlission

Total number of high school units presented upon admission

Number of semesters of attendance at Texaé Technological
College

Total number of semester hours attempted

Grade-point average by specific semester

Total grade-point average

School in which enrolled within Texas Technological College

College major

Degree earned

Size of high school attended.

3. Testing and Counseling Center. The list of students

obtained from the Office of Admissions was then used to secure

1see Appendix A.



the scores each student comrprising this study made on the

test battery required by the Committee on Admissions. The

test battery included the following tests:

a, American Council cn Education Psychological Examination:
Quantitative, Linguistic, Totalj

b. Co-Operative English Examination, Provisional Form OM:
English Usage, Spelling, Vocabulary, Total;

c. California Multiple Aptitude Test: Arithmetic Reasoning,
Arithmetic Computation;g

d. Otis-Gamma Mental Ability Test.

4, Directory of Szcondary Day Schools, 1958-19592

supplied the size of the high school attended by the students

comprising this study,
VI. ORGANIZATIONAL PLAN FOR THE STUDY

Chapter II presents a review of the literature and
research avallable on non-high school graduates who have
attended various institutions of higher learning and on the
prediction of academic success,

Cﬁapter IIT provides the procedures and methods of

investigation used in this study.

2United States Department of Health, Education and
Welfare, Directory of Secondary Dav Schoois 1958-1959
(Washington: Office of mducation, 1964).




Chapter IV presents a discussion of the findings on
the non-high school graduates who attended Texas
.Technological College during the ten-year period from 1954
to 1964,

Chapter V contains the summary, conclusions, and
recommendations derived from the findings this study

reveals.



CZAPTER II
REVIEW OF LITERATURE AND RESEARCH
I. INTRODUCTIOXN

This study has been concerned with selected recorded
data on students who were not graduated from high school and
who attended Texas Technological Collegze from 1954 to 1964,
Studles pertaining to the academic success of non-high school
graduates who attended various institutions of higher learn-
ing and those which dealt with prediction of academic success
were reviewed, Relatively few recent studies of academic
success in college of non-high school graduates were found
in the literature.

These studles revealed that since the close of World
War II American colleges have received numerous applications
for admission from non-high school graduates., Thelr educa-
tion had been interrupted because of the operation of various
factors other than Just 1nte111gence.1 The majority of these
students would not return to high school in order to be
graduated before applyinzg to institutions of higher learning
because most of them were beyond the normal high school age,

Dammon tells us that the college admission requirements were

lclarence H. Dammon, "Admission Without High School
Graduation," Journal of the fmewican Association of Collexiate
Rezistrars, XiX (July, 1994), &471-i585,
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modified in order to give these non-hligh school graduates
the opportunity to continue their education. These admission
requirement rwodifications can be grouped under two general
headings: first, the modification to permit the dovetailing
of high school and college with provision for the eventual
granting of thé high school diploma, and second, the modifi-
cation to allow for the adnission of the non-graduates
without provision for high school graduation.2

The search for an acceptable admissions pollicy has
’been proceedinz for gererations., Admissions standards are
indispensable to prevent chzaotic conditions from developing
in our collegess however, a degreec of flexibllity 1s bene-
ficial to both the student and the college. By thelr
policles colleges determine to a large degreé who is to be
educated, If the colleges are to serve soclety as true
educational leaders, and thus meet the demands that society
places upon them, 1t is imperative that there is a belief in
flexibility and in mature consideration of the individusl 4if-
ferences of those students desiring admission. John Johnston
in 1924 made the following statement emphasizing the need for
a closer ﬁorking agreement between the secondary schools and
colleges: |
An institution whose resources are limited only by

the wealth of a state and the goodwill cf its people,
and whose aim is to give those people the support they

2ryp1q,, p. 471,

- -~ L)
st gt



11
furnish--must undertake to make the most of capable
young people, rejecting none by a hard rule and suf-
ficiently proven. However, if 1t can be shown that
the performence of the avplicant gives ground for
predicting with only nezligible error those indi-
viduals who fail in college worlk, the college can
act on such information and would not be justified
in neglecting this means of improving its service
to society.3

If the admissions officer can adopt the viewpoint

b of Michigan that the entrance

stated by Charles Davis
requirements ordinarily are neither a line of demarcation
nor an average of acceptance, but rather a point of view
from which the admissions officer looks at any application,

he may then be both objective and flexible in his judgments.
II., STUDIES ON SCHOLASTIC SUCCESS

Increasing interest in the pollcy of admission to
college of non-high school graduates has been manifested in
the past several years by the number of studies reported in
the literature on the experience éf various institutions
with this practice. These studlies fall logically into two
groups: (1) admission of relatively mature persons who fof
various reasons 4id not attend or failed to complete high

schodl, and (2) accelerated students who were admitted to

3John Johnston, "Predicting Success or Failure in
College at the Time of ZEntrance,"” School and Society, XX
(July, 1924), 32.

uCharles Davis, A Survey of Transfer Admissions in
Collezes and Universities (Aan Arbor, Michigan: The
Univerzity of Michigen Press, 1940).
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colleges by special arranzeaent prior to completion of high
school. The followinz studies have uniformly indicated that
the practice of adnitting carefully selected younger stu-
dents has been highly successful in terms of scholastic
performance of these students,

In 1934 Detchend kept records on thirteen superior
students who had not been graduated from high school and who
were admitted to The University of Louisville on an experi-
mental basis. They were graduated from the University at
the end of the Spring Semester in 1938, The purpose of the
experiment was to promote for superlor students a better
articulation between hign school and college. The experiment
was highly successful and Detchen urzed at its completion
"the abandonment of all fixed lists of required college
entrance credits, the consideration of differentiated cur-
riculums suited to various levels of ability and preparation,
and, in short, the entire adaptation of our higher education
to individual differences."6

Berg and Larsen’ studled the records of thirty-six

students who were admitted to the University of Illinois in

SLily Detchen, "College Education Without High School
Graduation," School Review, XLVII (March, 1939), 182-191.

6

Ivid., p. 161,

7Irwin A, Bo2ry arnd Robert P, Larsen, "4 Comparative
Study of Students cincsriny College Cne or lore Scuesters
Before Graduation from High School," Journ2l of Educational
Research, XXXIX (September, 1945), 33-40.
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1943 one or two semesters befcre high school graduation.
The requirements for adxmission under this accelerated
program included rank in upper quarter of high school class,
recommendation by high school principval and several teachers,
passing of a test battery above the seventy-fifth percentile
on College of Agriculture freshman norms, and social and
emotional maturity at a satisfactory level as determined by
a clinical psychologist. The group earned grades averaging
3.91, which was sligntly more than one standard deviation
above the a2ll-Uiaiversity freshman grade-point average. The
performance of the accelerated group on a battery of tests
was also slightly more than one standard deviation above the
all-freshman performance on the same test battery. The group
also made a satisfactory personal and social adjustment to
college.

At the University of Minnesota, Henry H. Kronenberg
studied the records of 144 non-high school graduates who were
admitted from 1930 to 1934, These students presented from 4
to 8% high school units. Upon completion of the study,
Kronenberg concluded:

The fact that a student does not meet the entrance

requlirements fully seems to be of little importance
in conditioning his success in the general college.

On the basis of the records made by the individuals
studied here it appears doubtful that the general
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college is Jjustified in insisting upon strict
adherence to its stated requirements.

In a study at the University of Arkansas, Pent?
observed the progress of fifty-four non-high school graduates
who attended the University from 1923 to 1943, nine women
and forty-five men. The average age of the students was
24,5 years. The average number of entrance units presented
was 6.2, and twenty~four of the students had no high school
units, The average length of time the group attended the
University was 3.9 semesters; the average number of semester
hours earned was 53,8. Five of the students left before
earning any credits. Nineteen were graduated, and four.of
the nineteen were graduated with honors.

Bent concluded from the findings of these cumulative
data over a score of years that the practice of admitting
carefully selected students who were not graduated from high
school is effective and should be continued.

Using 1,500 students at the VanPort Extension Center

of the Oregon State System of Higher Education, Putnamlo

8Henry H. Kronenberg, "Validity of Curriculum
Requirements for Admission to the General College of the
University of Minnesota," (unpublished Ph.D. dissertation,
University of Minnesota, 1935).

9Rudyard K. Bent, "Scholastic Records of Non-High
School Graduates Entering the University of Arkansas," Journal -
of Educational Research, XL (Octcber, 1946), 108-115,

10pni1 H. Putnam, "Scholastic Achievement of GED
Students at VanPort Eitension Center," School and Society,
LXVI (Auzust, 1947), 161-163,
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made a study of scholzstic achieverent by students who were
admitted by their hignh school diplomas and students who were
edmitted after successfully completing the General
Educational Develovment test bhattery. He kept records on
the grade-point averages of theée students and of their
scholastic ratings (whether on the honor roll or on proba-
tion) and on withdrawals, From these data Putnam stated
that on the basis of the above records, high school gradua-
tion is not essential to successful scholastic achlievement
in college; that a properly motivated student of average
aptitude can, after three years of high school, compete
successfully in college with high school graduates; but that
similar students with two years or less of high school
attendance will be seriously handicapped and will have dif-
flculty in doing successful college work.

During the period from September 1945 to June 1947
seventy-two non-high school graduates were admitted to
degree programs at the University of Wisconsin on recom-
mendation of a special a2dmissions counselor. A study was
conducted by Milligan, Lins, and Littlell to determine the

academic success of these students.

11g, E. Milligan, L. J. Lins, and Kezneth Little, "The
Success of Norn-Hign School Graduates in Degree Programs at
the University of Wisconsin," School end Society, LXVII
(January, 1948), 27-29.
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The gradc-point averaze at the end of the first
semester in the University was taken as the criterion of
success, The grade-point average was correlated with certain
measures available., These mezacures were (1) number of high
school units completed, (2) percentile rank on the American
Council on Education Psychological Examination, and
(3) scores mzde on various GED tests., Eizhty-seven percent
of the students in the study cozpleted the first serester,

After an examination of the data the following
conclusions were reached:

There was no apparent relaticnship between the

nunber of high schocl units conpleted and success
in college.

"Correctness and Zffectiveness of Expression,"

GED Test I, the composite of the five GED tests, and
the American Councll on Education Psychologicel
Examination were found to be the best measures used
in terms of predicting college success,i?

All of the preceding studlies have reported results
generally favorable to the practice of admitting carefully
selected students who were not graduvated from high school.
The studles which follow sutmit findings which might be
termed essentlally negative.

Arthur W, Hartung, in a study made at the University

of Tennessee Junior College, Martin, Tennessee, involving

fifty-nine students who were admitted on the basis of GED

121134, , p. 29.
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tests, pointed out that the presence of similar
characteristics in cases of unsatisfactory academic progress
seemed to single out one varticular group of students whose
training eppeared less successful than that of students as
a whole. This groun consisted of students who offered GED
test scores for entrance rather than the customary high
school diploma. Only five of the fifty-nine students com-
pleted the two-year junior college program. The grade-point
average for the GED students in general was less than that
required for continued acceptance by the institution.

On the basis of the findings of this study, Hartung

stated:

Thus, local experiences would indicate that
training for students who have not completed high
school or its equivalent is not successful in most
cases, and that ordinarily a GED test score has not
proved to be_a satisfactory substitute for high
school work.l

A study conducted by Mumma14 at the Johns Hopkins

University was concerned with the widespread use of the High
School Level Tests of General Educational Development by

admissions officers insofar as veterans were concerned. Mumma

stated that so many veterans and non-veterans have availed

13arthur W. Hartung, "The Case of the GED Student,"
School and Society, LXVII (August, 1948), 138.

1431chard A, Mumma, "The College Rzscord of Students
Admitted on the Basis of GED Tests," Collezxe and University,
XXVI (October, 1950), 79-87.
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themselves of the opportunity to take the GED tests that it
is important for edmissions officers to know how accurately
the results of these tests predict success iIn college.

The group ccnsidered in this study included a total
of fifty-six male veterans who were admitted to Johns
Hopkins University on the basis of theilr scores on the High
School Level GED tests, Thirteen entered in February 19L46;
twenty-nine entered in September 19463 and fourteen entered
in September 1947. Forty-four had completed 4 years of high
school, three had completed 33 years, three had completed 3
years, four had completed 2 years, and two had completed 1
year, In all probability few, if any, would have been
admitted were it not for the GED tests,

One of the factors used to gauge progress was the
number of semester hours of credit earned. The criterion
used was "normal progress," defined as thirty semester hours
of credit per academic year and six semester hours of credit
for summer. Definite evidence was obtained that the GED
students recelved grades below the average of all of the
students.

The findings of this study indicated that students
‘admitted to the Johns Hopkins University on the basis of GED
tests, even though their test scores placed them in high

percentile ranks when considered as a group, were dropped in

larger proportions then other students, made lower grade-point
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averages than other students, and earned semester hours of
credit at a rate that was below normal.

The purposc of the study cecniucted at the University

of Utah by Andrew15 was to deternine vhether or not students

0]

who drop out of high school before graduvation perform as

well in college as a matched group of students who are
graduated from high schocl., In order to comvare the achieve-
ment of non-high schcol graduates with that of regularly
adnitted students, matched groups wer:c established using the
following factors as the basis for matching: sex, age at
time of entrance, college of enrollment, quarter of admission,
and scholastic index.

It was found that the group of high school graduates
completed more quarters successfully, took more hours, and
carried a heavier load per quarter than did the non-high
school graduates. The differences between the two groups on
these factors were significant at the .05 or .01 level.

The drop-out rate of the matched group was shown
according to the number of quarters completed. A larger
percentage of high school graduates completed a greater

number of quarters than did the non-high school graduates,

15pean C. Andr~w, "A Comparative Study of the Academic
Achievement of Hl;n Scnool Graduates ond Non-Grazduates,"
Collere 2nd Universitv, XXVII (Octobar, 1951), 50-55.
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Six percent of the experimental group were graduated whereas
twelve percent of the control were graduated.

From the data pruscanted 1t was concluded that some or
similar factors which caused students to drop out of high
school before graduation were still overating when they
attended college. Non-hizh school zraduates therefore per-

formed at a significantly lower level than did matched

individuals who succeeded in being graduated from high school.
III. PREDICTION OF SCIOL..STIC SUCCESS

Studies have locoked at the value of high school rank,
high school grades, aptitude and subject matter test scores,
personality tests, and data on interests and socio-economic
background of students to see if better predictions for
college succes. can be made, More research in this area is
needed since the national attrition rate is approximately
forty percent in higher education ss a whole.16

Schneiders, Anastasi, and Meadl7 conducted a large-scale

study for the College Entrance Examination Board on predicting

16Robert Iffert, Retention and Withdrawal of College
Students, Series 1958 No. 1 (Washington: United States Office
of Education, 1957).

17A. A. Schnelders, Anna Anastasi, and Martia J. Mead,
Thz Validotion of & Zic-racnicst ZiVenidry as a Pr-dfctor of
Colleze Success, , Collcge Artrence —ramination Boarw 3esearch
and Developunent Report (New Yerk: Fui.acn University, 1960).
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scholastic success in college. The purpose of this study
was to develop and validate a welghted scoring key for use
with a blographical inventory as a predictor of college suc-
cess, The classes of 1958 and 1959 at Fordham College were
used to provide the initial and cross-validation samples.
Although academic achievement was taken into account, the
criterion of college success emphasized non-intellectual
factors and was shown to be differentiable from the usual
grade-point average criterion. The subjects for the three
criteria groups established were selected on the basis of
information assembled from nine criteria sources covering
the first three years in college. The three groups estab-
lished were designated as (1) positive, representing essen-
tilally the type of person the college wants to develops
(2) average, representing those students who were making a
satisfactory adjustment to college, but showed no outstanding
characteristics; and (3) negative, representing those stu-
dents showing concrete evidence of emotional maladjustments
br antisocial behavior and judged to be all-around unsatis-
factory students.

The correlations obtained from the cross-validations
were consistently higher than those obtained with College
Board Scholastic Aptitude Test scores--Verbal and Mathematical’

--against the criterion. Analysis of other aptitude, achieve=-

ment, personality, and interest tests indicated that the
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bilographical inventory differentiated more effectively than
the other predictors,

MceConnell and Hci:tlS

pointed out that while these
general studlies were helpful, coch institution should make
individual studies to find vhat specific factors are more
meaningful for the rarticular institution. Not only should
the student be helped to select a college in which he will
succeed, but the collerse nmust also select to the best of its
abllity the student who will cucceed at that colleze., Suc-
cess in colleze is measured in most studies by scholastic
success because thls factor can be measured objlectively.
According to Jackson,19 it would be undesirable for a
college to admit a student who is known to have no chance to
succeed in that college. This action would be wasteful and
basically dishonest, would produce bad public relations, and

often would have disastrous psychological effects on the

student involved.

Scholastic Success end Eirh School Rank

A commonly used predictor of college success is high

school rank, In a study of 1,533 freshman students entering

18T. R. MeConnell and Paul Heist, "Do Students Make the
Collexe?," Colla~2 2+ Undversity, XXXIV (Summer, 1959),
Lu2-452,

1
9Pau1 J. Jackcon, "Szlccting Students Differently,"
Collere 2nd University, XMXIII (Fall, 1957), 36-L43,
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Marquette University in the Fall Semesters of 1934, 1933,

1936, and 1937, Butsch2O

found corrclations ranging from .47
to .60 between rark in hich schocl class and first semester
marks in college. The criteria used were grades earned
during the first semester of the freshman year,

The predictive measures used in this study were
(1) rank in high school class, (2) knowledge of secondary
school subject matier as measured by the Iowa High School
Content Examination, and (3) a general measure of college
aptitude as determined by the Thurstone Psychological
Examination.

Garrett21 poirted out that the problem of predicting
college scholastic success was related closely to the matter
of college entrance requirements., He studied the data from
educational research, testing the validity of certain college
entrance requirements of long standing and the ability of
these institutions to select college entrants satisfactorily
as they were formally thought to do. Because of the scope of

the problem, the study was limited to a consideration of

20R. L. C. Butsch, "Improving the Prediction of
Academic Success through Differential Weighting," Journal of
Educational Psychology, XXX (September, 1939), &01-320.

21Harley F. Garrett, "A Review end Intervretation of
Investigations of Focetowre Aciat.a to Scholastic Success in

Collezes of Arts and Science crd Teachers Colleses," Jonrnal
of Exverimentol Education, XVIII (December, 1949), 91-159,




24
studies covering only colleges of liberal arts and teachers
colleges,

At the conclusion of the study Garrett made the
followingz statemcnts:

1. High School lverage--Lfmon~ all of the factors
contributing to prediction o scholastic success in
college, the student's average grade in high school
shows the highect correlation (.55) with later col-
lege scholarship average.

2. High Scrool Rank--Influenced by number in
class., Average correlation with freshman grades of
.26 to '30. .

3. Pattern of Hi~h School Courses--The studies
reporced seem to prove conclusively that there is
practically no relationship between the nunber or
vattern of high school subjects and later success
in college.

L, Size of the High School--No apparent
relationship to college scholastic success,
Average correlation of .09.

5. Age--Eighteen years was reported as the model
college entrance age. Those entering when older do
slightly less well at first, then tend to reach the
others during the last two years of college work.<2

Garrett further stated that the five factors which

have the greatest predictive value~-and their average corre-
lations with average colleze grades--are (1) high school
grades (.56), and high school rank (.55); (2) general achieve-

ment test scores (.49); (3) general college aptitude test

221pid., p. 137,
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scores (.43); (4) intelligence test scores (.47); and
(5) special aptitude tzact ccores (.hl).23

The literature cuzgests that high school class rank

as a method of »rediction is once of the most frequently used
methods for predicting college success, A statemeat by
Seyler is indicative of the gcneral sttitude: “Rank in high
school class offers a means of makinrt predictions that is
more accurate than a zuscs would be, and as such hzs dis-
tinctive value."zu

Data for the study made by Seyler were based on the

records of 7,006 freshman students admitted to thé University
of Illinois in September 1935, Septecwbder 1936, and September
1937. In summarizing the data presented, Seyler arrived at
the following conclusions:

There 1s a definite positive relationship between
rank in high school graduating class and freshman
scholastic record.

That it is possible to predict with considerable
accuracy the scholastic success in the freahman year
of any group of students whose percentile rank in
class falls within certain limits.

That rank in class offers a means of making

predictions more accurate than a guess would be, and
as such, has a distinctive value.

231bid., p. 138.

n Hiehn School
choloxship,”
lemiate Feristrars,

B, Val o
Graduating Class for Predictinx Fres\ma
Journal of the fmer! -~ Associatio
XV (Cczober, 1959), 522,

251p1d., p. 22.

1
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The major purpose of a study made by Dale P. Scannell
at the State University of Iowa and Iowa State College was
to investigate annually obtained comparable achiev:iment
measures as predictors of college success. In addition, the
predictive power of mzcsures of school attainment was
studied, using these mcasures separately and in combination
with achievemant test scorzss. A base sample was obtained of
3,202 students ho had ftalicn the Iowa Tests of Zducational
Development as hirh schcol seniors during the years 1948 to
1952 and who enrcllcd the followinzy f2ll in either the State
University of Iowa or Iowa State College. The admissions
requirements of the two institutions were essentially the
same during the 1949-1953 pericd.

The data that were collected included results of the
Iowa Tests of Basic Studles for grades 4, 6, and 8; results
of the Iowa Tests of Educational Development for grades 9
through 123 rank in high school graduating class; high school
grade average; freshman college grade-point average; four-
year college grade-point average for graduates; and cumulative
college grade-point averages for students withdrawing from
college.

Scannell's major findings included:

The accuracy with which recneral cclle~e acadenic

success was praa.cine Ironm cchievement test scores

increased year by yvrcar from srade 4 through higzh
scrool; the grade 12 Jowa Tests of Educaticual
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Development yielded multiple correlations of .634
with freshman college grade-point average and
.535 with four-year college grade-point average.

Combinations of achievement test data obtained
at several poiluts in tne students'! careers were
only slightly more predictive than the most recent
results.

High school pgrade average was the best single
predictor of college success yilelding correlations
of .67 and .59 with freshman college grade-point
average and four-year grade-point average respec-
tively. BRank in class was not highly predictive
for graduates of small high schools,

The Iowa Tests of Educational Develovpment
proéiction equations derived for one college were
only slightly less accurate than "own school"™ equa-
tions when apvlied to data for the other college.
The slight decreases in prediction accuracy suggest
that these ecuations could be used satisfactorily
at other four-year institutions with similar admis-
sion requirements.

Vihen restriction in range of scores is considered,
elementary school test data correlated highly with
college success., The estimated correlation between
grade 8 Iowa Tests of Basic Studies and freshman
grade-point average for a sample representative of
eighth-grade students was .85. This finding suggests
that predictions of college success from elementary
school test scores can ge as useful as predictions
from high school data,Z2

Scholastic Success and High School Grades

The actual grade average achieved in high school is

used as a selecti#e criterion by many colleges. In a review

.

20Dale P, Scannell, "Prediction of College Success
from Elementary &nd Sccondary School Performance," Journal
of Educational Psycholoew, LI (June, 1960), 134,
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of more than one hundred studies Garrett27 found an average
correlation of .56 bstween high school average and college
grade average. In those studies where the correlation was
made between high school grades and first semester college
grades, a hizh correlation of the total high school
grade-point average to the first semester college grade
average was found to be around .80.

Schmitz,28 in a study of the entering freshmen at
St. Benedict's Colleze in 1934, 1935, a2ad 1936, found high
school grade average the most efficient single instrument
for predicting college success. The coefficient of corre-
lation established for high school grade average with col-
lege success was ,64. His study gave the comparative value
of several criteria: American Council on Education
Psychological Examination, Purdue Placement Test, and
Spelling Test. The study llkewise included a comparison of
the high school grade average with success in college. Suc-
cess in college was measured by individual grade-point average.

Scannell29 found a correlation of .59 between high

school grade average and the four-year college grade average

27Gcarrett, loc. cit.

288ylvester B. Schmitz, "Predicting Success in College:
A Study of Various Critceria,"™ Jourrnal of Educational
Psycholozv, XXVIII (Scptcuber, 1i937), O45-075.

29Scanne11, loc, cit,
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of 3,302 students at the State University of Iowa and Iowa
State College from 1949 to 1953.

In a study at the University of Arkansas, KerrBO
found that the hirher the grades in nigh school, the better
the chances for good accomplishment in college. He pointed
out that his study found no criterion significant enough for
selective admission which would not do injustice to a large
number of applicants, again showlng the need for more than
_ one basis for selecting students.

Douglass,31 in a study based on the academic success
in three quarters of college work of 8ll students entering
the University of Oregon in 1926 and 1927, and also on the
success of 385 students completing flve quarters of college
work in 1930 at the same institution, found the following
correlations with the criterion: high school average .56;
science .54; English .49; foreign languages .46; mathe-
matics .44; and vocational .36.

As a result, Douglass stated:

One of the most interesting outcomes of the

study 1is the higher coefficient between high school
marks and college marks as compared to percentile

30Fred L. Kerr, “"Studies on the Freshman Class at the
University of Arkansas," College and University, XXXIV
(Winter, 1959), 186-199,

31Harl R. Douplass, "The Relation of High School
Preparation and Certain Other Factors to Academic Success at
the Univerzity of Oregon," University of Oregon Publications,
Tducation Series, III (Janusary, 1G31), 9-13.
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rank on the Americen Council on Education
Psycholeogical Test ctors., No othner coefficient

5t o
cf correlotion Letwaun any or.e fwctor and college
narks equaled oxr aorvceedel theat obralned between
averase coillege nirks ond overase high school
marks (.56). Cocffizicnts approushing rost closely
weres those arising from The ouartile rankings of the
hign school px 1ﬂu$pal (.48) and thatv from the per-

centile rank of the American Council on Education
Psychological Test (.45),32

Jones and Laslett33 studied the records of 500
freshmen admittcd to Oregon State College in 1933. The
auvtnors found that thne high school composite mark is the
best single predictor of college scholastic success., The
coefficient of corrclation established for high school
composite mark with college success was .65. They also
found that the size of the high school from which the stu-
dents came had little relationship to college scholastic
success,

In his study, Gladfelter>” used the records of Temple
University freshmen admitted in 1936. Again it was found
that the four-year average of high school grades was a more

accurate predictor of success in college than grades in

321pid., p. 1b4.

33George A. Jones and H. R. Laslett, "The Prediction of
Scholastic Success in College," Journal of Fducational
Research, XXIX (December, 1935), 266-271.

34”illard . Gladfelter, "Thz Voalue of Several Criteria
in Predicting Collecre buccess,"™ Journal ¢f thn American
Association o2 Colleriate Rsi ek s, XI (April, 19:06J,
187—.&9).
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particular subjects or groups of subjects, The coefficient
of correlation established for four-year high school average

LR
.OU.

44}

with freshman-year averaze v

Carlson cnd Kilstein,35 in a study at the University
of Orezon in 1958, employed a method involving a combination
of college aptitude rating tased on either the Ohio State
University Psychological Examination oxr the College Entrance
Examination Board Scholzstic Aptitude Test, and a "Prep"
rating which consisted of the ratio of units of "A" in all
high school courscs to the total number of high school units
accepted,

The study indicated, in general, that course averages
of "A"'s and "B"'s combined had a higher relationship to
first semester grade-point average than either "A%"'s or "B"'s
alone., The same relationships held for the three broad
areas of the high school curriculum (academic, vocational,
activity). Most of the variance was accounted for by courses
in the academic area, with English course grades contributing
most to academic scores,

Sohm1t236 expressed the belief that the grades made

by the student in high school appear to have the highest

35J. Spencer Carlson and Victor Milstein, "The Relation
of Certain Aspectc of Ki~h School Puriormance to Acadenic
Success in Colicge,” Coile~e znd Unlversity, XXXIII (Winter,
195¢), 165-192,

36

Schnitz, loc. cit,
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predictive valuz of success in college. This conclusion was
based on a study conducted ot St. Benedict's College, using
the 1934, 1935, and 1936 claosses of entering freshmen. The
coefficient of correlction estcblished for high school
crade averaze with collese success was .64,

At Georze Pceobody Collesme for Teachers 193 freshmen
who completed cne to three semesters of work were measured
by Cochran and TovisS? on the basis of several variables.
They found a coefficilent of correlation of .63 between high
school average and fresrncan grades, a relationship that was
higher than any other relationsnip using tests as the pre-
dictive measures. PRoth authors concluded that high school
grades were the best vredictor currently available.

A study by Scarnnell was designed to investigate
annually obtained comparable achievement measures as pre-
dictors of college success for Iowa State College or the
State University of Iowa. The author concluded, "High school
grade-point average was the best single predictor of college
success.“38 The coefficients of correlation found for the
relationship of high school grade-point average with college

success ranged from .63 to .69 with a median of .65.

37samuel W, Cochran and Frederic B. Davis, "Predicting
Freshman Grades," Peatodv Jarm~l of Elucation, XXVII (May,

1950), 352-356.

38Scannell, op. ¢¥s., ». 134,
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Harris39 in his survey of 328 investigations of
prediction of college success conducted from 1930 to 1938
found that amonsg 21l the factors contribvuting to the predic-
tion of college succcess, nigh school grades showed higher
correlations with colleze success than any other measure.
Nost of the coefficients of correlations for the relation-
ship of high school grades and college success ranged from
.60 to .70, with a high of .78.

Cosandbo in 1953 summarized in tabular form the
findings of thirty-five studies which investigated single
predictors of college success. The median coefficlent of
correlation for seventeen studies investigating the rela-
tionship between high school grades and college success was
found to be .53, with fifty percent of the cases between
.48 and .60, Of all of the various measures investigated,
high school grades commanded first place, with high school

rank in class second.

Scholastic Success and High School Units

As can be seen from the studies previously reviewed

in this chapter, there seems to be very little predictive

39Daniel Harris, "Factors Affecting College Grades: A
Survey of the Literature, 1930 -1937," Psychological Bulletin,

LO* eph P. Cocand, "fdmissions Criteria," Collere and
universitv, XXVIII (4pril, 1953), 338-364.
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value in the number or pattern of higca school units a

student has in hish school, Livem:oodb’1

in a Master's
thesis at Avbturn University found that at Colunbus College
in Columbus, Georziz {(a two-year junior college for girls),
it made no diffcicnce whether the students had fewer than
12 academic units, 12 to 13} academic units, or 14 or more
ecadenic units upon entry.

In 1961 Melton™?

studied the records of 1,075 freshmen
who enrolled for the fixst time in The University of Georgia
the fall of 19358 without »revious college experience and

who completed the flrst cuarter. The subjects in the vali-
dating section were 906 students in the 1959 freshman class
who completed the eatire year.

In general, less relationship was found between the
criteria of the University grade-point average and course
grades and the patterns of high school courses than between
these criteria and the College Entrance Examination Board
Scholastic Aptitude Test scores and high school grade average.

The high school average was found to be significant in every

blMary Livengood, "The Relationship Between the
Selection of High School Subjects and Success at Columbus
College," (unpublished Master's thesis, Auburn University,
Auburn, Alabama, 1962),.

l"ZC. Y. Melten, Y"Tae Academic lAchievement of University
of Georszgia Studentc nc RAelated to Hich School Course '
Putterns," (unpublich_o Ph.D. dissertation, University of
Georsla, Athens, Georgia, 1961).
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Scholastic A&ntitude Tcot ceores was alco cignificant.
Mcltont's study counceimed the vattera of high school units

rather thaen thelr sheer rumber,

Sorolestic Suegnso o TP Sehral Siee

. - 4
According to Ferriss, CGau:initz, and Eramnmell, 3
studies vhich have Tecr nnle on the cutject of school effi-

clency have ucually svalucted scnools on two bases: (1) in
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(2) in terms of achleverment of pupils. Using the first basis
as a criterion, they comnared small secondary schools and
found a distinct improvement in conditions in both selected
and unselected schools as the enrollment increased.

Dawsonhu studiced characteristics of larzge and small
secondary schools and concluded that efficlency is consid-
erably affected by thne size of the school.

Seyf‘e:c‘tbr5 found that size of the student body

affects considerably the curriculum offered and that the

43? N. PFerriss, W. H. Gaumnitz, and P, R. Brammell,
The Snalier Secondarv Schools, United States Office of
Education, Bulletin No. 17, Netional Survey of Secondary
Education, Monogzraph No. 6 (Washington: Government Printing
Office, 1932), 235 pp.

» 4
1T a

i. &. Zawson, ¥Smiisfoctory Local Sclhicol Units,®
(tmpublished Ph.D. dicsertation, CGorrge Peobedy Colleze for
Teacacrs, Nasnvlille, Tcznoosec, 19345,
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small schcol is seriously hanlicapncd in the number c¢.J
activities subjects it may undertake satisfactorily at one

tine,

a=d U

(&)

Scholzstic Succa:z e of Testc

U]

Use of intellizence tests for predicting academic
success is not new. Elementary and secondary scnools have
veen using I. Q. tests for many ycars for vlaccment ¢f stu-
dents in graded classes or in prozrans of study., Use of
aptitude tests for predictiazg collezs success has increased
with the wide use of the tests developed by the College
Entrance Examination Eoard and the American College Teéting
Program, Inc. While the value of aptitude tests for college
selection has been found to vary, results of such tests
along with other information can be helpful in making deci-
sions.

In studying the extent to which tests alone correlated
with college success, Noel Keys examined the records of 1,112
students who left the Ozkland, California, High School from
mid-winter 1928-1929 to mid-winter 1933-1934. This study
was made to ascertain the significance of group test I. Q.'s
obtained in the junior high school years for the prediction
of academric success beyond the high school., The study was
concerned with (1) tne distribution of I. Q.'s for those who

procecd from nign school to various types of institutions,

(¢4
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(2) the correlation between these I. Q.'s and scholarship in
the two institutions found to have received the greatest
nurter, and (3) the »robadbility of particular sorts of
advanced schooling cnd of acadcmic success therein for puplls
of given I. Q. levels,

The findings as reported by Kcys included tnese:

Por crildrca of 70 to €4 I. L., the chances are

68 in 100 <. . zo.zclinz will net continte beyond
thne high scnool, wall e The »rotadility of entering

a derrc°-~runu*n~ irnstitutica cu.cars to be nil,
For those of I. J.'3 arcund 100, the chances are
st111 40 ia 10C thzy schooling will ccease with hign

scnool, while less than 1 irn 4 is likely to gain
Pdmission to any cerrce-rranting institution.

Even Tor borys and zirls of the I. Q. grouvp from
105 to 119, which includes the average college entrant,
the prospects are still that 3 of 10 will not proceed
beyond the high school, and 1 of 3 entered the
University of California.

fmong pupils of 120 to 139 I. Q., only about 1 in
5 stops short with high school, and nearly half of the
group actually enrolled at the University of
California.

Tne gifted group above 140 I. Q. showed 100 percent
applying for admission to some degree-granting institu-
tion, and 44 percent graduating from the University of
California with honors.

From among the 4 or 5 percent of junior high school
pupils with I. Q.'s of 85 to 94 who later entered the
University of California, only 1 in 3 succeeded in
graduating,

The individuals with I. Q.'s in the 120's or 130°'s
have ronrhly 3% times as rood a chance of enterins the
Uriversity of Caluilcornia, -nd 7 tites the likelihood of
graduating therelfcon as nas a youth of 100 I, Q.

Por studcnts of I. Q. of 140 or hi-ler, *he prosvects
of gradultliay frouw tue Ualversivy of Califo 1& 3atn
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honors are 100 tlr-z as great as for the person of
around 100 I. Q., and 11 times as good as for even
the 120 to 130 1. ¢. groun.~®

Ly ;
Garrett 7 found the avorare cocrrelation of college
achievcnent with standariized tests of ubility to be between
A1 and .49,

Williamson and Darleyb'8

pointcd out that test results
have greater significance in rmredicting collese academic
success wnen they are conbined with cther factors such as

high school grades or high schicol class rank,
IV, RILALTICNSHIPS TC THIS STUTY

Literature was reviewed to determine the extent to
which college admission of non-hign school graduates and
their scholastic success have been covered and to ascertain
the research procedures employed. Scholastic success predic-
tion studies were also reviewed. It is necessary for the
admissions officer to be able to predict within reasonable
limits the potential scholastic abilities of non-high school

graduates seeking admission to avoid unfair and inaccurate

Hoyoel Keys, "The Value of Group Test I. Q.'s for
Prediction of Probress Beyond High School " Journal of

Educational Psvchologzyv, XXXI (February, 19405 92-93,

47Garrett, e o0 5., oL 139,

E. G, Williarsor and Jobn G. Darler, Student
Personnel Vari (N e Uoris woGroani=Eally L9073, o T33-134.
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Judgments in their selection. Nost of the attentlon has
been given to correlatlon studlies because they are important
in providinz infeou~tion atout the relotionships between
predictor variables and ccholastic success, Greater predic-
tive efficiency, however, does not autonatically result from
using the variable or varicbles that correlate highest with
the criterion in the case where decisions to accept or to
reject students are based upon a particular cutting score,

The nzed to eviluate the effzctiveness of entrance

6

"

requirements, wnhatever they happen to te, can easily be
recognized. Until some kind of assessment 1s made, consid-
erable doubt remalins about their predictive efficlency. Many
of those charged with the responsibility of making decisions
rezarding admission continue to trust to prior Jjudgments,
Such an approach to predicfion and selection can lead to
unfailr and inaccurate judgments,

Reported studies support the superiority of
statistical predictlons of scholastic success over predic-
tions made by individuals on some subjective basis, Most of
these studies were based upon correlation procedures and
compared predictors on the basis of thelr accuracy of pre-
dicting grades for cross-validation groups of successful and
unsuccessful students,

This study has dcoeribcd the non-high school graduates

1

who attended Texas T.c
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relation to thelr scholastic success by means of several
variables. These varicbles include sox; aze at time of

dm

O

Tid of hi~h school units presented, size of
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the himh school wnich the otudent attondod, scorcs on recog-
nized selective mcasur:s, number of semesters attend-d at
Texas Technolozlcal Colleze, grade-noint average, school of
enrollment within <ie ccllege, collesc majecr, and degree
attainment, The daata were analyzed usinz, first, an analy-
sis of variance tccanicuc, and sccond, a corrilational factor

enalysis,
V. SUMIARY

The literature and research significant to the topic
of this study have been sumnrcrized in three broad areas:
studies on the scholastic success of non-high school grad-
ﬁates who were admitted to and attended various institutions,
prediction of scholastic success, ard relatiornships to this
study. For the most part, the practice of admitting care-
fully selected you“o er students who were not graduated from
high school has been highly successful in terms of scholastic

performance of these students., The results of admitting older

students, however, have not been—so—clear,

There crec some Znztltutions whaich allow anyone with
hign school diploma to enter the frcshman clcss, At these

institutions the selection merely takes placs after admission.
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Those who reject the iz of cceloctive edziscsions atv tre

1éd kave the opror-

P

collexze level arsuc that cverrone che
tunity to attend collene., Some lizit this by arcuinzg only
that every hish schosl srocdual. crhould be cdmlitted to the
tax-supported colleze of his chnolee,

While accrcditotion nmoy cuce have indicotad something
about the qu.llity cf o hizh school, cloarly the fallure rate
of graluates of acerciiscd hish schools in cur colleges
reveals that 1t is 1ot toue ot nrasent that zradustion from
en accredited hi n scchocl slgnifics thot a ctudent is 2ble
to do college-level accucozic worlk. High school graduation,
therefore, is not necessorily esscatial to successful scho-
lastlic success in colleze. A properiy mctivated studcnt of
average aptitude who was not graduated from high school can,
after three years of high scheool, compete successfully in
college with high school graduates, though performence for
the freshman year nay be at a lower level,

The prediction studies show that of the several
criteria that have vbeen used to predict scholestic success,
the high school groade average seems to be the most efficlent
single instrumcnt., Nost of the coefficients of correlation
for the relatlicnship of high school grade average and college
success »onczd frona W65 tn .70,

N da - 2 - - . data e, ~ ~
Lttenticn was =ivown ian tihic ztudy to o mcothoid of



certalin factors to the ccholostlic success of the non-high
school graduates Mo att.ndcéd Tomus Techinolorzical Collese

£ e ~ memtam A g AT f g Aetad e -y - « o~
from 1954 to 1984, Thz wmethed ucced Ln this study has rnot

been uscd previcusly in cny of tho. litcrature end rescerch

revicwed,

L2



CHAPTER III
PROCEDURES AND METHODOLOGY OF THIS STUDI

This study was an analysis of the relationshlip of
certain selective factors to the scholastic success of non-
high school graduates who attended Texas Technological
College from 1954 to 1964,

This study was further limited to those non~high
school graduates who had been graduated or had withdrawn
from Texas Technological College as of June 1964,

With these limltations indlcated, this chapter will
present in developmental sequence the research, analytical

end interpretative procedures employed in this study.
"I, SELECTING THE STUDENTS

A total of 158 students who had not been graduated
from high school were enrolled in Texas Technological College
from the Fall Semester 1954 through the Spring Semester 1964,
Seven of these students were excluded from the study because
adequate statistical data were not available for them. The

remaining 151 students were used in this study.
II. DETERMINING THE DATA

The data on the non-high school graduates were used

to discover possible scholastlce-success relationships between
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these students according to definite variables, All of the
data used in this study were those which were avallable on
the student's permanent record card and from the files in
the Testing and Counseling Center at Texas Technological
College. The following data were available from the stu-
dent's permanent record and utilized in this study: sex,
age at time of admission, total number of high school units
presented upon admission, number of semesters attended,
total number of semester hours attempted, grade-point
average by specific semester, total grade-point average,
school in which enrolled within Texas Technological College,
college major, degree earned, and size of high school
attended.

From the files in the Testing and Counseling Center
at Texas Technological College scores on the following tests
were obtained and utilized in this study:

1. American Council on Education Psychological Examination:
Quantitative, Linguistic, Total;

2., Co-Operative English Examination, Provisional Form OM:
Usage, Spelling, Vocabulary, Totalj;

3. California Multiple Aptitude Test: Arithmetic Reasoning,
Arithmetic Computations

-4, Otis-Gamma Mental Ability Test,

As indicated in Chapter I the data utilized in this

study were obtained from the following sources at Texas

Technologlical College:
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1., Office of Admissions. The list of students

conprising this study was obtained from the master audit
volumes listing the students who enrolled at Texas
Technological College from 1954 to 1964,

2, Office of the Registrar. The list of students

obtained from the Office of Admissions was used to locate
the permanent records of each student comprising this study
from which the data were recorded.

3. Testing and Counseling Center. The list of

students obtalined from the Office of Admissions was then used
to secure the scores each student comprising this study made
on the test battery required by the Committee on Admissions
at Texas Technological College for each non-high school
graduate admitted to the college.

1

4, Directory of Secondary Day Schools™ supplied the

size of the high school attended by the students comprising
this study.

ITII. RECORDING THE DATA

To facilitate the recording of the data a master work

sheet was designed to contain all desired information on one

lunited States Department of Health, Education and
Welfare, Directory of Secondary Day Schools, 1958-1959
(Washington: Office of Education, 1961).
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side of a single sheet of paper 8i" x 11" in size., A copy
of this master work sheet may be seen in Appendix A.

The data comprising thls study were recorded on a
separate master work sheet for each student. The following
data were recorded for each student:

l. Sex

2., Age at time of admission

3. Total number of high school units presented upon
admission

L, Number of semesters attended at Texas Technological
College

5. Total number of semester hours attempted

6. Grade-point average by specific semester

7. Total grade-point average

8. School in which enrolled within Texas Technological
College

9. College major

10, Degree earned
11, BSize of high school attended
12, Scores on recognized selective tests:
a. American Council on Education Psychological
Examination: Quantitative, Linguistic, Total
b. Co-Operative English Examination, Provisional Form OM:
English Usage, Spelling, Vocabulary, Total
c. California Multiple Aptitude Test: Arithmetic

Reasoning, Arithmetic Computation
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d., Otis-Gamma Mental Ability Test.

IV. PROCESSING THE DATA

The data were first analyzed in a factoral analysis
of variance design using the general analysis of variance
program written by Allan L. Heath2 for use in the IBM 1620
computer. Table I gives a general experimental design for
a six-factor mixed analysis of varlance design. These
variables include:

1. Sex _
2. Age at time of admission
3. Total number of high school unlts presented upon
| admission
L, 8ize of high school attended
5. Scores on recognized selective tests:
a, American Council on Education Psychological
Examination: Quantitative, Linguistic, Total
b. Co-Operative Engllish Examination, Provisional Form ON:
English Usage, Spelling, Vocabulary, Total
c. California Multiple Aptitude Test: Arithmetic
Reasoning, Arithmetic Computation
d. Otis~Gamma Mental Ability Test

£xllen L. Heath, Biometrical Services, ARS, IBA
Library #6.0.050 (Beltsville, laryland: hAgricultural Research

Center).
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6. Replications.

The Factor column lists all of the factors analyzed
in the experiment.

The column headed Level lists the divisions or levels
of each factor.

The Code column refers to the manner in which the
computer is shown which level of a factor is being consid-
ered. A numerical code of one through the total number of
levels of each factor was used.

The I. D. column shows a meaningful identifying letter
for each factor.

The Tyve column classifies the factors into either
between or within subject factors.

The column headed Sort Order is coding for

communication with the computer. It tells the computer the
order in which to analyze the factors. Each factor was
coded alphabetically.

The dependent variables are presented in Table II.
In the first column the variables are identified, and in the
second column the levels of the variables are shown.

A number of experiments were run using the general
design shown in Table I with the various dependent variables
in Table II used at various times as a score factor in the

general design,
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TABLE I

EXPERIMENTAL DESIGN

Sort
Factor Level Code I.D. Type Order

Sex Male
Female

Age 20-29
30-39
Lo+

X B A

A B B

High School Units 0- L
5- 8

9-12

13-16

High School Size 0- 99
100-499
500+

Test Scores A.C.E.~-Q
A.C.E.~-L
A.C.E.-T
Coop. Eng.-U
Coop. Eng.-S
Coop. Eng.-V
Coop. Eng.-T
C.M.A.-R
C.M.A.-C
Otis-Gamma 1

Replications

FWhH+H OoVONIONMNEZTWIDH WNEFE FWDRHE wWwiH [\ o
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TABLE II

DEPENDENT VARIABLES

Variable Level
Grade-Point Average .00- .99
1,00-1.99
2,00-2,99
3.00-3.99
4,00
Number of Semesters
Completed Less than one
One
Two
Three

- to sixteen

Major Subject Mathematics
English
History
%

School Agriculture

Arts and Sciences
Business Administration
Engineering

Home Economics

* S'

. A.

Degree Earned

=R
el ORv g

¥See page 55 for complete listing of major subjects,
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Prevarine the Data for Analysis on the IBM 1620 Comnuier

A tally sheet was designed on a single sheet of paper
85" x 11" in size on which the data were tallied in cells

according to sex, age, high school units, and high school
size. These tally sheets may be seen in Appendix B.

Block diagrams were then drawn for each of the four
main effects which include sex, age at time of admission,
high school units presented upon admission, and size of high
school attended, and the interactions between these main
effects.

From the data in the block diagrams graphs were
drawn to deplct the main effects and the interactions

between the main effects.

Analysis of the Data

The data were analyzed using five programs for the
IBM 1620 computer in succession as follows:

1. The independent variable fields were punched én
cards using a Level Puncher Program developed by Charles |
Burdsal, Jr., a student at Texas Technological College.

. 2. The data, or dependent variables, were punched on
the data cards on the second step using Burdsal's Data
Converter Progran.

3. The sums of the squares were then obtained in the

third step using Heath's Analysis of Variance Program. This
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pass gave the degrees of freedom, sums of squares, and mean
squares for each independent variable individuwally, and for
all combinations of the independent variables.

4, The means for each function separately and for
2ll combinations for the factors were obtained in the fourth
step using again Heath's Analysis of Variance Program.

5. In the fifth and final step Burdsal's F-Ratio
Program was used to calculate the appropriate error terms,
all F-Ratios, and to set up the analysis of variance tables

showing the complete summary of the statistical results.

Fzctor Analysis

The data available on the non-high school graduates
who attended Texas Technological College from 1954 through
1964 produced an unbalanced analysis of variance design. It
was not possible to consider all independent or dependent
variables simultaneously. A correlational factor analysis
was made, therefore, in order to establish better the rela-
tionship between the variables,

All data collected were placed on IBM cards and
programmed for a factor analysls. Only one pass through the
IBM 1620 computer was made, using a Factor Analysis Program
(MVAF) written by Dr. Don Veldman, Associate Professor of
Educational Psychology at The University of Texas, This

pass calculated the means, standard deviations, and
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intercorrelations, and extracted the variance which produced
the Principal Axis solution and the Varimax Rotation solution.
A complete list of variables with definitions follows:

1., Sex, Reference to male or female,

2. re, The age of the non-high school graduate when

m———

admnitted to Texas Technological College.

3. Eich school units, The total number of high school

units the student presented upon admission to Texas
Technological College.

L, Number of semesters. The number of semesters the
student completed at Texas Technological College.

5. Total semester hours, The total number of semester hours

completed by the student,

6. Total grade points. The total number of grade points
accunulated by the student while attending Texas .
Technological College.

7. Grade-point sverace, The over-all grade-point average

made by the student while attending Texas Technological
College,

8. Major. The student's major fleld of study.

9. Degree., The completion of a prescribed course of study
leading to the baccalaureate or Master's degree.

10, High school size, The size of the high school attended

by the student.
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12,

13.

14,

15.

54

Americen Couvncil on Fducrticn Psychological Fxemination:

Muantitative., Measurement of the non-verbal reason-

inz ability of the student.

Lincuistic., IMeasurement of the verbal reasoning

ability of the student.
Total, Combination of the Quantitative and Linguistic
scores as measurement of general reasoning ability.

Co-Qverative English Examination:

Usage. Measurement of ability to use English grammar
correctly.
Spelline, Measurement of abllity to spell correctly.

Vocahulary, MNeasurement of abllity to recognize and

to use words correctly.

Total., Combination of the Usage, Spelling, and
Vocabulary scores as measurement of general ability
to use the English language.

California Multivple Aptitude Test:

Arithmetic Reasoninz, Measurement of non-verbal

ability to reason with numbers.

Arithmetic Computation. Measurement of ability to

manipulate numbers.

Otis-Gamma Test of Mental Ability. leasurement of

intelligence,

Semester entered, Fall or Spring Semester or Summer

Session of admission.
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16, Year entered. The year the student Tirst entered Texes

Technological College.

17. Mnioaxr subiects, Major subjlects ranked by three members

of the Texas Technological College faculty according

to importance of mathematics to each major. Combined

results of the rankings are:

Mathematics

Physics

Electrical Engineering
Mechanical Enszineering
Civil Englineering
Petroleum Enginecring
Chemistry

Industrial Engineering
Accounting

Finance

Architecture
Psychology

Management

Industrial Management
Liberal Arts

Marketing

Intonmology

Retailing

Animal Husbandry
Economics
International Trade
Pre-Medical

Pre-Nursing

Geology

Advertising Art and Design
BElementary Education
Secorndary Zducation
Business Education
Lxriculture Education
Agroncny

Advertising

Applied Arts

Pre~Law

Government

Histoxry

English

Spanish

Speech

Home Economics Education
Journalism

Secretarial Administration
Non-lkajor

Music

V. PRESENTATION OF THE DATA

Chapter IV contains the complete results of the

analysis of variance and the factor analysis.



CHAFTER IV
FINDINGS ON THE NOXN-EIGH SCHCOL GRADUATES
I. INTRODUCTION

This chapter presents data relating to the 151
non-hich school graduates who attended Texac Technological
Colleze from 1954 to 1964, Four maicr areas are presented:
a description of the characteristics ol the subjects
included in this study, the rcsults of the testz of experi-
mental hypothcsis by the use of analysis of variance tech-
nique, & correclaticnal factor analysis of the varlables
shown in Tables I and II (pages 49 and 50), 2nd a descrip-~
tive summary of the distributlion of degrees according to

the school of enrollment.
II. STUDENT CHARACTERISTICS

The purpose of this section was to describe the
characteristics of the 151 students included in this study.
As was stated in Chapter III, block diagrams were drawn for
each of the four main effects, which included sex, age, high
school units, and high school size, and the interaction
between these main effects., From the data in the block
dlagrans graphc were drawm dorplicting the mzin effects and

the intercections between the rcain effects.



57

Hypothesis. There is a relationship_between the
variables and the academic success measures,

In order to test this hypothesis the Chi-Square test
was administered to each of the main effects and the inter-
‘actions. The four main effects tested separately, the
first-order main effects interaction between sex and age,
and age and high school size; and all third-order main
effects interactions were significant. All other first-
order main effects.interactions and all second-order main
effects interactions were not significant, but were included
in this section in order that the complete picture may be
seen. They were not commented upon. The block diagrams of
the main effects and their interactions may be seen in

Appendix A,

Sex main effect. Figure 1 shows that there were 117

male students and 34 female students included in this study.

This effect was significant at the .00l level.

Age main effect.. In Figure 2 it may be seen that 124

of the students were in their twenties, 17 [were in their
thirties, whereas only 10 were in their forties when they
were admitted to Texas Technological College. The signif-

icance level was .001.

High school units main effect.. In Figure 3 it is

noted that about an equal number of the non-high'school
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FIGURE 3

HIGH SCHOOL UNITS MAIN EFFECT
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graduates inciuded in this study had dropnp.i out of high
school while in the ninth, tentn, and cleventh grades. A
disvnrorortionate nunbers dropped out during thelr senior year

in high school. Thic was significant at the .001 level.

Eirh school sive mein effect., TFigure 4 indicates

that the probability is thut the non-hizh school graduates
admitted to Texas Technoloncical College will be from high
schools of over 500 cnrollment. The significance level was

.01,

Firste~orer miin &ffects interacticrn netween sex and

axe, TFigure 5 indlicates that the age effect, Figure 2, must
be modified when sex is taken into account. A dispropor-
tionate number of the twenty-year-old non-high school
graduates who were admitted to Texas Technological College

were males rather than females. Thils was significant at the

.01 level.

First-order main effects interaction between sex and

hich school units., This interaction as shown in Figure 6 was

not significant.

First-order main effects interaction between sex and

high school size, hls interaction as shewn in Figure 7 was

not significant.
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FIRST ORDER MAIN EFFECTS INTERACTION
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FIGURE 6
FIRST ORDER MAIN EFFECTS INTERACTION
SEX - HIGH SCHOOL UNITS
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FIGURE 7
FIRST ORDER MAIN ETFECTS INTERACTICON
SEX - EIGH SCHCCL SIZE
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Firct=-nrien rcitn of® -+eo in* :raction betwa-n ace and

hirn school units, This interaction as shown in Figure 8

was net significant.

effectes ivioar~ction betwezn ace and

O
H
u
¢
3
3
33
,-k
W3
{

H

Firct-

high school size, PFirure 9, as doss Figure 5, indicates that

ae age € e LEUTE Tmusv S50 2 L i Wil 2

th oy ffect, Figure 2, rust also be rodified when the hizgn
R E)

school size is taken into account. The age effect is not

equal for all high school sizes, The larger the high school,

the more twenty-yecr--ld mnles vho are not craduated from

a school apply for cdnission and are accepted at Texas

ny
'_.h
]

Technological Colleze. This was significant at the .05 level.

First-order main effects interaction between hich

school upits and hich scheool size. This interaction, shown

in Figure 10, was not significant.

Second-order main effects interaction between sex,

hich scheol units, This interaction as shown in

[o%

are, an

Figure 11l-A and PFigure 11-B was not significant.

Second-order main effects interaction between sex,

age, and hizh school size. This interaction as shown in

Figures 12-A and 12-B was not significant.

Secrniwprder nifn affanta 8- rrmantien phatiteey 3o,

b

hich gchino? m*s, 2ri hixh gchenl sirz2, This interaction

as showm in Fipure 13-A ard Firure 13-3 was not sirnificant.
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PIGURE §€

FIZST CRDOLR MAIN EFFECTS INTERACTION
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FIXST ORDIR MAITU EFFICIS Il._ 0 ~CTION
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FIGURE 10
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PIGUPE 11-A
SZCOYD ORDER ALY EFFECTS INTERACTION
SEX w AGE - HIGH SCECCL TMITS
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FIGURE 12-A

SECOXD CRDER MAIN EFFECTS INTERACTION
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FIGURE ' 12-B
SECOND ORDER MAIN EFFECTS INTERACTION
SEX - AGE - HIGH SCHOOL SIZE
70 FEMALE

Size
0 - 100

65+

100 - 500 —-—— ———
500+

SERA
50 +

45+

4014

Number in
Study 351

30+
25 4
204

154

104
AN




74

FIGURE 13-A
SECOND ORDER MAIN EFFECTS INTERACTION

SEX - HIGH SCHOOL UNITS -~ HIGH SCHOOL SIZE
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FIGURE 13-B
SECOND ORDER MAIN EFFECTS INTERACTION

SEX - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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Second-order main effects interactlon between ange,

hich school units, and high school size. This interaction

as shown in Figure 1l4-A, Figure 14-B, and Figure 1l4-C was

not significant.

Third-order main effects interaction between sex,

aze, hich school units, and high school size. Figure 15-A,

Figure 15-B, Figure 15-C, Figure 15-D, Figure 15-E, and
Figure 15-F make it clear that the effects described and
shown in the preceding figures must be carefully limited
primarily to the twenty-year-old group and especlially to the

twenty-year-old males. This was significant at the .01 level.
III. ANALYSIS OF VARIANCE

This section shows the results of the tests of the
experimental hypothesis that there would be a relationship
between certain of the variables and the academic-success
measures. The total number of subjects available for this
study was relatively small and unevenly divided as to sex,
age, size of the high school from which they came, and the
number of high school units presented when admitted to Texas
Technoldgical College. A total of 151 non-high school
graduates who attended Texas Technological College from 1954
to 1964 were included in this study. It was not possible to

consider all of the variables simultaneously. Only limited
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FIGURE 14-A
SECOND ORDER MAIN EFFECTS INTERACTION

AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 14-B
SECOND ORDER MAIN EFFECTS INTERACTION

AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 1l4-C
SECOND ORDER MAIN EFFECTS INTERACTION

AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-A

THIRD ORDER MAIN EFFECTS INTERACTION

SEX - AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-B
THIRD ORDER MAIN EFFECTS INTERACTION

SEX - AGE -~ HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-C
THIRD ORDER MAIN EFFECTS INTERACTION

SEX - AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-D
THIRD ORDER MAIN EFFECTS INTERACTION

SEX - AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-E
THIRD ORDER MAIN EFFECTS INTERACTION

SEX -~ AGE - HIGH SCHOOL UNITS - HIGH SCHOOL SIZE
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FIGURE 15-F
THIRD ORDER MAIN EFFECTS INTERACTION

SEX -~ AGE - HIGH SCHCOL UNITS - HIGH SCHOOL SIZE
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tests of the hypothesis were possible therefore. In this
section those linited tests of the hypothesis were made
selectively in those cells where sufficient subjects existed
to satisfy a balanced analysls of variance design. Four

analyses were made.

Analvsis I. Table III shows the data used in this

egnalysis. This desipgn was made possible only by pooling the
hizh school sizes into two classes--beslow ard above 500
enrollment. With this division there were enough male
students in the twenty-year-old range distributed equally
over the high school unit levels to make possible four
replications, or four independent subjects per cell.

In Table III column one gives the subject's number in
the whole study. Column two gives his replication number
for this particular analysis. Columns three, four, five, and
six are some of the data available for these subjects.

Three different runs through the conmputer were made.
On the first run a multivariate analysis was made using the
data in columns three and six. On the second run a univariate
analysis was made using the data in column three. A uni-
variate analysis was again made on the third run using the
data from column six.

Table IV shows the desirmn uvced in &nalvsis I, The
Factor column lists all of the factors analyzed in this

experiment. The column headed Lev=l lists the divisions,



TABLE III
ANALYSIS I--DEPENDENT VARIABLES--MALES, 20 TO 29, HIGH SCHOOL STZE OF 100+

— e ma [ —. o —
e -

Stur‘t;\} :x»p No. HT‘ S. Study Re:p.. T -M*IIO.
No. vo, G.F.A. School Major Sem. Units No. No. G.P.A, Sczihaol I'vjor Som,
24 1 0.00 A &S Chem. 1 27 1 .50 B. A, [fnob, 2
32 2 0.00 A &S N/M 1 75 6 1.27 En-. . E. 3
106 7 0.00 Agri. Ento, 1 0- & 89 v 0.00 B, A, iLcct, 1
127 9 2,10 H. Ec., P-Nur. 3 141 11 0.00 R, A. I. ilgt. 1

18 1 0,00 B. A, Eco. 1 30 ! 0.00 L &8  u/a
51 2 n,Q0 B. A, Mkt. 1 8 £5 8 1.8 r & S  lith. by
ol ! .63 B. A, MNgt. 2 5= 116 13 1.07 £ &S [:th, i

154 v 0.00 B. A, Acct. 1 151 17 63 A &S /n
36 3 0.00 A &S N/M 1 41 v 2.59 B, A. Aect. 3
101 5 0.00 A& S Chen. 1 15 91 13 2,17 A &S Geol, I
113 6 1.72  B. A, Int, Tr. 12 9= 138 17 2,08 A &S P, 7
11k ? 0.00  Eng. Pet. E. 1 140 21 1.62 P, L. Arch. 10
14 1.78  Eng. Pet., E. 14 8 1 0.00  £i-. c. E. 1
28 7 2,00 A&S N/ I 38 3 g A& S Guool. 5
52 3 0.00 A &S N/M 1 13-16 39 n 2.65  Ei-, Avch. 16
69 Iy 2.50  Eng. E. E. 1 177 10 .80 B. A. Eco. 1

Firh Snhwol Size: 100 to 499 High School Sizc: 500+

48



88
or levels, of each factor., The (C-"e column refers to thne
manner in which the coxputer was shovm which level of a
factor is being considered, The J, D. coluan shovws a
ceaningful identifyins lcticer for each factor. The Trwe
coluan classified each factor into either between or within

subjects., The column headed Snzt Order was ccded for con-

rmunication with the com»uter. It told the couputer the
order in wnich to anelyze the factors., Each factor was
coded elphabetically.

Tcble V shous the results of the analysis of the data
by the analysis of variance technicue. The information in
the table was the output of the computer.

In Table V column one identified the source, or
factor, used. Column two gives the degree of freedon.
‘Column thrce snows the sums of squares, Column four glves
the mean squares., The F-Ratio is given in column five.
Column six, labeled P, shows the significance level of the
factors, Tnis table furnished the data for the first run
fhrough the computer., Tables VI and VII furnished the data
for the second and third runs respectively.

In Analysis I only the maln effect for the score
factor was significant. This was a trivisal effect. In any
multivariate analysis it would be surnrisinz only if the
differcnces between the scores were not significant, Dif-

ferences between the scores can bhe elixinated if the scores
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TIBLE IV

ANLLYSIS I--DTSICN

Sort
Factor Tevel Code I.D. Tyve Order
Score G.P. A, 1 P W A
No. Sonm. 2
Eigh School Units 0- 4 1 U B B AA
5= 8 2
9-12 3
13-16 b
High School Size 100-499 1 s B CBB
500+ 2
Replications One 1 R B DCC
Two 2
Tnree 3
Four L
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pAvTeTNFOT Y T A AT ArD T TH TPA T A A .y I7TAD [ a2 hn]
AN Sha b W - [P RA Cf ‘].b RV u...TI IA;_.I-A_._L

~— A - - - ot A - voy e e - o -
U™ a vuavan caVima s ads AAI\D .\.‘L.'......J.—i OI‘ [ NPT R

Source D.T, S.zZ. (L. S, FP~Ratio P

Within Sub, 32 2G7.3917
P 1 108,k22] 106.4251 15.8073 .01
PU 3 26,5835 £.8512 1.3161  N.sS.
PS Z 2.24561 2.2L81 .3336  N.s.
PUS 3 L5540 1847 .0274 N.S.
(W) 24 161.5330 6.7326

Between Sub. 31 342,0562
U 3 67.5030 22,5010 2.1260 N.S.
S 1 10,5707 10.5707 .9987  N.S.
Us 3 9.9744 3.3248 .3141  N.S.

(B) 24 254,0081

10,5836

Total 63 639. 4479




AELE VI
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ANALYSTIS I-- \"ATYSTIZ OF VL7 CE-LUNIVARIATE
GRL.DD-TII0T L VIRMEE oY
Source .. z.38,. M.3. P~Ratio P
U 3 L, 7428 1.5809 2,2529 N.S.
S 1 1.5356 1.5356 2.1883  N.S.
Us 3 5.9346 1.9782 2.8191 N.S.
(2) 24 16,8411 L7017
Total 31 29,0541
TABLE VII
ANALYSIS I--ANALYSIS OF VARIANCE-~UNIVARIATE
NUMBER OF SEMESTERS CNLY
Source D.F, S.3. M.S. F-Ratio P
U 3 89,3437 29,7812 1.792% N.S,.
S 1 11.2812 11,2812 .6789 N.S.
UsS 3 L,5938 1,5313 .0921 N.S.
(B) 2L 398.7500 16.6145
Total 31 503.9687
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have been previously converted to standard scores., Thais
analysis was made on raw data. The conversion to standard
.scores was not made since the same effect is accomplished by
analysis of variance directly. Eence, the significant dif-
ference between the scores referred to above was present.

Figure 16 shows that the average number of semesters
conpleted by all of the subjects included in this particular
analysis was 3.48 semesters. The mean grade-point average
vas .90, Texas Technological College uses a 4.00 systen.
The subjects in this particular analysis, therefore, had
slightly less than a "D" average.

Because only four replications were possible in this
analysis using high school sizes above 100 enrollment, an
additional analysis was made using only the data for the
rmales in the.twenty-year-old range from high school sizes of
500 enrollment and above. The number of subjects in these
particular cells was sufficient to furnish eleven different
subjects each for the four levels of the high school back-
ground, or a total of forty-four subjects. In none of the
enalyses, however, was any significant relationship observed
between the independent variéﬁle and the various dependent
variables measuring academic success or ability. Caution

was exercised here since these tests were not very powerful

due to the few subjects available for the test.
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FIGURE 16
ANALYSIS I
DEPENDENT VARIABLES - Males — 20 to 29 - High School Size of 100+

S.0 Score Factor: Grade-point Average
Number of Semesters

4.5 Significant -~ .01 Level
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Table VIII shows the data used in this analysis,
Table IX shows the design used. Tables X, XI, and XII
furnished the data for the three separate runs through the

computer.

Analysis II, In this analysis only subjects from the
high schools of over 500 enrollment were used. EBoth sexes
were included, but only the subjects in thelr twenties were
selected.,  Tables XIII, XIV, XV, XVI, and XVII provided the
data for the three runs through the computer.

Figure 17 made it unmistakably clear that the young
females included in this study who attended large high schools
had greater success in Texas Technological College than did
the young males included in this study who attended large
high schools. The mean grade-point average was .93 for the
males and 2,48 for the females. This effect was the result
of the univariate analysis,

Figure 18 shows the results of the univariate analysis
on the grade-point average scores, It indicates that tﬁose
students who presented between nine and twelve high school
units upon entering Texas Technologlical College tended to
achieve better than those who presented fewer high school
units,

Filgure 19 shows the result of the univoriate analycis.
Eere again, as in the multivariate onalysls, Figure 17, the

young females from the larger schools far exceeded the males in
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TABLE VIII

ANALYSIS IA--DEPENDENT VARIABLES--MALES, 20 TO 29,
HIGH SCHO0L SIZé OF 500+

H. S. Study Rep. No.
Units No. No. G.P.A, School Ma jor Semn,

27 1 .50 B, A Acct. 2

35 2 0.00 Eng. E. E. 1

48 3 0.00 A& S N/M 1

b7 4 1.87 B. A. Mgt. 2

70 5 0.00 A& S N/ 1

0- &4 75 6 1.27 Ing. M. E. 3

89 7 0.00 B. Acct, 1

95 8 4,00 A &S Psy. 1

117 9 1.56 Enz. E. E. 9

122 10 1.20 A & S Hist, 3

141 11 0.00 B. A. I. Mgt. 1

5 2 0.00 A& S N/M 1

19 3 1.00 Eng. C. E. 1

30 4 0.00 A& S N/M 1

L2 6 .20 A &S Speech 1

55 8 1.88 A &S Math. 4

5- 8 65 10 1.20 Eng. Pet. E. 9

84 11 2.00 B. A, Acct, 1

138 15 1,37 A& S Spanish 3

145 16 1.00 B. A, Mkt. 1

151 17 .63 A& S N/M 2

158 18 3.21 Eng. Ad., Art 3

6 1 0.00 Eng. M. E. 1

15 2 3.60 A& S Hist, 1

22 5 2,13 A& S Chem. 2

61 9 1.62 A& S N/M L

85 12 1.85 A& S Chen. 8

9-12 97 14 1.08 B. A, Acct, 2

99 15 1.09 Eng. C. E. 2

120 18 1.15 A& S P-Law 1

140 21 1.62 B. A, Acct, 10

150 22 1.61 A& S Math. 10

157 23 2.91 Eng. Arch, 2




TABLE VIII (continued)

H. S. Scudy Rep.
Units No. No. G.P.A. School Majox
8 1 0.00 Eng. C. E.
29 2 .96 Eng. I. B,
38 3 .48 A& S Geol,
39 L 2.65 Eng. Arch,
71 5 1,77 2. A, Acct.
13-16 73 6 1.47 B. A, ¥kt.
83 7 Sl A& P-Law 2
128 8 .20 B. A. Acct. 1
130 9 1.67 B. A, N/M 1
149 10 .80 B. A, Eco. 1
156 11 1.36 A& S N/M 2




TABLE IX

ANALYSIS TA-~-DESIGN

97

Sort
Toctor Level Cole I.D. Type Order
Score G.P.A, 1 P W A
No. Scm. 2
High School Units 0- & 1 U B 3 A A
5- 8 2
9-12 3
13-16 4
Replications 1 to 11 1l to 11 R 3 CB3B
TABLE X
ANALYSIS IA--ANLLYSIS OF VARIANCE--MULTIVARIATE
GRADE~POINT AVERAGE AND NUMBZR OF SEMESTERS
Source D.F. S.S. M. 5. F-Ratio P
Within Sub. Ll 352.3035
P 1 101.1796 101.1796 17.5921 N.S.
PU 3 21,0673 7.0224 1.2209 N.S.
(w) 4o 230.0566 5.7514
Between Sub, L3 342.7129
U 3 31,2127 10.4042 1.3360
(B) Lo 311.5002 7.7875
Total 87 695.0164




TABRLE XI

ANALYSIS TA--ANALYSIS OF VARIANCE--UNIVARIATE
GRALDE-POINT AVERAGE ONLY

98

Source D.F. 3.8, .S, F-Ratio P
.U 3 3.5528 1.1843 1.1812 N.S.
ABLE XIT
ANALYSIS TA--ANALYSIS OF VARIANCE--UNIVARIATE
NUMBZR OF SEMESTERS ONLY

Source D.F, S.S. M. S, F-Ratio P
U 3 18,7273 16,2424 1.2956 N.S.




TABLE XIII
ANALYSTS II--DEPENDENT VARIABLES-~MALES, FEMALES, 20 TO 29, HIGH SCHOOL SIZE OF 500+

Study R.p. ' No. H. S. Study Rep. No.
No. Ko, G.P.A., School Major Sen, Units No. No. G.P.A. School Major Sem,
70 5 0.00 A& S N/M 1 46 2 2,46 A& S El, E4. 1
89 7 0.00 B, A, Acct, 1 0- 4 98 4 2,00 B. "A, Acct, 1
141 11 0.00 B. A, I. lgt. 1 143 5 3.00 H. Ec. Ap. Art 1
L2 6 .20 A& S Speech 1 62 1 1.83 & S Ed. 3
64 9 0,00 Agri. Ag. EQ4Q. 1 5- 8 109 2 .96 A& S Spanish 11
138 15 1.37 A&S Spanish 3 125 3 2.00 A& S N/ 2
L 8 .60 Eng. E. E. 1 72 1 2.35 A& S N/i1 2
97 14 1,08 B, A, Acct. 2 912 131 3 2.86 A & S  E4, 2
135 20 1.25 A & S N/U 1 137 I 3,00 A &S El. EF4. 1

MALE FEMALE

66
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TAZLE XIV

ANATYSIS IT--DISIGN

Sort
Pactor Level Code I.D. Type Order
Score G.P.A. 1 P W A
No., Sem. 2
High School Units 0- 4 1 U B BAA
5- 8 2
9-12 3
13-16 L
Sex Male 1 X B CB3B
Female 2
Replications One 1 R B DcCC¢c¢
WO 2
Three 3
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TARLE XV

ANALYSIS II--ANATVIZIS OF TJLRTAYICE
GRADE-POINT aVCR.GE AND NUVBE:

Source D.F. S5.S. x.3. F-Ratio P

Witnin Sub. 18 61.2650
P 1 3,3856 3.3856 1.2841 N.S.
PU 2 15,0344 7.5172 2.8513 N.S.
PX 1 L4356 4356 .1652 N.S.
PUX 2 10.7727 5.3864 2,0430 N.S.
(W) 12 31.6367 2.6363

Between Sub. 17 56.5394
U 2 8.0545 L,0273 2.0382 N.S.
X 1 21.7156 21,7156 10.9905 .01
UX 2 3.0592 1.5296 L7741 N.S.
(B) 12 23.7101 1.9758

Total 35 117.8044




TABLE XVI

ANALYSIS TII--ANALYSIS OF VARIANCE--UNIVARIATE
GRADE-POINT AV

TDAMT -
ERAGE ONLY
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Source D.F, S.S, M.S. P-Ratio P
U 2 2.0889 1.0445 L,6766 .05
Y 1 14,1512 14,1512  63.3612 .01
Ux 2 1.4986 L7493 3.3549 .05
(B) 12 2.6801 .2233

Total 17 20,4188

TABLE XVII
ANALYSIS II--ANALYSIS OF VARIANCE-~UNIVARIATE
NUMBER OF SEMESTERS ONLY

Source D.F. S.3. M.S. F-Ratio P
U 2 21.0000 10.5000 2.3924  N.S.
X 1 8.0000 8.0000 1.8227 N.S.
UX 2 12.3333 6.1667 1.4050 N.S.
(B) 12 52,6667 4,3888

Total 17 94,0000




103

FIGURE 17
ANALYSIS II
DZPENDENT VARIABLES - Males - Females - 20 to 29 - High School Size of S5C0+.

5.0 Score Factor: Grade-point Average
Sex
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FIGURE 18
ANALYSIS II
DEPENDENT VARIABLES -~ Males - Females -~ 20 to 29 - High School Size of 500+

5.0 Score Factor; Grade-point Average
High School Units
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grade-point average. The males had a .51 average compared
wlth the females'! 2.28 grade-polnt average.

Figure 20 indicates that the superiority of the
ferale students exceeded the males no matter how many high
school units the females had upon entering Texas
Technolozical College. The success of the males, however,
increased with the greater number of high school units

presented‘upon entering Texas Technologlcal College.

Analysis ITI, In Anelysis III the same subjects were

used as in Analyses I and II. EHere, however, a different
set of dependent variablcs was used. In thls analysis the
entrance test scores required by the Committeec on Admiccions
at Texas Technologlcal College for those studcents who have
not been graduated from high school were cxamined to find if
the differences observed in academic success were associated
with differences in the original entrance test scores,

The data were organized for analysis by the computer
in the same manner as in the precedinz analyses, Table XVIII
shows that the same subjects were used in this eralysis as in
nalyses I and II. Column one gives the subject's number in
the whole study. Column two gives his replication number
for thls particular analysis, Columns three, four, and five
give the standard scores each subject made oa the sub-testc
of the American Council on Educatlon Psychologsical

Ezamination. The three sub-tests are Quantitative,
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FIGURE 19
ANALYSIS II
.DEPENDENT VARIABLES - Males -~ Females — 20 to 29 - High School Size of 500+

5.0 Score Factor: Grade-point Average
Sex

45 Significant - .01 Level

3 Replications

4,04

3.51

3n0"
Grade-point

Average 2.5+

2,04

1.51

1.0+

0O

|
Male Female
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FIGURE 20
ANALYSIS II

DEPENDENT VARIABLES ~ Males -~ Females — 20 to 29 — High School Size of 500+

5.0 Score Factor: Grade-point Average
High School Units
Sex
4.5+ Significant = .05 Level
3 Replications
4,00
Sex
3.5+ Male
Female — — ———— —
3.0+
Grade-point //
Average 9.5L N /
'\\ //
AN /
AN /
2.04 \\ /
N /
N\ /
A4
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1.04
0O
0 i ]
| | i
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TABLE XVIII
ANALYSIS ITI-~-DEPENDENT VARIABLES~-MALES, 20 TO 29
HIGH SCHOQL SIZE OF 100 TO 499

USSR -

Study Replication A.C.E, Coop. Fnq. _C.Wu./. Otls
Number Number Q L T U S \ T R C I.Q.
24 1 33 48 81 43 28 45 38 17 20 101
32 2 21 28 49 3L 32 36 34 9 16 86
& 106 Vi k7 72 119 48 39 58 48 23 22 124
127 9 b2 56 98 sh L8 66 56 16 22 127
a 18 1 33 48 81 Lo 2h L4236 13 18 98
L R
jan VAN
- 154 7 47 58 105 5. 53 61 55 17 26 118
2 36 3 23 58 81 34 34 53 36 17 8 95
oa 101 5 37 67 1ok g L3 55 o 18 31 12
P 113 6 30 57 87 52 51 51 51 14 23 117
KwiloaN
& 114 7 o L6 95 37 bz Ly Lo 20 27 122
i 14 1 46 71 117 62 60 67 63 24 34 123
o 28 2 29 43 72 L2 37 41 39 3 16 98
452 3 21 41 62 39 23 4y 35 18 13 99
~ 69 b 34 59 93 b9 55 51 52 16 24 117

g0T



0-4

5-8

9-12

Hiszh School Units

13-16

TABLE XVIII (coantinued)

HIGH SCHOOL SIZE OF 500+

Study Replication A,C.E. Coow. Ene, C.ir h, Otis
Number Number Q L T U S V. T R c I.Q.
27 1 26 4] 67 38 37 39 38 12 13 91
75 6 32 60 92 36 36 58 L2 9 23 107
89 Vi b1 71 112 43 b6 L7 L5 15 30 111
141 11 27 67 94 38 30 56 L1 9 21 101
30 L 36 51 87 41 28 48 39 15 23 108
55 8 51 51 102 43 32 Ly 36 15 30 118
116 13 36 72 108 55 50 68 58 15 30 122
151 17 37 L5 82 52 28 53 Ly 13 16 102
L1 7 38 63 101 68 14 44 w1 17 34 111
91 13 31 90 121 10% 27 73 68 17 32 133
118 17 Ll 73 117 93 13 4] 52 19 28 117
140 21 Ly 65 109 b6 49 52 L9 15 28 113
8 1 25 69 85 L1 30 sk 41 10 19 99

38 3 29 56 85 hbh L3 53 48 9 23 114
39 L 18 63 81 L3 48 38 42 9 11 108
149 10 29 L1 70 41 40 36 38 6 9 101

60T
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Linguistic, and Total. The Quantitative (Q) score is shown
in column three, the Linguistic (L) score in column four,
and the Total (T) score in column five. Columns six through
nine show the standard scores nzdc Dy each subject on the
various sub-tests of the Co-Operative Eaglish Examination,
Provisional Form OM. Column six gives the scores made on
the English Usage () test. Column seven shows the scores
made on the Spelling (S) test. The scores made on the
Vocabulary (V) test are shown in column eignt and the
Total (T) score in column nine.

Columns ten and eleven show the standard scores made
by each of the subjects on the two srithmetic sub-tests of
the California Multiple Aptitude Test. Column ten shows the
scores for the Arithmétic Reasoning (R) while the scores on
the Arithmetic Computation (C) are shown in column eleven.

In column twelve the I. Q. as measured by the
Otis-Gamma Mental Ability Test is showm for each of the
subjects included in this particular analysis.

Table XIX gives the design for Analysis III.

Table XX shows the output of the computer.

Figure 21 shows that those students who attended hiéh
schools with enrollments above 500 were significantly more
successful in Texas Tecnnological Collere than those who

attended smaller hifsh schools,
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TLBLE XTIX

ATALYSIS IITI--DZESICYN

Sort
Factor Level Code I.D. Type Order

High School Size 100-499
500+

S B A

High School Units 0- 4
5- 8
o=-12

13-16

9] B B

Replications One
Two
Tnree
Four

FWH W o

Score ACE-Q

ACE-L

ACE-T

Coop-U
Coop=S
Coop-V
Coop-T
CMA-R

CMA-C

Otis

OO0 D~ WiV H

=




ANALYEIS ITI-~INALYSIE

TABLE XX

OF VARIANCE--MULTIVARIATE

RIGH SCHOOL SIZE--HIGH SCHOOL UNITS--T=ST SCORES

112

'Source D.F, S.5. M.S. F-Ratio P

Within Sub. 288  273087.7000
P 9 251065.4000 27896.1600 408.4390 .001
SP 9 1146,8500 127.4300 1,8657 .05
UP 27 28913.8100 107.1800 1.5692 .01
SUP 27 3229,1000 119.6000 1.7511 .01
(W) 216 14752,6800 68.2994

Between Sub, 31 23330.4700
S 1 318.,0000 318, 0000 Jh2Lkl N.S.
U 3 2924, 4800 974.8300 1.3003 N.S.
SU 3 2095.9200 698. 6400 .9319 N.S.
(B) 24 17992.0700 749.6695 '

Total 319  296418.1000
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FIGURE 21

ANALYSIS III

DEPENDENT VARIABLES - Males - 20 to 29 - High School Size of 100+

llean
Scores

120
115]
1101
1051
1001
g5.
g0l
85.L
80,
751
704
654
60+
55+
501
451
404
351
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20+
15+
104
5--
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Score Factor: High School Size

4 Replications

] !

i I
100-~500 500+

Eigh School Size
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Figure 22 shews that the stulcnts who dropped out of
high school durinn~ their jJunior yecor (eleventh orode) uere
more succcesful ceodoaleally than were these who dropned out
et eny othcr tinme,

In Plgure 23 it was roted that thc cecmposite tect
_score wnich may be taken to indicote a greolter acolenice
potenticl was scen in thosc students frca schools with an
errollment of 500 or laorger, and nmore especially frem juniors
in the larger schools, Thls began to offer at least a
particl explanction for the differcnces noted 1n the earlier
results,

Figure 2% shows the relationship between the various
scores for all of the subjects in tnls particular analysis
combined.

Figure 25 compares the prdfile for the studcunts fron
the smaller and the larzer high schools, It was noted that
the students from the high schools with an enrollment in
excess of 500 students scored higner on all of the tests
except the Spelling Test of the Co-Operative English
Ezaminstion and the Arithmetic Reasoning Test of the
California Multiple Aptitude Test,

Figure 26 shows that these profiles differ dcpvending
upon how mony hish school unitc the studént presented vhen
alnmitted to Texas Technolo~ic.l Collere. It waszs rnoted thot

the junlors, those uld prescented betuwcen nine and tuwclve
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FIGURE 22
ANALYSIS III
DEPENDENT VARIABLES -~ Males - 20 to 29 - Iligh School Size of 100~

120 Score Factor: High School Units
11584
1104
105+
100+
95+

90+
854
80+
757
707

Mean 65T
Scores 604

55+ —__—_/\
504
451
404
354+
30+
25t
20+
15L
10+
5L

0 ! ! ! |
0-4 5-8 9-12 13-16

4 Replications

High School Units
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FIGURE 28
ANALYSIS III
DEPENDENT VARIABLES - Males - 20 to 28 - High Scheol Size of 100+

120 Score Factor: High School Size
115 High School Units

1104 4 Replications

105+
Size

100y 100-500

95T 500+ —— — ——

90+
85+
80+
75+
70+

Mean 65+
Scores 60+ N

55+ - ~
S0+ - Ny
457
40+
35+
30+
25+

20T
15T
10+

5

: z | z |
0-4 5-8 g-12 13-16

High School Units
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FIGURE 24
AVALYSIS III
DEPENDENT VARIARBIES -~ Males - 20 to 29 — High Schocl Size of 100+
120 Score Factor: Test Scores

1154 4 Replications
1104

1054
100+
95+
90+
8541
80+

75+

Mean 65+
Scores 604

0 I 1 | | | | | 1 ! |
ACZ ACE ACE Coop Coop Coop Coop Cii Cid Obis
Q L T U S VvV T R C IQ
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FIGUZE 28

ANALYEIS III

DIPENDENT VARIABLES - Malcs - 20 to 25 - Hich School Size of 100+

Mean
Scores

" 554

120
1151
1101
1051
100+
95+
90+
85+
80+
75+
70 1
65+
60

Score Factor: High School Size
Test Scores

Significant = ,0SLevel

4 Replications

Size
. 100500
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Figure 27 indicctcs that theose studconts who zroccented
between nine and tiwrelve hich schosl units uvron adnaission Lo
Texas Technological College tended to choiwr more acadenic
potential,

Figure 28 slous thot the su.criority of the junior
(elcventh grade) profile seen in Pigure 27 was greater in
the larger than in the smaller schools,

Here again, &s in Analysis I, only four replications
were possible using high'school sizes above 100 enrollment.
An edditional analysis was made using only the data for the
rales in the twenty-year-old ronze from high school sizes of
500 enrollment and above, The same subjects were used es in
the additional enalysis in Analycis I. In none of the
analyses, however, was any significzant relationship observed
between the independent variable and the various dependent
variables measuring academic success or ability.

Table XXI shouws the data used in this additiornol
analysis, Table XXII snouws the design used., Table XXIII

shows the ocutnut of the ccmputer.
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FIGURE 26

AYALYSIS III

DEPENDENT VARIAZLES - Malcs - 20 to 29 - Hich School Size of 100+
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FIGURE 27
ENALYSIS IIT
DEPERDENT VARIABLES - Mcles - 20 to 29 - High School Size of 100+

Score Factor: High School Size of 100 to S00
120 .
Test Scores

1154
11041 Significant -~ .01 Level ]
105+ 4 Replications /
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95+ 0-d — y
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ANALYSIS III
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DEPENDENT VARIABLES - Males - 20 to 29 - High School Size of 100+
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ANALYSIS IITA~-DEPENDENT VART

IR plicatioﬂ

TABLE XXT

HIGH SCHOOL SIZL OF 500+

- —— b e G4 80 i -

v

— .

NLES--MALLS, 20 TO 29,

; budy L.CE. . Coc Tom,
' mber HIumber Q L i U S v T
27 1 26 41 (y 38 37 39 38
35 2 29 50 79 38 51 61 50
L3 3 32 31 63 27 2 9 13
67 L 50 53 103 43 37 Lho oyl
o 10 5 26 29 55 35 3 13 17
t 75 6 32 60 92 36 55 58 Lp
© 89 7 noo91 112 k3 L6 Ly s
! 95 8 27 57 8L 45 50 55 50
. 117 9 35 63 98 b7 53 53 51
122 10 24 34 58 38 Lo L L.
- i 11 27 67 94 38 30 56 4
O - —— o~ B — e
by 5 2 25 L5 70 . h0 30 46 39
03 19 3 4 58 98 51 32 48 L>
N 30 L .36 51 87 k1 28 48 39
7, L2 6 33 67 100 70 8 131 36
rla, 55 8 51 51 102 b3 32 L 36
Co 65 10 L6 L9 95 36 34 39 36
DA 717 11 31 48 79 59 52 56 56
138 15 30 74 10k 53 61 (5 60
145 16 32 43 75 k5 ho 43 46
151 17 37 45 82 52 28 53 Lk
158 18 Ll 92 133 66 66 73 68

N [ ] '
AW D }1F3

wJ

)
WNON—~ 1 WO OO0

11

i

-
(RN

13
22

33
11
23
30
23
23
12
2L
T
35
27
30

)
25
o

1%

nD

otis

I'Qo

91
102
91
121
?
107
131
112
118
90
101

'l
108
108
104
118
115
131
113
103
112
127

1% T
Wiy

€T



9-12

High School Units

13-16

TABLE XXI (continued)

Study Replication A,C.E, Coop. En~, C.M,A, Otis
Number Number Q L T 3] S Vv T R C I.Q.
6 1 38 67 105 38 48 52 L5 11 26 103
15 2 58 86 144 63 58 72 65 26 34 120
22 5 37 Ls 82 Ly L7 51 L7 16 26 108
61 9 35 53 88 34 32 45 38 16 21 103
85 12 36 66 102 79 11 56 L9 19 28 127
97 14 27 68 95 54 L7 58 53 16 30 119
99 15 35 52 97 56 49 51 51 16 25 121
120 18 53 59 112 50 62 56 56 23 27 121
140 21 Lh 65 109 L6 49 52 L9 15 28 113
150 22 Lo 48 88 52 48 48 L9 17 26 122
157 23 59 82 1 72 78 76 75 26 35 137
8 1 25 60 85 41 30 54 41 10 19 99
29 2 33 75 108 438 53 71 58 18 29 116
38 3 29 56 85 Ly L8 53 L8 9 23 114
39 L 18 63 81 L3 48 38 L2 9 11 108
71 5 34 63 97 51 L7 55 51 16 24 112
73 6 13 35 L8 34 Lo L6 Lo 5 12 103
83 7 36 61 97 46 39 50 45 11 13 118
128 8 35 68 103 55 65 55 59 9 23 119
130 9 50 59 109 50 4g 52 50 27 32 118
149 10 29 41 70 41 Lo 36 38 6 9 101
156 11 34 75 109 50 Ly 64 53 15 27 117

w2t



125

TABLE XXII
ANALYSIS ITIIA--DESIGN

Sort
Factor Level Code I.D. Type Order

High School Units 0- 4 1 U B A
5- 8 2
9-12 3

13-16 L

Replications 1 to 11 ltoll R B B

Score ACE-Q
ACE-L
ACE-T
Coop-U
Coop=-S
Coop-V
Coop~-T
CMA-R
CMA-C
Otis

P W C

ONO OO~ O W o+

| o
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TABLE XXIII

ANALYSIS ITIIA--ANALYSIS OF VARIANCE--MULTIVARIATE
HIGH SCHOOL UNITS-~-TEST SCORES

Source D.F. 3.8, M.S. F-Ratio P

Within Sub. 396 376339.2000

P 9  344584,7000 38287.1900 470.2466 N.S.
UPp 27 2443.6900 90,5100 1.,1116 N.S.
(W) 360 29310.9800 81.4193

Between Sub. L3 41072.9200
U 3 9315.9000  3105.3000 3.9113 N.S.
(B) 40 31757.0200  793.9255 |

Total 439 417412,1000
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Both sexes were included, but only subjects in thelr
twenties were selected.

Table XXIV provided the data necessary for the
analysis., Table XXV gives the design for the analysis,
Table XXVI shows the results of the output of the computer.

Flgure 29 gives the general profile for all of the
subjects in this analysis using the entrance test score
data as the dependent variable.

Figure 30 compares the male and female profiles, It
is interesting to note that while the males' initial test
scores==-particularly on the Total (T) score of the American
Council on Education Psychological Examination and the I.'Q.
as measured by the Otis-Gamma Mental Ability Test--were
better than the females' test scores, the males nevertheless
turned in a poorer academic performance than did thelr female
counterparts who should have been, according to these tests,
less talented. \

Figure 31-A compares the profiles for the males
included ip this analysis according to the number of high
school units presented upon admisslon to Texas Technological
College,

Figure 31-B compares the profiles for the females
included in this analysis according to the number of high

school units presented upon admission to Texas Technological

College.



TABLE XXIV
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ANALYSIS IV--DEPENDENT VARIABLES--~-MALES, FEMALES, 20 TO 29,

HIGH SCHOOL SIZE OF 500+

Study Rep. A.C.E, Coop. Eng, C.M.A, Otis
No. No. QR L 7T U S VvV T R C I.Q.
70 5 26 29 55 35 3 13 17 4 11 92
© 89 7 b1 71 112 L3 46 47 45 15 30 111
AW 14 11 27 67 94 38 30 56 41 9 21 101
ot
5w 6 33 67 100 70 8 31 36 11 27 104
o= 64 9 20 62 91 70 6 43 46 10 17 109
9 80'\ 138 15 30 74 104 53 61 65 60 12 25 113
LW
=
fg\o L5 8 27 64 91 50 55 69 59 8 11 103
87 97 14 27 68 95 54 L7 58 53 16 30 119
= 135 20 37 65 102 57 43 53 51 15 24 117
L6 2 Ly 60 104 56 70 54 61 16 23 114
a% 98 L 26 41 67 36 42 L4s 40 5 9 96
EU\143 5 26 L4 70 B4 4B 43 45 5 9 98
Z’>:N 62 1 22 55 77 4h 4o 60 48 17 21 99
SN 109 2 8 44 52 43 53 50 49 3 8 91
g 91125 3 20 43 63 36 36 L8 38 3 5 101
Q O
L PN}
72 1 34 510 85 53 47 50 50 5 7 102
,50;‘: 131 3 27 67 94 61 48 57 55 10 14 104
He137 L 38 63 101 68 64 63 66 13 20 115




129

TABLE XXV
ANALYSIS IV-~DESIGN

Sort
Factor Level Code I.D. Type Order

Sex Male X B A

Female

High School Units 0- 4
5- 8

9-12

13-16

Replications One
Two
Three

Score ACE~-Q

ACE-L

ACE-T

Coop=~U
Coop~S
Coop~V
Coop-T
CMA-R

CMA-C

Otis

ovwo~NOoOMNRPFWDH Wi FwWwoH AN o
e}
=
o

| -




TABLE XXVI

ANALYSIS IV--ANALYSIS OF VARIANCE--MULTIVARIATE

SEX~--HIGH SCHOOL UNITS--TEST SCORES

130

Source D.F. S.S. M.S. F-Ratlo P

Within Sub. 162  150894,5000
P 9  137324,5000 15258.2900 233.6711 0.1
XP 9 2748, 5800 305.4000 L,6770 0.1
UP 18 1541.9900 85.6700 1.3119 .20
XUP 18 2227, 4500 123,7500 1.8951 .05
(W) 108 7052,2000 65.2981

Between Sub. 17 12711.0000
X 1 336.2000 336.2000 .4688 N.S.
U 2 2417.2300 1208.6200 1.6855 N.S.
XU 2 1353.1000 676.5500 .9435 N.S.
(B) 12 8604, 4700 717.0391

Total 179  163605.5000
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FIGURE 29
ANALYSIS IV
DEPENDENT VARIABLES - Male - Female — 20 to 29 ~ High School Size of 500+

120 Score Factor: Test Scores
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95+
80+
85+
804+
75+
70+
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FIGURE 30
ANALYSIS IV
DEPENDENT VARIABLES -~ Male - Female - 20 to 29 - High School Size of 500+

120 Score Factor: Test Scores

1151 Sex
110 Significant « 0,1 Level

105+ 3 Replications
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95+
90 +
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Mean 65
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FIGURE 31-A
ANALYSIS IV
DEPENDENT VARIABLES -~ Male - Female - 20 to 29 -~ High School Size of 500+

Score Factor: Sex (Male)
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FIGURE 31-B
ANALYSIS IV
DEPENDENT VARIABLES -~ Male - Female - 20 to 29 -~ High School Size of 500+

120 Score Factor: Sex (Female)
High School Units
1151 Test Scores

110+ Significant — .05 Level
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Combined, Figures 31-A and 31-B shows that the
students who presented between nine and twelve high séhool
units upon admlssion to Texas Technological College showed
the greatest academic potential, The two sexes, however,

excelled on different tests.
IV. FACTOR ANALYSIS

In Chapter III it was stated that the data available
on the non-high school graduates who attended Texas
Technological College from 1954 through 1964 produced an
unbalanced analysis of variance design. It was not possible
to consider 2ll independent or dependent variables simul-
taneously. A correlational factor analysis was made, there-
fore, in order to establish better the relationship between
the variables,

Table XXVII shows the complete cbrrelation matrix.
Twenty-two variables were used. The intercorrelations among
the twenty-two variable matrix were computed and from them
the principal component analysis was made. The five factors
shown in Table XXVIII constitute the principal factor
analysis. The high loadings were then extracted from the
principal factor pattern and are shown in Table XXIX, The
varimax rotation factor analysis, Table XXX, and the varimax
with only the high loadings showing, Table XXXI, compriée the

complete analysis. By use of the procedure outlined by
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INTERCORRELATIONS

SeXesesaverresancenne 1
AQ@iccsscsossrsscvece &
HeSe Unitsecscconsaes 3
No. Sellecsaveeonocnse 4
Total Sem. Hrs..eeusr §
Total Grade Points... 6
Grade-Point Average.. 7
Hajoreecescecessssscee B
Degree.icacsacransess 9
HuS, Siz0.cecrernesasll
ACeEeQessrsacansansll
AWC.Ee=Lecovsrsrnnsedl?

ACeEe=Teeuss eeeld

Coops Enge=~Uscseasesald
Coop. Enge~Sevevacesald
Coope ENgeeVeraseneaal

Coop. Enge=Tese 0esl?

CoMeRs=Reseescsneraasld
CuMsAe=—Crroerersnssesld

Otis—Gamma IeQeevvess20

Sem. Entered...sses.s2l

Year Entered..evvese 22

1
1.2148

1
«4107

1
1.0000
2567
-.0301
-.0198
0434
0183
»2905
+«8057
+0046
-, 0360
—-.2890
-.1097
-.2206
0638
1802
1372
+1852
-.3178
-.2416
-.1678
+2158
+1506

2
26.1611

2
7.7581

2
+2567
1.0000
-,3548
-.0824
-.1648
-.0827
+1790
»1061
-.0634

~.2041

~.3647 °

-.2146
=.3265
-.2326
-.0116

.0582
-.1028
=.3255
-.359}
~.2041

+0646

.1311

7.5436

3
4.6924

-,0301
-,3548
L0000
2329
«2890
«2359
-,0063
-.0610
+1587
«1169
+2065
23440
2632
«2133
#1094
#1317
«1353
«2058
.2838
1624
-.1921
-.0610

4
3.0336

4
3.4533

-.0193
-.0824
«2329
10000
»9635
«9062
«3546
-.1260
.6339
-,0340
0058
0310
.0234
-»0129
0382
-.0171
~.0576
-.0061
+0170
«2005
.0192

=.3406

5
30.6040

5
47.1873

5
-.0434
~.1648

«2890
.9635
1.0000
9361
3464
~+1428
+7048
-,0280
0650
.0785
0855
.0492
.0630
-.0001
~.0332
~0371
.6547
#2394
-.0281

=43400

6
58,2349

6
110,0830

6
.0183
-~.0827
«2359
9062
«9361
L:0000
4453
—.0801
7884
-.0877
U474
0858
20798
0258
+0530
0045
-,0301
0072
0458
+ 2307
»,0200
~.2893

7
1.3132

7
1.0941

7
2905
.1790

-.0063
+3546
+3484
«445)

10000
0799
»2768
»001)
1525
2384
2325
.1630
#3476
+~3183
»1208
.1088
.1508
+2864
+2688

«1445

8
22,5235

8
14,9265

8
.3087
»1061

-.0610
-.1260
-.1428
~.0801

.0799

—.2229
-.1126
-.1937

»0727
~.1379
-.0752
—+0245
~.2208
-¢3065
-.2114

«1195

+1200
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9
+0604

9
«2382

<0046
~-.0634
«1597
»6338
«7040
7984
+2768
-.0278
10000
-1817
0108
-.0169
-.0050
-,0588
«0366
-.0372
~.0404
-.0433
.0212
.0932
-.0604

—e2344
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10 1
949,569 30,8725
10 11
761.5008 11,3624
10 1
-.0360  -.2890
—.2041  ~.3647
.1169 2085
~.0340 .0058
~.0280 40650
-.0977 .0479
0011 .1525
-.0662  -.2229
~.1817 .0103
1.0000  ,0957
L0957 1.5600
.0812 L4564
.1018 .8355
L1014 3148
~.0620 .2768
.0639 L2917
~.0583 2214
.0286 7434
.0827 7328
.0017 6492
L0497  -.0528
.0101 .0649

12
54,7852

12
13,4307

12
-,1097
~.2146

«2440

«0310

.0785

0858

«2384
-.1126
~.0169

20812

«4864
1.0000

8842

5484

«4145

.6902

5025

+4504

5778

«6653

-0178

.0218

13
85,6510

13
21.5447

13
-,3206
-.3265

2632

-0234

+0855

«0798

+2325
-.1937
-.0050

1013

+8355

+8842
10000

«5081

+4133

5895

4319

6766

«7514

«7613
-,0118

+0495

14
47.8054

14
12.0918

14
.0638
-.2326
+2133
-.0129
0492
0258
1630
0727
~.0588
+1014
<3143
5484
.5081
10000
+0240
«2750
+5359
+3090
-4031
-5127
.0255

~.0345

15
40,9664

15
14,8773

15
«1802
-.0116
1094
«0382
0630
<0530
«3476
-.1379
0366
-.0620
«2768
+4145
4138
»0240
1,000
«56684
«3150
»2763
«3331
+3986
1537

.1868

16
50.6443

18
11.9608

16
21372
0582
1317
«.0171
-.0001
0045
#3183
-.0752
-.0372
".0639
2917
+6902
.5895
#2750
6684
3.0000
.4219
3467
4447
5147
1137

-0929

17
48.0403

17
14.8892

17
1852
-.1028
+1353
-.0576
-.0332
-.0301
+1208
-.0245
- 0404
-,0583
<3214
«5025
;4319
»5359
3150
+4219
1.0000
«2423
«3036
«4154
+0687
+0338

18 19 20
11.6644 19,0738 108.4564

18
6.4928

18
-.3178
-e3255

«2058
-.0061

0371

0073

-1088
-.2208
-.0433

.0286

<7434

«4504

+6766

«3080

«2763

«3467

<2423
L0000

7778

«5953

0026

«1792

19
8.4115

19
-.2416
-.3581

.3838

0170

0847

#0458

«1508
-+ 3065

-0212

.0827

«7326

5778

<7514

4031

#3331

<4447

+3036

7778

1.0000

+6643
~.0371

.0084

20
11,4549

-.1678
-.2041
1624
2008
«2394
2307
2864
2114
0932
0017
6492
6653
7613
5127
39886
5147
4154
.5853
L6643
1,0000
0161
-.0317

21
1.5906

21
«6132

21
3159
0646
-.1921
«0192
-,0281
»0200
«2688
«1195
-.0604
«0497
~.,0528
0178
-.0118
0255
1587
«1137
«0687
«0026
=+0371
#0161
1,000
«3382

22
58.0872

22
3.8196

22
«1506
+1311
=+0610
-«3406
=.3400
-.2093
<1445
+1200
-.2344
«0101
#0649
«0218
<0498
=.0345
«less
«0929
+0938
«1792
+0884
-.0317
+3362

1,0000

9¢T
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TABLE XXVIII
PRINCIPAL AXIS FACTOR LOADINGS

Factor Loadinrs~-<«E Valuvec

Variables 6.0&18 3.8%90 2.&882 1.4§69 1.2211
1 Sex -.1748 .0218 .7037 .3105 .0287
2 Age -.3713 -.0396 L5044 -,2879  -.3397
3 High School Units 3618 .2106  -,2201 .3786 1104
L No. Semesters .2051 L9177 .0235 -,0205 . 0628
5 Total Sem. Hours .2705 .9287 ~.0189 L0147 . 0631
6 Total Grade Points .2506 .9380 L0864  -,0201 .0585
7 Grade-Point Aver. .3371 .3335 L6004 -, 1463 .2008
8 Major -.2599  -.0679 . 3559 <4307 L1947
9 Degree .1335 .8048 L0430  -.0574%  -.0400

10 High School Size .0879  -,1193 .1556 .2355 . 5120

11 A.C.E.--Q 7770 -.1478  -.2659 -,1958  .1576
12 A.C.E.--L .8232 -, 1474 .1290 .1661 -,1684
13 A.C.E,--T .9295 -.1701  -,0570 -.0048 -,0211
14 Coop. Eng.--U L5624 -.1292 .0732 . 5949 .0017
15 Coop. Eng.=--S 5109  -.0741 L4608  -.2976 -.1603
16 Cocv. Eng.--V LBbL4h3 - ,1758 JUB13  -,0590 -.2506
17 Coop. Eng.=--T .5102 -.1908 .3068 .3934 -,2459
18 C.M.A.--R L7H30  -.1949 -,2315  -,2553 L1794
19 C.M.A,-=C 8284 -,1574  -,1996  -,1461 .0851
20 Otis-Gamma I.Q. .8487 .0173 .0251  -.0k84  -,1029
21 Semester Entered  .0167  -.0635 .5087  -.15L47 . 5455
22 Ycar Entered .0275  -,4257  .3720 -.2605 55k

i
!
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EIGH LOADINGS ON PRINCIPAL FACTORS

Frctor Iozdineas

Variebles 1 2 3 & 5

1 Sex . 7037

2 Age -.3713 . 50L4 -.3397
3 High School Units .3618 .3785%

4L No. Semesters .9177

5 Total Sem. Hours .9287

6 Total Grade Points .9380

7 Grade-Point Aver. .3371 3335 6004

8 Major .3559 . 4307

9 Degree .8048
10 High School Size 5120
1l A,C.E.--Q 7770
12 A,C.E.--L .8232
13 A,C.E.--T .9295
14 Coop. Eng.=--U . 5624 . 5949
15 Coop. Eng.=--S . 5109 . 4608
16 Coop. Eng.=--V L6443 L4413
17 Coop. Eng,--T .5102 . 3934
l8 C.M.,A,--R 7430
19 C.M.A,~-~C .8284
20 Ctis-Gamma I.Q. . 8487
21 Semester Entered . 5087 . 5453
22 Year Entered -. k257 .3720 L5555k
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1 for epproximating the standard error of the factor

Harman
loadings, it was found that loadings greater than ,.350 were
significant at the .05 level. The loadings were arbltrarily
referred to as high (.751 and above), medium (.501 to .750),
or low (.350 to .500).

In both the principal axis factor analysis end the
varimax rotation factor eanalysis the negative signs repre-
sented the male students while the positive correlations

represented the female students.

Intervretation of Principal Axis Factor Analysis

The first factor analysis, the principal axis,
extracted from the twenty-two variable correlation matrix
the variabllity with respect to the variables. The five

factors explained all of the variance that can be explained.

Factor I. This factor was significantly loaded on
variables 11 through 20, These are‘the tests required by the
Committee on Admissions at Texas Tecnnological Colleze before
a non-high school graduate can be considered for admission,
"General Ability" was a suitable name for this factor because
obviously it was related to some general abillity as measuréd

by all of these tests. Variable 13, the Total score on the

lHarry H. Harran, lodern Factor Analvsis (Chicazo:
University of Cnhicago Press, 1962).
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fnerican Council on Education Psychological Eramination,
measured this abllity better thon any of the others. It was
noted that variasbles 11, 12, 13, 18, 19, and 20 were high
loadinzgs while the Co-Operative Inglish Eramination, vari-
ables 14, 15, 16, end 17, were medium loadings. This was
probably due to the fact that the Co-Operative Englich
Exemination measures achievement while the American Council
on Education Psychological Exzamination, the Californisa
Multiple Aptitude Tests, and the étis-Gamma Hental Ability

Test mcasure native abvility.

Factor II. The second factor oa the principal axis
analysls was quite different from the first. None of the
entrance examination scores was significantly loaded; and ell
except variable 20, the Otis~Gamma Mental Ability Test, had
negative signs. The loadings on this factor indicated that
it wes measuring some form of tenacity or longevity. It
showed merely that the more semesters a student attends, the
more semester hours and total graede points he will have. He
wlll not necessarily have the highest grade-point average,
however. Variable 7, grade-point average, had a low marginal
loading, which fact indicated that there was only a slizht
relationship between this variable and the other varizbles
nmeasurcd by this factor. For variable 22, yeor eantercd, s
low negative loadinzg appearcd, which seened to indicate that

those students who remained in Tezas Technological Colleze the
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longest period of time enrclled during the 1950's. This

fcet, however, was of very little significance.

Factor III. The third factor on the principal axis

was primarily an ecadczle perforuance factor. The largest
loadinz was a positive loading for sex, which indicated that
the females tended to succecd better than the malés. The age
variable was moderately loaded, which indicated thot the
older females erhibited the kind of academie performance
measured by the grade-point averazse. Two of the entrance
examinzations, the Co~Opcrative Exnglish Exaxinction Spelling
end Vocabulary tests, seemed to piclk out the females, The
verbal abllity that these two tests measure probably gave
the females en abllity to make better grade averages than
the males.

Variable 8, Major, had a low loading, which indicated
that the female students normally chose a major other than
mathematics, sclence, or engineering. The basis for coding
the majors in this analysis was determined by the importance
of mathematics to the major.

The loadings on variables 21 and 22, semester entered
and year entered, showed that those females who entered the
Spring Semester during the 1960's tended to perform better

acadenically.

Factor IV, The fourth factor had only four

loadings, and they were rot particulzarly hi~sh., It secand %o
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indicate that the more high school units a perszon hed upon
admission the better his scores on the Co-Operative English
Examination Usege cnd Total score will be. Variable 8,
Major, showed a low loading, indicating that the chances

were the students will enter a non-rathematics areca,

Frctor V. The fifth factor, as 4id the fourth, had
only four loadinzs that were not particularly high. It
seemcd to be somcthing of en artifact. Variocble 10, high
school size, had a locdiny cf .51, vhich ncans that those
studcnts from the larger high schools--particularly the
younger male students from the larger high schools--exhibited
the most of what this factor measures. They seemed to be
students who entered Texas Technological College during
elther a spring semester or a summer session. This factor

could be called a "High School Size" factor.

Interoretation of Varimex Rotation Factor Analveils

Tae varimax rotation factor analysis extracted 67.94
percent of the total variance with respect to groups of vari-
ables., The five factors extracted from the intercorrelation
matrix are shown in Table XXX, Table XXXI shows the high

loadings on each factor.

Factor I. The high loadings seemed to indicate that
this factor was meacuring 2 quantitetive or rnon-verbal rea-

soning ebility. The nezative loading for Sex, varicbhble 1,
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TABLE XXX
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Fector loadings
Variables 1 2 3 L 5
1 Sex -. 6748 .0371 . 3285 .2105 -.1203
2 Age -.3206 -.0862 L1334 -.0872 -.6757
3 Hiszh School Units .0669 2601 -.1653 .2533 L6666
4 No. Semesters . 0297 L9411 -.0299 -.0230 . 0347
5 Total Sem. Hours L0847 9614  -,0619 .0225 .0867
6 Total Grade Points .0189 .9758 .0077 .0339 L0136
7 Grade-Point Aver., -.0708 L L6386 . 5500 .313% -.1624
8 Major -.5819 -.0925 .1938 .0188 .1927
9 Degree .0053 .8130 -.0707 -.0312 -.0723
10 High School Size 04056 -,0884 .2088 -.0513 .5550
11 A,C.E.~-Q .7123 .0161 L1115 L4266 .2395
12 A,C.E.-~L .2635 . 0328 .0118 .8316 . 0994
13 A.C.E.--T . 5452 .0305 .0708 L7577 .1856
14 Coop. Eng.--U -.1019 -.0133 -. 0747 .5899 LA
15 Coop. Eng.--3 .2000 .0779 .3318 . 5381 -.3838
16 Coop. Eng.-=V 1334 -.0050 .2051 7622 -.2574
17 Coop. Eng.--T - 1474 -~,0724 -,0355 7579 .0585
18 C.¥.A.--R .7190 -.0313 .1699 . 3944 .1965
19 C.M.A,--C .66€6 .0182 .0918 . 5327 2083
20 Otis-Camma I.Q. L5986 1986 LCLi2 L6918 0527
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Fentor ILoa2adines

Variarles < 2 3 L 5
21 Semester Entered ~.1189 L0201 .7538 -,0130 .0382
22 Year Entered L0543 -, 3L23 L6891 L0047  ~,01£42
Percenta~e of

Total Variance 13.9401 17,7427 8.2069 20,4186 7.6315

Totzl Variance
Extracted-~67.94%




T/ ZLE XXXI

145

HIGHE LOADINIS ON VARIM:AX ZHOTLTICN FACTOXHS

ey

ctor Locdines

Variables 2 2 3 “r 5
1 Sex -.6748
2 Ave -.8757
3 HEigh School Units L5866
L No. Semesters L9411
5 Total Sem. Hours L9814
6 Total Grade Points .9758
7 Grade-Point Aver. L4635 . 5500
8 Major -. 5819
9 Degree .3130
iO High School Size « 5550
11 A.C.E.--Q 7123 4266
12 A,C.E.--L .8316
13 A,C.E.~--T L5452 L7477
14 Coop. Eng.--U .6899 LAl
15 Coop. Eng.--S . 5381 -.3838
16 Coop. Eng.--V .7622
17 Coop. Eng.--T .7579
18 C.M.A.--R .7190 3944
19 C.M.A.--C .6666 . 5327
20 Otis-Gamma I.Q. L4596 .5918
21 Semester Entered .7538
22 Year Entered -, 3428 L6891
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showed that the male ctudents exhibit-d more of this
qucntitative reasoning ability thean did the females. The
nerative loadi~~ on tha Majer varicblszs, varizable 8, shovwed
that those zale siuvionts wors more 1ilcly to go into a
mathematices, secience, or ensineering area than were the
femzles., This factor included almoct 14 perccnt of the

varisznce extrocted.

Factor JTI., In IFoetor II There w.Z esscntliclly the

same thing as in the second fector in the pr cinal axis
eralysis. This sccucd to be a tenzaclity or lonzcvity factor.
The scores were almost identical with the scores in the load-
ings on the second factor in the principal axis analysiss the
intercorrelation indicated essentlally the same thing and
showed nerely that the more semesters a student attended, the
more semester hours and total grade pbints he would have,
Eighteen percent of the variance is included in this factor.
The principal exis analysis and the varimax rotation
analysis are completely different types of soluticns, yet in

.this particular case the same answver was glvea, which is

somewhat unusual.,

Factor III., Factor III had only three significant

e

[#]

" loadinrs., This feactor wac olimilor to the T1fth factor in the

prineipal axis analysis and uss not tec sicnificant., It shotred
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who entered durinz the svring or sumner in the 1960°'s tended
to have higher grade-point cverarmes than those entsring in
the f2ll, Tals factsr represented only cizhit perccat of

the total varianze cxtr-atcd.

Fastar IV, Tals JLctor was sizilar to the first
factor in the principcl axis analysis, The hizsh loadings on
variables 11 throuzih 20, the entrance test scorces, inzuicau.d
that it was a general abllity or I. Q. factor and primarily
a female ability factor. The highest loadinzs were on the

linguistic measures,

Factor V. TFactor V was nezaclvely lozaled on Age,
indicating that the younger male students usually come from
the larggr hign schools., Thals was showm by the loading on
variable 10, size of the high school. Tinose students pre-
sented several high school units upon admission to Texas
Technological Colleze and usually had good scores on the
Co-Operative English Excmination Usage test, variable 14, and
bad scores on the Spelling test of the Co-Operctive English
Examination, varisble 15. In general, they were probably young
males who were juniors in large high schools when dropping out.
This factor did not indicate anything at all atout their
performance, This ability was not rclated, thercfores, to
ability in Texas Tecinolorical Colleo~e, Mo ctotencats can be

nade on the basis of this foctor cous hetr these stuizats
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would perform at Texas Technological College as a result of
knowing that all of them have a common .background and some

kinds of abllities in common.
V. SCHOOL OF ENROLLMENT AND DISTRIBUTION OF DEGREES

The distribution of degrees according to school of
enrollment and major areas of study is reported in Tables
XXXII through XXXVI,

Table XXXII presents the number of degrees earned
according to the school of enrollment. Tables XXXIII through
XXXVI present statistical data regarding degree attainment
and major areas of study according to school of enrollment.

Included in Tables XXXII through XXXVI were those
non-high school graduates who received degrees. Of the 151
students studied, thirteen, or 8.7 percent of the total,
‘attained degrees, The distribution of degrees is shown in
Table XXXII. A total of five schools were included as those
in which the students were enrolled at the College. Degrees

were earned in four of these schools,

School of Enrollment

Examination of the data in Table XXXII revealed that
the largest number of students, eight students or 53.0 per-
cent, was enrolled in the School of Arts and Sclences. Five

of these students, or 6.3 percent, earned degrees.
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Forty-one students, 27.1 percent, were enrolled in
the School of Business Administration. Three of these stu-
dents, or 7.3 percent, earned degrees.

Third in number of students studied enrolled in the
School of Engineering. The total was twenty, of whom one
student, or 5.0 percent, earned a degree,

The School of Agriculture was fourth in number with a
total of seven students, 4.6 percent. Four of these students,
57.1 percent, completed all degree requirements and were
graduated.

The School of Home Economlics had the smallest number
of students enrolled, a total of three or 2.0 percent, of

whom none earned a degree.

TABLE XXXII

TOTAL NUMBER OF DEGREES EARNED BY NON-HIGH SCHOOL
GRADUATES ACCORDING TO SCHOCL OF ENROLLMENT

Number of

School Number Percentage Degrees Percentage
Agriculture Vi 4,6 L 30.8
Arts and Sciences 80 53.0 5 38.5
Business

Administration 41 27.1 3 23.1
Engineering 20 13.3 1 7.6
Home Economics 3 2.0 0 0.0

Totals 151 100.0 13 100.0
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Tables XXXIII through XXXVI are companion tables to
Table XXXII. They depict the distribution of degrees, by
specific type, according to the major in the respective

schools in which the students were enrolled.

School of Agriculture. Of the total degrees earned

by the non-high school graduates, four or 30.8 percent, were
awarded to those students who completed the degree require-
ments in the School of Agriculture.

Table XXXIII indicates that four students, or 75
percent, of the total School of Agriculture enrollees who
earned degrees, were granted Bachelor of Scilence degrees.

One student enrolled in the School of Agriculture earned a
Master of Sclence degree,

The table shows that two of these students, or 50.0
percent, earned the Bachelor of Science degree in Agricultural
Education. One student, 25.0 percent, éarned the Bachelor of
Science degree with a major in agronomy. The Master of
Science degree in Agricultural Education was earned by one

student, or 25.0 percent.

School of Arts and Sciences. Table XXXIV shows the

distribution of degrees earned by the non-high school grad-
uates who were enrolled in the School of Arts and Sciences
from 1954 through 1964, Two of the students, 40.0 percent,

earned the Bachelor of Science, one in elementary education
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TABLE XXXIII
DISTRIBUTION OF DEGREES EARNED BY NON-HIGH SCHOOL

GRADUATES ACCORDING TO MAJOR IN THE
SCHOOL OF AGRICULTURE

Major B.S. B.A. M.S. M.A, Total
Agricultural Education 2 1 3
.Agronomy 1 1
Totals 3 0 1 0 L

and one in mathematics, One student, 20.0 percent, earned a
Bachelor of Arts degree with a major in Spanish. The Master
of Science degree was earned. by two of the students, or 40.0
percent, one with a major in elementary education and one

with a major in mathematics.

TABLE XXXIV

DISTRIBUTION OF DEGREES EARNED BY NON-HIGH SCHOOL
GRADUATES ACCORDING TO MAJOR IN THE
SCHOOL OF ARTS AND SCIENCES

Ma jor B.S. B.A. M.S. M.A. Total
Elementary Education 1 1l 2
Mathematics 1 1 2
Spanish 1 1
Totals 2 1 2 0 5

School of Business Administration. Table XXXV

presents the distribution of degrees, by type, earned by the
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non-high school graduates enrolled in the School of Business
Administration. The Bachelor of Business Administration
degree was earned by three students, one with a major in
accounting, one with a major in finance, and one with a

major in international trade.

TABLE XXXV

DISTRIBUTION OF DEGREES EARNED BY NON-HIGH SCHOOL
GRADUATES ACCORDING TO MAJOR IN THE
SCHOOL OF BUSINESS ADMINISTRATION

Major B.B.A. Total
Accounting 1 1
Finance 1 1
International Trade 1 1

Totals 3 3

School of Engineering. In the School of Engineering

only one degree was earned, as shown in Table XXXVI. The
degree earned in the School of Englineering was a Bachelor of
Science degree with a major in petroleum engineering.

TABLE XXXVI

DISTRIBUTION OF DEGREES EARNED BY NON-HIGH SCHOOL
GRADUATES ACCORDING TO MAJOR IN THE
SCHOOL OF ENGINEERING

Major B.S. B.A, M.S. M.A. Total

Petroleum Engineering 1 1

Totals 1 1




153

VI. SUMMARY

This chapter has presented data relating to the
scholastic success of the 151 non-high school graduates
included in this study. Tables and graphs were presented to
show the relationship between certain variables and the
academic success of these students. These variables
included sex, age at time of admission, total number of high
school units presented upon admission, number of semesters
attended, total number of semester hours attempted, school
in which enrolled within Texas Technological College, col-
lege major, degree earned, size of the high school attended,
and scores on recognized selective tests.

Evidence concerning the student characteristics
revealed that 77.6 percent of the students were males and
22.4 percent were females. The percentage of the group
between the ages'of twenty and twenty-nine was 82.1; 11.3
percent were between the ages of thirty and thirty-nine;
whereas only 6.6 percent were forty years of age and above.

The records show that 30.5 percent of the students
included in this study dropped out of'high school while in
the ninth grade or lower grade. The percentage which dropped
out in the tenth grade was 27.2, and 29.1 percent in the
eleventh., The remaining 13.2 percent dropped out of high

school during the senior year., A large majority of the
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students had attended high schools with an enrollment of
over 500 students. '

The percentage of students who attended Texas
Technological College five semesters or less was 85,4, and
63.9 percent of this group either failed or withdrew before
the end of the first semester,

Representatives from this group were enrolled in each
of the five schools within Texas Technological College. The
largest percentage was enrolled in the School of Arts and
Sciences. A total of thirteen degrees, which included three
Master's degrees, were attained, representing 8.6 percent of
the total group of students included in this study.

Four separate analyses were made using the analysis
of variance technique. The first analysis was made using a
sample of the twenty-year-old male group from high schools
larger than 100 enrollment. This group completed an average
of 3.48 semesters with a mean grade-point average of .90.
According to the grading system at Texas Technological College
this mean grade-point average would be slightly below a "“D"
average.

In the second analysis the males and females between
the ages of twenty and twenty-nine from high schools of over
500 enrollment were used. It was evident that the females
had greater academic success than the males, The mean grade-

point average for the males was .93, and for the females it
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was 2,48, This analysis also indicated that the students
who presented between nine and twelve high school units upon
entering tended fo achieve better than those who presented
fewer high school units. The female students exceeded the
males no matter how many high school units the females had.
The success of the males increased with the greater number
of high school units they presented.

In the third analysis the same subjects were used as
in the first and second analyses, but the entrance test
scores were used as the dependent variables, It was noted
that a better composite test score was made by those stu-
dents from large high schools of over 500 enrollment and
especially by those students who dropped out of high school
during the Junior year. This group of students scored
higher than any of the other stﬁdents from the smaller high
schools on all of the tests except the spelling test.

In analysis four only subjects from high schools with
an enrollment of over 500 were used. Both sexes of ages
between twenty and twenty-nine were included. This analysis
pointed out that the male students' initial test scores were
better than the females' test scores, The males, neverthe-
less, turned in a poorer academic performance than did their
female counterparts., Those students who presented between
ninre and twelve high school units upon admission showed the

greatest academlic potential,
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In order better to establish the relationship between
the variaebles and the non-high school graduate's academic
success, a factor analysis was made. It was again made
clear, as in the analysis of variance section, that the
females tended to succeed better than the males, It was
.interesting to note that the students who entered during a
spring semester or a summer session during the 1960's tended
to perform better academically.

This analysis showed that the female students were
less likely than the male students to choose a major in
which mathematics is emphasized.

The male students usually had a higher quantitative
or non-verbal reasoning ability than did the females.
Conversely, the female students had higher scores on the
verbal or lingulstic tests, |

Of the 151 non-high school graduates included in this
study a total of ten students earned a bachelor's degree and
three students earned a Master's degree. A breakdown
according to sex reveals that 7 of the 117 males earned the
bachelor*s degree and one earned the Master's degree, Tharee
of the thirty~-four females completed the course work and
recelved the bachelor's degree, while two earned the Master's
degree.

Data included in the student's permanent record file

indicated that some of the non-high school graduates applied
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for admission to Texas Technological College with ro
intention of earning a degree even though they were admitted
to a degree program, This seemed to be the case for some
of those students admitted to the School of Business
Administration, particularly the older male students who
listed accounting as their major subject. Thirteen of the
eighteen students enrolled as accounting majors attended as
part-time evening students carrying three to six semester
hours of gccounting and related courses per semester, The
average length of time that these students attended was two
semesters, There is the possibility, therefore, that these
'students wished only to improve thelr knowledge of business
practices in order that they might be more efficient in
their work,

Over all,'the findings substantiated those in studles

of academic success reported in Chapter II.



CHAPTER V
SUNMMARY, CONCLUSIONS, AND RECONNMENDATIONS
I. INTRODUCTION

This study, "An Analysis of the Relationship of
Selective Factors to the Scholastic Success of Non-High
échool Graduates Who Attended Texas Technological College fronm
1954 to 1964," has been an analysis of selected recorded col-
lege data to determine the effect of these variables on the
scholastic success of non-high schcol graduates, A statis-
tical analysis using the analysis of variance technigque and a
factor analysis has been presented in the preceding chapters.,

This chapter reviews the preceding study in the
following orders Literature and Research, Research
Procedures, Findings on the Non-High School Graduates,

~ Conclusions, and Recommendations.
II., REVIEW OF LITERATURE AND RESEARCH

Literature and research pertaining to the acadenic
success of non-high school graduates who attended various
institutions of higher learning and those which dealt with
prediction of academic success were reviewed. Considerabdly

nore literature and recsearch were avallable concerning the
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prediction of academic success than for non-high school
graduates who attended various institutions.

Studies dealing with the prediction of acadenic
success were included because it is necessary for the col-
lege admissions officer to be able to predict within reason-
able limits the potential scholastic abilities of non-high
school graduates seeking admission to avoid unfair and
inaccurate Judgments in their selection. For the most part,
the practice of admitting carefully selected younger stu-
dents who were not graduated from high school has been
highly successful in terms of scholastic performance of
these students. The results of admitting older students,
however, have not been so clear.

From the studies reported there seemed to be no .
apparent felationship between the number or pattern of high
school units completed by the student and his success in
college. It can be assumed, therefore, that high school
graduation is not necessarily essential to scholastic suce-
cess in college. A properly motivated student of average
aptitude who was not graduated from high school can, after
three years of high school, compete successfully in college
with-high school graduates even though his performance for
tﬁe freshman year may be at a lower level,

Studies have locoked at high school rank in claess, high

school grades, aptitude and subject-matter test scores,



160
versonality tests, and data on interests and socio-econonic
backeround of students to deteraine the value of these
criteria for predictive purposes. The prediction studies
showed that of the several criteria that have been used to
predict scholastic success, the high school grade average
seemed to be the most efficient single instrument, with the
high school class rank second,

The value of aptitude tests for prediction has been
found to vary, for they give only a rough estimate of a
student's ability. Test results, therefore, have greater
significance in predicting college academic success when
they are combined with other factors such as the high school

grade average or the high school class rank,
ITII. REVIEW OF RESEARCH PROCEDURES

Non-high school graduates enrolled in Texas
Technological College from the Fall Semester 1954 through
the Spring Semester 1964 totaled 158, Seven of the students
were excluded from this study because adequate statistical
data were not available for them, The remaining 151 stu-
dents were used in this study,

The permanent record provided the data for inclusion
in this study. In addition to the scholastic record, =a

nunber of other variebles were included: sex, age at time

of eadmission, total number of high school units presented
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upon admission, number of semesters attended, Eotal number
of semester hours attempted, school in which enrolled within
Texas Technological College, college major, degree earned,
and size of the high school attended. The test scores these
students made on the required battery were obtained from the
files of the Testing and Counseling Center.

A master sheet was designed to facilitate recording.
This master sheet was arranged on a page 83" x 11" in size
with ten sets of squares for grades and courses. Other
smaller squares were used to indicate the other variables.

Following the collection of data, a tally sheet was
designed on a page 81" x 11" in size on which the data were
tallied in cells according to sex, age,-number of high school
units, and the size of the high school attended. Block
diagrams were drawn for each of the four main effects and
the interactions between these main effects. From the data
in the block diagrams, graphs were drawn depicting the mein
effects and thelr interactions.

All data were coded and punched on data cards, The
data were then analyzed in a factoral analysis of variance
design using the IBM 1620 computer.

The data available on the non-high school graduates
wno attended Texas Technological College produced an unbal-
anced analysis of variance design because it was not possible

to consider all independent or dependent variables
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simultaneously. The data, therefore, were punched on
additional IBM cards and programmed for a factor analysis,
Tables and grapns were then set up to show the complete sum-
mnary of the statistical results of the analysis of variance

and the factor analysis,
IV, REVIEW OF THE FINDINGS ON THE NON-HIGH SCHOOL GRADUATES

The findings in this study concerning the non-high
school graduates were drawn from 21l of the data sources
employed in this study. The findings have been reported in
detail in Chapter IV. This section briefly summarizes these
findings, thereby bringing them into sharper focus. The
findings have been reported according to factors which have

been listed and discussed in previous chapters.

Sex. A total of 151 students who were not graduated
from high school were included in this study. One hundred
seventeen, or 77.6 percent, were males and thirty-four, or

22.4 percent, were females,

Ace, The percentage of the groﬁp found to be between
the ages of twenty and twenty-nine was 82,1, The students
between the ages of thirty and thirty-nine comprised 11l.3
percent, whereas those forty and above comprised only 6.6

percent of the total group.
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High school units., About an equal number of the

non-high school graduates dropped out of high school while
in the ninth, tenth, and eleventh grades, The percentage
presenting between zero and four high school units was 30.5,
while 27.2 percent and 29.1 percent presented between five
and eight units and between nine and twelve units respec-
tively. The remaining 13.2 percent presented over thirteen
units, indicating that they dropped out of high school some

time during their senior year.

Size of high school attended. Composition of the

group according to the size of the high school attended
ranged from 57.6 percent of the students from high schools
with an enrollment of 500 students and above, to 11l.3 per-
cent from high schools with less than 100 students enrolled.
The percentage of those from high .schools with an enrollment

of between 100 and 500 students was 31.1.

Number of semesters of attendance at Texas Technological

Collexe. The non-high school graduate enrollment decreased

as the number of semesters in attendance increased. The range
was from 85,4 percent of the students who attended from one

to five semesters, to .7 percent for those attending sixteen
or more semesters, Of the 129 students attending between one

and five semesters, seventy-eight, or 60.4 percent, attended
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only one semester or less. Of these seventy-elght students,
twenty=five or 32.1 percent failed and were not eligible to
continue, Seventeen students, 21.8 percent, withdrew before
completing the first semnester., It is interesting to note
that the one student who completed sixteen semesters was
not graduated. His over-all grade-point averazge was high
enough to allow him to‘remain in school, but was slightly
under the "C" averare required for a degree at Texas

Technological College.

Arnalysis of Variance

Only limited tests of the experimental hypothesis that
there would be a relationship between certain of the vari-
ables and the academic-success measures were possible since
all of the variables could not be considered simultaneously.
These limited tests were made selectively in those cells in
the tally sheet where sufficient subjecfs existed to satisfy
a balanced analysis of variance design. Four analyses were
made,

In the first.analysis the high school sizes were
pooled into two classes and only the male students in the
twenty-year-o0ld range were used. Only the main effect for
the score factor, grade-point average and number of semesters
attended, was significant. The average nuaber of semesters
conpleted by the subjects included in this particular

analysis was 3,48, and the mean grade-point average was ,90C,.
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Males and femeles between the ages of twenty and
twenty-nine from high schools of over 500 enrollment were
used in analysis two. The score factor used was the grade-
roint average and the number of sexesters attended. This
analysis made it unmistakably clezar that the young females
who attended large high schools have greater success in
Texas Technological College than do tne young males, The
mean grade-point average was ,93 for the males and 2,48 for
the females,

This analysis also indicated that those male students
who presented between nine and twelve high school units upon
admission tended to achieve better than those who presentéd
fewer high school units. The superiority of the female stu-
dent, however, exceeled the males no matter how many high
school units the females have upon entering the College.

In the third analysis the same subjects were used as
in the first two analyses. The dependent variables used
were the entrance test scores. The analysis indicated that
those students from high schools with an enrollment of 500
or more, and especially those students who dropped out of
high school during theilr junior year, had a greater academic
potential as measured by the entrance tests. The male stu-
dents had consistently higher scores than did the female
students., The female students, however, had greater acadeﬁic

success,
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In the fourth analysis both sexes between the ages of
twenty and twenty-nine from hish schools with an enrollment
of over 500 students were included, using the entrarice test
scores as the dependent variavles., Tais analvsis confirmed
the findings in the three previous analyses. The male stu-
dents between the ages of twenty and twenty-nine who
presented between nine and twelve hizh school units uvwon
admission made better scores on the entrance examinations
than did thelr female counterparts, but consistently turned

in poorer academic performances.

Factor Analysis,

A correlational factor analysis was made in order to
better establish the relationship between the variables.
Five factors were extracted from the twenty-two variable
correlation matrix for both the principal factor analysis
and the varimax rotation factor analysis.

In the factor analysis, as in the analysis of variance
section, it was again pointed out that the females tended to
succeed better than the males. The female students tended
to choose non-mathematics majors. The factor analysis also
pointed out that those female students who entered during a
spring semester or a summer session in the 1960's performed
better acadenmically,

The factor analysis verified the findinzs of the

analysis of variance technlque.
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School of Enrollment and Distribution of Dexrees

This study has described 151 ncn-high school graduates
at Texas Technological Collece. Of this group 8.6 percent
attained degrees.

The school of enrollment of the total sample ranged
from 53.0 percent for the School of Arts and Sciences to
2,0 peccent for the School of Home Economics., Iiorolled in
the Schools of Business Administration, Engineering, and

Agriculture were 27.1 percent, 13.3 vercent, and 4.6 percent

respectively.

School of Arts and Sciences, In the School of Arts

and Sciences, which had the largest percentage of school
enrollment, there were two Bachelor of Science degrees--one
each in elementary education and mathematics--and one
Bachelor of Arts degree with a major in Spanish. There were
two Master's degrees, both the Master of Science. One was
with a major in elementary education and the other in

mathematics.

School gg Business Administration. In this school
was comprised 27.1 percent of the total non-high school
graduate enrollment., As in the School of Arts and Sciences,
there were three tachelor's degrees awarded. All three of
the degrees attained were Bachelor of Business JAdministration
degrees with majors in accounting, finance and international

trade,
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School of Encinerring., The next highest percentage

of enrollment, 13.3, was in the School of Enmineering. Only
one student of the twenty enrolled in this school attzined
a decree. This derree vias the Eocaelor of Sclence degree

with a major in vetroleun engineering,

School of Asriculture. Only seven students included

in this study were enrolled, or only 4.6 percent of the total
enrollment of non-high school graduates. Four of these stu-
dents, or 57.1 percent, attained degrees. Of the total of
three Bachelor of Science degrees, two were in agricultural
education and the other in agronomy. One Master of Science

degree was earned with a major in agricultural education.

School of Home Economics. Of the non-~high school

graduates enrolled, this school had only three students,
or 2.0 percent. There were no degrees attained in the School

of Home Econonmics.
V. CONCLUSIONS

This study has concerned itself with 151 non-high
school graduates attending Texas Technological College frdm
the Fall Semester 1954 through the Spring Semester 1964,

The findings of this study have been based completely on the
selected group of non-nith school rraduates and their scho-

lastic success in relation to definite influencing factors.
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Throughout this study the finﬁlngs have been reported
according to definite factors and the corresponding rela-
tionship to scholastic success, Conclusions are presented
in this section according to the sequence in which the

factors were investigated:

n
4]
e

Seventy~eight percent of the non-high school graduate
group were male students and twenty-two percent were female.
In 2ll analyses made, the female students consistently had
greater academlc success than did thelr male counterparts.
On the basis of this study, therefore, the sex variable was

related to scholastic success in Texas Technological College.

__SE

Data regarding age revealed that 82 percent of the
group were between the ages of twenty and twenty-nine when
they were admitted. E}even percent were between thirty and
thirty-nine, and those §tudents forty years of age and above
comprised sevgn percent of the group. Those students in the

twenty- to twenty-nine age bracket exceeded all others in

academic achievement.

Number of High School Units Presented Upon Admission

About an equal number of the non-high school graduates

dropped out of high school while in the ninth, tenth, and
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eleventh grades. The analyses showed that those male
students who presented between nine and twelve units upon
admission usually achleved better than those who presented
fewer high school units. The female student, however,
exceeded the male no matter how many high school units she
had upon admission. Upon the basis of thils study the pattern
of high school units cannot be reliably related to scho-

lastic success,

High School Size

Approximately 58 percent of the students included in
this study were from high schools with an enrollment of 500
students and over. Both sexes from the large high schools
éonsistently made higher scores on the entrance examinations
and were more successful academically than those studehts
from the smaller high schools. The mean grade-point average
was .93 for the male non-high school graduates between the
ages of twenty and twenty-nine who presented between nine and
twelve high school units upon admission and had attended high
schools with an enrollment of 500 and over. For the females

in the same category the mean grade-point average was 2,48,

Number of Semesters of Attendance at Texas Technological

College
The volume of student enrollment decreased as the span

of semesters attended increased, with 85 percent of the
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students having attended only from one to five semesters,
Of this group which included 129 students, 78 attended only
one semester or less. Twenty-five of this group failed and
were not eligible to continue at the end of the first
semester, and seventeen withdrew before completing a full
semester. The findings indicate, therefore, that the length
of attendance had a negative influence on enrollment and a

positive influence on scholastic achievement.

School of Enrollment and Distribution of Degrees

The:non-high school graduate enrollment was distributed
among five colleges. Enrolled in the School of Arts and
Sciences were 53 percent of the students, and slightly more
than 27 percent were enrolled in the School of Business
Administration. The enrollments in the Schools of
Engineering, Agriculture, and Home Economics comprised 13.3
percent, 4.6 percent, and 2.0 percent respectively.

The findings concerning the distribution of degrees
according to majors in the School of Arts and Sciences
revealed that there were two Bachelor of Science degrees,
one Bachelor of Arts degree, and two Master's degrees
earned, The five degrees attained in this school were dis-
tributed over three major areas,

In the School of Business Administration all of the

degrees attained by the non~high school graduates were
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Bachelor of Business Administration degrees. A total of
three degrees were attained with majors in accounting,
finance, and international trade.

Findings indicated that in the School of Engineering
only one degree was earned by the twenty students enrolled.
This degree was a Bachelor of Science degree with a major
in petroleun engineering.

Data concerning the non-high school graduates
enrolled in the School of Agriculture revealed that 57.1
percent attained degrees, a higher percentage than in any
other school., Only seven students included in this study
were enrolled in the School of Agriculture. There were three
Bachelor of Science degrees and one Master of Science degree
earned. Two of the Bachelor of Science degrees and the
Master of Science degree were In the field of agricultural
education.

In the School of Home Economics, which had only 2.0
percent of the total non-high school graduate enrollment,
there were no degrees attained.

It may be concluded, therefore, that according to
school of enrollment and degree attainment of the non-high
‘'school graduates in each school, the scholastic ranking was
higher for those attaining degrees than for the total group.
Conversely, the scholastic achievement for those students

who did not earn a degree was lower in every school except
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in the School of Business Administration than that of the
total sample. In the School of Business Administration it
was apparent that the purpose of a large majority of the
non-high school graduates was not to earn a degree, but only

to obtain instruction in special courses.

.The Non-Hieh School Graduate

This study supplements previous research in regard to
the non-~-high school graduate who attended various institu-
fions of higher learning. The findings concerning these
non-hnigh school graduates in some instances substantiated
previous findings. Other findings concerning this group,
while not negating previous findings, would indicate that

further investigation 1s needed.
VI. RECOMMENDATIONS

This research Investigation has been a statistical
study which has established limited findings on one pértic-
ular group of non-high school graduates at one specific
college during a given period of time. The data used in the
study were obtained from the permanent records of the col-
lege. Limitations of the findings of this study are directly
related to the limitations of the available data,

Findings from this study in the instances noted in

the preceding section substantiated previous findings. Other
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factors examined in this particular study revealed the need
for further investigation.

The writer makes the following recommendations:

l. Further research should be conducted on the
non-high school graduate in order to glve admissions offi-
cials of colleges and universities a more distinct picture
of the needs and problems involved in admission of non-high
school graduates.

2. College personnel should be made aware that
individual differences and a wide range of variations exist
among the non-hlgh school graduates.

3. Counselors and personnel workers in colleges and
universities should be acquainted with the various problems
peculiar to the non-high school graduate in order to help
him adjust to problems such as lack of college prerequisites,
difference in age, and special entry problems.

4., Counselors and administrative officials vested
with the responsiblility of administering high school educa-
tional programs should be made aware of the various problems
encountered by the non-high school graduate applying for
admission to college in order to e more efficient in their
counseling programs.

5. Statistical data concerning the non-high school
graduate should be made évailable and familiar to the academic
deans and counseling personnel of the various schools within

the college.
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6. A more thorough screening process should be
instigated at Texas Technological College in view of the
large number of non-high school graduates who either fail or
withdraw before completing one semester.

7. Two different sets of admission criteria should
be developed for the non-high school graduate applying for
admission, one for those students desiring to pursue a
degree and one for those students desiring only to receive
instruction in a special group of courses.

8. Data in such areas as personality patterns and
personal standards and values descriptive of the non-high
school graduates are needed.

9. A more thorough examination should be made of the
non-high school graduate in order to formulate-and interpret
data concerning his previous educational experiences other
than the high school background.

This study, as is the case in any such investigation,
reveals the need for additional studles. It appears that
recommendations consistent with the study, as presented
immediately above, include the problems which warrant investi-

gation.
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