A STUDY OF ACADEMIC APTITUDE AND RELATIVE ACHIEVEMENT
AMONG THE MAJOR FIELDS IN THE SCHOOL OF ARTS AND SCIENCES
AT THE OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE



ii

A STUDY OF ACADEMIC ABILITY AND ACHIEVEMENT
AMONG THE MAJOR FIELDS IN THE SCHOOL OF ARTS AND SCIENCES
AT THE OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE

By

NEIL RALPH QORDON
Bachelor of Arts
Northeastern State Teachers College
Tahlequah, Oklahoma
1936
Bachelor of Musie
Eastman School of Music
Rochester, New York

1939

Submitted to the School of Education
Oklahoma Agricultural and Mechanical College
In Partial Fulfillment of the Requirements
for the Degree of
MASTER OF SCIENCE

147



APPROVED BY:

iii

'

Member of the Thesis Committee

’/éé»;d{;é;imt
), i-Fdba

Dean of the Graduate School

2Dh293



iv

ACKNOWLEDGEMENT

The writer is indebted to Doctor S. L. Reed and to
Dean Schiller Scroggs for his appointment as a Research
Assistant in the Department of Psychology and for the op-
portunity thus afforded to compile the data which furnishes
the basis for this study,

He is especially indebted to Dean Schiller Scroggs,
Dean of the School of Arts and Sclences, for the many facil-

ities afforded him which materially aided in collecting the
various data,

N. R. G.



Chapter

II

III

TABLE OF CONTENTS

Page
INTRODUCTION. L ] L ] L ] L] [ ] L] - L ] L] L ] L ] [ ] L ] L ] 1
P‘lrpose L ] L ] - L ] - L] L ] - o9 L] L L ] - . [ ] L ] L ] 1
Proceme and Method E » L] L] L ] - - - - L] L ] 2
School of Arts and SclencesS. « ¢« « « o o 3
BEPORT OF STUDY. L - - L ] - - L] [ ] L [ ] - [ ] - 6

Tables from Research Datae. « ¢« ¢« ¢« ¢ ¢ o o« 11

SUMMARY AND CONCLUSIONS: « ¢ o o ¢ o « o o 58

BIBLIOGRAPHY . o « & s & s o o ¢ 6 & & & @ 62



Table

II

III

VI

VII

LIST O TABLES

Page

Number and Percent of Students in Each

A,C.E., Quintile from Freshman, Sophomore,

Junior and Senior Classes, and Also for

the Entire School of Arts and Sciences. « « » 11

Two-Way Total Charts Showing the Number

of Students from Each Class and Total

Mbﬁr 111 EaCh. AOCQ e Quintila 111 All
theHajorFields-.........-.... 13

The Principal Charts from Table II Given
with Percentages Computed for Facility
in Comprehension and Comparison. « « « « + & 18

Quintile Points in the Distribution of
Grade PoiInt AVEerageS. « « « o o ¢ o« ¢ o« « .« 24

Two Variable Charts Involving Grade and

A.C.E. Quintile Rankings for Each of the

Major Fields in the School of Arts and

SCiEﬁcBSQ L ] L - L] L] L ] a [ ] L] L - - L] [ ] L] [ ] 26

A Series of Charts Showing the Percent of
Each Class of the Larger Major Fields that
Fall in the Five A.C.E. and Grade Quintiles. . 46

Twenty-two Major Fields of the School of

Arts and Sciences Listed According to the
Deviation in Grade Achievement and a

Second Time in Order of the Average Quintile

Point of Those Students Pursuing that

MaJ Or [ ] L] . - [ 2 L L] L L] L L L ] L L L] . - L - L ] L] 56



CHAPTER I
INTRODUCTION

The great influx of students into the institutions of
higher learning is providing the greatest challenge to educa-
tional leadership that has ever been known., The truly pro=
gressive educator is able to meet the problems of teacher
recrulting, expanding plant facilities, securing additional
finaneial appropriations and the countless other problems
that beset one during such an educational bonanzaj; and, in
addition, retains those humanitarian qualities which demand
that he exert every effort to provide the type of guldance
and personalized services which will lead each student to
develop an intrinsic goal for personal achievement that is
compatible with his aptitudes, interests, and abilities; and
which will prepare him for a life of altruistiec service to
mankind, The writer hopes this study may be of some value
in this type of guidance and eounseling progranm,

Purpose of Study

1. To determine the distribution of academic aptitude
among students in the wvarious major fields.

2. To find the grade achievements relative to academic
abilities among those groups of students that have indicated
their choices from among the major fields,

3. To produce an instrument that will be useful in guid-
ing and counseling the students in the School of Arts and

Seiences.



Brocedure and Method
1. All available A.C.E, percentile scores were gathered

from advisors! records, qualification cards and personal
files for approximately 1,600 students in the School of Arts
and Scilences.

2. The grade point averages for the first semester were
computed and recorded for each of the students to whom grade
slips were issued,

3+ All records were checked and double checked to insure
the greatest number of subjects in the study.

4, The first compilation included as mach of the follow-
ing information regarding each student as was possible to
obtain: Name, A.C.E. percentile score, classification, hours
credit recelived, and grade point average.

5. A number of charts were compiled regarding the distri-
bution of A.C.E. percentile scores* of students who had in-
dicated their choice of the various major fields.

6. A frequency chart was constructed from which the quin-
tile points of the grade distribution were calculated.

7. Quintile charts in two variables were constructed for
freshman, sophomore, junior and senior students of each in-
dicated major field.

8, Tables were constructed for each major subject hav-
ing a sufficient number of students to make such treatment
worthwhile, showing the percent of the class from each quin-

*A.C.E. quintile score as defined on p.
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tile of the A.C.E. scores, and alsc showing the percent loca=-
ted in each grade quintile.

9. A1l major fields for which twenty or more cases were
included were ranked: first, according to difficvlty as in-
dicated by the degree of underachievement or overachlevement
as indicated on the two-varlable charts; second, according to
the academic ability of the students attracted to each major
field as indicated by their A.C.E. percentile scores.

The School of Arts and Sclences

The School of Arts and Sciences* has four distinetive
functiecns:

First, it provides basic training for students enrolled
in vocational schools,

Second, 1t provides vocational training in the social,
physical, and biologlcal sciences and in the humanitiles.

Third, it provides an orientation for students whose
inexperience or immaturity Justifies a broad survey of the
chief fields of knowledge preliminary to choosing a wvocation,

Elelds of Study

The fields of study in the School of Arts and Sciences
are organized in the following five groups:

1. The Biologleal Seiences group includes the Depart-
ment of 3acteriology, Physiology, and Veterinary Sclencej
the Department of Botany and Plant Pathology; and the Depart-
ment of Zoology.

:§gé§%§%g, Oklahoma icultural and Mechaniecal College.
Gen§r3 og Issue 19+ s Announcements 1946-47 Sessions,
Pe 03.



2. The departments included in the Physical Sciences
and Mathematics group are Chemistry, ineluding Geology; Mathe-
mtics, Including Astronomy; and Physies.

3+ The Social Seiences group, by cooperation among the
Schools of Arts and Seiences, Agriculture, Commerce, and Edu-
cation, includes the disciplines of Agricultural Economies,
Economics, Geography, Journalism, Political Science, History,
Statisties, including the mathematiecs fundamental thereto,
Sociology and Rural Life, Philosophy, Psychology, and Public
Affairs, A student may elect a general major in Social Seci-
ences vnder prescribed conditions,t

i+, The Departments of the Humanities offer a divisional
degree to students who choose their major work in a field of
related subjects rather than in one department. The studies
mst meet the common requirements in the Lower Division of
the School of Arts and Sclences and the student must take
forty hours of junlor and senior courses, ineluding at least
six hours of each of three departments. The Departments of
Humanities are Art, English, Foreign Languages, Health and
Physical Education, Music and Speech., Upper Division courses
my be counted toward a Humanitles degree.

5« In the preprofessional group are offered curricula
leading to teachers! certificates, to certificates in tech-
niecal journalism, to admission to schools of mursing and den=
tistry, and t6 entrance to Class A schools of medicine and law.

1mig., p. 111.



The author feels that some mention should be made re-

garding references to percentile scores:?

A student who makes a percentile rank
between 30 and 70 on his entrance tests,
which 1s equivalent to a grade of C, shall
enroll in no more than 15 credit hours of
work, not including Physical Education or
Military Scilence. The higher ranking student,
who demonstrates his ability, may petition the
Administrative Commlttee of the School of Arts
and Seciences for permission to enroll in not
more than 21 hours., He may eliminate some of
the required courses by satisfactory perform-
ance in achievement tests or may obtain col-
lege credit by examination. At present, ap-
provals will be limited to applications of
students scoring above the fiftieth percentile
on the college aptitude test required for ad-
mission., To obtain these privileges, the
student shall consult the head of the depart-
ment or the Dean. Students whose entrance per-
centile rank 1s below 30 are required to carry
proportionally lighter loads.

A second reference is found under the heading of the Pre-
professional Program:

Students ranking below the fiftieth per-
centile on the college gptitude test required
for admission are not ordinarily eligible to
enroll in a preprofessional curriculum.,

2Ibid., p. 11k,



CHAPTER II
REPORT OF STUDY

This study of the major flelds in the School of Arts
and Sciences at the Oklahoma Agricultural and Mechanical Col-
lege is made with the purpose of determining the degree of
academic aptitudes among the various groups of students in-
dicating these major fields as their choice of study, and,
in addition, to galn some insight regarding the relative dif-
ficulty of the major fields.

The only criterion common to a majority* of all the
students In the School of Arts and Seciences upon which scholas-
tic aptitude might be assessed were their scores on the Amer-
ican Council of Education Psychological Examination which
each student** is required to take upon his matriculation
into the college. All records pertaining to the students
were made available to the author, and his first efforts were
directed toward a compilation of data on each student in the
school, which were to includet Name, major fleld, class, and
raw scores on the A.C,E, test, It was soon discovered that
a large majority of the scores of upper division students
were recorded only as percentile scores based on the national

*From 90 to 95 percent of the students,

**Exceptions are graduate students, special students and
;:hoselsmdents excused by the Dean of {'.he Arts and Sclences



norms, and the large mumbers that had only a single percentile
score to represent both the linguistic and quantitative fieldsl
made it expedient to use this as a basis of determining
scholastic aptitude among the major fields.

The above data were recorded for approximately 1,700
students, and completion of the work was accomplished a few
days prior to the issuance of grade slips for the first semes-
ter. The author needed data regarding the achlevement of the
Individual students and debated the cholece of using the cumula-
tive grade point averages which would soon be available from
each student's qualification card, or of computing grade aver-
ages for each of the students for whom grade slips were to be
issued. A first impression favored using the cumulative grade
point average due to its greater dependability as an indicator
of achievement and to its accessibility from the qualification
cards. There were two factors that swung the pendulum to the
more laborious procedures first, since a goodly number of
students have transferred to the School of Arts and Sciences
from other schools on the campus and from other institutions,
their cumulative grade point averages obviously would not be
a true picture of work accomplished in this schoolj second,
it was felt that the study would be more statistically signi-
ficant if the sampling of achievement were taken from one
given semester rather than using the cumulative averages

lQuantitative Tests (the Q-Score): Arithmetic, Number
Series, Figure Analogies

Linquistic Tests (the L-Score): Same-Opposite, Comple-
tion, Verbal Analogies



which would compare one semester's work of the freshman with
the senior's seven semesters of work,

The final entry for the grade point averages found the
author with a number of problems. There were many items of
missing data that had to be pursued in order to have the great-
est number of subjects for the study. The records were checked
and double checked so that every available percentile score
was included as well as correct data regarding major, class,
and grade point average., The decision was made to compare
academic aptitude and achievement of those students indicating
their preference of the major studies by running two-variable
frequency charts on the quintile distribution of their A.C.E.
scores against the quintile distribution of their grades.

The percentile scores which the author had at hand did
not lend themselves gracefully to statistical manipulation.,

A mental image of the phrases "a quintile distribution of
percentile scores" or "the standard deviation of percentile
scores" was'enough to convince him that discretion in their
treatment must need be observed. For that reason, it was de-
cided to call the first or lowest quintile those scores in-
cluding zero and 19,99, the second quintile those scores in-
cluding 20 and 39.99, the third quintile those scores includ-
ing 40 and 59.99, the fourth quintile those scores including
60 and 79.99, and the fifth and highest quintile those scores
including 80 and 99.99.



The author must beg the reader's indulgence when refer-
ence 1s made to the quintile distribution of the A.C.E.
scores. A true quintile includes one-fifth of the cases in
a given distribution, and this might have been accomplished
for the A,C.E. scores in a manner similar to that used in
determining the grade quintiles as shown in Table IV; however,
the author felt that a direct comparison to the national
norms would be more significant. By defining the quintiles
as Indicated above, this study should be of greater value
to those interested in guidance and counseling due to its
direct comparability with the results of A.C.E. examinations.

The freshman class In the School of Arts and Sclences
closely approximates true quintile divisions in its distri-
bution of A.C.E. scores as will be noted in Table I. A true
quintile division of the cases would have twenty percent of
the cases in each of the five divisions. It willl be noted
that 17.8% of the freshmen have scores in a range from zero
to 19,99, This means that 17.8% of the freshmen entering
the School of Arts and Sciences the first semester of the
school year 1946-47 had scores within the same range as the
lowest twenty percent of freshmen entering four-year colleges
and universities in the school years 1942 and 1943 on whom
the norms were based. FEach of the remaining quintile div-
isions for the freshman class are very near twenty percent.

The sophomore, junior and senior classes lose all re-
semblance to a true quintile division due to selective factors
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in institutions of higher learning which act to eliminate
those students in the lower brackets of academic aptitude.

If it may be assumed that each of these classes approximated
as true a quintile division as the freshman class at the time
of their matriculation into college, it will be seen that an
Increasingly large percent of the students in the lower quin-
tiles have dropped out of school.

The results of the selective factors which eliminate
those in the lower brackets are noted in the successively
decreasing percentage of students in the lowest quintile
from the freshman to the senior class. Decreases from 17.8%
in the freshman year to 9.9% in the sophomore year, to 6.8%
in the junior year and 3.9% in the senior year, show very
graphically the result of these factors at work.

An overall view of the academic aptitude within the
School of Arts and Sciences may be had by studying the infor-
mation in Table I. The author has computed the percent which
the raw number of each quintile represents in order to facili-
tate the readert!s ready understanding.



TABLES FROM RESEARCH DATA

TABLE I

DISTRIBUTION OF ARTS AND SCIENCE STUDENTS
BY QUINTILE RANKINGS OF THEIR A.C.E. PERCENTILE SCORES
RAW NUMBER AND EQUIVALENT PERCENT GIVEN FOR EACH QUINTILE

80th to 99th  15% 20.6% 163 29.7%
60th to 79th 143 19,19 131 23.9%
40th to 59th 149 20.0% 112 20.4%

20th to 39th 168 22,5% 88 16.1%
0 tol19%h _ 133 17.8% M 9,85%
—otal 7 M8

80th to 99th 51 31.7% 49 38.6%
60th to 79th 43 26.7% 32 25.2%
40th to 59th 31 19.3% 21 16.5%
20th to 39th 25 15.5% 20 15.8%
9 tol9th _11 6,88 5 3.9%

—TJotal 16} 127




Percentile Total Distribution

80th to 99th 417 26.,3%
60th to 79th 350 22.1%
40th to 59th 313 19.8%
20th to 39th - 301 19.0%
0 to 19th 202 12,84
—Jotal, 1,283

Insight into the distribution of academic ability among
the major fields in the School of Arts and Sciences may be
had by studying the frequency charts in Table II, Each chart
includes the mumber of students whose percentile scores on
the A,C,E. test fall within each of the designated quintiles.
The vertici columm under Numbers 1, 2, 3, and 4 give the
mmber of scores in each quintile for the freshman, sophomore,
Jjunior and senior classes respectively. The total for each
class is found at the bottom of each columm and under the
columm headed "Total" will be found the sums of the five
quintiles for the four classes, and the sum of these totals
represents all the students#* in the School of Arts and Scilences
who have indicated that particular subject as their major ine
terest. The sum of the total mumber in the five quintiles
is equal to the sum of the students in the four classes; i.e.,
the bottom figure under the total columm is the sum of both

*Those students for whom percentile scores were available
and for whom grade slips were issued for the first semester! s
work. This represents approximately 95 percent of the students
in the School of Arts and Scilences,
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the vertical and horizontal colums of which it is a part,
Table III is a repetition of Table II with the percent
computed and shown to the right of each quintile number,
This was accomplished for those major fields with a suffi-
cient mumber of students to deem the effort worthwhile.
TABLE II
GENERAL ART

E
|

36 37 3 o0 76 * 8 1 2 15
M2 25 2 0 69 7 8 2 6 23
8 19 3 0 7 10 10 2 0 22
% 19 1 0 ™ i+ 8 5 3 30
220 0 & - S S
23032 9 0 3% 43 36 12 11 102

BACTERIOLOGY BIOLOGICAL SCIENCE

&
|

3 1 % % 12 1 1 1 o 3
1 2 1 3 7 0O 0 0 0 0
1 1 1 2 5 0O 0 0 o 0
0 3 0 © 3 0O 0 0 O© 0
0 T SO SO - J— = L 0 O 0O o
L7 6 9 28 o 1 Y - a
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TABLE II -

CHEMISTRY

BOTANY

29
29
10
10

12

4 11

2

2

: 3

2

L . SPE

ENGLISH

ECONOMICS

20

10 7 3 22
16

2

- < TR, N,
6

2

GEOLOGY

FOREIGN LARGUAGE

14

2l

=

38

2 0

22 1k

36

0|

9




15

TABLE II =-

JOURNALISM

HISTORY

5

8

16 17

17 11

5
5

33

5

26
25

MATHEMATICS

LAB-TECHNICIAN

#1__#2 #3 &Toﬁ;

13

. S ¢ S Y—.

3

22

L 2 0 1

3l

25

Z

16

2 13 1

PHYSICAL EDUCATION

MUSIC

29
17
26
21

10

14
13

20

2

0
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ed

POLITICAL SCIENCE

TABLE II -

PHYSICS

15

0

S S ¢ B

9

Q

o

2 12 o0 2 29

PRE-LAW

PRE-DENTAL

16
12

12

15

10

Z

60

0

8.0

Z

9
47

v AN -,

S 1

32 17

26 21 0 O

PRE-VETERINARY

PRE-MEDICAL

0 30

13 16

23
23
16

6 16 1

12

6

: .« T -
33

5

101 22 8 0 0

47

2
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TABLE II -

SOCIAL SCIENCE

PSYCHOLOGY

19
18
12

13

SPEECH

SOCIOLOGY

10
10

5
33

P WD, (B WS,

39

3 16 10 6

ZOOLOGY

WILD-LIFE CONSERVATION

#1_#2 #3 #+ Total

L
14

O 1 0 0
3
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TABLE III
PRINCIPAL CHARTS FROM TABLE II
WITH PERCENTAGES COMPUTED FOR FACILITY
IN COMPREHENSION AND COMPARISON

GENERAL

= ! - b & AR LUIAS A N l o’ atl
36 15.7% 37 33.0% 3 0 0.0% 76 21.7%
42 18,3% 25 22.3% 2 22,2% 0 0.,0% 69 19.7%
48 20.9% 19 17.0% 3 0 0.0% 70 19.9%
X 0

ART

Freshman re or Senior tal
L 9.3% 8 22.2% 1 8.3% 2 18.2% 15 14.74
7 16.3% 8 22,24 2 16.7% 6 54.5% 23 22.6%
10 23.3%F 10 27.8%8 2 16,74 O 0.0% 22 21.6%
1+ 32.6% 8 22.2% 5 41.7% 3 27.3% 30 29.4%
8 18.6% 2 95,64 2 16,78 O 0,0% 12 11,8%
43 36 4 B 102




19

TABLE III - Continued
BACTERIOLOGY

DODIOIOL S

may 1 D S (¢}
3 50.0% 1 I%.3% W 66,74 % W g 12
1 16.7% 2 28.684 1 16.7% 3 33.3% 7
1 16.7% 1 .32 1 16.7% 2 22.2% 5 17.9%
0 0.0% 3 42,9 0 0,04 0 0.0% 3
1
28

somar O PO jhighis)

8 %0.0% L 15.4% 5 31.3%
2 10,04 10 38.5¢ 7 43.8%
5 25.0% 6 23.1% 3 18.8%
2 10.0% b 1548 1 6.3%

30,04 20 27.8%
30.04 22 30.6%
20.0% 16 22.,2%
20.0% 9 12.5%

20 26 16
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TABLE III - Contimued

JOURNALISM
Freshman _ Sophomore  Junior Senior _Total
16 22,9% 17 36.2% 8 40.0% 5 55.6% 46 31.5%
17 24,33 11 23.4% 5 25.06 O 0.08 33 22.6%
9 12,94 11 23.4% 3 15.04 3 33.3% 26 17.8%
18 25.7% 4 8,54 2 10,04 1 11.1% 25 17.1%
10 14+.3% Y 8.5% 2 10,0% 00,04 16 11.0%
_70 47 20 9 6
MUSIC

30.8%

e

29 28.2%

10 20,0% 6 40,02 &

8 16.0% 5 20.0% 2 13.3% 2 15.4% 17 16.5%
1 28,0% 5 20,02 2 13.3% 5 38.56 26 25.2%
13 26.0% 3 12.0% 3 20,084 2 15.M4% 21 20,4%
5 10,08 3 12,06 2 13.3% 0 0,0% 10 9.7%
20 29 15 13 103

PRE~MEDICAL

1 33.3% 0 0.0% 16 15.8%
6 12,5% 3 644 O 0,0% O 0,0% 9 8.9%
48 47 3 3 101




Blologloal

Sgience

3 100.0%

0 0.,0%

0  0.0%

0  0.0%

0 ___0,0%

3

Geology fistory Tecwmictan e thenatics
6 15.8% 5 25.0% 7 31.8% 13 38.2%
8 21.1% 5 25,06 6 27.3% 6 17.6%
11 29.0% 3 15.0% 3 13.6% 6 17.6%
5 13.2% 1 5.0% 3 13.,6% 6 17.6%
8 213¢ 6 30,06 3 1368 1 8.87
38 20 22 3

8 13.1% 15 51.7% b 33.3% 7 14.9%
8 13.1% 6 20.7% b 33.3% 8 17.0%
8 13.1% 6 20.7% 1 8.3% 8 17.0%
20 32.8¢ 2 6,9% 3 25,0% 15 31.9%
A7 27.9% Q0,08 O 0,08 9 _19,2%
[N 29 12 47

*Total columms only are shown for those major fields with
insufficient cases to warrant a complete table.



" TABLE IIT - Contirued
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Preo- Social
Ere-law Veterinary Psychology  Seience
16 26.7% 8 20.,0% 19 28.4% 5 35.7%
12 20.0% 7 14.3% 18 26.9% 6 42,97
12 20.0% 5 34.3% 12 17.9% 2 14.3%
13 21.7% - 7 17.1% 13 19.4% 1 7.1%
Z 11,7% 6 _14.,3% 5 2.5% 00,04
60 33 67 k1.
iolo ech wgimgg.;mggiog Zoology
7 20.0% 6 15.4% 5 25.0% 6 42.9%
5 14,3% 7 18.0% % 20.0% 3 21.4%
12 34.3% 10 25.6% 4 20.0% 1 7.1%
6 17.1% 10 25.6% 2 10.0% 3 21.4%
5 14,38 6 15.u% 5 _25.0% 1 7.1%
35 39 20 1
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In order to facilitate determination of the comparable
difficulty of the various groups of studies which constitute
the majors in the School of Arts and Scienceé, a frequency
chart was made on all grade point averages, and quintile points
in the distribution were calculated as shown in Table W. The
frequency chart was calibrated from zero to 4.00, zero mean-
ing that no grade points are given for those hours in which
the student fails, one point for each hour of D, and progres-
sing to four points for each hour of credit with a grade of A.
The interval used in calibrating the chart was 0.25, which
provided a total of seventeen intervals. The formula used
in determining the quintile points on the distribution is
taken from a text on educational problems by Monroe and Engel-
hart.2

Table V consists of a series of two variable charts for
each year of each major field. From the bottom to the top
the horizontal lines represent the succeeding quintiles from
lowest to highest on the A.C.E. test, and from left to right
the vertical columns represent the succeeding quintiles
from lowest to highest on grade achievement. On page 24 will
be noted a sample two-variable frequency chart upon which
the data for Table V were computed.

°Monroe and lhart, Sclentific Study "
Xional Problems. hﬁgefr Yorks % Macmillan companv'?glg?gf&p- 73.



TABLE IV
QUINTILE DISTRIBUTION OF GRADE POINT AVERAGES

FOR 1,583 STUDENTS IN ARTS AND SCIENCES
FIRST SEMESTER, 1946-47

Formla Q = 1 ,t[hufs o 5:,] 1

Q80 = 300 # [1266,% - utq,“{ 1
Grade Points £ E

%,00 31 = 300 ;[J%ég J 25

3,75 S

3.50 88 = 300 £ 20,625
3.25 117 = 3.20625 or 3,21
3.00 152

260 = 250 x[m.g " zﬁé] 1
2475 157 ?
2.50 198 = 250 £ [J'%B‘Hg Jgg

2.25 211
2.00 203 = 250 £ 20.68175
1.75 110 = 1,7068 or 2,71
1.50 79 = 2.25 4| 6332 = 575
1.25 56 #e ’ ;[ ] y
1,00 48 = 2,25 #[%g } 25

o75 26 )

50 15 = 2,25 # 6.8955

.25 7 = 2,318955 or 2,32

0,00 A Q20 = 175 £ _ug.%ﬁ_g,ggj 1

175 {[Eb_ﬁj 25

175 # 12,409

1.8409 or 1,87
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CHEMISTRY
Freshmen Sophomores
o ) -<— avoda Q\u.'&"l\f- -7
81 33 7 32! 31 232 27l 3.2
! N T 1 noloa " 1l
79-9 % 759
TR Y At | ¥ 0\ n
24 I | : Y | ) —
-
i l 1 g vl I Sout
399 I
\ i L ¥ J,
19-9 < 199
\ Y |
(o] (v}
Juniors Seniors
1 a3 277 3.3l 87 3% 27 3.2/
g i
[ 1"
.9 ! | w) 1Y) l7q9.9
| J | I
599 $9-7
349 ! I 397
l I 1
199 : 19-9
o o

Two-Variable Chart upon Which Original Frequencies
Were Computed for Table V
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TABLE V
TWO-VARIABLE CHARTS INVOLVING GRADE AND A.C.E.

QUINTILE RANKINGS FOR EACH OF THE MAJOR FIELDS
IN THE SCHOOL OF ARTS AND SCIENCES

GENERAL

5 13 10 6

3

hL

7
2

9 12 11
I+ 11 15 3

18 13

5

9
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TABLE V - Continued

BIOLOGICAL SCIENCE
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TABLE V - Continued
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TABLE V - Contimmed
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TABLE V - Continued

ENGLISH - Continued
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TABLE V - Contipued
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TABLE V - Continued

HISTORY - Continued
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TABLE V - Continued
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TABLE V - Continued
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TABLE V - Continued

PHYSICAL EDUCATION
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POLITICAL SCIENCE

TABLE V - Contipued
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TABLE V - Continued
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TABLE V - Continued
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TABLE V - Continued

PSYCHOLOGY - Continued
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TABLE V - Continued
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TABLE V - Continued
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Table VI was prepared in order to make quick comparisons
between A.C.E. and grade quintiles for each major field with
forty-five or more students. From Table V, the percentages
were computed from the totals in each grade quintile. These
percentages together with the A.C.E. percentages comprise
Table VI. .The general major* in this table was deemed suf-
ficiently large to merit speclal treatment. The percentage
for each nmumber in the chart was computed by dividing the
number by the total number in the class, thus showling the
amount of overachievement and underachievement among the

five quintiles representing academic ability.

*The general major field is followed by those entering
students who have not yet made up their minds as to the
major field they wish to pursue.



TABLE VI

PERCENT OF EACH CLASS OF THE ILARGER MAJOR FIELDS
THAT FALL IN THE FIVE A.C.E. AND GRADE QUINTILES

GENERAL MAJOR

Freshman (230)
O 2,28 3.92 3.0% 6.1% 15.6%
3.9 5.2%8 4.8%8 0.9% 3.5% 18.3%
6.1% 4.8% 6.54 1.3% 2.2% 20.9%
7.8% 5.7%  3.9% 3.9% 2.2%8 23.5%

12,6% 2,26  1.,7% 1.7% 0.s% 21.6%

30,8% 23.1% 30,8% 10,8% 14,43 99,9%

_Sophomore (112)
2.7% 4.95% 11.6% 8.9% 5.4% 33.1%
1.8% 4Hu5%  7.1%  SM4% 3.6% 22.4%
7.1% W.5% W.5%  0.9%2 0.9% 17.0%
S48 3.6% 6.3% 1.82 0.0% 17.1%

2e7% _2,7% 3,6% 1,8% 0.,0% 10.8%

8 8 Ly




TABLE VI - Continued

ART
—Freshman (43) m;e(} (3%)
A.C.E, Grades . A.C.E,  Grades
9.3% 11.6% 22,2% 27.8%
16.3% 16.3% 22,2% 13.9%
23.3% 25.6% 27.8% 19.4%
32.6% 25.6% 22.2% 16.7%
18,6% 20,9% 5.6% 22,2%
—_Junior {10) Senfor (O1)
‘.QGE, QMeg A.Q.E. QMQ;
8.3% 16.7% 18.2% 45.5%
16.7% 25,0% o 5% 27.3%
16.7% 33.3% 00.0% 27.3%
41,74 25,0% 27.3% 0.0%
16.7% 0.0% Q.08 0.0%

CHEMISTRY

k7
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TABLE VI - Continued

CHEMISTRY - Coptinued

—Junior (8) Senfor (19)
A.C.E,  Grades  A.C,E, Grades
62.5% 50.0% 40.0% 26.7%
25.0% 12.5% 13.3% 20,0%
0.0% 12.5% 13.3% 20.0%
12.5% 12,5% 33.3% 13.3%

—0.0%  12,9% 0.0% 20,0%

ENGLISH

“Freshman (20) Sophomore (26)
A.C.E, Grades A.,C,E, Grades
40,0% 30.,0% 15.4% 23.1%
10.0% 20.0% 38.5% 15.4%
25,0% 15.0% 23.1% 30.8%
10.0% 15.0% 15.4% 15.4%
2.,7% _15.4%

Senior (10
A.C.E,

30.0% 10.0%
30.0% 30.0%
20.0% 20.0%
20.0% 20,0%




TABLE VI - Continued

JOURNALISM

Sophomore (47)

22,9% 12,9% 36.2% 17.0%
2%.3% 30.0% 23.4% 17.0%
12.9% 18.6% 23.4% 17.0%
25.7% 12.9% 8.5% 23.4%
A3 25.7% 8,08 __ 25,5%

MUSIC
_Sophomore (29)
A.CE, Grades . A,C,E,  Grades
20.0% 26.0% 36.0% 20,0%
16,0% 28,0% 20.0% 20.0%
28.0% 20,0% 20.,0% 24.,0%
26.,0% 6.0% 12,0% 20.,0%

10,04 20,0% 12,02  16,0%
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TABLE VI - Continued

MUSIC - Contimued

S e

Senior (13)

AsCoE, Grades . A,C.E,  Grades

40.0% %0,0%
13.3% 13.3%
13.3% 20.0%
20.,0% 20.0%
13.3% 627%

30.8%  46.2%
15.4%  23.1%
38.56  15.4%
15.4%  15.4%

040% 0.0%

PHYSICAL EDUCATION

16.7% %.2% 10.0% 10,0%
%.2% 12.5% 15.0% 0,0%
12.5% 20.8% 10.0% 25.0%
29.2% 20.8% 40,0% 30.0%
_37.5% 41.7% 20,08 39.0%
—Junior (30 genior (1)
0.0% 20.0% 28.6% 42.9%
30.0% 30.0% 14,.3% 28.6%
20.0% 50.0% .38 14.3%
40.0% C.0% .3% 14.3%

28,68  0.0%
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TABLE VI - Continued

PRE-DENTAL
Grades c rades
15.4% 15.4% 1%,3% 14.3%
7.7% 7.7% 28.6% 14.3%
11,56 26.9% 23.8%  19.0%
38.5% 11.5% 23.8% 28.6%
_26,9% 38.5% 925% 23.8%

PRE-LAW

M—w&%es A,C.E. Gra:leg
20.5% 12.8% 29.4% 35.3%
20.5% 23.1% 23.5% 11.8%
18.0% 15.4% 23.5% 17.6%
23.1% 20.5% 23.5% 23.5%
18,02 28.2% 0.0% 11.8%

PRE-MEDICAL
_Freshman (4:8) _ﬁenhgmaxg_iggiz
A CoE, Grades A,CoEe Grades
27.1% 16,74 34,07 27.7%
22.9% 25.0% 19.2% 14,9%
12.5% 10.4% 34.0% 23.4%
25.0% 22.9% 64% 23.4%
A2.0%  25,0% 6.14%  10,6%




TABLE VI - Continued

PSYCHOLOGY

o T T
30.0% 20.,0% 22.6% 22,6%
20,0% 10.0% 25.8% 16.1%
25.0% 30.0% 22 ,6% 22.6%
20.0% 10.0% 19.4% 12,9%
220% 30,0% Q7% 22.8%

52
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On page 551is shown the mathematical computation which
would be used in determining the grade deviation and academ-
ic aptitude for the freshmen in the general major. The com-
putations on the left side of the page are used to determine
the grade deviation.

If the A.C.E. score were a perfect measure of academic
aptitude and each student!s achievement was exactly normal
with 211 other factors being equal, it can be readily seen
that all cases would lie on a diagonal from the lower left
to the upper right of each chart; i.e., those in the lowest
quintile of ability would lie in the lowest quintile of
achievement, second in ability would be second in achieve-
ment, and so on until the highest quintile in ability would
be shown in the highest quintile in achievement. Thus, the
cases which lie on this diagonal are achieving as might be
expected and therefore are not included in computing the
deviation which is indicated by the series of zeros. Those
cases which lie one place to the right of the zero diagonal
are one quintile better in achievement than their A,C.E.
scores would indicate (Dj). The cases in the second dlag-
onal to the right (D,) are two quintiles ahead in achieve-
ment, (D3) three quintiles ahead, and (Dy) is four quintiles
better in achievement than would be indicated by the A.C.E.
percentile score.

The same would be true of underachievement, which would

be found to the left of the zero diagonal. The average
deviation is computed by multiplying the sum of each diagonal



times its distance from the zero diagonal, keeping in mind
that those numbers to the right of the zero diagonal will
be positive and those to the left will be negative. Then all
the sums, together as determined in the four classes which
comprise each major and divide the sum of these positive and
negative factors by the total number of students pursulng the
major. The quotient obtained represents the average deviation
from the zero diagonal for that particular major field.

The quintile point which represents the average for
each major field is determined in the same mamner as the
grade deviation. The "Total" columms from Table II are used,
and the quintiles from lowest to highest are given weighted
miltipliers of from one to five., The cases in each quintile
are multiplied times its weighted number and the sum of these
products is divided by the total number of cases in the major
field. The quotient thus obtained is the quintile point
which represents the average for those in that particular
major field.

An average A.C.E. percentile score may be obtained for
each major field through interpolation; i.e., multiplying
20 times the decimal part of the quintile point and adding
the product to the midpoint of the quintile indicated by
the whole number.
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Freshmen (General Major) Freshman Quintile Distribution
from Table V from Table II (General Major)
=D -D3 =Dy =Dy O 5th Quintile 36 X 5 = 180
-DB -Do =Dy O D3 Lth Quintile 42 X 4 = 168
-Dp =D; O Dj Do 3d Quintile 48 X 3 = 144
-D1 0 D1 D2 D3 2d Quintile 5%+ X 2 = 108
O Dy D2 D3 Dy 1lst Quintile 50 X 1 = _50
230 650
1 5 9 7 1
i 230/650 = 2.826
e 2225 3 05
18 13 9 9 5§ 2,826 is quintile point repre-
29 12 4% L4 1 senting average for freshmen
N = 230 in General Major.

12 £ 9 £3 48 =32
By means of interpolation the

L A9 45X2%= 36
a A.C.E. Y til core
L £5X3 = 27 verage percentile sco
11Xk = Y for the freshmen is found to be
99 46.5.

«18 ~11 -11 -7 & M7
14 =12 =9 X2 = =70

-9 -5X3 = 42
XL = 5
~163
99 - 163 = 64 -4/230 = <=.278 (average deviation

from middle diagonal)

Mathematical procedure used in determining the grade deviation
and academic aptitude among the twenty-two largest
major fields in Table VII
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TWENTY-TWO MAJOR FIELDS OF THE SCHOOL OF ARTS AND SCIENCES

LISTED ACCORDING TO THE DEVIATION IN GRADE ACHIEVEMENT
AND A SECOND TIME IN ORDER OF THE AVERAGE QUINTILE
POINT OF THOSE STUDENTS PURSUING THAT MAJOR

Arts and Science Majors Listed
According to Underachievement
Indicated in Table V

1.
2.
3.
L.
5e
6.
7.
8.
9.

10.

11.

12,

13.

14,

15.

16.

17.

18.

19.
20.

21,
22,

Physics (29)
Lab-Technician (22)
Chemistry (80)
Bacteriology (28)
Foreign Language (36)
Journalism (14+6)
Pre-Veterinary (33)
Psychology (67)
General (351)
Pre-Medical (101)
Sociology (35)
English (72)
Geology (38)
Pre-Law (60)
Wild-Life Conservation (20)
Pre-Dental (+7)
Mathematics (34)
Art (102)
Music (102)
Speech (39)
History (20)
Physical Education (61)

-0.897
-0.773
-0.725
-0.536
~0.500
-0.486
-0.485
-0.478
-0.%439
=0.436
-0,31%
-0.292
~0.289
~0.267
~0.200
-0.191
-0.177
-0.088
-0,078

#0.103
#0.286

#0.308



TABLE VII - Continued

Arts and Science Majors listed
according to academic aptitude
of students attracted,

by A.C.E. percentile scores

Judged

Quintile Interpolated
Point A.C.E. Average
1. Physies 4,172 73
2. Bacteriology 3.929 68.6
3¢ Chemistry 3.913 68.3
4, Foreign Language 3.861 67.2
5« English 3.597 61.9
6. Mathematics 3.588 61.8
7. Lab-Technician 34500 60.0
8. Psychology 3.493 59.9
9. Pre-Medical 3.485 59.7
10. Journalism 3466 59.3
11. Musiec 3.330 56.6
12, Pre-Law 3.283 557
13. Pre-Veterinary 3.121 52.6
1%, History 3.100 52.0
15, Wild Life Conservation 3.100 52,0
16. Sociology 3.086 517
17. General 3.066 51.3
18. Art 2,990 49.8
19. Geology 2,974 49.5
20. Speech 2,923 48.5
21, Pre-Dental 2,766 45,3
22, Physical Education 2.508 40.2
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CHAPTER III
SUMMARY AND CONCLUSIONS

Using the American Council on Education Psychological
Examination as a criterion, an overall view of the distri-
bution of academic aptitude in the School of Arts and Sciences
may be had by studying Table I. The percentile scores award-
ed for this examination at the Oklahoma Agricultural and
Mechanical College compare the students receiving them with
entering freshmen students in four-year colleges from all
parts of the nation.

The average percentile score for each of the four col-
.1ege classes and for all the students in the School of Arts
and Sciences was found from the data in Table I and were com=-
puted as shown on page o« By finding the average quintile
point for each group and interpolating, the following aver-

age percentile scores were obtaineds:

Average

Percentile
Class Score
Freshman 50 4
Sophomore 59.9
Junior 62,2
Senior 65.7
Total Arts and Sciences 56.1

The norms on which our present A.C.E. percentile scores

are derived are from tests administered in the years 1942
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and 1943, Thus it can be said that the freshman class which
entered the School of Arts and Sciences the first semester
of the school year 19%46-47 was a small fraction above the
national average for the entering freshmen students in the
school years 1942 and 1943. It will be interesting to note
how the larger post-war freshmen classes compare with those
of 1942 and 1943, These comparisons must await later norms
than are now available.,

Assuming that the sophomore, junior and senior classes
also equaled the national norms at the time of their matri-
culation into ceollege, a survey of Table I will show the
large numbers of students with low percentile scores who
drop out of school before the senior year. Comparison of
the lowest quintile (scores below 20) with the highest quin-
tile (scores above 80) for the freshman class shows the
ratio as approximately 9 to 103 for sophomores 1 to 3; for
juniors 1 to 53 and for seniors 1 to 10.

Tables II, III, IV, V and VI are included in this study
for those who might wish to give particular attention to
the studies of acadenmic aptitude and achievement within
the many major fields in the School of Arts and Sciences.
The tables also furnish the data upon which Table VII was
derived.

Table VII lists the twenty-two largest major fields
under two headings: first, according to underachievement
among those indicating the fields as their majorj; second,
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according to the academic aptitudes of the students attracted
to them, judged by their A.C.E. percentile scores, The sig=-
nificance of this study regarding any major field wlll become
more meaningful by comparing its relative position under each
of the two headings, If there were the same degree of over-
achievement and underachievement among those in each major
field represented on the right side of the page then the
majors on the left would correlate perfectly with those on the
right,

If all the students in one major field were in the high-
est quintile, then the highest deviation in achievement they
could possibly show would be zero, and in order to do that,
each would have to be in the highest quintile in grade achieve-
ment, Thus the only deviation this group could show would
be negative. The students in the fourth quintile could over-
achleve as much as one quintile and underachieve as much
as three quintiless the third quintile group would have the
same number of quintiles to the right and to the left; the
second quintile would have three to the right and one to the
left; and finally in the lowest quintile, the lowest devia-
tion this group could show would be zero and any deviation
would necessarily be positive.

The twenty-nine students who indicated physics as their
major had an average percentile score of 73.%4. A deviation
of =0.,897 means that the average in achievement for the
twenty-nine students was .9 of one quintile to the left of
the zero diagonal, Those major fields that hold the same
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relative position under both headings may be considered to
be achieving normally. Those majors higher on the left side
are showing greater underachievement and those lower on the
left side show greater overachievement., Mathematics, with
an average percentile score of 61.8, has an average grade
deviation of .17 quintiles to the left; whereas, the thirty-
three people indicating the Laboratory-Technician Major had
an average percentlile score of 60, and their grade deviation
was «77 quintiles to the left. The twenty students in the
major field of History had the same percentile average as
the twenty students in the Wild-Life Conservation Major, which
was 52, The History Majors had a grade deviation of .29 quin-
tiles to the right (positive); whereas, the Wild-Life Conser-
vation Majors had a grade deviation of .49 quintiles to the
left, This would indicate the twenty students with a per-
centile score of 52 in the field of History made better grades
on the average than did twenty students with the same per-
centile score average in the major field of Wild-Life Conserva=-
tion. The author concludes from this observation that the
subjects taken by the students in the field of Wild-Life
Conservation are relatively more difficult than those taken
by students pursuing the major field of History.
In conclusion, the author wishes to bring attention
to several unusual cases in the study and to the testing
program at the Oklahoma Agricultural and Mechanical College.
Three senlors are noted in the lowest quintile in aca-
demic ability and in the highest grade gquintile, with majors
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in Mathematics, Physical Education and Psychology. One senior
in the major field of English was found to be in the highest
quintile in academic ability and in the lowest quintile in
grade achievement. These cases which show unusual amounts

of underachievement or overachievement merit special atten-
tion, more especially 1f the college 1s called upon to furnish
such information to prospective employers.

It is possible that very good grades might be made by
people in the lowest quintile of aptitude due to factors of
motivation, good study habits, social adjustments, etc.; how=-
ever, this writer is inclined to feel that a better interpre-
tation would be that some factors were at work at the time
the students toock the A.C.E. examination which prevented them
from giving a true accounting of theilr own abilities, It is
suggested that in all fairness to the students they be given
an opportunity tc take another psychological examination in
order to determine whether the grades are a result of true aca-
demic ability or the result of overachievement. The school
should make every effort to obtain the most accurate data
possible on each individual student. The counselor or pros-
pective employer would be interested in finding the reasons
for the one senior'!s apparent great degree of underachievement
in the field of English. A lack of motivation, social or
environmental conditions might have been contributing factors
vwhich prevented the student from achieving at a rate commen-
surate with his abilities, or again there is a possibility



63
that the score might not be a fair indicator of the student's
academic aptitudes. A retest for this student would surely
not be out of order.

The Oklahoma Agricultural and Mechanical College has
instituted a testing service during this school year which
this writer feels will develop into a very vital factor in
the guidance and counseling of college students. This depart-
ment needs facilities for administering tests of aptitude
and achievement under those conditions which will cause the
test results to be directly comparable to the groups upon
whom the tests were standardized, and it is felt that within
the space of a few short years, college students will seek
these instruments of self-appraisal in order to approach the
declisions on immediate and future goals with a greater degree
of insight,

The author hopes this study may be found of some benefit
to administrators and to those who share the responsibility
for guidance and counseling in the School of Arts and
Sciences, He feels that the tables included in this study
are of sufficient scope and contain significant data to be
of value to those who advise students regarding choices of
major fields in college.



BIBLIOGRAPHY

Committee Report on Measurement and Guidance. New Direc-
Lions for Measurement and M&i Washington, D.C.:
American Council on Education, 194,

Freeman, Frank N. Mental Tests. New York: Houghton Mifflin
Company, 1939.

Guilford, J.P. ic Methods. New York: McGraw-Hill
Company, 1936.

Monroe and Engelhart. Ihe Scientific Study of Educatlonal
Problems. New York: The Macmillan Publishing Company,
936.

Sherman, Mandel. Intelligence é%éﬁ Deviations. New York:
The Ronald Press Company, 1%45.

Thurstone, L. L. Fundamentals of Statistics.

Wechler, David. The Measurement of Intelligence. The
Williams and Wilkins Company, 194:.



Typist:
Erle Veatch



