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CHAPTER I
NTRODUCTION
Hature of the Problem

In recont years enrollmenis in engincoering scheols have resched zn
call-tinme high., In fact, for the year 1952-53 in which the first dete for
this study were gathered, there were 343 freshmen enrolled in the Okla-

homa Ingtitube of Technology at Oklahe

g fgricultural and Mechaniecal
Colless. In 1955~56 there were 066l freghmen enrclled in the Okishoms
Institute of Technology, vhich represented o very large increcse over

1952-53. These incrsascs have been rather general in the engineering

0]

-

colleges throughout tnu country. Hith this steady increase in enroll-
ments, there has been the problsm of selecting pecple who sre mors likely
to succeed in an engineering program,.

Mony of the students lack the abilitlses teo &o passing work in the

Oklshona Institube of Technology. There is a feeling smong many neonle

that all a student needs in order to succesd in engincering school is

o have aa interest in some branch of engineering snd ito work hard.

3
i

he problen 1s not that siswle. The nroblem is one of matching inter-

&

F=s
=
o0
=

aohe with obilities, »lus motivation. If o stodent 1s lecking !

of these, he moy hove diffienlty In the progran; however, some of these
factors may be more Lasortant than cthers. For ingtancs, if o person
lg lscking thare is net thet he cen do te improve ihe

tat he can succecd in englaser-

o
je
st}
U]
b

situation.



ing because he has a relative or a friend who was a successful engineer,
This does not mean though that he possesses the ability to complete the
training. Counselors and advisers in engineering schools have been
searching diligently for tools and techniques which will give them the
information by which they can determine in advance if an enrollee in an
engineering program will respond successfully or not to training.

It is obvious that a counselor will not be able to use every test
recommended to predict success in the freshman program of the engineering
school. Many tests have been used to predict success in engineering
schools as the review of the related literature will show in a later
chapter, Faced with heavier student loads, the counselor mst find use-
ful and efficient means which will reveal the students' abilities,
achievements and interests quickly and reliably.

This study is an experiment to evaluate all of the tests used as
predictors of success in the Oklahoma Institute of Technology at Okla-
homa Agricultural and Mechanical College. It deals with the selection
of the optimal predictors of success in the first semester freshman pro-
gram in the Oklahoma Institute of Technology. It is designed to search
for tests which will discriminate well between those who succeed or fail
in engineering as well as to determine the value of a simple predictive
tool like the multiple cutoff technique, which utilizes only a fraction
of the time required by prediction by means of regression. 4 test of
differences on the various tests between those students who make a grade
point average of 2.00 and above and those students who make a grade point
average of 1.99 and below, as well as between seven departments in the
Oklahoma Institute of Technology will be made. The study is an experi-

ment to find the best predictors of success in the first semester of the



freshman program in the School of Engineering, to study the value of using
the grade point average in specific freshman courses of English, chemistry,
and mathematics as a criterion of success instead of total grade point

average, and to test some predictive techniques.
Purpose of the Study

The purpose of the study was to investigate whether the entrance
examinations which are given to the entering freshmen in the Oklahoma
Institute of Technology and the examinations given in Engineering Orien-
tation 111 correlate with success in the first semester of the Oklahoma
Institute of Technology, or with success in some of the basic pre-engi-
neering courses such as chemistry, English, and mathematies, which are
required during the first semester. It is intended that the findings
of this study will be presented in such manner that the counselor will
be able to guide the prospective and capable engineering student more
wisely in the early stages of his program as well as to counsel and
direct the student who has an interest in engineering, but who lacks
abllity along this line, into fields that are more in keeping with his

abilities.
Need for the Study

There is a need for more efficient counseling of engineering stu-
dents, since at the present time thirty-five per cent of all entering
students in engineering fail before, or at the conclusion of, the first
year's work.

The need for competent engineers in our society has never been as

great as it is at the present time. This need is twofold. First, the



constant danger of war with Russia, which has existed since the close of
World War II, emphasizes the importance of encouraging as many capable
high school graduates to select some branch of engineering as their occu-
pational choice. There seems to be some alarm in some quarters that the
United States is lagging in its military preparedness race with Russia.
There are limitations as to the number of engineers who may be trained
each year. Engineering schools have facilities to train a fixed number
of engineers. Therefore, it is important that those students who have

a greater probability of success in an engineering program in college

be selected as students in such a program. If the counselors in the
schools of engineering had adequate predictors of success in the engineer-
ing programs, it would be possible for them to do more efficient counsel-
ing and, therefore, lighten the load of the faculties of the schools of
engineering; so that they could do better teaching with the more capable
students left in the program. This study is intended to attack some of
the problems related to these needs.

Second, industry is growing so rapidly in this country that it has
been rather difficult for perscnnel to be trained fast enough to keep
pace. Jordanl reports that industry and the government need 80,000
trained engineers each year; whereas, the colleges are graduating only
approximately 20,000 per year. Retirement, death and shifting to other
jobs increase the deficit to another 30,000 per year. It may be that
the low point in enrollment in engineering schools of this country has

passed. There has been a steady increase in enrollments in the freshman

1Richard Jordan, "The Role of the University in Training Engineer-
ing Students," Selection and Counseling of Studentg in Engineering, Minn-
esota Studies in Student Personnel Work, Minneapolis, Minn.: University
of Minnesota Press, IV, 1954, pp. 22-25.



classes since the year 1952, which year showed a 40 per cent increase
over the previous year.,

With the expected increase in enrcllments in the engineering schools
for the next ten or fifteen years, and in view of inadequate facilities
and faculties to handle this increase, the schools may be faced with
implementing some type of selective device to choose those students
who will more likely respond to training than others. With these points
in mind, it is hoped this study will be valuable for counselors and
advisers in engineering schools throughout the country.

Statement of the Problem

This is an experiment to (a) determine the optimal combination of
predictors of success in the first semester of the first year program
of the Oklahoma Institute of Technology at the Oklahoma Agricultural
and Mechanical College; (b) determine if there are differences between
the group which succeeds and the group which fails, as well as differ-
ences between each of seven departments in the Oklahoma Institute of
Technology as measured by the tests used as preéictors in the experi-
ment; (¢) study the value of using for criterion of success in the
Oklahoma Institute of Technology the grade point average in specific
freshman courses of English, chemistry, and mathematics instead of
total grade point average; (d) and to determine if prediction by means
of regression is more efficient than prediction by means of the mmltiple
cutoff technigue in the first semester of the first year program of the
Oklahoma Institute of Technology at Oklahoma Agricultural and Mechani-

cal College.
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in the Oklalema Inzstitute of Technolegy.
(2) Thers iz no differcrce in predieticn by means of re

g miltiple cutoff tec
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CHAPTER II
A REVIEW OF THE RELATED LITERATURE

In order to approach the review in a systematic fashion, the
prognostic studies have been broken down into the six categories which
follow: high school grades and rank; aptitude tests; mental tests;
interest inventories; test batteries; and first semester and first

year college grades of engineering students.
High School Grades and Rank

Several studies have been made in which high school grades were
used either alone or in combination with ability tests to predict
success in engineering schools.

Dvorak and Salyer,l at the University of Washington, in 1933 con-
ducted such a study. They found an R of ,68 between freshman grade
point average in the Engineering College and high school grades in English,
science, social science, mathematics, University Intelligence Test, Iowa
Mathematics Test and the Iowa Physics Test. It was further determined
in this study that the high school natural science grades were more ef-

fective as a predictor than were the scores from the Iowa Physics Test.

1
A. Dvorak and R. C. Salyer, "Significance of Entrance Require-
ments for the Engineering College at the University of Washington,"

Journal of Engineering Education, XXIII, (April 1933), pp. 618-623.
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that among the VQriables studied, high scheo. marks vere the
dictors of success in the engineering zchools, The
ally given in 1941 and vreplicated in 1942. The r 1
marks and college mrrks in the 1941 study was .51
1942, 4 test babtery ond high school grades were

college marks., This battery consisted of the Ameri

Coonerztive General Achievement Testz in

nerican Couneil on Educatlon Coonerative Generzl Ac
in Physies and Chemlstry, the Averiean Councll on Education Goopere

PO

Tests 1n Read

[u.-l

ding Comprenension, the Iowa

ative General Achilover

cst batbery snd college nm

.

was 57 and in the 1942 study 1t wes 51,

that Ligh school marks vers nearly &3 good in pre-

engineering school as & very largs bottery of tests,

347 T4 Py 9 T Ky s
ime anda HoAsy. ine giodor

a3

further gtated, however, that theore was danger in using high school
grades alcne in the prediction of gsuceegs in vhe

great varizticn in grading found among the high schools

HeClonshan - in 2 study st Colorado Agricultural and

gh school ronk with a nunber of stone

fis 5 hetveen these vwariables and

grade noint average of the [irst year students in the College of
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14

McGehee and Moffielo

in 1942 in a study at North‘Garolina State
College concludedbthat aptitude tests were very effective in prognostie
work. Ih estimating final gradés in a course of Fabric Inspection, a
course in Aeronautical Engineering, scores on the Iowa Chemical Aptitude
Examination correlated .819 with final grades. An R of .83l was obtained
between final grades in the course and scores on the Otis Self-Admin-
istering Test of Mental Ability, the Minnesotas Clerical Numbers Test,

the Minnesota Clerical Names Test, and the Iowa Chemical Aptitude

Test. The Iowa Chemical Aptitude Test correlated nearly as well with

the criterion as all the tests combined.

Vaughnll.in 1944 at the Newark College of Engineering reported a
study using the Yale Scholastic Aptitude Test as a predictor of success
in the College of Engineering. The Yale Scholastic Aptitude Test battery
consigted of the following sections: verbal comprehension, artificial
language, quantitative reasoning, spatial visualizing, mathematical apti-
tude and mechanical ingenuity. The Yale Scholastic Aptitude Test battery
correlated from .50 to .66 with grade point averages in ﬁhe freshman
courses. The author reported that thé tests of mathematical aptitude
and quantitative reasoning were the most effective of the tests in pre-
dieting freshman grade point averages. He concluded further that the
Mathematical Aptitﬁde Test was the best predictor of all the tests.

Another finding was that the tests of verbal comprehension and artifiecial

10y, McGehee and D. J. Moffie, "Psychological Tests in the:Selec—
tion of Enrollees in Engineering, Science Management, Defense Courses,"
Journal of Applied Pgychology, XXVI, (Oct., 1942), pp. 584-586.

11K. W. Vanghn, "The Yale Scholastic Aptitude Test as Predictors
of Success in College Engineering," Journal of Engineering Eduecation,
XXXIV (April, 1944), pp. 572-582.
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23
In 1947 Berdie and Sutter at the University of Minnesota used as

their predictors a combination of achievement tests in mathematics,
chemistry and natural science, high school rank, American Council on
Education Psychological Examination, and the Cooperative EnglishrTest.
Combining all the predictors in a multiple correlation gave an R of .62
with first quarter grades. The most efficient predictors reported in
this study were high school ranks; the USAFI General Educational Develop-
ment Test III; Reading Comprehension of the Natural Sciences; and the
Cooperative Mathematics Test, Form P.

BerdieZA in 1948 at the University of Minnesota did a study with
the Differential Aptitude Test Battery. This battery yilelds eight scores:
verbal reasoning, numerical ability, abstract reasoning, space relations,
mechanical reasoning, language usage I (spelling), language usage II
{sentences), and clerical speed and accuracy. High school ranks, Amer-
ican Council on Tducation Psychological Examination scores, and Coopera-—
tive English Test scores were used in the analysis also. Crouping the
engineering students into three groups according to their major subjects
and using all the sub-tests and tests with high school rank as predic-
tors, and first quarter grades as criteria of success, R's of .65, .63,
and .60 were obtained for each of the groups. The author reported that
none of the scores on the Differential Aptitude Test battery were

significant except numeriecal ability; Scores on the numerical ability

23R. F, Berdie and N. 4. Sutter, "Predicting Success of Engineer-
ing Students," Journal of EBducational Psychology, 14:184-90 (1950).

ZAR. F. Berdie, "The Differential Aptitude Tests as Predictofs in
%ngineering Training," Journal of Educational Psychology, 15:114-23
1951).
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Siemans32 in 1942 at the University of California made an attempt
to determine how well the upper division engineering students' success
could be forecast. The grade point average for the first semester was
used as the predictive device and the grade point average in all the
upper division courses was chosen as the criterion of success in the
engineering program. There was a coefficient of correlation of :87 be-
tween these two variables., Other phases of this study threw some light
on related problems in this area. Using grade point average in all the
lower division courses as the predictor, an r of .70 was obtained in
correlating this variable with grade point average in the upper division
courses. Grade point average in college mathematics correlated .69;
grade point average of college physics correlated .69, and grade point
average in college chemistry correlated .6l. In other words, total
grade point average in the first semester of freshman engineering
students was the best predictor of success in the four-year program
in the College of Engineering. No tests were used in this study, but
none of the studies in which tests were used as predictors gave as
high correlations as were found in this study in which grade point

averages were used as predictors.
\

Summary

In concluding the survey of the literature, many different type
studies have been done in an effort to find the best predictors of success

in engineering schools throughout the nation and in Canada. High school

!

320. H. Siemans, "Forecasting the Academic Achievement of Engineer-
ing Students," Journal of Engineering Education, XXXII, (April, 1942),
pp. 617-621, :
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CHAPTER III

41D PROCEDURE

SUBJECTS, It

2%

Pt

The degeripbion of the subjects, the instruments and the statisti-
cal proesdure used in testing the hypotheses listed in Chapter I are
covored in thig chapter.

Subjects
The gubjects of this sindy were divided Inbo two groups. CGroup I

consisted of 211 the zbudents vho were enrclled ‘n the Orisntobion

course (Bnginecering 111) for freshmen engineering students szt the Okla-

L~

T

b}
AGT8

nthe old and twenty-Live years old. Groupn I congls~

ted of 200 gubjeclts selected randomly from 492 studenis who wers en-

students av Oklahoma Agricultural and MHechanieasl Collegs in tho {all

=4

of 1955. The range of their ages wes sixteen years end ten months to

twenty-seven vears and ten months., The significsnce of difference

hetueen means of Group I and Group II according to chronologicsl sge

i

is given in Table I.
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into two

i Geners
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TAOLE IT

, N3 ARD CORRELATIONS ! B ¥
CRITERIOH OF ALL TESTS USED IX GROUP I, 1952-53.

R o
8T I8

4CE  ACE Bng ¥ng Bng MP Math Kuder
L ¢v I II T P8 PL o 1 2 3 / 5 6 7 3 9
;’:‘SCE ‘:} .6’1 153 oj‘f’ .53 -60 '33 ¢5$ ‘65 o@r\ ol:} —0662 "".12 “'tOB "'.03 lCé "013 "oﬁ!!;v

ACE L B85 058 W43 JTT O W29 W45 W05 D5 W04 W10 =015 LOUT .03 090 =160 .07
AGE T 055 .I{;c} -5)1 .39 .52 ""10./.{. ;0’1 .13 .Gri[ "'.:‘L?. ".{Jl 502 o(:)(:‘ "".16 ".O?l

Eng I 063 u90 031 + 66 .f). .09 '1:4. ol\j "‘11.6 "'.05 ."39 .Gl "'.:ZE ""‘G/:{,

Eng T 132 tx?‘h lnlb cC7 018 * 3 "'nlr? “‘.CB -CG .532 -.19’ "".DE

IJ]?FB .33 nllq, loﬁ ‘:}1 .D 7 ""&11 nl\g 015 "'013 “'103 “‘013

Math P1 07 08,19 16 -18 =08 -02  -06  =,13 02
Kuder o Outdeor W25 = 08 W24 =40 =08 =uZ3 0 022 JO02 - 24
1 HMschanicel =09 .35 =30 =03 =32 ~.32 .12 .25

2 Computational Jd5 0 =15 =21 O3 =010 - 12 4D

3 Seclentific 28 = B =21 - 27 =08 -,19

4 Persuasive -l +05 A3 -,007 09
Artistic - 03 04 ~020 0 -,10

Gy Ut

Literary A6 =21 -.02

7 tWusical ~25 03
& Soeial Service w13

9 Clerieal W= 343

t



41

criterion ranged from -.15 te .58. The lowest correlation was between
the scofes on section (4), persuasive, of the Kuder and grade point
average. In faet, all of the correlations between the scores on the
varioug sub-tests of the Kuder and grade point average were low except
the Computational which yielded a correlation of .21, the Outdoor with
‘& correlation of «20, and the Scientific with a correlation of .14
with first semester grade point average. The highest correlations of
.58 were between the total scores on the Pre—Engineering.Ability Test
and grade point average and the scores on the Mathemstics Placement
Test and grade point average.

The total score of the Ameriecan Council on Education Psychological
Examination did not correlate any better with the criterion than did
the Quantitative section. The correlation coefficient was .42. The
Language section correlated .41 with the first semester total grade
point average of the freshman engineers, which was very similar to the
r obtained with the Quantitative and the total scores.

The total scores of the Pre-Engineering Ability Test correlated
.58 with the criterion which was higher than the correlation of .51
between the section on the comprehension of scientific materials and
the criterion and the correlation of .47 between its section on math-
ematical ability and the criterion. Thus, the total score of the Pre-
Engineering Ability Test yielded a higher coefficient of correlation
than did the scores of the two sections used separately. The Minnesota
Paper Form Board Test and grade point average for the first semester
correlated .26,

The s8ix variables, out of the original eighteen, which showed the
closest relationship with the criterion, were chosen for further study.

The six variables chosen were the total score of the American Council
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the first group were applied to the seccnd group. These varizbles

were the total score on the American Council on Eduestlon Psychological
aminsbion, the total scors on the Pro-inginecring 2bility Test, the

v s

Ynnesoba Paper Form Board Test, fthe Cooperative Algebra Test, the Kuder
Computatlonal score and the Kuder Selentific score. ‘The eriterion of
;

success was the grede woint average for the Lirst souester of the

school vear 1955-56, The tests were givan during the regolar Orienta-
tion class required of 211 freshman engineers and during the period in
which the enbrance examinatlionsg were given at the opening of school.
Test intercorreletions and correlations beltvesn the teats ori-
werion were comubed.

The test intercorrslations snd correlaticns hetween the teost and
the criterion of all tests vsed in Group II, 1955-5G are given in
Teble III.

TaBLE ITL
TEET IWIEﬁGURyEL”rIOA’ AND CORRELAYTION

1114 GalT,} IU 4§ U‘ ﬁLL
GROUP II, 1955-56,

ETI(S& T » :-!—-]u . ’?5 R ] 1;3 - 11 L ] 6{‘)
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of a scientific nature as measured by the above inventory. It may be that
these areas were ones in which a greater emphasis was placed on the arts
instead of the sciences. The study further indicated that those people
in chemical and electrical engineering had a high interest in scientific
areas as measured by this test., This seemed to indicate that these
people may be oriented toward the scientific fields and that there may be
an emphasis placed on the scientific in these departments. Again, the
general and mechanical engineering students seemed to be very similar
to the population average.

In summarizing the study of departmental differences in the Oklahoma
Institute of Technology, rather conclugive evidence was secured that
the students in agricultural engineering ceme into the program lacking
in abilities, achievements and interests as measured by the predictive
instruments in use by the school. In all seven of the comparisons made,
the‘mean scores of gtudents in agricultural engineering varied signifi-~
Cantly'below the population mean at the .0l level of confidence. In
contrast, the mean scores of students in chemical engineering varied
significantly above the population mean in six of the comparisons made
at the .05 level of confidence. It seemed that the most capable stu-
dents selepted chemical engineering as their major and that the least
capable students selected agricultural engineering as their choice. The
sample for agricultural engineering was very small which could havevbeen
a factor in the results., It was impossible to enlarge the sample be-
caﬁse every student in agricultural engineering was taken in the samplé.
The architectural engineering students were significantly below the mean
on the Computational and Scientific scales of the Kuder. Architecture

seemed to be a branch of engineering in which it was not necessary for
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students to have had interests as measured by the Computational and
Scientific scales of the Kuder in order to do well. General engineer-
ing students were significantly below the population mean on the Pre-
Engineering Ability Test. The students in chemiecal engineering were
significantly below the population mean on the Computational scale of
the Kuder, and the civil engineering students were significantly below
the population mean on the Scientific scale of the Kuder. The students
in mechanical engineering were significsntly below the population mean
on the American Couneil on Education Psychological Examination.

The students in architectural engineering were significantly above
the population mean on the American Council on Education Psychological
Examination, the Minnesota Paper Form Board Test and the Pre-Engineer-
ing Ability Test. The students who majored in electrical engineering
were significantly above the population mean on the Computational and
Scientific scales of the Kuder, and the students who majored in civil
engineering were significantly above the population mean on the Compu-
tational scale of the Kuder.

This information may be of some #alue for counseling, because it
has given some insight into the abilities, achievements and interests
of entering students in the Oklahoma Institute of Technology according
to a departmental analysis.

The hypotheses related to the analysis of group and departmental dif-
ferences have been tested, but there were related facts gathered from the
study which should be presented. An evaluation of differences between
tests was meaningless here, for the tests were not comparable since
each had a different mean, standard deviation and range. There were many

sources of variation in the analysis of variance classification. Inter-
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this test with a mean value of 107.00. This compared well withs the find-

ings of the 1952-53 group. The devsriment

cantly below the nean was the students in ik
partment vith s mean of 95.45, vhich was sipnifiiceut st the 0L level
of eonfidence. The students in sgricu

electrical, end mechenical enginearing

the wopulation swsn since they did not va
il h of X

The sopulation mean of the scores

- oy 5 7y ¢ A
Paper Form Bosrd Tsst of the 1955-56 groun

error of .52, which was coupsrable o

See Tohle ZVII.

] \[ﬂﬁ
AL

Pl 5y 5 EN Wt - 25
Departuents N X M

Agriculture 12 5517 LB L2

frchitecturs 35 1756 5O 17
Cheniecal 26 139 464,88

Givil 37 1756 LY L EF
Electrical 40 1790 Lo TR
General _ 40 1770 bl e B5H
Machanical 40 17 Ldva L 3ER
CiT=-Total ' 220 10625 462G

SD = 7.43

VTN m £

LJ};.,, * 3
I

i -
e to OLSEPI = j.yl;o 35"‘"“4«/;-7- 55

#*3ignificant at the .01 level of confidence
#31ignificent at the .05 level of confidence

The mean of the students in civil englaeering was A47.46, vhich wes signi-
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Pre-fnginesring Ability Tesbt. The students in genersl engineering had
a mean value of 33,50, which was significently below the population
mean at the .0l level of
students vho major in general eng
as measured by the Pre-fngireering &bility Test than the studenis who
majored in the other departments. The scceres of the atudents in agri-

cultursal, srchitecbural, clivil, electricsl and mechanical engineering did

not very significzutly from the populebicn

Gl

The departsmental mean differences computed from the scores on the

Cooperatlive Algebra Test arse ziven 1w Tahle XIX.

Departuents N sX M
Agriculture 12 28 L 23.75%%
drchitecture EL 1062 30'34**
Chemical 284 78 30, B3
Civil 37 1076 29.08

Blectrical ' 40 1074 26,85
Genzral 40 972 24, 0¥

Mochanicsl 40 1063 26,58
OIT-Total 230 6318 27.458
8D = 12.72
BB = L&
o
B R o e
540558, = 25.83---29.13
4. 0188, = 25,30~~-29, 66
*#51ignificent at the ,01 level of confidence
The ilnvestigatioa of the depariusital diiferences in regurds to the Co-

1
A

operative Algebrs Test con the 1955~56 group revea

~ 03 »

in agricultural engineering hed o mean of 23,75, which wee significantly

D)

below the populativn pean at the .01 level of confidence. 'he students



in general engineering varied in e similar Fashion with a moan
of 24.30. There were two depariments whose gtudents were sig

=

1y zbove the populebicn aean ot the .01 level of confidence.

i

ware the students in architectural enginesring with a mean value of

30,3/ ond those in chemieal engineering with o mean values of 9@.2 3
The results of the agriculturszl ond chewmleal sngilnesring students were

1.

gimiler to the resulis in the initisl study in 19252-53. Students in

the departments of civil, slsctrical snd mechanical englusering seeined

The cross-valldation study gave similer resulis as were found on

the initial study in determining the departmental mean differeuces on

the Computationsl seale of the Kuder Prefermnce record. SHee Table XK.

TaBLE XX

7

DEPARTHMENTAL ML DIFPEREACES (KUDER PREFERANCE
RECCRD-COMPUTATIONAL SCALE). GROUP II

»c,

]
L
[
»5

bpriculture iz 334 2‘.uj*%
11 hiitecture 35 932 26, 635%
Chemical 26 356 32, RN

37 1197 32, 35%%
FAS lpué_ CEANES
L0 1172 29.30
40 1169 ' 2923

=30 6944 30.19

29 e Lmmmem 31, 27

-t AT P S ~ ’ v
T t.018E, = 28,76-—-31.62

G gailicant ab the 0L level ol coniidence

83

The population mean was 30.19 with a stendsrd error of J55. There were

3 »

two weang which were significantly bhelow the mesn ot the .01 level of
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the meon of 26,6

raseile

¥

Selentific secale of the Kuder Preference Necord

1z ‘ 545
35 1169
26 1373
37 1562
AD 1856
40 1727 4
40 1708 4270
230 10034 L3463

5,055y, w 42.15--=45.11
= l{{,?\ﬂ. 68""-"“"}‘ &;. 5’&

¥3ignificant atb the 05 level of confidence
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five caltegories on tha seeond study. They were helow the ponulstion
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mean on thoe six btasts combined can the dmericen Council on Hducation

the Pre-Euginesring Abili at, and on the erative Alpebra Tegtb.
The fact that the dolng wore nocorly
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Institute of Technology. By placing those students in one group who
made a grade point average of 2.00 or above and those in another group
who made a grade point average of 1.99 and below and then studying these
two groups as to how they did on the six tests menticned above, seemed
to give conclusive evidence that these tests were adequate for studying
prediction by means of regressicn or by means of a multiple cutoff
technique. These problems were considered next in this study. The
hypotheses have been tested and the facts gathered have refuted the
hypotheses that there were no differences between groups and depart-
ments. Conclusive findings indicated that the two gréups differed
significantly according to the results of the tests and that some of the
departments differed significantly.
Comparison of Prediction by Means of Regression with Prediction
by Means of the Multiple Cutoff Technique

With college enrollments increasing steadily from year to year, a
need has developed to find a predictive device which may be administered
with the minimum amount of time but which will give the kind of infor-
mation about an entering student a counselor needs in order that counsel-
ing and advising will be as accurate and adequate as possible. With
this thought in mind, a comparison was made of prediction by mesans of
regression with prediction by means of a multiple cutoff technigue.

Thorndike* stated that prediction by means of regression could be

compared more simply with prediction by means of a multiple cutoff tech-

4p, 1. Thorndike, Research Problems and Technigues. AAF Aviation
Psychology Research Program, Report No. 3. Washington, D. C.: Govern-
ment Printing Office, 1947, pp. 89-93.
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as predictors In this phese ol the stody. These tests were the dmerlean

Council on Education Psychelogical fxamination, the Pre-Engiuecring

Ability Test, the ser Form Beard Tegt, and the Cooporative

Algelbrea Tests, The tests were selocted which had the hig

tions with the various grade poLnt aversges Vathematios

165, Chemistry 114, and the combined grade point aversse of the three
eourses. These correlations are summarizad in Table XNIV., 7The scaless
of the Kuder were rejected hecause the resulis with them sesemed o very
and to be incensistent {rom time to time. Thoe subjects for this part
of the study were selected randomly from those studsnts whe had taken

¥

all three of the above courses. There were {ifty-nine students selscted

frem the 1953-53 freghman class Tachnelogy

whose scores on bhe four tests and whoze grades in the three courses

5

developling the regression eguations

[

served =5 the hasis o
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Four comparisons were made to determine if regression were more
effective in.the prediction of grade point average in specific English,
Chemistry and Mathematic courses than a multiple cutoff technique. The
results are found in Table ¥XV. In combining the results of these four
comparisons in speeifiec subjeét matter courses rather than with total.
grade point average, ninetybtwb were predicted correctly out of a possi-
ble one hundred and twenty by using.regression'while seventy-eight were
éredicted By'using the multiple cuﬁoff teéhnique. The X2 teét of in-
dependence was significant at the .05 level of confidenée in one out
of four tests, which indicated the two methods differed significantly.
In the one test in which there were differences, predietion by regres-
sion seemed to be more accurate; In combining the four tests, x* was
13.16 with 4 d.f., which was significant at the ;05 level of confidence.
In view of this evidence, the hypothesis was refuted; namely, that there
is no difference in prediction by means of regression and prediction by
means of a multiple cutoff technique in predicting grade point average
in English 115, Chemistry 11/, Mathematics 165, and the combined grade
point average of the three courses. In combining all ten tests, X2 was
55.26 with 10 d4.f. and was significant at the .0l level of confidence.
It geemed that regression was more consistent throughout. Regression
did well in predicting in courses basic to engineering and in predicting

total grade point average.
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and the American Gouncil on Education Psychologicsal Examination corre-
lated .387. The Cooperative Algebra Test and the Pre-Engineering &bil-
ity Test correlated .553 with grade point average in Mathematics 165.

The Pre—Engineering Ability Test and the Minnesota Paper Form Board

Test correlated .578 with grade point average in Chemistry 114. The
Pre-ingineering 4bility Test and the Cooperative Algebra Test correlated
.601 with grade point average in the three courses combined.

In the ten various categories predicted, the Pre-Engineering Abil-
ity Test was used seven times as one of the predictive variables. It
was picked each time because of high zero order correlations with the
criteria. vThe Cooperative Algebra Test was second in that it was
one of the predictive varisbles six out of the ten times. The number
of times the other tests were used was as follows: The American
Council on Education Psychological Examination, three times; the Minne-
sota Papef Form Board Test, two times; and the Kuder Computaticnal scale,
two times. These results seemed to indicate that the Pre-Engineering
Ability Test was the most effective predictor used in the program and
that the Cooperative Algebra Test was a close second. The authors of
the Pre~Engineering Ability Test have developed an outstanding instru-.
ment for screening and placing students in engineering schools. This
test as has been previously pointed out was the outgrowth of the Pre-
Engineering Inventory which required many hours to administer. The Pre-
Engineering Ability Test has proved its worth and requires only ninety
minutés to administer.

Four tests were sélected to use in the study of the effectiveness
of the multiple regression method in predietion versus prediction by

means of the multiple cutoff technique in predicting success in English
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