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30 ABSTRACT OF THESIS

The ehallenge to Colleges and Universities to
discover ever better criteriz for use in advising etudents
in a wise cholce of a field of endeavor has been apparent
for many years. This challenge has been especially pere
sistent in the fleld of engineering education.

The degree of academic mortality in the Enge-
ineering Division at Colorado Agricultural and Mechanieal
College parallels that of the national situation. Of 221
students admitted to the Engineering Division of the
eollege in the fall quarter of 1946, 30.7 per cent did not
maintsin a passing average for the firstequarter, and 3§
per cent of those who completed one year failed to maine-
tain a pasaing average for the year,

In the proceass of counseling, the Testing
Buresu at Colorado Agricultursl and Mechanical College
administered the Cngineering and Physical Selence Aptitude
Test to 59 individusls who were memberes of either the
entering engineering clags of 1946<47 or that of 1947-48.
ZIhe problem

The problem, then, is: MHow ﬁar ssores made on
the Engineering »nd ‘"hyeleal Selence Aptitude Teat at
Colorado Agricultural =and Nechanleal College be best
used for counseling prospective engineering studenta?



Jroblem asnalysig.~--In order to aid in answering
the problem question, the following sub-questiona are

nreasented:

1. %het are the relationships between total
scores achieved on the Engineering and Physieal Science
Aptitude Teat, the Pre-Engineering Inventory, the entrance
tests regularly administered at the college, and grades
achieved during the first-quarter asnd first-year of
engineering school?

2. %hat are the relationships between total
scores achleved on the Engineering and Physical Scilence
Aptitude Test and those achileved on the Pre-Engineering
Inventory and the entrance tests regularly administered
at the College?

3« V¥hat are the relationships between various
combinations of the total scores achieved on the Engineer-
ing and Physical Selience Aptitude Test, Pre-fEngineering
Inventory, College entrance tests, and grades achieved
during the firste-quarter and first-yesr of engineering
school?

k. “hat inferences drawn from the available
data indicete the value of the Engineering and Physical
Science Aptitude Test in counseling prospective
engineering studentas? |

Delimitation.--This study has been limited to
the following:

1. Fifty-nine students who took the Engineering



and Physical Seience Aptitude Test in the process of
coungeling at Colorado Agricultural and Mechanlcal College
and who entered the Engineering Division either during
the school year of 1946-47 or that of 1947-48.

?.. The following tests: The Englneering and
Physioal Science Aptitude Test; the Pre-ingineering
Inventory; the American Council on Education “sychologil-
cal Examination for College Freshman, 1943 edition; the
Iowa Placement Examination Chemistry Aptitude, series CA-2,
Form M; the American Councll on Education Cooperative
English Test, Form PM; and the Nelson-Denny Reeding Test
for Colleges »nd Senior High Sohoola, Form A.

3. Data obtainable from student records on
file in the Office of the Regletrar and the Office of
student Affairs, Colorado Agricultural and Hechaniecal
College, |

The date used in determining the wvalue of the
Engineering and Physiecal Sclence Aptitude Test in counsel-
ing prospective engineering students were ebtaluog from
files in the Office of Student Affalrs and the Office of
the Registrar, Colorado Agricultural snd Mechanieal
College and were as follows:

1. Raw scores made by the studenta on the Towa
Placement Examination, series CA-2, Form ¥, Chemistry
Aptitude, to be referred to hereafter as the Chemlstry test.

2. Raw goores made by the students on the
American Council on Education Psychologleal Exemination



for High Sechool Seniors and College Freshman, 1943
edition, to be referred to hereafter aas the A.C.E,

3. Raw scores made by the students on the
Nelson-Denny Resding Test for Colleges and Seanlor High
fichools, Form A, %o be referred to hereafter as the
Reading teat. '

k. Raw secores mede by the students on the
Cooperative fBnglish Teat, Form PM, to be referred to
hornafttr as the English test.

5« Composite rawv acores made by the atudents
on the Pre-Bngineering Inventory Test, to be referred to
hereafter as the ?.5,1,

é. Composite raw secores made by the astudents
on the Engineering and Physicel Solence Aptitude Test, to
be referred to hereafter as the Aptitude test.

7. Letter grades anchieved and quarter credits
earned in college subjects by the etudents.

Ssaple studled _ |
Data eoncerning 59 members of the Hnglneering

Division were studled in order to determine the relation-
ship between various test scores and grades ashieved
during the firatequarter and first-year of engineering
school, The 59 members were admitted to the Engineering
Divielon either during the school year of 1946-47 or
that of 194748, The Engineering snd Physical Science
Aptitude Teet and the Pre-fingineering Inventory were



ndministered during the process of counseling. The
entranse tests are sdministered to all entering students.
Fifty-eight members of the group completed one-quarter in
the Division., One member of the original group wes
marked ss "withdrawm passing® but wes ineluded in the
group in order to obtain the grvatoit number of ascores
possible for intercorrelation between variables., Two
members of the group falled to complete the Chemlstry test
and no scores were recorded, Thirty-six members com-
pleted the firsteyear of scodemio work in the Engineering
Division,

Teet ascores and grade-point averages were
available for the fellowlng numbers of ctudents:

1. Aptitude test scores 59
2. P.RE,I, teat scores 53
3. A.C.E. test scores 59
k&, Chemietry teat scores 57

5« Reading test scores 59
6. English test scores 59
7 Pzrstoquartcr'gradn-point average 58
8. Firsteyear grade-point average 36

Soneluaton

In order to ald in asnswering the problem, scores
made on tests other than the Engineering snd Physical
Seolence Aptitude Test were aleo used. Data obtained from
these other tests are presently used in counseling
engineering studenta.



The variables used in this study were as
follows:
1. First-quarter grade-point average Variable 1

?. Firsteyear grade-noint aversasge Yariable 2
3. Engineering and Physical Sclensce

Aptitude Teat Variable 3
4, American Couneil on Education

Psychologiesl Examination Variable &4
5. Iowa Plecement Examination

Chemistry Aptitude Varisble §
€. HNelson-Denny Reading Test Variable 6

7. Cooperative English Test, Form PM  Variable 7
8. Pre-Engineering Inventory Variable 8
Zero-order goefficients of correlation were
somputed between each variable and ftrot-quartor and
first-year grade~point average and resulted in the
following coefficients:

1. xrl2 = 769 8. z23 = ,507
2. xl3 = ,566 9. reb = b7
3. rib s .h27 10. r25 = ,579
b, ri§ = ,602 11, p26 = ,302
5. P16 = ,227 12, 27 = .579
6. x17 = .48 13. p28 = ,558
7. ri8 = 646

The Chemlatry test was considered to be the
moat efficient of the single variables for prediction of
rfirst-quarter grade-point average, r = ,602, even though



the Pre-Engineering Inventory test produced a somewhat
higher coefficlent of .646. In determination of effi-
glency the length of time roqﬁirod for administraticn of
the teats was considered., The P.RE.TI. teat requires
approximately six hours for administretion while the
Chemi atry test recuires approximstely one hour.

For prediection of firste-year grade-point
sverage from a single varisble, first-qusrter grade-point
average was gonsidered the most efficient, the correla-
tion coeffiecient being .769.

Iantercorrelation indleated that varisbles &4, 6,
and 7 measured common factors to & considerable degree
as likewise did vapiables 3, 4, 5, and 8.

Hultiple coefficlentes of correlation were
computed between various combinations of variables and
first-quarter and first-year grade-point averages. The
highest coefficients obteined from using three varisbles
were as followsi

1. R1.578 = 694 3, R2,178 = .824
2. R1.,%58 = ,689 bk, R2.157 = .822

The highest coefficients obtalned from using
two variables were as follows:

1. R1,.58 = ,696 3. R2.17 = .820
2., Rl.48 = ,672 h, R2.13 = .775

When various combinations of three veriables

were considered in multiple correlation predictions of

first-guarter grade-point aversge, the Engineering and



’hyeieal Science Aptitude Test was involved in a combina-
tion whieh produced the second highest coefficient.
Combinations of three variables which produced the two
highest predictiona Qr firet-year grade-point average did
not involve the Aptitude test. The Aptitude teat was not
involved in those combinaticns of two variables whieh
produced the two higheat predictions of firstequarter
grade~point avarage but was involved in the combination
of two variables whioh‘unl the second highest predictor of
first-year grade-point average,

In general, the additicn of the Engineering and
Physical Seience Aptitude Test to the other teats used in
this etudy did not inere=2ge prediction efficliensy and 1%
could not be used ae 2 dbasis for establishing & cutting
seore whioh would efficiently serve as & sriterion for
admission to the Engineering Division, Therefore, it
was consldered to be of no additional value in sounseling

proepective anglnesring studeats,
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Chapter I
INTRODUCTION

The challenge to Colleges and Universities to
discover ever better criteria for use in advising students
in a wise cholce of a field of endeavor has been apparent
for many years. This challenge has been especially per-
siatent in the field of englneering education.

The number of students who enter schools of
engineering and fall to complete the course of study 1is
notably high. Reasons for leaving are varied, but for
the most part the mortality can be attributed to one of
two causes; either the aghievement of a student as meas-
ured by his academic average has fallen below the grade
required by the standards of the institution, or he has
discovered that his interests and talents lie elsewhere.

Considerable headway has been made, through
research in engineering education, towards meeting this
challenge as it pertains to the engineering field.,

Notable among recent efforts in that direction has been
the work of the Measurement and Guidance Project, begun
in 1943 by the Engineer's Council for Professional Devel=-
opment in cooperation with the Carnegie Foundation for the

Advancement of Teaching. One result has been the



formulation of a standardized set of examinations, the
Pre-Engineering Inventory, which has been found %o have
good predictive value ;or success in engineering college.
Other efforts have not been fruitless and so gradually,
through test research, valuable tools are being discovered
which are a necessity to the proper guidance of prospec=-
tive engineering students.

But it is a well known fact that a problem such
as this, while present in essence in all institutions, |
will differ among the institutions 2s to form and degree.
Variations in curricula, composition of the student body,
and local situations may all have a part in affecting the
problem, DBecause of these differences the treatment of
the problem cannot be formulated in terms of an ovéer all
prescription, for what may prove to be a good predictor
of success in one school may lose its value elsewhere;
that which 18 a good tool for the State College may be of
1ittle help to the University. Therefore, it is the task
of eagh institution to find the factors which will be the
most helpful in oounseling 1ts engineering students.

The degree of academic mortality in the Engi-
neering Division at Colorado Agricultural and Mechanical
College parallels that of the national situation. Of 221
students admitted to the engineering division of the
college in the fall quarter of 1946, 30.3 per cent did

not maintain a passing average for the first quarter, and



g

35 per cent of those who completed one yecr falled to
maintain a passing average for the year.

In the process of counseling, the Testing Bureau
at Colorado Agricultural and Mechanical College adminis-
tered the Engineering snd Physical Science Aptitude Test
to 59 individuals who were members of either the entering
engineering class of 1946<47 or that of 1947-48. It is
the purpose of this study to investigate the results of
this test to determine what contribution they may make
to the exlsting data used in prognosis.

The problem

The problem, then, is: How maey scores mgde on
the Engineering and Physical Science Aptitude Test at
Colorado Agricultural and Mechanical College be best used
for counseling prospective engineering students?

Problem analysis.-~In order to ald in answering
the problem question, the following sub-questions are
pregented:

1. What are the relationships between total
scores achieved on the Engineering and Physical Science
Aptitude Test, the Pre-Engineering Inventory, the entrance
tests regularly administered at the College, and grades
achieved during the firste-quarter and first-year of
engineering school?

2, What are the relationships between total

scores achieved on the Engineering and Physical Science
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Aptitude Test and those achieved on the Pre-Engineering
Inventory and the entrance tests regularly administered
at the College?

3. What are the relationships between various
combinations of the total scores achieved on the Engineer-
ing and Physical Science Aptitude Test, Pre-Engineering
Inventory, College entrance tests, and grades achieved
during the first-quarter and first-year of engineering
school?

k. ¥hat inferences drawn from the available
data 1ndicate the value of the Engineering and Physical
Sclience Aptitude Test in counseling prospective engineer-
‘ing estudenta?

Delimitation.~-This study has been limited to
the following:

1. Fifty-nine students who took the Engineer-
ing and Physical Science Aptitude Teet in the process of
counseling at Colorado Agricultural and Mechaniecal College
and who entered the Engineering Division either during
the school year of 1946-47 or that of 1947-48.

2. The following tests: The Engineering and
Physical Science Aptitude Test; the Pre<Engineering
Inventory; the Ameriocan Council on Education Psychological
Examination for Co}loge Freshman, 1943 edition; the Iowa
Placement Examination Chemistry Aptitude, series CA-2,

Form M; the American Council on Education Cooperative
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English Test, Form PM; and the Nelson-Denny Reading Test
for Colleges and Senlor High Schools, Form A,

3. Data obtainable from student records on file
in the Office of the Registrar and the Office of Student
Affairs, Colorado Agricultural and Mechanical College.



Chapter II
REVIEY OF LITERATURE

Investigators have been concerned with the
problem of academic mortality for many years, On the
college level considerable emphasis has been placed upon
the discovery of predictive data.

The findings of many studies dealing with the
prediction of scholastic success in College were reported
in the literature., 8Studies that combined and summarized
the findings of numerous investigators were made by
Douglas (10) 4n 1931, Segel (32) in 1934, Wagner (40) in
1934, and Mills (29) in 1936, Durflinger (11) summarized
the findings of Douglas, Segel, and Wagner in 1943, and
the results of other studies made from 1934 to 19473, The
greater part of the content of these studies dealt with
the results of high-school achievement and general apti-
tude tests as a means of predicting academic success in
College,

An increasing number of studies was reported
during the last decade dealihg exclusively with the
problem of predicting academic achievement in engineering
schools.

Four studies are reviewed here that pertained
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to the prediction of academic achievement at Colorado
Agricultural and Mechanical College. One was concerned
with the problem as 1t related to the general college
population, another to forestry students, and two in
relation to engineering students.
The entire review of the literature is grouped

into the following sections:

Intelligence tests and college achievement

Intelligence tests and engineering grades

High-school achievement and college grades

High=school achievement and engineering grades

Multiple correlation and college grades

Multiple correlation and engineering grades

Personality tests and college achievement
Other variables and engineering grades
Previous studies made at Colorado Agricultural
and Mechanical College
The oriteria of prediction
= 1§m and
Condit (8), in 1929, reported a study dealing

with the scholastic success of 529 Colorado State
Teachers College freshman, He found that students who
placed in the three lowest declles in the range of scores
made on the Thurstone Psychological Examination comprised

over 54 per cent of those who dropped out of school.
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Eagley (13), 1in 1933, stated that, when intel-
ligence test scores were correlated with scholastic
achievement, the result in a majority of cases was a coef-
ficient close to .50, He added that prognosis on the
basis of such correlations would eliminate 13.4 per cent
of the error incident to guessing.

Manning (28) reported the results of a2 study in
1938 which found a correlation of .56 existing between
scores made on the Americal Council on Bducation Psycho-
logical Examination and first-semester grades in college.

Langhorne (22), in 1939, reported a correlation
of .53 between intelligence test scores and grades
achieved by a large number of college students and pointed
out that those individuals who failed to remain in school
for one quarter had an average percentile rank of 30 on
the intelligence test. He stated that the average per-
centile rank of the class increased steadily with the
length of enrollment,

Rigg (32), in 1939, found that the correlation
between marks made on the American Council on Educetion
Psychological Examination and first-semester grades
ranged from .36 to .64 for seven different groups with a
group average of ,52. When the test results were cor-
related with four year achievement the results varied from
+22 %o .67 with a seven group average of .42,

Nemzek (30), in 1939, investigated the value of
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& number of faoctors as predlctors of academic succeas,
including chronological age at entrance to school, amount
of education of father and mother, occupational status of
father, and intelligence quot;ept. He stated that none
of these factors was significant for direct and differ-
ential prediction, but that intelligence was of value

for direct prediction.

Durflinger (11), in 1943, found that the sum-
maries made by investigators prior to 1934 were practi-
cally identical in that the correlations reported between
college grades and intelligence were close to .45, Table 1.

Table 1,--SUMMARIES OF CORRELATIONS BETWEEN INTELLIGENCE
AND COLLEGE SCHOLARSHIP FROM DURFLINGER. (11:71)

T L S T o S i P T S S S T

Author Date Number Median
H. R. Douglas 1931 160 145
David Segel 1934 100 Loy
Mazie E, Wagner 1934 39 +40 to ,50

Durflinger (11) also summarized the results
of similar investigations made after 1934 and found the
median correlation to be .52, Table 2.
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Table 2.--CORRELATIONS BETWEEN INTELLIGENCE AND COLLEGE
GRADES REPORTED SINCE 1934, FROM DURFLINGER. (11:70)

Criterian
Investigator Teats Grades r
Butech fhuretone Flrset 6 47 49
semester 49 .52 .gE
«53 <53 .
Hepner A.2.B, Firat year 41
Leaf A.C.B, - First year .57
Manning A.C.E, First year «30 .45 48
«57 .60
Manning Otis S-A First yeer «50 .60

Durflinger (11) indicated an explanation for
the increase in the medlian correlation coefficient for
the years since 1934

1. 7The newer 1nt011&§enoo tests, being designed
primarily for college students, may measure
more of the factors present in scholastic
gradea than did earlier tests.

2, College instructors may be using intelligence
test results to assist them in arriving at
the grades awarded to students.

3. College marks may be based upon course
exeminations and requirements which have a
closer relationship with intelligence than
wag the cage a decade or more ago. (11369)

Lanigan (23), in 1947, investigated the results
of a study made at Boston University to determine to what
extent the Otis Test of Mental Ability, the American
Council on Education Psychological Examination, and the

Minnesota Speed of Reading tests predicted scholastic
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success in the Liberal Arts College. She stated that the
correlation coefricients obteined did not warrant the use
of the two intelligence teasts for prognostie purposes,
although they did appear to differentiate specifically
~ between the extreme of high and low achievingrstudents.

Sheinoering rades

Holcomb and Laslett (21) studied the relation-
ship of the American Council on Education Psychologiocel
Examination test scores with freshman engineering gredes
in 1932 and reported a correlation coefficient of .55.

Laycock and Hutcheon (24), in 1939, reported
the results of 2 study concerning 144 students at the
University of Saskatchewan. They stated that a correla-
tion coefficient of .34 was found when test marks msde on
the American Council on Education Psychological Exsamina=
tion were related to first-year engineering grades,

Mann (27), in 1942, reported correlation coef=-

~ficients ranging from .29 to .56 between scores achie?.d
on Thurgtone Peychological tests and acsdemic achievement
of some 7,000 engineering studente over 2 period of

22 years.

Bartlett (1), in 1942, reported & correlation
coefficient of .44 when the American Couneil on Education
Peychological Exsmination scores wer: reslated to
freshman enginesring grades, a figure lower than the
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coefficients obtained when either Mathematics, English or
Chemistry entrance test scores were related to engineer-
ing grades,

Garrett (18), in 1944, administered the Ohio
State Paychologlesl Test to 200 students who had completed
the firat semester of engineering college work and found
e correlation of .61 between test scores and grade~point
averages, Vaughn (29) reported results in 1944 which
were nearly the seame ag those of Garrett. He found that
scores made on the Yale Scholastic Aptitude test correlated
+58 with the college grades of 979 onginaoring students.

Segel (32), in 1934, stated that tests adminie-
tered at the completion of the high-school course were
more reliable than general mental tests for predicting
academic achievement in college. He found a median
correlation of .55 between average high-school gradesg and
general college scholarship.

Durflinger (11), in 1943, reported a summary of
previous investigetions of the relation of content examie
nationb with college scholarship in which he stated the
median coefficient was .55, He concluded, from contrast-
ing information obtained from the various studies, that
gince correlation between high-school scholarehip and

college grades had given practically the same coefficlent



ag correlation between a two-hour achievement teat and
college grades, 1t was more practical %o use the achleve-
ment test in preference to the more laborious process of
computing high-school average.

High-gehool ronk and gellege aghlevement.--
Tuttle (38), in 1937, from studying 2 group of 68 students
who ranked in the lowest 25 per cent of their high school
clags, found that none of the group attended collegg be=-
yond the first-gemester and that 49 of the 68 were
dropped because of low grodes,

Manning (28). in 1938, reported a correlation
of .57 between percentile rank in high-school and first-
semester grades in college,

Seyler (34), in 1939, agserted shat there was
& definite relationship between high-school rank and
freshman scholarship in college and that 4t is possible
to predict ascademic achievement in college with a high
degree of aocurscy from high-school percentile fank. 1In
conclusion, Seyler stsated that rank 1s of definite vzlue
in designating to college officlsals those entering
gtudents in need of 1mme§1atc counseling services.

Freeman and Johnson (16), in 1942, found high=
gchool rank to be the best single predictor of first-year
honor-point ratic and that the coefficient of correlation
expressing thelr relatlon was .72,

#illiamson and Bordin (44), ia 1942, reported
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that the best single predictor of college success was highe
school percentile rank, followed by aptitude testa, with

schievement tests last.

High o el senievemens
2nd eng ing grades

Laycock and Hutcheon (24), in 1939, asgserted
that grode-twelve marks were the best p!Qdictoru of freshe
man engineering success, having correlated .61 with the
eriterion. They added that the coefficient of .61 was
practically as high as the coefficient of .66 obtained by
multiple correlation of five variables with the eriterion.

Plerason (31), in the resume’ of & study made at
the University of Utah in 1947, stated that high-school
grade-point average was found to be more closely related
to general scholarship in engineering school than marks
made on any particular subjeet and could be used as
efrectively in predicting success as a multiple correla-
tion obtained rranvsomblnlng acores made in English,
Physics, Chemlstry, and Mathematics.

gradeg.~-Bartlett (1), in 1943, found a striking contrast

between an endowed university and a state college in the
relationship of high-school rank with academic performance.
He sgtated that the best predictor of freshman engineering
grades in the state college was high-school rank while |

for the university almost any test was better than
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high-school rank, He noted that the difference may be
due to the fact that the students in the state college
received their high-school education within a limited
geographical range, where high-school standards were
more uniform than in the wide-spread area from which the
university had drawn 1ts students.

Berdie (2) reported, in 1944, that he had
obtained a correlation of .56 between high-school per-
centile rank and honor-point ratio achieved by 497 fresh~
man engineering students.

A number of investigaticns were reported con-
cerning the value of using = combination of variables in
the prediction of academic success in college. Crawford
(9), in 1930, reported a study made at Yale University
and stated that prediction based on a weighted combina-
tion of data obtained from entering freshman correlated
approximately .70 with thelr achieved grades for the
freshman year, He found that the aotual grade obtained
by over two-thirds of the group did4 not differ by more
than four points from the predicted grade while only 10
per cent had veriations between agtual and predicted
grades of over seven points, He conecluded that with such
a predictive bage 1t 1s possible to plek out effectively
those who will be elther very weak in academic work or



select for differentiation those with marked ability.

Edds and MeCall (14), in 1933, obtained a
multiple correlation coefficlent of .81 by combining high-
school grades, Unglish ability, and intelligence test
ascores with ocollege grades.

Williamson and Bordin (41), in 1942, found that
the addition of a2n aptitude tesgt to 2 battery of six
achievement tests and high-school nercentile rank did not
apprecisbly ineresge the multiple correlation coefficient,
but thet the indepenfient contridution of the apntitude
teat for prognostic purposes was as high as the battery
of six achievement tests. They concluded that, because
of a saving in time and money, 1% would be beat to use an
aptitude test in combination with high-school rank if 1t
13 degired to use but a single teast.

Manning (28), in 1938, reported that a multiple
correlation of .69 was obtained when firstegemester
collage grades were combined with scores made on the
American Council on Education Psychological Examination,
a Cooperative fnglish Test, and percentile rank in highe
school graduating class.

Preeman and Johnson (16), in 1942, reported that
the results of using a oomﬁtnation of seven variables and
one of three wvarinbleas for prediction of firgt-year
honor=point ratio. They atated that the coefficient
obtained from using the combination of three variables



wae practically identical with the coefricient obtained
from using seven variables,

Bartlett (1), in 1943, reported a multiple
coefficlent of .75 when 2 combination of scholastic and
mathematical aptitude tests, college board subject matter
examinations, and adjusted high-school rank were related
to freshman grade averagea.

Kany other investigations were made in the
effort to improve prediction of academic success through
the use of multiple correlation. The results of a large
number of these investigations made before 1934, were
summarized by Segal (33), Douglas (10), and Wagner (40).
Durflinger (11) summarized their findings end those of
similar inveatipgetions made from 1934 to 1943, The
following table was taken from Durflinger and lists the
findings of investigations made since 1943,
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Table 3,«-MULTIPLE CORRELATION COEFFICIENT3 REPORTED BY
DIFFERENT INVESTIGATORS SINCE 1934. (Teble V)(12:77)

G o AR b2t A A PR e 05 SR G . B P S8 GOV B St i e i P

Prognostie variables T Reporter Institution
H.39, renk intelligence .59 Butsch Marquette U.
& h.s. content test « 70
Elem, school I.G. & Bryns and  Wisconein U.
10th grade scholarship .70 Henmon
T.C.P.A. &ngligh, Durflinger HNebrasgka Trs.
intelligence and Col.
elementary tests
men . 5k
women 55
T.C.P.A. Englieh, Heilman Colo. St. Col.
intelligence and of Education
elenentary tests . 688 _

H.S5. marke, Ohio State . Hartaon Oberlin
intelligence and atudy

performance test .75

T.C.P. A, intelligence Hellman Colo. 3%. Col,
and elementary tests «620 of Education
Intelligence and Hepner San Diego
H.9. grades . 56 Stote
Intelligence, English Leaf La 3alle Jr.
aptitude, H.S5., content .College
tests and H, S. marks 79 :
Intelligence, H.3. rank, Root Hamline 1.
College aptifiude test

and freshman English .83

Reading, English, Selover & Ohio U.
immediate recall and Porter

Beta-type tests «70
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il e 52!221&&129.254
engineer grades

Laycoek and Hutcheon (24), in 1939, found a
coefficient of .66 when using five variables in multiple
correlation with freshman engineering grades. Since
final year high-school merks, when correlated with freshe-
man engineering grades, produced a coefficient of .61 the
additional work involved in using the five variables was
not warranted.

Pierson (31), in 1947, studied the relationship
of general achievement in engineering to a combination of
first-quarter marks in chemistry, English composition,
mathematics, and englineering drawing. He found a corre=-
lation of .67 between these variables and the eriterion.

e ty tests and
ollege achievement

Stanger (36), in 1933, summarized the results
of an investigation of the relation of personality traits
to academic success. He concluded:

1. Linear correlations of intelligence,
achievement and personality measures are
low and are probably so as a result of the
inherent nature of the relationship.

2. Extreme personality trends seem to counter-
balance advantages in aptitude, making for
equal achievement in opposed groups.

3. Personality factors have marked influence
on the correlation of aptitude and
achievement, (36:655)

Laycock and Hutcheon (24), in 1939, reported



that a study of the-relatlonshxp of secores made on the
Beranreuter Personality Inventory %o engineering grades
yielded nothing of prognostic significance.

Durflinger (11), in 1943, stated that personal-
1ty testing as a means for predicting academic success is
in experimental stages, which coupled with the fact that
gome studies have indicated such tests as being meaning=-
less, apart from actuzl situations in which they function,
would partially answer the question as to why they are

not more readily used.

!&:1 &E;G!
e ne r grades

Boardman end Finch (3), in 1934, reported that
studies made of the scores achieved by 1,900 engineering
students on the Cooperative Test in Mathematics showed a
correlation of .57 with grade average at the end of the
first year and of .52 at the end of the second. Coopera-
tive English Test scores correlated with average grades
received by the students during the first and second
years %o the extent of .45 and .37 respectively,

Iowa Placement Examinations and engineering
gradeg.~--In 1933, Dvorak and Salyer (12) asserted that
the Iowa Physics and Iowa Mathematics test scores, in
addition to natural sciences and mathematics grade
averages, were indicative of student success in

engineering.



Feder and Adler (15), in 1939, reported the
results of a study conducted to determine the relatione
ship of the Iowa Qualifying Examination battery to the
academic achievement of freshman engineering students.
They found that the battery ylelded a composite score
which correlated .74 with first-semester grades and .71
with total firsteyear achlievement. When uged singly, the
tests were found to give satisfactory measures of achleve-
ment and correlated with firste-semeater and first-year
grades, respectively, as follows: Iowa High School
Content Test, .69 and .69; Iowa Silent Reading Test, .57
and .50; Iowa Mathematics Aptitude Test, .72 and .69;
Iowa English Training Test, .62 and .60, No student who
scored below the 30th percentile on these tests was suc-
cessful in completing the engineering training program,

Mann (27), in 1942, stated that coefficients
ag high as .70 had been gained from correlation of Iowa
and Mann placement tests with first-year scholarship in
engineering schools.

Bartlett (1), in 1943, reported that correla-
tion of three of the Iowa Placement Examinations with
first-semester grades in engineering resulted in the
following: Iowa English Training Test, .48; Iowa Mathe-
matics Aptitude Test, .69; and Iowa Chemistry Aptitude
Test, .57.

First-year grades and four-yesr achjevement.--
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Wilson and Hodges (42) in 1932, Brush (5) in 1941, and
Siemens (35) in 1942, asserted that freshman grades are
a very good 1ndiéator of the level of student achieve-
ment for the full engineering course. Correlations
reported by the three investigators ranged from .58 to .91
for the relationship of first-year grades to four-year
achievement.
Test.~--Borrow (4), in 1943, stated that a very high corre-
lation (r = .73) was found to exist when average grades
achieved in five technical subjects, during a nine-weeks
introductory engineering course, were related %o scores
achieved on the Engineering and Physical Science Aptitude
Test. Correlations between the sub-gocores on the test
and average final grade ranged from .49 in mechanical
comprehension to .63 in mathematics. The study involved
188 freshman engineering students in a special summer
session at Pennsylvania State College.

The Pre-Engineering Iaventory.--Vaughn (39), in
1947, reported the results of correlating the Pre-
Engineering Inventory test scores with firgt-semester
grade-point average. The test was administered to various
eized groups in 10 colleges of engineering. He stated
that the median correlation of the seven parts of the test
with first-semester grade-point average ranged from .38
to .62, A composite score--based upon only the three



tests in the battery which were designed to measure tech-
nical verbal ability, comprehension of scientific mate=-.
riels, and general mathematical ability--showed a median

correlation of .62 when related to first-gemester grade-

point average.

The findings of a etudy made at Colorado Agri-
cultural and Mechanical College (then known as Colorado
State College of Agriculture and Mechanic Arts) were
reported by Gould (19) in 1944, His study was made to
determine the best predictors of firsgt-semester grade-
point average for the general college population from a
battery of veriables consisting of the American Council
on Education Psychological Examination, the Iowa Chemistry
Aptitude Test, the Cooperative English Test, the Iowa
Mathematice Aptitude Test, and high-school rank, He found
the Psychological Examination to be the best single pre-
dicator, followed by high-school rank and the chemistry
test. The same three variasbles were also reported as
being the most efficient combination in multiple corre-
lation with the criterion.

MeClanahan (26), in 1947, studied the relation=-
ship of high-school rank and the entrance tests regularly
administered 2t the College to freshman engineering
grades. He reported that the best single predictor of



first-year engineering grades was the Iowa Chemlstry
Aptitude Test which, when combined with the Cooperative
English Test, wes the best predictive battery. From the
results of this combination, a regressicon equation and
standard error of estimate were calcoulated and a nomo=-
graphic chart constructed to show the probability of ob-
taining a particular grade-point average from scores
achieved on the two tests,

Stinson (37), in 1948, reported the results of
studying the relationship of various test scores of 278
freshman engineering astudents to academlc achievement,
The study was made to determine the most effective means
of discovering--before entry into college--those students
who would fail in engineering. The test scores under con-
sideration were achieved by the students on the Council
on Education Psychological Examination, the Iowa cnemistry
Aptitude Test, and the Pre<Engineering Inventory. He
found that correlation of the Pre-Engineering Inventory
with either first-quarter or first-year grade-point
average showed results only slightly higher than did the
chemisgtry test used in combination with the same criteria
and that the psyehological test produced the lowest corre-
lation coefficient of the three. First-quarter grades
were found to produce a coefficient of .841 when corre-
lated with first-year grades.

Clevenger (7), in 1948, found thet the
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Cooperative English Test was the best single predictor of
firat-year grade-point average of forestry students and
that a combination of the English and Iowa Chemistry
Aptitude Tests was the most practical to use in counsel-
ing. A nomographic predictive chart, similar to that con-
structed by MeClanahan (26), was devised for counseling
prospective forestry students,

A summary of the four previous studlies reviewed
here is found in Table &4,

Table 4,--SUMMARY OF THE PINDINGS OF PREVIOUS STUDIES
MADE AT COLORADO AGRICULTURAL AND MECHANICAL COLLEGE

Criterion Single

Investigator and vari- b « Multiple R
Population able® Veriables*
Gould First-semester 1 634 1.2.8 . 740
grade~point 2 . 589
average L .259
Gener g . 606
college .526
populsation
MeClanahan First-year  § . 648 1,2,2,# 848
grade-point 2 652 2,3, . 846
average E 495 2, .814
Engtaaoring «583
division 5 <359
Stinson Firast-quarter 1 106
grade-point 2 . 598
average 7 .609
Engineering
division
First-year 2 . 558
grade-point 7 572
average
Engineering

division
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Table 4.--SUMMARY OF THE FINDINGS OF PREVIOUS STUDIES
MADE AT COLORADO AGRICULTURAL AND MECHANICAL COLLEGE--

Continued

Single

Criterion

Investigator end vari- r ¥ultiple R
Population able® Variableag®
Clevenger Pirst-year 1 .618 1,2 . 762
grede-point 2 496 1:2:2 . 756
average B . 547 2,4 s 724
Forestry +63
division 5 .52
*Varisbles ’
1. American Council on Education Psychological
Examination

2, Iowa Chemistry Aptitude Test
3. WNelson-Denny Reading Tea%b

4, Cooperstive English Test

5. High-school rank

6. Iowa Mathematics Aptitude Test
7. Pre-Engineering Inventory Test

The e
Dvorak and Salyer (12), in 1933, reviewed

studies dealing with the prediction of academic success
that had been reported in books and periodiesl.publicsa-
tions. They asserted that most of the studies were con=-
cerned with predietion of success, as measured by college
grades, through the use of single vafiabloa. They sum=
marized the conclusions reached in such studies and
atated:

1. FEach of these single varlables correlates
to some degres with college success,

2. The correlations between college suticesa
and these single variables are too low %o
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permit the admission or rejection of
potential students without seriouas errors
in the cases of individusl students.

7, HNo single criterion 12 & safe basls for
the selection of successful students. (12:619)

Butach (3), in 1939, from the results of a
study examining the possibilities of improving the cri-
teria for predicting scholastic success, concluded that
the variability shown by the oriteria was wide, and that
data which could be used to advantage at one college mighf
be of 1little value at another.

Leaf (25), in 1940, asgsserted:

Studies have shown definitely that it is
imposeible to foretell the scholmstic achieve-
ment of all the students in a gltva group, and
that many cases of success or failure can not
be discovered until the student has tried to
do college work. (25:303)

Williamson =nd Bordin (41), in 1942, in o
discussion of the use of grades as the sole eriterion of
achlievement stated:

Prediction studies have gommonly taken as
thelir point of departure the as tion that
honor-point ratios are the most valid eriteria
of college achievement availeble. That the
agsumption is not without error is duly
acknowledged by most investigators; nevertheless
honor-point ratios are usually employed as the
sole criterion. Certain questions may be raised
concerning grades as A criterion of achievement.
Are honor-point ratios comparable? Is an A in
chemi atry equivalent to an A in French? Does
a C from Professor Jones mean the same as a C
from Professor Smith? The answer 1s probably
no; ~nd just so long as such an unstable
criterion a2a gredes 1s used, validity coeffi-
cients higher than approximately .72 may never
be attained. (41:26-27)
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Dougles (6), in 1943, asserted that differences
in the abilities required for success vary between col-
leges in nature and degree to such an extent that 1t 1s
unwige to advise a etudent as to whether he should go to
college or predict his scholastic record. He stated that
the institution attended, student abilities, and the
curriculum pursued have a sizeable effect upon the

variability.

Summary
Evidence was obtained from the review of lit-
erature which gives support to the following conclusions:

1. The correlation cof measures of intelligence,
general achievement, high-school grades, and higheschool
rank with general college achlevement show positive
relationshipe.

2. Similar results are cbtained when these messures
are related to academic achievement in schools of
engineering.

3. Various combinations of these measures (varisbles)
tend to result in a higher correlation with the criteria
of achievement than when considered singly.

4, Predietion of high and low achievement is
apparently more certain than prediction near the middle
of the distribution.

5. Factors mezsured by the Cooperative English and
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Iowa Chemistry Aptitude Tests are apparently of eignifi-
cance to the attainment of acsdemic success in the Divi-
slons of Forestry and Engineering at Colorado Agricultural
and Mechanlcal College.

6. Because of the wide range of variability in pree
dictive measures from school to school and within divi-
sions of schools, each institution should consider local
situations in seeking the most efficient and reliable

eriteria of zcademic success.



Chapter III
METHODS AND MATERIALS

In order to determine the relationship between
various predictive data 2nd gredes achieved by freshman
engineering students who availed themselves of counseling
gervices berorc_or shortly after entrance into engineer-
ing college, data were atudled concerning 59 members of
the Englneering Division admitted as freshman either
during the school year of 1946-47 or that of 1947-48.
The following data were obtained from the Office of the
Registrar and the Office of Student Affairs:

1. Raw scores made by the students on the Iowa
Placement Exemination, series Ca«2, Form M, Chemistry
Aptitude, to be referred to hereafter as the Chemiastry
test. |

2. Raw scores made by the students on the American
Council on Education Psychological Examination for High
Sehool Seniors and College Freshman, 1943 edition, to be
referred to herecfter as the A.C.E.

3. Raw sgores made by the students on the Nelson-
Uonny Reading Test for Colleges and Senior High 3chools,
Form A, to be referred to herecafter as the Reading test.

k. Raw scores made by the students on the
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Cooperative English Test, Form PM, to be referred to
hereafter £s the English test.

5. Composite rawv scores made by the students on the
Pre-FEngineering Inventory Teat, to be referred to here-
after as the P,E.I,

6. Composite raw scores made by the students on the
Engineering and Phusical Science Aptitude Test, to be
referred to hereafter as the Aptitude teat.

7. Letter grades achieved and quarter credits
esrned in college subjects by the students,

The grade-point average earned by each student
during the firstequarter and first-year was used as the
measure of academic succeas for the first-guarter and
first-year in the Engineering Division.

Grade-point average was computed by the
following method:

1. Letter grades werc weighted so that an "AM
equaled 4, a "B" equaled 3, a "C" equaled 2, a "L%
equaled 1, and san "F" equaled 0. Courses marked "withe
drawn falling® were ocounted as an "F*, those marked
"withdrawn passing" were not included in the computation.

2. The weighted wvalue of the grade for each subject
was then multiplied by the quarter credits allowed for
the subjeont.

3. The products were added to obtain the quality
points,



b, Total quality points were divided by total
quarter credit hours for which a student had registered
end the regult was the grade-point average.

A student must meintain a grade-point average
of 2,0 or better to remain in good academic standing at
Colorado Agricultural and Mechanical College.

Sample studied
Data concerning 59 members of the Engineering
Divielon were studied in order to determine the relation-
ship between varicus test scores and grades achieved
during the first-quarter and first-year of engineering
school. The 59 members were admitted to the Engineering
Division either during the school year of 1946-47 or that
of 1947-48. The Engineering and Physisal Science Apti-
tude Test and the Pre-Engineering Inventory were adminis-
tered during the process of counseling. The entrance
tests are administered to all entering students., Fifty-
eight members of the group completed one-quarter in the
Division, One member of the original group was marked
a8 "withdrawn paseing® but waa included in the group in
order to obtain the greatest number of secores possible
for intercorrelation between veriables. Two members of
the group failed to complete the Chemistry test =nd no
scores were recorded. Thirty-six members completed the

first-year of academic work in the Engineering Division.



Test scores and grade-point averages were

avallable for the following numbers of studente:

1. Aptitude test scores 59
2. P.,E.,I. test scores 53
3. A.C.E. test scores 59
4, Chemistry test scores 57
5. Reading test scores 59
6. English test scores 59

7. First-quarter grade-point average 58
8. Firsteyear gr&do-point averasge 26
Detalled ds=ta for esch member of the sample
are found in the Appendix.



Chapter IV
ANALYSIS OF DATA

Raw datn used in determinging the value of the
Engineering and Physical Seience Aptitude Test in counsele
ing prospective engineering students were obtained from
files in the Office of Student Affsirs and the Office of
the Reglstrar, Colorado Agriocultural and Mechanical
College., Thege data consisted of raw scores achieved by
the sample group on the Aptitude test, the Pre-Engineer-
ing Inventory Teet, the entrance testz regularly adminig-
tered at the College (the American Council on Education
Pgychological Examination, Chemistry, Reading, =2nd
English tests), and grade-point averages earned.

Data were agsembled for the sample group in
order to determine the relationship of the various test
scores to first-quarter and first-year grade-point
aversages.

The rel2tionship of the various test scores to
the eriteria of success (first-quarter and fipst-year
grade-point averages) was determined by statistical

analysls of the asgembled data,

Stetisticel methodg
Statistical analysis of the agsembled data, for
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the purpose of determining the relationship between test
scores end firste-quarter and first-year grade-point
averages, involved the following stens:

1. Computation of zero-order coefficients of core
relation to determine the relationship between first-
quarter and first-year grade-point averages and each
other varizble, These coeffislents of correlation were
computed by the Pearsonlan rroduct-iMoment Method.

(17:265-71)

2., Comoutation of coefficlents of inter-correlation
for all possible combinations of two variables to detere
mine the extent to which the varlious variables measured
common factors. .

3s Computation of coefficients of multiple corre=-
lation betwveen variocus ooﬁbinationa of firat-gquarter and
first-year grade-point averages and other variables to
determine the existing relatlonships. These multiple

coeflicients were computed according to the method out-
lined by Griffin (20),

Zero-order coefficients of correlation were
computed between firast-quarter and first-year grade-
point averages, and all other variables, and between all
possible combinations of two veriables, Table 5. The
Pearsonian Product-¥oment ¥ethod was used. (17:265-71)
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Table 5.-«<«ZERO~-ORDER COEFFICIENTS OF CORRELATION BETWEEN
ALL COMBINATIONS OF VARIABLES

Variable® Variable®

2 3 b 5 6 7 8 1
2 x .566 .427 .602 .227 415 .646  ,769
3 x x .607 . 722 <505 622 .706 .507
L x x x 646 777  .750  .B14 431
5 b x X X +387 488 634 .579
6 x x X x X L748 (463 302
7 x x x x X x 643  ,579
8 x x x x x x X . 558
#Variables

1. Pirst-year grade-point average
2, PFlrastequarter grade-point average

3. Engineering and Physical Scilence Aptitude Teat
h, American Couneil on Bducation Paychologlcal
Examination
g. Iowa Chemistry Apntitude Test
« NelsoneDenny Rerding Test
7. Cocoperative English Test
8. Pre-Engineering Inventory Test

First-quarter grade-point average was best pre=
diected u;ngly by the P,E,I., the correlation eoefficient
being .646, This was followed by the Chemiastry test,

r = .602 with first-quarter grade-soint sverige. = The
Aptitude %test was the third-best predictor with ,566; the
A.C.E, fourth with ,427; the English, fifth with .415;
and the Reading test, r = .227, was the lowest single
predictor of firat-cuarter grade-point average.

Pirst-year grade-point sverage was best
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predicted singly by rlritwquartar grade~-point average,

the correlation coefficient of the two being .768, The
next-besgt oredioctors were considerably lower., In order of
the magnitude of the coefficient of correlation, they were:
the Chemistry and English tests, both with .579; the

P.E.I. with .558; the Aptitude with .507; the A.C.E. with
+471, and the Resding with .302, Table 5.

Intercorrelations between the variables indi-
cated that the A.C.E., Reading, and English tests measured
common fectors to & considersble degree, as likewise did
the Aptitude, P.E.XI., Chemiatry, snd A.C.E. tests,

Table 5. ith the exception of the English end A.C.E.
teats, tne Re=ding teat was found %o exhibit a relatively
low correlation with the other variables as well as belng
the lowest slingle predictor of both first-quarter and
firast-year grade-point average.

The efflclensy of the Engineering and Physical
3cilence Aptitude Test in the establishment of a cutting
score, for use in adadtting prospective students to the
Engineering Division, was determined by constructing
scattergraphs, The relationships between the Aptitude
test scores and firet-quarter and first-year grade-point
averages, as shown in the socattergraphs, indicated that
the Aptitude test soores could not be used 2s 2 basis for
establishing a cutting score which would efficiently
serve as s eriterion for admission to the Engineering
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Division.

Coefficients of multiple correlation were
computed between first-quarter grade-point average and all
possible combinations of two verisbles using the method
outlined by Griffin (20), The resulte of these correla-
tions ere listed in Table 6,

Table 6,~-MULTTPLE CORRELATION COEFFICIENTS OF TWO
VARIABLES AND FIRST-QUARTER GRADE-POINT AVERACE

e b e+ N 8 e -~ e s e et et ————— 2 et v . A o A P A S e

Combined Variable#®

Vari-bleg* o % I3 ' ') : 7
Rl.2x + 579 .632 . 566 . 575 666
Rl.2%x = 602 b2 457 672
Rl.hx x x .600 619 .696
R1.§x x x x 30 .65
R1, 6x x X x X .652

®*Variables

1. Pirst-quarter grade-point average
2. Engineering and Physical Science Aptitude Test
3. American Council on Hducation Psychologilecal
Examination
4., Towa Chemletry Aptitude Tesat
2. Nelson~Denny Reading Tesat
« Cooperative English Test
7. Pre-Engineering Inventory Test

A combination of the Chemietry and P.E.I. testis
with first-quarter grede-point average produced a corre-
lation scefficient of .696, which wee only slightly
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higher than the coefficient of .4672 resulting from a com-
bination of the A.C.E. and P.E.I. tests with the crite~
rion, and the ,.666 resulting from a combination of the
Aptitude and P,E.I. teats with the criterion.

The esddition of the P.E.I. test to any combina-
tion of 2 single variable and first-quarter grade-point
average caused a marked positive increase in the correla-
tion coefficients, Column 7, Table 6,

Using those variables which produced the highest
coefficients of correlation with first-year grade-point
average while at the same time showing the loweat intere
correlation (Table 5) coefficlents of multiple correla-
tion were computed for several combinations of two varia-
bles with first-year grade-point average, Table 7.

Table 7.-~VARIOUS MULTIPLE CORRELATION COEFFICIENTS OF
TWO VARIABLES AND FIRST-YEAR GRADE-POINT AVERAGE

(S o e S eyttt - et s ——— — e ——

Combined Variable#®

v ariables® 3 4 5 6
Rl,2x 773 . 775 .820 . 785
Rl.6x 630 . 595 672 x
R1l.5x .627 x x x

*Varisbles

1. First-year grade-point average

2. First-quarter grade-point average

3. Pre-Engineerlng Inventory Test

4, Engineering and Physical Science Aptitude Test
5. Cooperative English Test

6. Iowa Chemistry Aptitude Test
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Coefficients of correlation resulting from other
possible combinations of two variables and first-year
grade-point average were considered too low to be of
value for this study.

The best combination of two variables for pre-
dieting first-year grade-point average was the English
test and first-quarter grade-point average, which pro-
duced a coefficient of .820 when correlated with the
eriterion. This was somewhat higher than the coeffi-
cients of .785 and .775 resulting from a combination of
the Chemiatry test, first-quarter, and first-year grade-
point averages, and one of the Aptitude test, first-
quarter, and first-year grade-point averages respectively.

The addition of first-quarter grade-point
average to combinations of esingle variables and first-
year grade-point average produced a positive increase in
the correlation coefficient, Table 7. |

Coefficients of multiple correlation were
computed for various combinations of three variables and
first-quarter and first-year grade-point average, each
in turn. Only those variables showing high correlation
with the eriterion and low intercorrelation were used,
Table 8.



Table 8.~~COEFFICTENTS OF MULTIPLE CORRELATION BETWEEN
VARIOUS COMBINATIONS OF THREE VARIABLES AND FPIRST-
QUARTER AND FIRST-YEAR GRADE-POINT AVERAGE

Combined YVariable®

Variables* ™ s 3 7
Rl1.23x « 703 .822 824 x
R1l,25x X x 784 x
R2,34x x 663 x x
R2.35x x x 69%%  x
R2,45x x 689 631

#*Variables
: l. First-year grade~-point average
2, First-quarter grade-point average
2. Cooperative English Test
. Engineering and Physical Science Aptitude Test
2. Iowa Chemisgtry Aptitude Test
« Pre-Engineering Inventory Test
7. American Council on Education Psychological
Examination
The highest multiple correlation of three
variables and first-quarter grade-point average was
obtained by a combination of the English, Chemistry, and
P.E.I. tests, the multiple coefficient being .694., This
was only elightly higher than the coefficient of .689
obtained from a combination of the Aptitude, Chemistry,
and P.E,I. tests.
The three variables producing the highest
coefficient, .824, when correlated with first-year grade-
point average were first-quarter grade-point average,

and the English and P.E.I. teats. The gecond highest
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multiple coeffiecient, .822, was obtained by a combination
of first-quarter grade-point average, and the English and
Chemiatry tests.

The investigations of Butsch (6), Durflinger
(11), Freeman =and Johnson (16), Laycock and Hutcheon (24),
MeClanahan (26), and Pierson (31) have shown that little
vas geined towards improving the efficiency of forecast-
ing scholastic achievement by the use of a combination of
variables greater than two or three. In consideration
of their findings, and, more aspecifically, in considera=-
tion of the generally high intercorrelation between the
variables used in this study, multiple correlation coef-
ficients involving greater combinations of variables than
those reported were not comptuted., Any slight increacse
in the coefficients of multiple correlation resulting
from the addition of & greater number of variasbles was
considered unimportant to the purpose of this study and
would not have warranted the additional time and effort

apent.
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Chapter V
DISCUSSION

The problem concerning the best use of scores
made on the Engineering and Physical Science Aptitude Test
at Colorado Agricultural and Mechanical College in
counseling prospective engineering students was resolved
into the following sub-problems:

1. Relationships between scores achieved on the
Engineering and Physical Science Aptitude Test, the Pre-
Engineering Inventory, the entrance tests regularly ad-
ministered at the College, and grades achieved during the
first quarter and first year of engineering school,

?. Relationshins between total secoreas achieved on
the Engineering and Physical Science Aptitude Test and
those achieved on the Pre~Engineering Inventory and the
entrance tests.

3. Relationships between various combinations of
the total scores achieved on the Enginéer;ng and Physical
Science Aptitude Test, Pre-~Engineering Inventory, college
entrance tests, and grades achlieved during the first
quarter and first year of engineering school.

4, 1Inferences drawn from the available data that
indicate the value of the Engineering and Physical Science



Aptitude Test in counseling prospective englneering

gstudents.

g

The discussion of the relationships found in
this study between the single variables and first-quarter
and first-year grade-polint averages was so arranged that
a separate heading anpears for each of the variables used.

Aptitude test and gradeg.--The correlation
‘coefficients of .566 and .507 found in this study between
the Aptitude teast scores and first-quarter and first-year
engineering grade-point averages respectively;were oon#
giderably lower than the correlation coefficient of .73
reported by Borrow (4). However, it should be noted that
the study reported by Borrow was concerned with the rela-
tionship of the Aptitude test scores to grades achieved
by students in a nine-week introductory course during a
special summer session, whereas the engineering grades
schieved by students involved in this study were made
during the regular echool year. The average of grades
achieved on five technical courses (Mathematics, Chemistry,
Physics, Maunfaoturing Processes, and Drafting) was used
as the criterion of succeas in the atudy reported by
Borrow, while for this study the criterion was the avere

age grade achieved in courses in Chemistry, Mathematics,
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English Composition, Mechanieal Drawing, General Physics,
and a study of the Engineering Profession. Comparison
of the above coefficlentas should take these differences
into consideration.

Pre-Engineering Inventory snd grades.--Correla=
tion of the Pre~Engineering Inventory seores with first-
quarter grade-point average resulted in a coefficient of
646 for this study. Stinson (37) reported a coefficlent
of ,609 for his study and Vaughn (39) found a median
correlation of .62 for 10 college groups when a composite
score, based on three gections of the test, was related
to firat-semester grade-point average, Correlation of
the Pre-Engineering Inventory with first-year grede-point
average resulted in a coefficlent of ,558 which was only
glightly lower than the coefficient of ,572 reported by
Stinson., The findings of this study as shown here are
in close agreement with the results of these other
investigators.

Chemistry test and grades.~-In this study the
Chemistry test was found to correlate .602 with first-
quarter grade-point average which differs but slightly
from the .598 reported by Stinson (37), who considered
first-quarter engineering gredes, and the ,589 reported
by Gould (19), who considered first-semester grades in
the general college population. It 1s a little higher

rthan the r = .57 reported by Bartlett (1), in 1943, for
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the correlation of the chemistry test with first-semester
grades in engineering.

The correlation of the chemistry teast and first-
year grade~noint average was .579, a riguéc gomewhat lower
than the ,652 found by MeClanahan (26), in 1947, but a
1ittle higher then the .558 reported by Stinson (37) 4in
1948, While this study and those of MeClanahan and
Stinson show a relatively high correlation between the
Chamiatry test and engineering grades &%t Colorado Agri-
cultural and Mechanical College, Clevenger (7), in 1948,
reported a correlation of .496 between the Chemistry test
and firgt-year grade-point average in the Forestry Divi-
sion of the College, Thie parallels the findings of
Butseh (6) and Freeman and Johnson (16) who reported a
variability in predictive data between the various schools
of a University.

A.C.E, tegt and gradeg.~~The correlation of the
A.C.E., test and first-guarter grade-point average in this
study, r = 427, differs but slightly from the r = ,406
reported by Stinson (37) and approximates the median
correlation of other similar studies.

The A.C.E. test correlated .4731 with firat-
year grade-point average which was considerably lower
than the .648 found by MeClanahan (26) but practically
identical to the .44 reported by Bartlett (1), in 1943,
and somewhat higher than the .34 reported by Laycoek and
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Hutcheon (24) in 1939.

While the findings of this study closely approx-
imate those of Bartlett (1) snd vary but little from those
of Layeock and Hutcheon (24), there ies a considerable
difference between the results reported by MeClanahan (26)
and those of this study in the relstionship of tnoAA.c.E.
test scores to first-year grades. This may possibly be
due to differences in the samples studied. The sample
studied by MeClanahan was composed of 57 members of the
freshmen class of 1945 and conceivably did not gontain as
high a proportion of wer veterans as would be found in the
clagses of 1946-47 and 1947-48 from which the sample for
this study was drawn., It should slso be pointed out that
the study of MeClanahan deals with the general population
of engineering students, while this study weas concerned
with those engineering students who had availed them-
selves of counseling services, Beesause of these differ-
ences 1t might be argued that the findinge of this study
are more pertinent to the counseling of war veterans. A
need for further study is indicated.

English test and graodes.-«The correlation of
the English teast with first-quarter grade-point sverage
produced a coefficient of .415. Bartlett (lf andchdor
and Adler (15) found coefficients which were higher than
that of this study, the reesults being .48 and .62

resgpectively.
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When the relationship of the English test %o
first-year grade-point average was computed in this study
the coefficient obtained was .579. This compares favore
ably with the r = .583 found by MeClanahan (26) and the
r = ,60 reported by Feder and Adler (15), The increase
in the coefficient from a firast-quarter to a first-year
relationship with the English test scores, .415 to .579,
might poseibly be due %o the fact that comprehension of
English 1s a more important factor in scholastic achieve-
ment for the firat-year as a whole in the Englneering
Division than 4t is for the first-quarter.

Reading test and gradeg.~~The lowest zero-order
coefficient of correlation found in this study resulted
from the relationship of the Reading test scores to firste
quarter grade-point average, r = .227. This was conside-
erably lower than the » = .57 reported by Feder and
Adler (15).

Correlation of the Reading test scores with
first-year grade-point average produc;d a coefficient of
«302 which was also considerably lower than the r = .49§
found by both Feder and Adler (15) and MeClanahan (26).

| The ecorrelation of the Reading test with grades
igs much lower than thet found by MoClanahan (26), as was
the case in the relationship of the A.C.E. teat %o grades
when the two studies were compsred. This may be con-

sldered as a further indication that variations may



possibly be due to differences in the samples studied.

R

Intercorrelation between the tests used in this
study indiceted that the A.C.E., Reading, and English
tests measured common factors to 2 considerable degree.,
The coefficlents expressing the relationships are =g
follows: A.C.E. 2nd English, r = ,750; A.C.E, and Reading
X = .777; English and Reeding, r = .748. This measure-
ment of common fsetors by the three tests was also found
by Clevenger (7) and McClanahan (26). The coefficients
reoorted in the two studies differ only slightly from
those above, leasurement of common fagtors to & consid-
erable degree wag also indicated by intercorrelation of
the Engineering and Physical Sclence Aptitude Test,
"re-Engineering Inventory Test, Chemietry, and American
Council on Education Paychologieal Examination, the
coefficients ranging from .607 to .B1lAk.

The Resding teest produced reletively low inter-
correlations-zs follows: Reading and Aptitude, r = ,505;
Reading and Chemistry, r = .387; Resding and P.E.I.,

r = 463, Clevenger (7) reported a range of .147 to .270
- for the intercorrelations of the Chemistry test with the
Resding, A.C.E., and English tests in his study of fore
estry students, ani McClanshan (26) found & range of .1l57

%o .543 for the same intercorrelations in his study of



engineering students.

The faect that none of the variables used in this
study produced low intercorrelations and high correlation
with the eriterie of success is an explanation of why
multiple correlation failed to increage the ccefficients
to the extent found in the studles of Clevenger (7) and
MoClanahan (26),

Qsﬂkln§£1§§££f§§&££i

Combinations and first-guarter grades.--The
highest coefficlient of multiple correlation found in this
study for the prediction of first-quarter grade-point
average, R = .796, resulted from a combination of the
Chemistry and P.E.I. tests and firstequarter grade-point
average., ’All other possible combinations of two variables
and first-quarter grade-point average produced multiple
coefficlents which ranged from .440 to .672. Whenever the
Chemistry or P.E.I. tests were included in the combina-
tions there was sn increase in the multiple coefficient.
Clevenger (7) in his study of forestry students found
that the Chemistry test increased the coefficient when
included in multiple correlation.

Various combinations of three variables and
first-quarter grade-point average resulted in multiple
coefficients which ranged from .631 to .694, the highest
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being produced by a combination of the Chemistry, English,
and P.E,I. tests and first-quarter grade-point average,.

The combinations of variables which produced
the highest correlation with first-quarter grade-point
aversge in thies study included the P,E,XI. test. When 1t
was included with the Chemistry and English tests the
coeffiocient was 654, and when the Chemistry and English
tests were used alone the coefficient dropped to .619.
However, the increase in the eoerrioiant geined by the
addition of the P.E,I. test does not seem to be warranted
as 1t requires approximately six hours to administer
while the Chemistry and English tests require approxi-
mately one hour aplece. Therefore, it 1s considered that,
of the tests considered in this study, a battery of the
English ond Chemistry %tests 1s the most efficient pres:i-
dictor of first-quarter grodes.

Combinations and first-year grades.--The highest
multiple coefficient found for combinations of variables
and first-year grade-point average was .824., Thise re-
sulted from correlation of the English and P.E.I. tests
and first-quarter grade-point average with first-year
grade-point average. Almost identical results were ob-
tained by substitution of the Chemistry test in place of
the P.E.I., the coefficient being .822., The elimination
of first-quarter grade-polint average from these combina-

tions snd others used to prediet first-year grades caused
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a marked drop in the multiple coefficient. In this study
the correlation between firat-quarter and firgt-year
.grade-polnt averages was found to be .768. Stinson (37)
reported a correlation of .841 between firast-quarter and
first-year grade-point average. It appears that the most
efficlent method of predicting o student's firet-year
grade-point average after completion of one quarter is by
referral to his first-gquarter grade-point averége.

When first-quarter grades were not considered
ag a factor, the best predictor of firsteyear grade-point
average, through mulfiplc correlations, was 2 combination
of the Chemistry and English teste., When the scores made
on these two tests were combined with first-year grade-
point averago the resulting multinle coefficient was .672.
HeClanahan (26) found that, of the tests which he consid-
ered, the best and most economical battoiy for predicting
freshman engineering grades at Colorado Agricultural and
Hdechanieal College was a combination of the Chemistry
and English tests. This combination produced & multiple
coefficient of .814 when correlsted with freshman grades,
His findings are among the highest reported in the 1lit-
erature for multiple correlation of varisbles and firste
year grades.

The fact that there is a conasiderable dif-
ference between the ,672 feported in thias study and the
.81k reported by MoClanahan (26), when both studies
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considered the seme variables in relation to identical
eriteria, is a further implication that variations in
results found may possibly be due to differences in the

samples studied,

H&!.Q% ata in

300&33 achieved on the Engineering and Physical
Sclence Aptitude Teat by the students used in this study
correlated ,566 with firet-quarter grode-point average
and .507 with first-year grade-point aversge. When the
scores were used in multiple correlation with various
coﬁbinations of the other variableg included in the study,
they falled to increase the coefficients to any marked
degree, Veriables other than the Aptitude test were
found to be better predicteors of acedemic achievement,
either when considered aingly or in multiple correlation,
and are presently employed in counseling prospective
engilneering students a2t Colorado Agricultural and
ﬁeohantcal College,

Apparently, because the Aptitude test was but
a falr predictor of achievement and messured common
factors to a considerable degree, 1t falled to add much
of value to multiple correlation.

Because of these findings, no recommendation is
made for the addition of the Aptitude test to the battery
alreedy employed in ccounseling preospective engineering



students at Colorado Agrioultural and Mechaniesl College.
Recon tions for
e

The Engineering and Physiosl Science Aptitude
Teat was administered to entering engineering freshman in
the f211 of 1948 at Colorado Agricultural and Hechanical
College., Test scores of 136 students are aveilable.
Results of a study to determine the relationship of test
gecores to acedemic =chievement in the general population
of the Engineering Division may prove uaetui to counselors.
A factor analysie of the six parte of the test may 21so be
of value,

The findings of studies already completed at
Colorado Agricultural and Mechaniocal College have shown
that there is a variability in »redictive dnta between
the Divieions of Foreatry and Engineering, Similar
studies ghould be conducted tovdetermine the most effi-
clent gredictoré of asademic suacess in the seversl
Diviegions of the College,

This study has indicated that there may be
variations between groups within the population of a
Division as well as between the Divisions of the College.
Some of thesz groups are slesrly differentiated, such as
the Departments of Botany and Plant Pathology, Mathe-
matics, Chemistry, and Physics within the Division of

S8cience and Arts, Others are lesa clearly dafined,
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such as the group considered in this study.

The necessity of periodic research along these
lines seenms apparent from the frot that the composition
of college atudent bodies has been considerably changed
by the vetersns nrogrem and will undergo further change

ag the number of veteran astudents deecresses,



Chapter VI
SUMMARY

The Engineering and Physical Science Aptit&dc
Test was administered to 59 students who entered the
Engineering Division at Colorado Agriculfural and Mechan-
ical College either during the school year of 1946-47 or
that of 1947-48. All of the students in this group had
received counseling at the College, either voluntarily
or upon faculty suggestion, prior to, or shortly after
admission.

The purpose of this study was to determine what
valueé the Engineering and Physical Science Aptitude Test
might have towards improving the data used in counseling
prospective engineering students. In order to aid in
answering the problem, scores made on tests other than
the Engineering and Physical Science Aptitude Test were
also used., Data obtained from these other tests are
presently used in counseling engineering students.

The variables used in this study were as
follows:

1, First-quarter grade~point average Varlable 1
2. First-year grade-point average Variable 2



3.

b,

Engineering and Physical Science

Aptitude Test

American Council on Education

Psychological Examination

Iowa Placement Examination

Chemistry Aptitude

Nelson-Denny Reading Test

Cooperative English Test, Form PM

Pre~Engineering Inventory

Variable

Variable

Variable

Variable

Variable
Variable

Zero-order coefficients of correlation were

computed between each variable and first-quarter and

first-year grade-point average and resulted in the

following coefficients:

1.
2.
3.
b,
5.
6.
7.

most efficient of the single variables for prediction of
first-quarter grade-point average, r = .602, even though
the Pre-Engineering Inventory test produced a somewhat

higher coefficient of ,646.
ciency the length of time required for administration of

212 = ¢?69
rl3 = ,566
rih = 427

rls = .602

rlé = .227
rl7 = 415
rl8 = 646

8.
9.
10.
1.
12.
13.

re3 =
r2h =
r28 =
r26 =
re7 =
r28 =

.507
431
- 579
.302
579
558

The Chemistry test was considered to be the

In determination of effi-

W ~ O Wn

63
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the tests was considered. The P.E.I. test requires
approximately six hours for administration while the
Chemistry test requires approximately one hour.

For predioction of first-year grade-point average
from a single variable, first-quarter grade-point average
was considered the most efficient, the correlation coef-
ficient being .769.

Intercorrelation indicated that variables 4, 6,
and 7 measured common factors to a considerable degree
a8 likewise did variables 3, 4, 5, and 8.

Multiple coefficients of correlation were com-
puted between various combinations of variables and first-
quarter and firsteyear grade-point averages. The highest
coefficients obtained from using three variables were
as follows:

1. R1.578 = .694 3., R2,178 = .824
2, R1.358 = ,689 4k, R2.157 = .822

The highest coefficients obtained from using
two variables were as follows:

1., R1.58 = .696 3. R2.17 = .820
2. Rl.48 = ,672 L, R2.13 = .775%

When various combinations of three variables
were considered in multiple correlation predictions of
first-quarter grade-point average, the Engineering and
Physical Science Aptitude Test was involved in a combina-
tion which produced the second higheast coefficient.
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Combinations of three variables which produced the two
highest predictions of first-year grade-point average dld
not involve the Aptitude test. The Aptitude test was not
involved in those combinations of two variables which pro=-
duced the two highest predictions of first-quarter grade-
point average but was involved in the combination of two
variables which was the second highest predictor of firste
year grade-point average,

In general, the addition of the Engineering and
Physical Science Aptitude Test to the other tests used in
this study did not increase prediction efficiency and 1t
could not be used as a basis for establishing a cutting
score which would efficiently serve as a criterion for
admission to the Engineering Division. Therefore, it
was considered to be of no additional vealue in counseling

prospective engineering students.
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VARIATES USED IN THE STUDY OF THE SAMPLE

Grado-%g;nt Avegggg ' Raw Score
Cage" rs rgt-

- NO. quarter year Aptitudc P.E. 1. A.C.E. Chemistry Resding English
1 1,27 1.27 92 91 133 32 138 178
2 2.50 2.4k 124 156 129 82 91 207
3 2.00 2.23 104 115 121 63 6L 172
kL 1.50 66 81 74 48 38 99
5 3.19 2.63 101 133 136 80 9k 160
6 1.19 1.00 82 118 113 60 77 142
7 2.13 68 95 96 104 56 119
8 1.88 1.79 113 150 130 o4 88 164
9 L5 1.35 83 112 130 69 102 129

10 1.28 1.12 62 80 101 35 1 N 98
11 1.50  1.29 9l 91 109 b2 88 203
12 3.19 3.13 116 177 141 89 113 249
13 1.21 0.97 52 56 70 31 37 69
14 1.38 1.69 96 114 121 63 90 127

L9



Grade-point Avefggg
Case Mirst- First-

quarter

No.
15
16
17
18
19
20
21
22
23
24
25
26
-
28
29

2.07
1.56
2.58
2,23
2.56
1.64
0.75
1.73
0.00
1.63
3.05
1.33
2.50
3.31
2.19

year
1.86
2.31
2.2h
2.42

1.77

1.72

1.51
3.12
1.51
2.39
3.04
2.02

Raw Score
Aptitude P B X A.C.E. Chemistry [Reading English
120 140 115 87 105 216
41 54 66 18 39 80
77 132 119 67 80 230
8s 93 105 59 64 181
ok 114 93 42 64 178
36 115 87 25 41 91
82 92 125 L2 124 | 224
66 96 80 36 59 130
sk 71 106 36 69 134
105 138 130 88 178
132 . 218 151 113 75 205
123 146 135 o 91 175
91 106 114 63 62 143
128 153 125 96 68 175
97 122 127 59 82 163

89



Grade-point Ave
R "T“'zrs'%-'ai_g

quarter

No.
30
31
32
33
3
35
36
37
38
39
40
%
12
43
Iy

2.23
0.00
3.19
1.07
1.69
1.38
2.77

2.11

2.00
1.82
3453
1.00
2.08
3.50
3.00

yeer
2.00
2.22
2.65

2.69
2.11
2.02
3.32

2.02

Raw_Score
Aptitude P.E.I. A.C.E. Chemistry Reading English

72 80 85 41 58 149
100 71 113 42 101 223
1 117 125 .89 110 184
101 100 101 52 119
91 58 108 sk 79 137
89 70 100 21 62 152
88 104 120 48 47 152
96 134 116 90 137 185
83 97 130 84 84 142
81 55 81 38 75 100
112 163 141 93 111 247
109 43 61 42 28 52
107 18 120 90 77 148
108 134 102 105° 90 188
127 134 109 104 56 176

69



Grade-point Average | Raw Secore
Casge irst- First-

No. quarter year Aptitude P.E.I. A.C.E. Chemistry Reading English
L5 0.00 5k 41 85 37 52 132
46 2,00 1,87 95 97 93 42 53 9k
47 0,42 16 69 37 76
48 1.38 51 74 106 60 87 184
49 . 0.88 35 Lo 85 32 by 85
50 1.40 1.38 57 100 109 63 49 99
51 0.00 63 86 30 63 118
52 0.69 1.3 b7 25 93 25 L6 118
53 0.58 64 67 99 36 63 128
54 2,19 102 83 100 46 76 113
55 1.05 91 128 48 96 180
56 0.71 70 61 99 Ly 78 102
57 2.00 1.96 63 104 122 40 92 218
58 2.13 61 129 48 73 89
59 1.88 114 155 ol 117 257

0L,
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