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Chapter I 

INTRODUCTION 

9 

The problem of the student who does not succeed 

in the Engineering Division of Colorado Agricultural and 

Mechanical Col lege is of prime importance to the indivi-

dual and to the college. Waste of public funds and waste 

of the economic resources of the student and his parents 

are involved when students pursue a course of study in 

which they ultimately will fail. Social waste is involved 

when a student withdraws from productive pursuits and 

strives for a goal which .he cannot accomplish, and there 

is a detrimental effect on the personality of the student 

when he fails in realizing the goal to which he aspires. 

Students without college training are generally 

admitted to the engineering course of study provided tbeiJ: 

high-school transcripts indicate sufficient credits in 

certain prescribed high-school subjects, and they are 

generally allowed to continue in this course as long as 

they maintain a certain prescribed average grade. That 

this pract ice is not completely adequate is evidenced by 
' the number of students who commence the engineering course 

and fail to graduate . A system which permits the discov~ 

of ~rospective failing students and directs them to a 

counselor for individual attention may reduce student mor· 
· t:g 1 1 t:v 
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It is generally recognized that students ex-

perience varying degrees of difficulty with various types 

of college subjects and that some fail in college engineer 

ing courses because of their lack of ability to succeed 

in the type of subjects taught in the engineering cur-

riculum. Various psychological testing instruments are 

used in college counseling programs to assist in discove 

ing and counseling students who will fail if they persis t 

in pursuing a course inappropriate to their abilities. 

It bas been the practice at Colorado Agricul 

and Mechanical College to furnish counselors with data 

which may assist them in estimating the potentialities of 

entering freshmen . These data consist of the student's 

relative rank with other students in his high-school 

graduating class and his relative rank on psychological 

tests which have been administered to all freshmen ad-

mitted to Colorado Agricultural and Mechanical College. 

The efficiency with which prospective failing 

students at Colorado Agricultural and Mechanical College 
. 

are discovered and counseled depends largely on the coun-

selor's knowledge of the prognostic value of the data 

furnished him, and the consistency of the interpretation 
r which he makes of such data . ·The counselor needs to know 

the validity of the data for estimating success in the 

particular curriculum for which the student is being con-

sidered, and he needs to interpret the dat& with reli-

~bil;:;_Y-/ 
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The problem 

The problem, then, is: How can the data 

available to advisers be used most effectivel J in the 

counseling pro ram of Colorado Agricultural and Me chani -

cal College for the guidance of f r e ahman students in the 

Division of Engineering? 

.,,,-1 Anal~ of the problem . - - 1 . What is the re-

lationship between grades achieved during the 

freshman year and graduation in the Engineering 

Division, Colorado Agricultural and Mechanical 

College? 

2. What relationship is there between 

scores achieved by fre·shman students on various 

psychological tests and grades achieve d during 

the freshman year in the Engineering Division, 

Colorado Agricultural and Mechanical College? 

3 . What is the relationship between high-

sch~ol academic achievement expressed in terms 

of rank in the high-school raduating class and 

grades achieved during the freshman year in the 

Engineering Division, Colorado Agricul tural and 

Mechanical Colle ge? 

4 . What factors or combination of the fac-

tor s considered are of optimum value in fore-

casting grade-point average for the freshman 

year in the Engine ering Division? 



5. What weigbts should be assigned to 

the retained factors to secure optimum prediction 

of the student's grade-point average during the 

freshman year in the Engineering Division? 

6. How can these data be used by coun-

selors at Colorado Agricultural and Mechanical 

College in counseling freshman students enter-

ing the Engineering Division? 

1-2 

Delimitation.--This study has been lim i ted to , 

the following groups : 

1. Students admitted as freshmen the first 

seme s ter of 1936-37, the Fall and lJITinte r quar-

ters of 1945-46, and the Fall quarter of 1946-47. 

2 . The American Council on Education Psy-

chological Examination for College Freshmen, 

1943 Edition; the Iowa Placement Examination 

Chemistry Aptitude, Series CA-2, Form M; the 

American Council on Educat on Cooperative 

English Test , Form PM; the Nelson-Denny Reading 

Test for Colleges and Senior High Schools , Form A. 

3. The data obtainable from the credentials 

and records of students on file in the Pegistrar 's 

office and the Office of Student Affairs, Colorado 

Agricultural and Mechanical College . 

The study has been restricted to the above 

limitations for the following reasons: 



1. The freshman class entering in the 

Fall of 1936 was the las t class whose members 

had the opportunity to complete their courses 

without the interruptions which occurred because 

of the war emergency , and therefore was possibly 

more representative of future classes than any 

other available sample . 

2. The freshman classes entering in the 

Fall and Winter quarters of 1945-46 and the Fall 

quarter of 1946-47 were the first pos t-war fre~h-

man classes which may have been indicative of 

future freshman classes entering Colorado Agricul-

tural and Mechanical College. 

3. The standardized tests are r egularly 

administered to all entering freshmen at Colo-

rado Agricultural and Mechanical College, and 

are data used in the individual counseling of 

studen ts . 



Chapter II 

REVIEW OF THE LITERATURE 

The literature contained many studies investi -

gating the relation of vari1aus predictive criteria to 

co l lege grades . Douglas (8) i n 1931 , Segel (33) in 1934 , 

Wagner (39) in 1934 , Mills (30) in 1936 , and Durflinge r 

(12) in 1943 , each have published summaries of the find-

ings of numerous investigators of this problem. Some of 

the later summaries duplicated many of the e arlier 

studies . rhe summary of Durflinger (12) i ncluded the 

findings of Dou las , Segel , and Wagner , and the results 

of several studies made during the period 1934 to 1943 . 

These s everal summaries indicated that measures of high-

school achievement and general aptitude tests have mos t 

f r equently been.used as prognostic criteria for co l lege 

success . 

Several studies of the f actors related to the 

success or failure of students .in engine e ring have bee n 

made in order to discover me ans of reducing s t udent mor -

tality in engineering colle ge courses. These studies 

indicated t he predict i ve value of various measures of 

high - s chool achie vement , and general aptitude and special 

aptitude tests . 

----------~---------------·-----· 



High-school achiev&m.ent 
and college grades 

15 

High-school achievement expressed either in 

terms of grades or relative rank in the high-school 

graduating class has been found by some writers to be as 

good a predictor of college scholarship as any other 

single criter ion. 

Douglas (8) in his summary in 1931 reported an 

average correlation between college marks and high-school 

marks to be .54. Wagner (39) concluded in 1934 from her 

summary of studies that past achievement was the best 

indicator of future college achievement. She reported 

that the vast majority of studies indicat ed the bigh-

scbool record to be the best single criterion for scholas 

tic success in college. 

Cole (5) in 1940 noted that actual correlations 

between high-school marks and college achievement grades 

found in different studies varied from .15 to .65, and 

concluded: 

The exact amount o f agreement in any given 
case depends presumably upon the extent to which 
contributing hi gh schools have had a common 
standard of marking. (5:299). 

Cole (5) further stated: 

••• the great variability in the perfor-
mance of students (as measured by grades) coming 
from different (high) schools ••• is not a 
guestion of the reliability of marks within each 
(high) school system. The real trouble is that 
each teacher tends to assign grades within what-
ever range of abilities her particular group of 
pupils may show . (5:297) 



and concluded: 

Marks that have been corrected for the 
variation from school to school still furnish 
the best single criterion of success in college 
--that is, the correlations show less variation 
than those between scholarship tests and college 
work, and the averag e coefficient is higher . 
(5:300). 
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Durflinger (12) concluded from his summary of 

previous studies 1n 1943 that the average correlation be-

tween college scholarship and hi gh-school scholarship 

varied from .50 to .60 with a median of approximately 

.55. Williamson and Bordin (41) sugge sted the reason why 

high-school grades correlated higher with college grades 

than did various types of tests may have been partly be-

cause high-school marks measured in addition to past 

achievement, "(crude and uncomparable) judgments of moti-

vation and study skills." (41:5) 

Rank and high-school marks.--Rank in the high-

school g raduating class has been found to be a good 

prognostic criterion by some investigators. Tuttle (36) 

in a study at the University of Illinois in 1935 found 

that high-school rank was a good predictor of college 

success for students who were above the 75th percentile 

and below the 25th percentile but .that it lost some of 

its value in the middle group . He concluded that there 

was a definite positive correlation between high-school 

achievement as indicated in rank in the gradua ting class 

and the length of attendance and degrees received. 

Cole (5) in 1940 stated: 



••• high school marks , ••• can be 
used quite effectively (for predicting college 
grades) if they are expressed in terms of rank 
or der instead of letter grade or per cents. 
(5:299-300) 

Williamson and Bordin (41) reported in 1942 

that high-school percentile rank was the best single 

predictor in the College of Science, Literature, and the 

Arts , University of Minnesota . 

High-school achievement and college en ineerin · 

grades.--Seyler (34) in a study at the University of 

Illinois in 1937 found that high-school rank correlated 

.59 with engineering freshman scholastic average, and 

stated that it is possible to predict with considerable 

accuracy the scholastic success in the freshman year of 

a g roup of students whose percentile rank in class falls 

within certain limits. He found 59 to be the high-

school percentile rank at which the most probable average 

of C was reached. He found 70.97 per cent of those fall-

ing at or above this rank made at least a C average, and 

that 75.07 per cent of those falling below this .rank made 

less than a C average. 

Bartlett (2) in 1943 reported extreme di ff er-

ences b e tween the relative value of hi gh school rank in a 

university eng ineering school and a smaller state en-

gineering school . In his study of an endowed university 

engineering school, he found that high-school rank was 

the poorest single predictor compared with the American 

Council on Education Psychological Examine tion and variou 
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Iowa Placement Examinations . In his study of a state 

college engineering school , he found high-school rank to 

be the best single predictor compared with the American 

Council on Educa tion Psychol ogical Examination and t he 

Iowa Placement Examinations . He concluded that this 

difference was because of the homogene ity of the smaller 

col l ege group , whose members came from high schools with 

similar standards located in more restricted ge ographi-

ca l areas , while the university cont ained a hetergeneous 

group , wmse members came from high school s of varying 

standards l ocated in widely dispersed communities . 

High-school achievement examinations and coll e 

ma rks, --some investigators contended that an achievement 

examination is as good a criterion of potential scho l as -

tic achievement in college as the i n ~elligence test . 

Condit (6) in 1929 in a study at Colorado State Teachers 

College found that " re l iable achievement tests yield as 

good results f or classifi cati on purposes as does a psy-
' 

cbological examination ." (6 : 335) and stated that 

The r eason for this probably lies in the 
fact that an achievement test involves both 
intel l igence and ap pl ication , whi l e the psy-
cho l ogical exami nation measures little more 
than an abstract type of ability . (6 : 335) 

Condi t (6) reported a correlation of . 45 between the 

Thurs t one Psychological Examination and average first -

year grades , and a correlation of . 49 be tween achievement 

t est scores and average first-ye ar grades . 

Wi lliamson and Bordin (41) in a study at ------------------·--------·----
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Minnesota in 1938 found that a battery bf six Cooperative 

Achievement Tests (General Mathematics for Hi gh Schools, 

hnglish, Contemporary Affairs, Literary Acquaintance, and 

General Science ) was, in general, superior to any one 

a ptitude test, either the Ohio State Univers i ty Psycho-

logical Test, the American Council on Education Psycho-

logical Examination, or the Minnesota College Aptitude 

Test , and nearly equal to b gh-school rank in predicting 

college scholarship. Leaf (27} in 1940 reported a cor-

relation of .63 between the Iowa High School Content 

Examination and average freshman college grades. Eurich 

and Cain (14} in 1941 concluded that general achievement 

tests provided a close second to high-school average s as 

a single basis for predict i on, and s tated that correla-

tions ranged from .39 to .64 for College Entrance Examina 

tion Boa rd Tests and gen-eral college scholarship. 

Douglas (8), Segel (33), Wagner (39), and Dur -

flinger (12), in the ir summaries found that investigators 

rep orted many correlations between general achievement 

examinations and college scholarshi p. The median cor-

relation between high-school con t ent examinations and 

college scholarship found in these four summaries ranged 

from .475 to .56, Table 1 (12 : 73). 

Durflinger ( 12) su gge sted that the reason for 

the lower correlation which be found in his summary of 

studies may have been be cause of the small number of 

studies summarized, or that the students may not have beer 



Table 1.--SUMMARIES OF CORRELATIONS BETWEEN CONTENT 
.EXAMINATIONS AND COLLEGE SCHOLARSHIPS . 
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Author Date Number of Median 
studies 

Douglas 1931 67 .55 

Segel 1934 13 .545 

Wagner 1934 88 .56 

Durflinger 1942 20 .475 

pre'pared in one or two parts of the content examinati ons 

since high schools have accepted the view that there is 

no significant correlation between the number of units 

earned in particular high-school subject-matter fields 

and scholastic success in college . He concluded that a 

two-hour achievement test will predict college scholar-

ship as w~ll as the more laborious methods of accumulatine 

the high-school record. 

Psychological te~ts 
and college grade 

One of the most frequently investigated cri-

teria of scholastic success has been the intelligence 

or general aptitude test. A study made by Langhorne (25) 

in 1939 at hmory University indi'cated a significant re-

lationshi p between the average percentile rank on an 

American Council on Education Psychological Examination 

and the length of time students were enrolled . Table 2 , 

reproduced from his study, clearly demonstrates the 
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association he found between average percentile rank on 

the American Council on Education Psychological Exam na-

tion and the number of quarters spent in college. He 

also reported that candidates for different degrees 

showed marked differences n average percent le rank on 

the American Council on Education Psycholog cal Examina -

tion, ranging fro m 30.9 at the beginning of the first 

quar t er to 63 . 6 at the beginning of the 12th quarter , 

Table 2. 

Table 2 . --INTELLIGENCE TEST RESULTS AS RELATED TO LENGTH 
OF TIME ENROLLED . 

G,uarters 0 1 2 3 6 9 12 Ove r 
12 

Ave . per-
centile in 
college 30 . 9 32 . 4 42.4 45 . 9 49.2 58.4 63 . 6 46.8 

Table 3 contains several correlations between 

various psychological intelligence tests and grades in 

college r eported in the studies summarized by Durflinger 
-

(12) in 1943, rang ng from . 41 to . 70. 

The median correlation of intelligence score 

and colle· c ·a.des repor t ed by Douglas (8), ... e e l (33), 

and ~·lagner 39 we r e between .40 an .50. I•urflinger' s 

summary (12) n 1943 of 47 correlations r eported in 

var ous studies made from 1934 to 1942 a median correla-

of .52 for t he period , Table 4. 

Williamson (40) n 1935 reported a study made 
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Table 3 . --CORRELATIONS BETV'lEEN PSYCHOLOGICAL TESTS AND 

.COLlliGE SCHOLARSHIP FROM DURFLINGER (12 : 70) . 

I nvestigator Ins ti tu tion Tests Criterion r 
grades 

Butsch Marquette u. Thurs tone First . 46,. 47 
semester • 49 ,. 49 

.52,. 53. 

Gladfelter Temple U. A . C . E . First • 52 ,. 57 
year . 59 

Hepner San Diego U. A.C. :8, . ) First . 41 
year 

Manning Ursinus U. Otis S-A First • 50 ,. 67 
year 

Morris Albany Jr . Ohio State First . 43 
Co l lege semester 

Quaid Phillips u. Ohio Sta. te First . 70 
year 

Quaid Phi l lips u. A.C . :&. . First . 66 
year 

at the University of Minnesota which indicated that the 

correlat i on of general aptitude tests and high - schoo l 

achievement wi th college grades had decreased over a 

period of 11 years . He asserted that this was not be-

cause of increased homogeneity of the student body but 

was probably because of change s i n educat ional and ad-

ministrative procedures, criteria of college grades , or 

increased efficiency of student personnel guidance . 

Cole (5) in 1940 summarized the reasons for the decline 

in correlation between general ability l evel and college 

achievement as follows : 



First the work of advising students in the 
high schools has resulted in a narrowing of the 
distribution of abilities because the poores t 
students do not go to college but are diverted 
by guidance into other types of education . The 
second is that colleges are working much more 
efficiently with their poore r students who now 
succeed better in their academic courses . The 
third is that many special courses have been 
established for below-average freshmen--courses 
in which they can receive good grades. (5:297) 

23 

Durflinger (12) in 1943 asserted that the 

higher correlation between intelli ence t ests and college 

gr~des which he found in studies made before 19 34 when 

co mpared w th studies made durin the period 1934 to 1943 

was probably due to a significant increase of relation-

ship between college grades and inte lligence tests . He 

attributed this increase to the designing of new intelli-

gence tests primarily for college s tudent s , the assigning 

of grades on the basis of intelligence tests, and the 

possibl e basing of college marks on course examinations 

which have a closer r elat ionship to intelligence tests . 

Table 4. --SUMMARIES OF C ORRELAT[ ON BETWEEN INTELLIGENCE 
AND COLLEGE SCHOLARSHIP FROM DURFLIN GER (12:71). 

Author Date Number Median 

Douglas 1931 160 .45 

Segel 1934 100 .44 

Wagner 1934 39 .40 to 5J 
incl • 

Durflinger 1942 47 • 52 
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Intelligence tests and engineerigg_ freshman 

grades. --Dvorak and Salyer (13) in 1933, in a study made 

at the University of Washington Engineering College , re-

ported a correlation of .374 between tbe unive rsity 

freshman engineer n average and the University of Wash -

ington Intelligence Test percentile scores. Laycock and 

Hutcheon (26) in a studJ at the University of Saskatche-

w~n in 1938 reported t hat the American Council on Educa-

t ion Psychological Examination correlated .34 with 

college engineering fresbman grades. Bartlett (2) in 

1943 found that the American Counci on Education Psy-

cholog ical Examination correlated . 4q with freshman 

grades in a university engineering college . He reported 

this to be lower than tbe correlation be found between 

the Iowa Placement Examinations n mathematics , chemistry 

and English , and freshman engineering grades . 

Ot her predictive 
variables 

Gladfelter (18) in 1937 reported the Coopera-

tive English test to be as valuable as either high-school 

rank or the American Counc il on Education Psychological 

hxamination i L predicting scholastic achievement, the 

correlation being . 57 . Manning (29) in 1939 reported a 

correlation of . 67 between the American Council on Edu-

cation Psychological Examinat i on and first-year college 

grades , and a correlation of .49 between Cooperative 

English test and first-year grades . He conc luded that 
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because tbe intercorrela.tion between the American Council 

on Education Psychological Examination and the Coopera-

tive English test was .73, they measured much the same 

thing . Gould (19) at Colorado State College in 1944 re-

ported a correlation of .558 between scores on the Co-

operative English test and first-semester grades , but he 

reported that the American Council on Education Psycho-

logical Examination was a better single predictor, the 

correlation being .63. 

The Iowa Placement Examinations have been re-

ported in several studies as having prognostic value for 

the first-semester college freshman grades . The Iowa 

Chemistry t est was reported by Gould (19) in 1944 to be 

next to the American Council on Education Psychological 

Examination in value as a single predictor of first-

semester freshman grades at Colora o Agricultural and 

Mechanical College in 1944, the correlation between these 

two variables being .605. 

Iowa Placement Examinations and engineer ng 

grades.--At the Missouri School of Mines, Armsby (1), 

after a n investigation of the prognostic value of the 

Iowa Placement Examinations, reported in 1932: 

la.cement examinations really did separate 
entering fr eshmen into three distinct groups--
a small group of very superior students at the 
top; a small i nferior group at the bottom; and 
a large group of not sharply differentiated 
students between these two extremes. ( 1: 322) 

He concluded that t he Iowa Placement Examine.-
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tions, taken as a group , constituted a very effective 

general aptitude test and enabl ed personnel workers to 

pick out with striking accuracy the very good prospective 

engineering students from the very bad ones. 

Feder and Adler (15) asserted in 1939 that the 

best single achievement or aptitude test to predict firs 

year engineering grades was the Iowa Mathematics Aptitude 

test (r,•.72). They also reported a rela.tively high cor-

relation of .69 between the Iowa High School Content 

Examination and first-year engineering grades, and state 

that this test and the Iowa Mathematics Aptitude test was 

a simple and efficient battery for use in predicting 

first-year engineering marks . Bartlett (2) found the 

Iowa Mathematics Examination to be the best single pre -

dictor, and Chemistry Aptitude the second best single 

predictor, of fr eshman grades in a university engineerin 

school. The I owa Mathematics Examination correlated . 69 , 

and the Iowa Chemistry Examination correlated . 57 with 

freshman engineering grades . He reported that the Iowa 

Eng lish Aptitude test ranked third, with a correlation o 

.48 with freshman engineering grades . 

Lower division college grades and engineering 

grade~.--Some engineering schools have made studies to 

determine factors which predict the success of students 

admitted from junior colleges into engineering schools a 

·the end of their sophomore year. Siemens (35) in 1942 

reported a study made at the University of California to 
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determine the relationship be t ween upper division en-

gine&ring grades and lower divis~on grades of local stu-

dents and transfer students . This study indicated that 

littl e difference existed between the two groups and that 

the equations developed on the local group wer e suffi -

ciently accurate to warrant their use on transfer groups . 

He ' found that predicted scores made from an equation de-

veloped from a study of grade-point average s on various 

subjects in the lower division and success criteria in 

the upper di vision correlated .89 J:. . 01 wi tb achieved 

grades of 200 juniors in the upper division. 

Engineering aptitude tests and engineering 

grades .--Several "engineering aptitude " tests have been 

developed to predict engineering scholastic success . 

Vaugh (38) in 1944 reported the deve l opment of a bat tery 

of six tests containing a mathematical test , a test of 

quantitative reasoning , a test of spatial visualizing , a 

test of artificial language , a test of mechanical in-

genuity, and a test of verbal comprehension . This batte 

was administered t o the freshmen of six engineering 

colleges , and correlated . 58 with freshman grades. The 

mathematical aptitude test was the best single predictor 

of the groups and correlated .51 with freshman engineer-

ing grades . 

The Measurement and Gu dance Project in En-

gineering reported in 1946 by Vaughn (37) was an atte ~pt 

to develop a group of engineering aptitude tests stana---·-------------------------·----· 
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ardized on a national scale. This project was approved 

by the Engineers Council for Professional Development , 

the Society for the Promotion of Engineering Education, 

and the Carnegie Foundation for the Advancement of Teach-

ing. The Pre-Engineering Inventory was developed first 

in 1943, revised for the third time in 1944, and admini-

stered to 35,000 individuals in many institutions. At 

the present time considerable research is being conducted 

to develop norms on these tests. 

Combinations of predictive 
variables and grades 

Various studies have repeatedly demonstrated 

that a combination of several variables predict academic 

success more accurately than any single variable alone. 

Durflin er {12) after a survey of the summaries reported 

by Segel (33), Douglas (8), and Wagner (39), and various 

studies during 1934 to 1943, came to the following con-

clusions: 

(1) Mul~iple correlation coefficients are rarely 
higher than .80 regardless of the variables 
used. 

(2) An intelligence test, a good achievement 
test, and high school grade averages to-
gether usually brlng the highest multiple 
.r.' s . 

(3) The multiple£ as found in the summaries 
is between .60 and .70. (12:77) 

Other multiple correlations between various 

combinations of variables and college grades which have 

been reported by various investigators varied between .54 
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and . 74, Table 5 . 

Table 5 . --MULTIPLE CORRELATION COl FFICIENTS REPORTED BY 
DIFFERENT I NVESTIGATORS . 

Predi cted variables 

High-school rank, intelligence , 
and High School Content Test 

Intelligence , high-school rank , 
college aptitude test , and 
f r eshman English 

T.C. P ,A. intelligence, elementary 
and English tests 

High- school marks, Ohio State 
University Intelligence Test , 
and study performance test . 

College Entrance Board t ests , 
high-school record, intelli -
gence test, and age . 

American Council on Educat ion 
Psychological Examination , 
high-school average , nglish 
test 

High-school scholarship , college 
apti tude test, and achievement 
test battery 

Multiole r 

. 59 

. 83 

men . 54 
wonen . 55 

.75 

.74 

. 69 

.69 

High - school rank , American Counci l 
on Education Psycholog ical Examina-
tion, Iowa Chemistry Aptitude test .74 

Reoorter 

Butsch 

Root 

Durflinger 

Harts on 

Crawford 

Gladfelter 

Willi amson 
and Bordin 

Gould 

Beyond a certain number, addit i onal variables 

add little to multiple correlations. Segel (33) in 1932 

and Manning (29) in 1938 found that the addition of 

variab l es beyond the number of three does not increase 

prediction -enough to justify their use. Drake and Henmon 

(10) in 1937, and Williams on and Bordi n ~41) in 1942, re-
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ported that for practical purposes two variables yielded 

correlations only slightly less valid than additional 

variables. Gould (19) in 1944, at Colorado State College 

found that high-school r ank and the American Council on 

.Education Psychological Examina ti )n produced as high a 

multiple r.. with first-semester grs.des as did five vari-

ables. 

Multiple correlation of variables with engineer 

igg grades.--Feder and Adler (15) in 193 reported a 

multiple correlation of .74 between the Iowa ~ontent 

Examination , Iowa Silent Reading test, Iowa Math Aptitude 

test, and an Iowa English Training test, and first-year 

grade-point average in engineering . 

Bartlett (2) at Yale University in 1943 arrived 

at a multiple correlation of .75 be tween freshman grade 

averages in engineering , and scholastic aptitude, mathe-

matical aptitude, college board subject matter examina-

tions, and adjusted hi gh -school rank. 

Sex differential -
Many studi es offered evidence indicating that 

t he dividing of students into homogeneous group s facili-

t a ted better prediction of scholastic success. Rundquist 

( 32) in 1936 found correlations between intelligence and 

grades to run .10 higher for women than for men. Willia 

son and Bordin (41) found at the Univ ersity of Minnesota 

in 1938 that prediction formulas based on single or 
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multiple variables differed for both sexes in forecasting 

college marks in specific subjects and in predicting the 

general college average. Dur fli nge r ( 12) concluded in 

1943 after reviewing the literature that r egression equa-

tions set up for a total group of men and women did not 

predict as accurately as one s et up f or eac h s ex separate1: . 

Variation of 
predictive measures 

Discrepancies b e t ween the predictive values of 

various criteria in different schools have been noted by 

several writers . Crawford 7) in 1930 stated as follows : 

Undergraduates differ gre atly as to point 
of view , motivation , scholastic training , social 
and economic status , and other factors signifi-
cant for academic achievement . Colle ge popula-
tions also vary in proportionate r e presentation 
of groups from different schools and localities . 
(7: 126) 

He went on to st ate that every institution must study its 

own student body and the college work as a whole in ar-

rivin at predictive formulas . 

Segel (33) in 1934 found i n his summary tha t 

correlations based on high-school achievement were more 

variable than those based on intelligence tests. He r e -

ported ~s to vary from . 29 to . 77 . He attributed this to 

variability between the meaning of mar ks from school to 

school . Tuttle (36) stated in 1937 : 

The percentage of true performance be tween 
high school rank and fr e s hman university r ecord 
vary considerably be t ween di fferent colle es of 
the same university . (36 : 117) 
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Freeman and Johnson (16) in a study at Minnesota in 1942 

found that predictive criteria varied so much in value 

from one division to anothe r that it was necessary to 

make separate predictive investications for different 

divisions in the same college in order to obtain satis-

factory resu lts. Butsch (4) in bis study at 1i1arquette 

University in 1939 found that the variation of correla-

tions between college grades and various predictive 

measures in the different schools of the college was so 

remarkable that each school had to study the tests in its 

own particular situation. 

Relationship of first-
semester grades to 
college success 

Cole (5) in 1940 stated that the first-seme s ter 

grades of colle ge s t udents are indicative of those they 

will continue to get . Eurich and Cain (14) in 1941 re-

ported that college grades achieved by students during 

the first semester correlated sufficiently high to base 

college graduation on succe ss achieved durin · the first 

semes ter. 

Using the findings of 
predictive· investigations 

Regression e qua t :lons derived from s t a tis tica.l 

treatment of combinations of t ests and other variables 

predictive of college grades have been used frequently to 

predict college grades of individuals. Williamson and 
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Bordin (41) in 1942 suggeste d the follo wing explanations 

for limitations in such a practice : 

1 . Grades are not perfectly reliable or 

valid crite ria of success . 

2. Even the most reliable and valid cri-

t eria would not yield coefficients of unity 

because 

Success in college comes not only from the 
possession of requisite aptitudes , but perhap s 
to an equal extent from skillful and persistent 
use of aptitudes in the appropriate type and 
level of academic competition . ( 41 :3) 

3. Too frequently the results of studies 
made on groups operating under heterogeneous 
conditions of motivations and related factors 
a r e applied to one person with little recog-
nition of what are often significant differ-
ences between the individual and the group. 
(41 : 4) 

Williamson and Bordin (41) furthe r stated : 

Generalized regression equat ons do not 
make proper allowances for individual factors 
except by means of the f actor of group prob-
ability ••• so me me thod of particularization 
of regre ssion equations mus t be devel ope d f 
one would obtain significantly higher (validity) 
coefficients ••• group s t atistics are indis-
pensable and yield a more reliable and valid 
criterion than anecdotal instances of chance 
association , the fact that a regression equa-
tion is inapplicable to large numbers of stu-
dents seems to indicate the omission of certain 
significant variables. At the pre s ent time 
such f a ctors ca n b e identified , if at all , only 
by clinical diagnosis and can be given weighing 
on ly by crude judgments. (41 : 4) 

Douglas and Maaske (9) in 1942 stated: 

Regre ssion e quations u sing certain vari-
ables as applied to one gr ou p can be used in 
predicting the degree of s cholastic succe s s 



for a new group only if the hypothesis that 
the two groups are similar in general ability 
ad preparation is well founded. (9 : 34) 

Douglas and Maaske (9) n a study conducted ove 

a period of three year s found the entering college groups 

studied to be statistically homogeneous and conclude : 

Barr ng radical chan •es in the total number 
of annual entrants, or in student selection 
polices, or unforseen circumstances, the group 
enter· n each succeedin0 year can apparertly be 
considered as a homogeneous sample from t he same 
population group with respect to general aptitude 
or scholastic achievement. (9:35) 

Freeman and Johnson (16) in 1942 concluded : 

In a fairl large majority of cases pre -
dictions (in individual cases) based on these 
measure s (correlations based on groups of stu-
dents) will be reasonably accurate. The re-
mainder will fail in various degree to afford 
a true picture of subsequent performance. This 

s especially important in the middle ranks of 
the prediction distr bution, for predictions of 
complete failure or signal success are compara-
tively more dependable . (16 : 35) 

Summary 

A review of literature gave evidence to support 

the following conclusions: 

1 . General aptitude t ests, measures of high-

school ach evement , and var ous special aptitude 

tests each tend to correlate positively with 

college freshman grades. 

2. Combinations of the above variables 

tend to correlate higher with college freshman 

grades than these variables taken sin ly. 
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3. The above variables tend to differ in 

their predictive value from one college to another 

and from one division to another in the same college 

to such a degree that each college and each divi-

sion needs to study these variables in its own 

particular situation. 

4. Regression equations may be used by 

counselors for transferring achieved scores on 

a combination of several variables into a pre-

d c ted grade which may be inte rpreted in t e rms 

of theoretical probability. 

5 . A predictive formula derived from a 

study of present groups of coll ege freshmen can 

be used in counseling freshmen of succeeding 

years, provided no radical changes occur in the 

college administrative policies or total number 

of annual entrants . 

6. Individual predictions based on tests 

are comparatively mo~e dependable for indicating 

failures or signal successes than for indicating 

s~bsequent :p3rformance in the middle ranks of 

the p rediction distribution. 



Chapter III 

METHODS AND MATERIALS 

3G 

In order to determine the relat onship between 

various predictive data and grades in the engineering 

division, data on members of the four freshman engineer-

ing classes entering in September , 1936, September, 1937, 

September , 1945 , and September , 1946, were studied. The 

data were collected from the files of the offices of the 

college registrar and the dean of student affairs . The 

office of the college registrar provided a scholastic 

record of each engineering student who entered in Sep-

tember, 1936, and September, 1937. The fi l es in the 

office of student affairs yielded data on engineering 

students who entered in September , 1945, and , eptember , 

1946. These data collected from the office of student 

affairs had been furnished to advisers for use in coun-

seling engineering students and incl uded the fo llowing 

inf or ma. tion : 

1. The position of the student in his 

high-school graduat ing class. 

2 . Raw scores made by the students on 

the Iowa Placement Examination, Series CAI , 

revised, A, Chemistry Aptitude, to be referred 

to hereafter as the Chemistry test. ------
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3 . Raw scores made by the students on 

the Cooperative English Test , Form PM, to be 

referred to hereafter as the English test. 

4. Raw scores made by the students on the 

American Council on Education Psychological 

Examination for High-School Seniors and College 

Freshmen , 1943 , Edition , to be referred to here -

after as the A. C. E . 

5 . Raw scores made by the students on the 

elson-Denny Reading Test for Colleges and 

Senior High Schools , Form A, to be referred to 

hereafter as the Reading test . 

6 . Letter grades achieved in col l ege sub-

jects, and the number of quar t er credits earned 

in these subjects by the students . 

The high-school rank of each student was re-

corded in his file either as a statement of the student ' 

relative positio n from the t op of hi s graduating class 

and the number in his graduating class ( the high-schoo l 

rank of a student who was ranked as sixth from the top o 

a graduating cl ass of 18 students was recorded as six in 

a class of 18) , or in terms of the quartile in which he 

stood in his high-school graduating class . 

The hig h- school rank of each student was trans 

lated into a percentage rank as follows : 

1 . The relative standing of the student 

from the bottoffi of his graduating class was found ---------
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by subtracting the number of his position from 

the top of his class from the number of students 

in his graduating class. I n the example above, 

for instance , the position of the student fro~ 

the bottom of his class would be 18 minus six , 

or 12 . 

2. The relative standing of the student 

from the bottom of his graduating class was 

divided by the number of students in his 

gradua ting class , and the resulting quotient 

mul tiplied by ·lOO . 

In the examp l e cited above the percentage 

high-school rank of the student would be 12 divided by 

18 and multiplied by 100, which would equal 66.6 per 

cent. Students who were ranked according to the quar-

tile in which they stood in their high-school graduating 

class were assigned a percentage rank equal to the mid-

point of their assigned quartile rank . 

The grade-point average a ttained by each 

student during his freshman year was selected as the 

criterion of freshman academic success in the engineer-

ing division. The files of each student contained the 

letter grades he achieved in each subject for which he 

had registered, and the number of quarter credits s emes 

ter credits in the September, 1936 and 1937 sampl e ) give 

for each subject. The freshman grade-point average was 

computed as follows: --·----.. ·- --



1. · Weights were assigned each letter 

grade , so that an 11 A11 equaled 4 , a " B" equaled 

3, a "C" equaled 2, a 11 D11 equaled 1, and an 11 F11 

equaled O. 11 VVF 11 (withdrawal failure) and 11 E11 

( incomplete) were counted as "F.11 "WP" (withdrawal 

passing) was disregarded. 

2 . Grade-points were computed by multi -

plying the number of credits by weight assigned 

the letter grade . 

3. The freshman grade-point average for 

the ye ar was computed by dividing the sum of 

the total grade points ea rned durlng the fresh-

man year by the total number of credits . 

Table 6 contains an exampl e of the computation 

involved in determining the grade -point average of a 

student . 

Table 6.--CALCULATIONS I NVOLVED I N TRANSPOSING LETTER 
RADES AND CREDITS TO GRADE -POINT AVERAGE . 

(A) ( B) ( C) 
Letter No . of hours We ights for 
Grades for which each letter {B 

registered grade 
A 5 4 

B 5 3 
C 10 2 
D 5 1 
F 5 0 - - - - - - - - - - - - - - - - - - - -

TOTAL CRhDIT HRS. 
60 ~ 30 -

30 TOTAL G"RADE POINTS 
2.00 Grade-Poi nt Average 

(D) 

X C) 

20 
15 
20 

5 
0 - - -

60 
-
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A student must maintain a grade-point average 

of 2.00 in order to be successful in this college . 

Sample studied 

Data from me.mbers of the freshman class enter-

ing in September , 1936 and 1937 , were studied in order 

to select a critical freshman grade-point average which 

would be indicative of the lowest grade - poi nt average 

which a student might acquire and still graduate from 

the engineering division. The freshman classes entering 

iL September, 1936 and 1937, were selected for this stud 

because they were the last classes whose members had the 

opportunity to complete the four-year eng neer ng course 

without the interruptions which occurred when mobiliza-

tion for war took plsce. 

The September, 1936 and 1937, sample consisted 

of 114 engineering freshman students , 40 of whom gradua 

from the engineering div sion y' (31 students graduated 

in four years, one student graduated in less than four 

years,,and eight students rema ned in college longer than 

four years before they graduated) . 

Data from members of the freshrr~n class enter-

ing the engineering division in Sept ember , 1945, were 

studied to determine the relationship be tween data fur-

nished advisers by the office of student affairs and 

freshman-year grade-point average . Fifty-seven engiree · 

1/ See Appendix A. 

' 

-----------· 
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freshmen constituted the September, 1945 , sample. Data 

on each of the variable s and h gh-scbool rank , the A. C. E. 

and the English , Chemistry, and Reading tests , were 

available for the followin g number of members of the 

sample g/ : 

1 . English test scores , 43 students . 

2 . Chemistry test scores , 54 students . 

3 . Rea.ding test scores , 54 students . 

4 . A.C. E. scores , 55 s t udents . 

5 . High - school rank , 35 students . 

6 . High-school rank, A.C. ~ . scores , and 

English , Rea.ding , and Chemi stry test scores , 

31 students . 

7 . A. C.E. and English , Reading and 

Chemistry test scores , 44 students. 

Data on members of the engineering freshman 

class , September , 1946 , were studied to determine the 

efficiency of a formula derived from the September , 1945 , 

sample study for predicting grade-po i nt a vera.ges of suc-

ceeding freshman classes . One hundred engineerin fresh -

men were selected for the September, 1946 , sample by 

selecting every third name of students li sted in alpha-
betical order . High-school rank , .C.E., and English , 
Rea.ding , and Chemi s try test scores were all a.va. lable for 

every member of t his sampl e'§/. 

g/ See Appendix B. 
'§/ See Appendix C. 

--------------------------· - ·-·---· 
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Chapter IV 

ANALYSIS OF DATA 

Raw data for the problem, How can the data 
' 

available to advisers be used most effectively in the 

counseling prograrr_ of Colorado Agricultural and Mechanica 

College for the guidance of fre s hman students in the 

Division of Engineering? , were gathered from the student 

files of the offices of student affairs and the registrar, 

Colorado Agr cultural and Mechanical College . These 

data consisted of the raw scores ach eved by freshman 

students who took the col l ege entrance exardna tions 

(the A.C.E. , and the English , Chemistry , and Reading 

tests) , credits and letter grades earned by all students, 

and , for some students , renk of the student in his high-

school graduat i ng class . 

Raw data were collected for four separate 

groups of students entering the engineeri ng div i sion 

during each of the four years : 1936, 1937 , 1945 , and 

1946 . 1I1he samples of the 1936 and 1937 engineering 

freshman classes were collec,ted for study to determine a 

critical freshman grade-point average for students 

graduating from the engineering division . Data on the 

1945 sample of · engineering freshmen were collected for 

the purpose of determining the relationship of first-year 
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grades with other data contained in the student f ile s . 

The 1946 sample of engineering freshmen was collected to 

t est the predictive efficiency of a regression equation 

based on the 194 5 sample when used on the entering fres h-

men of a succeeding year. 

The raw data used in this study were analyzed 

by statisiical me thods in order to determ ne their rela-

tionship to the criterion of success, grade-point aver-

ages, and to derive a regress ion equation from which 

9redicted grade-point averages could be calculated when 

the raw scores on variables we re known. By statistical 

·methods the standard error of the regression equation was 

computed in order to determine the probability that 

achieved grades would be equal to predicted grades derived 

by use of the re gression equation. 

Statistical methods 

Statistic al methods used in studyin · raw data 

from the 1945 sample in order to determine the relation-

ship of various variables with first-yea r grade -point 

averages involved the following steps : 

1. Zero -order correlations were computed 

to measure the statistical relationship between 

each of the variables and first-year grade-point 

averages . T~se zero-orde r correlations were 

computed by using the Pearson product - rrornent 

method (17 : 265-71). 



2. Intercorrelations were calculated 

between each of the variables and every other 

variable . This was done to determine the ex-

tent to whlch the various variables measured 

common factors . 

3. Us n these data, multiple-correlation 

coefficients were com~uted to obta n the rela-

tionship between various combinations of vari-

ables and grade-point averages. Multiple-

correlation coefficients were calculated by the 

Doolittle method described by Griffin (20) . 

The worksheet outlined in Dunlap (11 : 68 -9) was 

used to f'e.6ilitate the computation of nrultiple 

correlations. 

4 . Jith the most efficient pred ctive 

combination of variables , a regression equation 

was calculated by the method contained in Dunlap 

(11:69) . The regression equation is used as a 

device for predicting grade-point averages when 

raw scores of the variables are known. 

5 . The standard error of est mate ( ~ t)) 

was used to gauge the accuracy of predicting 

grade-point averages from the regression equation 

(17: 300- 1) . 

6 . The coefficient of 1'forecasting 

efficiency" (E) was computed for each mult ple 

coefficient of correlation in order to provide 



quick estimates of the efficiency of various 

combinations of variables fo r predictin · grade -

point average. (17 : 345-6) 
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Using the regress on equation, predicted grade 

point average s were calculated for each member of the 

1945 and 1946 sam; les. Zero -order coefficients of cor-

relation were calculated in order to determine the rela-

tionship be tween predicted and a chieved grades in each 

of the 1945 and 1946 sam les. 

To s i mplify the computation of pred cted grade 

point averE ~·es when raw scores on v ar i ables were known, 

a nomographic predictive chart was derived from the re-

gre ssion equation, and probability scales , giving the 

c hances in 100 that a student would make a grade equal 

to various grade levels when ~is predicted grade was 

known, we r e calculated by use of the standard error of 

estimate of tbe regression equation. 

Zero-order coefficients 
of correlation 

The Pearson product-moment method (17 : 265-79) 

was used to compu te zero-order coefficients of correla-

tion between first-year grade-point average and each 

variable, and between each of the variables with every 

other variable , Table 7 . 

The Ohemistry test was the best single pre-

dictor, the coefficient of correlation wi th grade-point 

average being . 652 . This was only slightly higher than 
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the A.C. li . whi~h correlated .648 with grade -point 

average. The English test with K = . 583 was third; the 

Reading test with£= .495 was fourth ; and high-school 

rank with r = .359 was t he lowest single predictor of 

grade-point average . 

Intercorrelations between the variables indi -

cated that the A.C. E . and the English and Reading tests 

measured common factors to a considerable extent and , 

therefore , should add little to the predictive efficienc~ 

of a combination of test s when used together in a battery 

The Chemistry test, the best single predictor, had a 
relatively low intercorrelation with all other variables 

and , therefore , should add to the predictive efficiency 

of a battery of other te sts when combined with them . 

Table 7 .--ZERO - ORDER COEFFICIENTS OF CORRELATION BETWEEN 
EACH VARIABLE AND VARIOUS SINGLE VARIABLES . 

Mea suring 
device ( 2 J ( 3) (4) ( 5) (6) 

(1) . 583 .652 .495 .648 . 359 

( 2) .157 .708 .777 .487 

( 3) .496 .543 .173 

(4) .907 .308 

(5) . 297 

(1) First-year grade- (4) The Reading test 
point average 

(2) The English test (5) The A.C. E . 

( 3) The Chemistry test (6) High-school rank ---~--~ 



Multiple coefficients 
of correlation 

4 17 

The Doolittle method (20) of computing multiple 

correlations be t ween var abl es was used to calculate 

multiple coe ff cients of correlation between all possible 

combinations of th e variabl es (the A. C. E. and the Pe ad-

in , En lish, and Chemistry tests, and high-school rank) 

with f rst-year grade-point ave rage. 

The nrultiple coeffic ent of correlatio . between 

a combination of the English a nd Chemistry test scores 

and grade -point average , rl.23, was found to be . 814 , 

which was considerably higher than the next h ighest mul-

ti pl e correlatio ~ of .708 be t ween grade-point average and 

a combination of the Chemistry test and the A.C. E . A 

combination of the scores on the Chemistry and English 

tests bas a greater efficiency for predicting grade - po nt 

avera0 e than does a co mb inat·o of any t wo of the other 

var iables : the A.C.E., the Readin test, the Chem stry 

test, the English test, and h gh-school rank , Table 8 . 

Table 8.--MULTIPLE CORRELATION OF A COMBINATION OF T ·o 
VARIABLES 'a'Ili GRADE-POUT AVERAGE . 

Combined 
variables 3 4 5 6 

rl.2x .814 .594 .660 .588 

rl . 3x X .681 .708 .686 

rl.4x X X .650 ·.540 

rl . 5x X X X .670 



·----------------------4---~ 
For example, rl . 45 may be found from the row rl.4x and 

the column 5 . Tbis value is .650 

1. Grade-point avera e 

2. The Engl sh test 

3. The Chemistry test 

4. The Reading test 

5 • The A • C • E • 

6 . H gh-scbool rank 

Mult ple coefficients of correlation computed 

between various combinations of three var ables and 

grade-point average indicated the English, Chemistry, an 

Reading tests formed the best combination of any three 

of the variables for predicting grade-point averages , 

the multipl e correlation bein .846 ; and that either the 

A.C. E . or hi h-school rank combined with the English 

and Chemistry tests provided batteries of three tests 

wh ich predicted grades with sligbt~y lower efficiency , 

the multiple correlation of both being .814, Table 9 . 

Table 9 .--./l LTIPLE CORRELATIONS FOR A COil BINATION OF 
THREE V IABLES iITH GRADE-POINT AVERAGE . 

Combined 
variables 4 5 6 

rl.23x .846 . 814 . 814 

rl . 24x X .665 .662 

rl .34x X . 722 . 711 

rl.25x X X .675 

rl.35x X X .758 

For example, rl . 345 may be found from the row rl.34x and 

the column 5. This value is . 722. -----------------------------·--·---·---· 



1. Grade-point average 

2 . The English test 

3. The Chemistry test 

4 . The Reading test 

5 • The A • C • .E • 

6. Hi~h-school rank 
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The correlation b etween combinations of four 

V8riables and grade-po nt average was found to be highes 
• 

between a combination of the Engl sh , Chemistry, a nd 

Reading tests, the A.C.E ., and grade-point average , the 

multiple coefficient of correlation being .848. The 

next best multiple coefficient of correlation found be-

tween a combination of four variables and grade-point 

avera ·e was . 846, the multiple coefficient of correla-

tion of a combination of the Engl sh test , the Chemistry 

t est , the Reading test, and high- school rank, wi th 

rade-point average , Table 10. 

Table 10.--11'.ULTIPLE CORRELATIO S OR A COMBINATIO , OF 
FOUR VARIABLES "I TH GRADE-POINT VLRA -E . 

Combination of 
four variables 5 6 -----------------------

For 

and 

1. 

2. 

3. 

rl.234x 

rl. 235X 

rl.245x 

.848 

X 

X 

.846 

. 816 

.677 

example , rl.2345 may be found from the row rl.234x 

the column 5. This value is . 848 . 

Grade-point average 4. The Reading test 

The English test 5. The A.C . E. 

The Chemistry test 6. High-school rank 
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The addition of high-school rank to a battery 

consisting of the English test, the Cherristry test , the 

Reading test, and the A.C. E. was found to add nothing to 

the multiple coefficient of correlation, the multiple 

correlation be ng .848. 

"Coeff cient of 
Forecasting Efficiency" 

The for mula , E = 1 - y1 - r 2 (17:345) (Eis 

the "coefficient of forecastin efflciency, '' r s the 

coeff cient of correlation between tbe variable or com-

bination of variables and the criter on, grade-point 

average) was used to estimate the reletive predictive 

efficiercy of various combinations of variables for 

predicting grade -point averages, Ta ble 11. 

A combination of the Englis , Re a ding , and 

Chemistry tests predicted grade-point averages about as 

efficiently as a combination of any four or more of the 

variables studied. The forecasting eff ciency of the 

battery of the English , Reading, and Chemlstry tests in 

predicting grade - point average was 46.7 per cent, and the 

forecasting efficiency of the combination of all five of 

the variables in pred cting grade-point average was 47.5 

per cent . Because of the greater economy of time and 

labor in predicting grades from three variables rather 

than f'rom five variables, the difference of e ght -tenths 

in forecasting efficiency can be disregarde when select-

ing batter es of variables for predicting grades for 
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counselin purposes . 

A combination of the Chemi stry test and the 

English test predicted grades with an efficiency of 41.9 

per cent, which was five and six-tenths less than the 

efficiency of redict n grades f r om a combination of 

all five variables , and four and eight - tenths less t han . 
the efficiency of predictions made from the best combina 

tion of three variables , the Chemistry , English , and 

Reading tests . These increases in forecasting eff cienc 

hardly compensate for the greater time and labor requ re 

to collect data and compute predicted grades from three 

or more variables . Because of the greater economy in 

time and labor , the English test and Chemistry test 

battery is most practical for use in counseli ng . 

Table 11.--THE CO~FFICIENT OF 11 FOREC STI:KG EFFICIENCY," 
E, FOR COMBINATIONS OF VA I ABLES HAVING TH:b. HIGHEST 
MULTIPLE COEFFICIENTS 01'1 CORRELATION,, .!'.., v'ITH GRADE, ... 
POINT AVERAGE . 

Variables r E 

1, 2 , and 3 . 814 . 419 

1 , 2 , 3, and 6 . 814 . 419 

1 , 2 , 3 , and 5 . 816 . 422 

1 , 2 , 3, and 4 .,846 . 467 

1 , 2 , 3 , 4 , an d 5 . 848 .47 5 

1, 2 , 3 , 4 , 5 , and 6 . 848 . 475 

1. Grade - poin t average 4. The Reading test 
2 . The English test 5 . The A .C . E . 
3 . The Chemistry test 6 . Hi h-school rank 



The regression 
equation 

5~ 

The regression equation based on the data for 

the Septembe r , 1945, group of freshmen in the Division 

of Engineering was as follows: 

v: .OOBX2 + . Ol6X3 - .16 

In this equation, the two independent variables, x2 

(score on the English test) and x3 (score on the Chemistr 

test), were used to predict the first-year grade-point 

average , W. 

Tbe standard error 
of estimate 

Tbe grade-point averages " predicted" from the 

regression equation may be considered as the "most 

probable " values accompanying given scores on the tests 

on which the regression equation was based. In order to 

find the probability of the predicted grade-point 

averages equaling various achieved grades when scores on 

test variables are known , the standard errors of esti-

mate for the predicted grade-point avera~e s were calcu-

lated by the fol l owing formula : 

oTes t ) = 01 J 1 - rr . 23 
~ t) = the standard error of estirrB.te 

01 = the standard deviation of 
achieved grade - point average 
distribution of the 1945 
sample 

- the multiple coeff cient of 
correlation between the 
Chemistry and En lish tests _________________ a .... nv .... cte,__aa,_c .... h _ __ e ..... v..;;...ect_._gra~-,PO~!}_! _ _ _ 
a r ge . 
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The standard error of estimate was found to be 

.45. 

From the regression equation a "predictedtr 

grade -point average was obtained . The probability that 

the true grade - point average falls within tbe limits 

minus and plus .45 from the predicted grade -point average 

is 68 i n 100 chances (17:300-1). It is almost certain 

that the achieved grade -point average wi ll fall within 

the limits predicted grade-point average plus and minus 

3 times .45 from the pred cted grade-point average. 

Predictive efficiency of 
regress on equation for 
succeeding groups 

The coefficient of correlation between pre -

dicted first-year grade-point avera ~es calculated from 

the regression equation and achieved first-quarter grade 

po nt avera es of individual s of the September, 1946, 

sampl e was . 657. Th s was sli ghtly lo wer than the co-

efficient of correlation of .676 calculated between pre-

d cted first-year ·rade-point averages , using the re-

gress ion equation, and the achi eved first-year grade-

po nt avera e s of the Sept ember , 1945, sample. Closer 

agreement betwe en the coefficients of correlat on should 

be expected if first-year achieved grades inst ead of 

first-quarter achieved grades were correlated with pre -

dicted first-year grades in the 1946 sample; however, 

the agreement between the coefficients of correlation of 



predicted with achieved grades in each of the 1945 and 

1946 sample.s , was close enou•1·h to warrant the as sump ti on 

that the regression equation computed frorr the 1945 

sample can be used to predict grades in the 1946 sample . 

In order to check the efficiency of the re-

gression equation for predicting the ach eved grade-poin 

averages of a succ eed ng freshmen clas s , a comparison wa 

made between the theoretical probability of students in 

the 1946 sample achievinc grades equal to or greater 

than grade s "predicted" by use of the regression equa-

tion, and the emp rical probability of students in the 

1946 sample of obtaining grades equal to or greater than 

grades "predicted" from the regression equation . 

Theoretical probability was computed bJ use of 

the standard ·error of estimate of predicted 6rades, and 

empirical probability was found by computing the percent 

ages of students in the 1946 sample who ach eved first-

quarter grades equal to or greater than the r pred cted 

first-year grades . Table 12, prepared by the method 

described by Fr eeman and Johnson (16:61-5) , shows the 

empirical probability of a student in the 1946 sample 

with a predicted first-year grade-point average equal to 

or better than 2 . 00 as having 40 in 100 chances of ob-

taining a first - quarter grade equal to or greater than a 

first-year grade-point average of 2 . 00. The theoretical 

probability of a student's achieving a first-year grade -

point average equal to or greater than a predicted first 
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year grade -point average of 2.00 is 50 in 100 chances. 

Table 12 .--EMPIRICAL PROBABILITY 'rABLE GIVING THE CHANCE 
IN 100 THAT A FRESHMAN I N THE DIVISION OF EN GINEERING 
WITH A PARTICULAR PREDIC TED SCORE ( ) WILL EAR T A 
GRADE EQ.UAL T'.) OR ABOVE DIFFEREN T SPECIF'IED GRADE 
LEVELS . 

Predicted 
grade-point 
average (W) 

3 .50 and above 

3.25 to 3.49 

3.00 to 3.24 

2 . 7 5 to 2 . 99 

2.50 to 2.74 

2.25 to 2.49 

2.00 to 2 . 24 

1. 75 to 1 . 99 

1.50 to 1 . 74 

1 . 25 to 1 . 49 

1.00 to 1.2'4 

• 75 to .99 

• 50 to • 74 

below . 50 

Chances 
a grade 

(1.00) 
D 

99 

99 

95 

90 

82 

70 

51 

31 

16 

10 

2 

2 

0 

0 

in 100 of earning 
equal to or above 

(2.00 ) (3.00) 
C B 

96 

96 

94 

88 

76 

60 

40 

13 

5 

2 

0 

0 

0 

0 

95 

95 

85 

80 

50 

35 

20 

0 

0 

0 

0 

0 

0 

0 

There was considerable discre pancy b etween the 

empirical and theoretical probabilities of achieved 

grades equaling or excelling predicted g rades . This dis 

crepancy was greatest at the extreme grade l evels and wa 

----------------------·---------· 
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least for grades about the 2.00 grade -point ave rage 

level. The number of cases f alling in the extreme grade 

intervals of the limited group of 100 students in the 

1946 sample was fe w, and any empirical probability based 

on percent age s of t hose achieving grade s equal to or 

above the g rade intervals containing such few cases 

should be expected to deviate considerably from the 

theoretical probability. 

Grit cal freshman predicted 
grade-point average 

In order to select a mi imum standard--a lower 

critical predicted grade -po nt average --at a point below 

which experi ence has shown first-year gr ade - point aver-

ages to be indicative of probable fa lure in the eng ine e 

in division, the samples of 1936 and 1937 freshman stu-

dents were studied, A bivar ia te frequency distribution 

showing the period spent in college by students making 

various grade-point a verage s and the number of graduates 

who had achieved various freshman grade-point averages 

indicated that more students ach i eving high grade s du rin 

their freshman year tended to graduate than did t ho se wh 

made only a passi,g grade-point average of 2 . 00 during 

their freshman year , and that students who made les s tha 

a passirig grade-point average of 2 . 00 during their fresh 

man yea r tended to have very little chance of gradua ting 

Table 13 . 

------· 



Table 13.--P~LA.TIONSHI OF GRADhS ACHIEVED DURING TE 
F "SH1i.A YEAR IN THE IVIS O OF ENGHELRI G, COLORAD 
AGRICULTURAL AND ME HA ICAL COLL.i:!. E, BY STUDENTS ENTER 
ING IN SEPTEllBER , 1936 and 1937, TO TI ME SPENT IN 
COLLEGE. 

umber of Freshman ear 
ears .50- 1.00- 1.50-

com leted .99 1 . 49 1.99 

Above 4 
ears 

4 years 

3 years 
but not 
4 years 

2 years 
but not 
3 years 

1 year 
but not 
2 years 

Less than 
1 year 

TOTAL 

2 

4 

2 

8 

1 

1 

5 4 

7 8 

4 4 

17 

e.vera ·e 
3.00 

UP Total 

2(2) 3 (3) 1 (1) 9 ( 8) 

1 1 ( 1) 3 (1) 

10 4 2 27 

5 1 1 26 

1 3 1 15 

(Figures in parentheses indicate number of students 
graduating) 

The following percentage s of students who mad 

indicated grade-point averages their freshman year 6radu -

ated from en ineering: 78 per cent of those who achieve 

a 3.00 or higher; 66 per cent of those who made 2.50 to 

2.99; 30 per cent of those who rr.a e 2 .00 to 2 .49; one 

per cent of those who made 1.75 to 1. 99; and none •ho 

made less than 1.75. 
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Generally , a freshman grade -point average of 

2.00 tends to be the lower grade limit which a student 

may receive and still have a chance of gra uating from 

the en ineer ng course. Only two students who made l e ss 

than a 2.00 grade -point average in their freshman year 

graduated from engineering, and these t wo students re-

ceived their de rees after spending five years in 

college . 



Chapter V 

DISCUSSION 
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The problem, How can dataavailable to advisers 

be used most effectively in the counseling program of 

Colorado Agricultural and Meehan cal College for the 

guidance of freshmen in the Division of Engineerin ?, was 

resolved into the following parts : 

1. Relationship between freshman enginee r·-

ing grades and graduation from the engineering 

div sion . 

2. Relationship between data furnished 

advisers and first-year freshman grades. 

3 . actors which , ~hen taken singly or 

in various combin tions with one another, are 

of optimum value in forecasting fresh.man grades. 

4. We ights assigned to retained factors 

in order to secure optimum prediction of first-

year freshman grades . 

5 . Means by which data furnished coun-

selors can be used in counseling students in 

the Division of Engineering . 

Freshman grades and 
graduation 

Freshman-year grades achieved by freshman 
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engineering students ente ring in September , 1936 and 

1937, we re found to be indicative of graduation fro m the 

engineering division . This finding agreed with those 

reported by Cole (5) in 1940 , who stated that first -

semester grade s of college students are indicative of 

those they continue to ach i eve , and Eurich and Cain (14) 

in 1941, who reported t hat college gra des achieved durin 

the first semester correlated sufficiently high to base 

college graduation on them . 

Disregarding all other factors which influence 

"drop outs" before g raduation , it was found in th s stu d 
, 

that a very small percentage of students who attained be 

low a 2 . 00 grade-point average gradua ted, and the propor 

tion of graduating students to failing students became 

increasingly higher as the freshman-year grade - point 

average increased. Among students who ranked below a 

2 . 00 grade - point average, the proportion of graduating 

studentswas so small that a grade-point average of 2.00 

may properly be interpreted as a critical fr eshman grade 

below which students have little chance of raduating 

from the engineering division . Fifty-six per cent of th 

students who made a 2 . 00 grade - point average or better 

during their freshman year graduate d , and 44 per cent 

failed to graduate. 

Data furnished advis ers and freshman , grades.--

Tbe relationship found between the variables considered 

in this study have been discussed below under the heading ----------------------------· 
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of each variable and tbe intercorre lation b etween vari-

ables. 

Chemistry test and grades.--The coefficient of 

correlation . 652 found in this study between the Chemistry 

test and first-year grades was somewhat hi gher than that 

reported by Bartlett (2) who reported r = . 57 between the 

Chemistry test and fre shman grades i n an engineering 

school. Bartlett found that the Chemistry test was a 

better predictor of first-year engineering grades than 

was th e A.C. E . 

The A.C .E . and grades.--The correlation betwee 

t he A.C .E . and first-year grades was found to be . 648 in 

this study . Thi s indicates the A.C . E . to be only slightl 

less efficient than the Chemi stry test as a predictor of 

fi rst-year grades in engineering . Th s correlation be-

twe en the A.C . E. and first-year engineering grades in 

considerabl y higher than that reported by Laycock and 

Hutchen (26) in 1938 , £ •. 34, and Bartlett (2) in 1943, 

r = .44, but was in close agreement with the correlation 

between the A.C .E . and general college grades ,£= .63, 

reported by Gould (19 ) at Colorado State College in 1944 

English test and grades.--The correlation of 

.583 between the English test and first-year grades 

found i n this study was only slightly above that re-

ported by ould (19) in 1944, who found£ •• 558, betwee 

the English test and first-semester general colle e 

grade s . Bartlett (2) in 1943 did not find as hi gh a 
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correlation between the Iowa English Aptitude Test and 

freshman engineering grades ,£: .48 , but reported that 

next to the Iowa Placement tests of Mathematics and 

Chemistry, the English t est ~as the best single pred cto 

of first - year grades in a university engineering school . 

Reading test and grades . --The Reading test was 

found to rank fourth highest in efficiency as a predicto 

of first - year grade- point average , with£ = . 495. This 

agrees with the findings of Feder and Adler (15) who re -

ported a coefficient of correlation of . 495 between 

reading ability measured by the Iowa Silent Reading Test 

and first-year grade - po nt average in an engineering 

school . 

High-school ranR: and grades . --High-school rank 

was found in th s study to correlate lowest with first -

year g rades , ~: . 359 . These findings do not agree very 

closely with those of Seyler (34) who found a correlatio 

of .59 between hi gh- school rank and engineering freshman 

scho l astic average . They do , however , agree closely wit 

the f indings of Bartlett (2) in 1943 who r eported that 

hi gh-school rank correlated .39 with first - year engineer 

ing grades in an endowed unive rsity engineering school . 

He found tha t h gh-scbool rank was the poorest single 

predictor compared with the A.C . E. and the Iowa placemen 

tests - - Chemistry apti tude and Engl sh ap t i t ude . This 

agre e s with the f i ndings of this study . 
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Intercorrelations between variables.--Inter-

correlations between the various variables in this study 

indicated that the A.C .E . and the English and Reading 

tests measured common factors to a considerable extent, 

and that of these three variables the English test - had 

the lowest intercorrelation with the Chemi stry test, 

r = .157. This, coupled with hi h relative correlation 

with grades , warranted the conclusion that a combination 

of the Chemistry test and the English t es t was the best 

battery of any two of the variables, the A. C. E. and the 

Chemistry, Reading , and English tests. The find ngs of 

Gl adfe lter (1~) reported the coefficient of intercorre-

lation b etwe en the A.C . E . and the English test was .73. 

This does not differ widely from r = .777 between the 

A.C.E. and the Engl sh test reported in this study. 

Combinations of 
variables andgrade s 

A combination of the five variables , the A.C.E. 

and the Chemistry , English, and Re ading tests, and high-

school rank , yielded a multiple coefficient of correla-

tion of .848 . This was higher than the multiple coeffi-

cient of correlation commonly found be tween comb nations 

of various variables and freshman grades, but approximat 

the findi ngs of Root (31), who reported a multiple r. = .83 

between a combination of an intell gence test, high-

school rank, a college aptitude test, and freshman Engll 

grades and college freshman grades . -------------------------·--~----



Both Bartl ett (2), who found a multiple 

£ = .75 between freshman engineering grades and a com-

bination of four variables , and Feder and Adler (15), 

who found a multiple£= .74 betwe en freshman eng neerin 

grades and four variables, reported similar multiple co-

effic i ents of correlation, which are lower than the find -

ings of Root (31) and those of this study . 

The multiple coefficient of correlation of a 

combination of the two variables, Chemi stry and English 

test and first-year grades , was found to be .814. This 

i s very near the multiple coefficient of correlation of 

.80 which was reported by Wagner ( 39) as the upper limit 

above which multiple corre l ation coefficients between 

combinations of variables and freshman grades are rare ly 

found , regardless ofthe variabl es used . (11 :77) 

Assigning we ghts to r e ta ned factors .--Tbe 

combination of the Chemis try test and the English test , 

with a multiple £= . 814 with first-year grades , · was 

found to be only sli htly less efficient than the com-

bi ation of all variables , wi th a multiple £ = . 848 , 

with first-year grades . A zero -order correlation of . 67 

was found ootween predicted grades , computed from a re-

gression equation based on a combination of the Engli sp 

and Chemistry tests, and achieved grades of 44 freshmen 

entering in Sep t ember , 1945 . This was only slightly 

lower than the zero-order coefficient of correlation of 

. 692 found between predicted grades, computed from a 



65 

regression equation based on a combination of all five 

variables used in the study, and obtained grades of the 

same freshman group. These findings are in agre ement 

with the findings of Williamson and Bordln (41) who con-

cluded that for practical purposes two variables yield 

correlations only slightly less valid than do additional 

variables. 

The coefficient of forecasting efficiency for 

a co efficient of correlation of . 814 between the battery 

of the Chemistry and English tests and grade-point aver-

age enables one to predict on the basis of the Chemistry 

and English test scores, the value of grade -point aver-

a es with an accuracy that is 41. J per cent better than 

chance. By "predicting" grades on the basis of the re-

lat onshi p found between all five yar abl e s and rade-

point average , the value of grade-point averages may be 

found with an accuracy 47.5 per cent be tter than chance. 

For purposes of counseling s tudents the com-

blnation of the Eng l sh and Chem stry tests was more 

practical than was the combination of all f ve var ables. 

The increase in predictive efficiency g ained by adding 

additional variables to the English and Chem stry tests 

battery does not justify the additional work an time 

involved n collecting and correlat ng the scores on 

additional variables. 

----·----



Use of data in 
counselirig -
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y use of the regression equation a grade-poin 

average may be "predicted" for a student when his raw 

scores on the English and Chemistry tests are known . The 

student's grade, predicted from the r egression equation , 

may be refe rred to as his "most probable " rade-point 

avera e . The true grade -point avera e of the student 

may , of course, vary from this most probable grade-point 

average, computed from the regression equation . The 

probable amount of this variation is indicated by the 

standard error of estimate , wh ich was found to be .45 

when calculated from the r egression equation based on 

the correlation of a battery of the Chemistry and Englis 

tests with first-year grade-point averages . 

The standard error of estimate , equal to . 45 

grade-point average , indicates that the chances are ap-

proximatel 68 in 100 that a student will achieve a 

grade-point average not less than . 45 grade - point aver-

age lower, or more than . 45 grade - point average higher , 

than his predicted grade-point average. 

An adviser could est mete the chances in 100 

that a student with iven raw scores on the Chemistry an 

English tests has of obtainin · any selected grade-point 

average , by determining the number of units of standard 

deviation that t he selected grade-po nt average is from 

the most probable grade -point average , calculate from 
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the regression equation , and translating the number of 

units of standard deviation i to percentage s by use of a 

table indicating the area under the normal probab lity 

curve corresponding to the distances on the baseline be-

tween the mean and various units of standard deviation 

( 17: 467) • 

The units of standard deviation of any se l ects 

grade-point sverabe from the most probable grade - point 

average , calculated from the regress on equation, ere 

found by finding the difference between the selected 

grade-point average and the most probable grade - point 

avera6e , and dividin th s difference by the standard 

error of estimate y'. 
The computation involved in calcul ating the 

most probable grade - point average from a regression equa 

tion and ca l culating the probability of obt a ning any 

selected grade - point average by the use of the standard 

error of measurement discourages many advisers from 

using the regression equation and standar error of 

measurement in est i mating the chances a student has of 

obtain ing a cert ain grade - point average . 

In order to facilitate the use by advisers of 

raw data on the Chemistry and English tests , a 

predictive chart , 'Table 14 , was constructed by 

y bdward B. Greene, Measurement of Human Behavior . 
New York . Odyssey ress . 1941 , p . 75-.-. 
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described by Lipka g/. y use of this chart, which is 

de si ned for use in counseling fr eshman students in the 

~ iv sion of Eng neerir.g at Colorado Agricultural and 

Me chanical College, it is possible to r~ ad the predicted 

grade-point averages when raw scores on the ~,nglish a nd 

Chemistry tests are known. 

Probability scales fo r assisting users in in-

terpreting the predicted grade-point average indicated b 

the Chem. stry and English test scores of an indivi dual 

were draf ted on the predictive cbart. The :predicted 

grade -point averages, 1.00, 2 . 00, and 3.00, were each 

selected a s the me an grade- point avera ge of tbe three 

s ep ara t e scales . The p robability of a student ' s achiev-

ng a gr ade - po i nt average equal to any specific predicte 

grade-point average on these scales was computed by 

changin · th e predicted gra de - point average scores i nto 

units of standard devi ation y and reading fro m a table 

the area under t he normal probaility curve correspondin 

to distances along the baseline b etween the mean and 

var ous units of standard deviation (17: 467). 

Adv sers should find the nomographic chart a 

prac tical device to determine , at a gl ance , the theoret 

cal chances a student has of obtaining a grade -point 

g/ Joseph Llpka , Graphical anq Mechanical Computa-
tion. New York. John ½iley and Sons , lnc. , 1918 , pp . 
45-46. 

y Edward B. Greene , QE• cit ., p . 59 . 
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average equal to a "C, 11 a I B;' or an "A" during bis 

freshman year . In using this dev ce in counsel ng an 

individual, advisers shoul d recognize that they are ap-

plyin to an ndividual the result s of a study made on a 

group operatirrb under he terogeneous conditions of mot va 

tion and other related factors, end that certain s gn fi 

cant var . ables present in the individual under considera 

tion may have been omitted . vVilliamson and Bordin (41) 

stated that "At the pre sent time such factors can be 

ident_fied, if at all, only by clinical dia nosis and ca 

be ·i ven we ghing only by crude judgments . 11 ( 41 : 4) 

Advisers using the nomo ra phic predictive char 

may question whether the results of th i s study should be 

used in 11 predictin6 11 the grade - point averages of stu ent 

who ent er the en ·ineer ng divis on during a suc ceeding 

year . The coeff cient of corre l ation of .657 found be-

tween the achieve and predicted first-quart er grade-

point averages (calculated from th e nomographic predicti 

chart) of 100 students ent ering the engineering division 

in ~eptember , 1946, warrants the assumption that the 

group entering each succeedin year can be considered as 

a homogene ou s sample from the same populr tion as the 

samp l e fro m which the re 5 r ession equation was derived ; 

therefore , advisers w~y use the re gres sion equation for 

counsel n members of succeeding groups entering the 

Divis i on of Eng ine ering provide d radical chan es in the 

total number of annual entrants, college admin stra.tive 
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policies, or other unforeseen circu~stances do not occur. 

Adv~sers are often undecided as to whether they 

should encourage an aspirant to the engineering course to 

matriculate in the engineering division during the fresh -

man year. By use of th e test scores on the Chemistry and 

~n lish tests and the predictive chart, the adviser may 

determine the probab lity of the student's obtaining 

during his freshman year a grade -point average equal to 

or greater than any specific grade level. Where the 

student's predicted grade-point average falls below the 

critical grade-point average of 2.00, his chances of 

raduating from the engineering division are aga nst him , 

and it may be advisable to refer him to the off ce of 

stu dent affair s ford agnosis and vocational counse l ing 

before he undertakes any defin te course of action. 

Such a procedure, if adopted by advisers , should reduce 

mortality among freshman en ineering students without 

prevent ng qualified aspirants from trying out in the 

engineering course. 

If faculty advisers are provided with a copy 

of the nomographic predictive chart , they should find i t 

helpful in the following respects: 

1. To determine those students who might 

be adv sed to take a limited program . 

2. To recommend to the office of student 

affairs for clin cal counseling cases of serious 

discrepancy be t een achievement and ability . 



3. To recommend to the office of student 

affairs for cl nical counseling those students 

whose measured abilities indicate possible lack 

of capacity to succeed in the engineering divi-

si on . 

Recommendations for 
further study 

The regression equation deve loped on the en-

gineering fr eshman class of September , 1945, seems to be 

useful in estimating the probability of success for stu-

dents entering the engineering division . It is possible 

that other combinations of test s might be worked out for 

the Divisions of Agr culture, Forestry , Home Economics, 

Science and .rts , and Veterinary Medicine . 

Further studies might be made to det erm ne 

other factors wh ch , when combined with the Chemistry 

and English tests, might increase predict ve efficiency. 

A study to determine the manner in which 

entrance tests may be used in counseling sophomore, 

junior , and senior students in thee ineer ng divisio n 

should be helpful to advis ers • 
., 

/ A study of ent ering engineering freshmen and 

their academic success made over a period of several 

years , to determine a critical score below which student 

have little chance of graduating f r om the engineering 

course , and to determine the i mplications of entrance 

test scores in regard to "predict ng" thi s critical scor 
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for aspiring freshman engineering students should furnis 

data valuable for use i n counseling students . 



, 

Chapter VI 

sm . . ARY 

The engineer ng division faculty advisers of 

Color-a.do Agricultural and Meehan cal Co l lege are provide 

by the office of student affairs with data on the colleg 

entrance tests - -the A. C.E. and the English, Chemis t ry , 

and Reading tests --and rank in the hi h-school graduati n 

class for each student enterin the eng neer ng division 

If some device , wh ch facilitated the evaluation of thes 

variables in terms of fu t ure academ c success , coul be 

furnished the adviser of freshman engineering students , 

be t ter guidance might be provided the students entering 

the eng neering division . The present study was under -

taken for this purpose . 

Raw data consisting of scores made by 44 

freshman students enterin6 the en neerin division in 

September , 1945 , were collected on five var ables other 

than marks achieved duri ng the freshman ye ar : 

1 . Cooperative En ·lish test , Form P M (variable 2) 

2 . Iowa Placement test , Chem stry 

Aptitude 

3 . elson-Denny Reading test 

4 . American Council on Education 

Psychol ogical Exam nation 

(var able 3) 

(variable 4) 

(variable 5) ----------------------,------·-·-·- --
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5. Hi h - &chool rank (variable 6) 

Zero-order coe fficients of correlat on were 

calculated between e ach of the se variables and first-yea 

grade-point average (variable 1) and found to be as 

follows : 

1 . r12 = .583 

2. r13 = .652 

3 . r14 = . 495 

4. rl5 - .648 -
5 . rl6 = .359 

Multiple coefficients of correlation were cal-

culated for the five variables n various combinations 

with 'one another. The . combinations of variables wb ch 

produced the hi ghe st multiple co efficient of correlation 

were as follows: 

1. rl.23456 = . 848 

2. rl.2345 = .848 

3. rl.234 = .846 

4 . rl.23 : . 814 

For practical purposes, the comb nation of 

variables , the tnglish and Chemistry tests, was the most 

economical and practical battery to use in counseling , 

and , th e r e fore , wa s used in the calculation of the follo -

ing regression equation: 

Grade -point average = . 008X2 + .Ol6X3 - . 16 

where x2 = English raw score , and 

X3 = Chemistry raw score . 
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The standard e rror of estimate was found to be 

. 45 grade - point average. Usin this figure a nomographi 

predictive chart was constructed to show the probability 

of attain ng grades equal to or greater than var ous 

grade ~vels . This device was designed to assis t adv ser 

in using raw scores on a battery of the English and 

Chemistry tests for counseling students . A study was 

made of freshman grades and chances of graduat ng of 114 

stude its ent er ing the engineer ng divis on in the ep-

tember, 1936 , and eptember , 1937, classes in order to 

find a critical freshman grade-point average . 

Th s critical score was determined to indicate 

students v.bose freshman -year grade-point average indi-

cated probable failure in tb e engineering division . lt 

was found that students who made below a grade-point 

average of 2.00 ha d l ittle chance of graduating from the 

eng neerin~ division; the r e fore, the 2.00 grade-point 

average was s e lected as the critical score and was en-

tered on the nomographic predi ctive chart to assist 

users in determining students who woul d probably fail in 

the engineering course . 

The zero-order correlation between predicted 

first-year rade s from the norrographic chart) and ob-

ta ned first-quarter grade-point averages of 100 student 

entering the eng neering divislon in eptember , 1946 , 

was found to be , 657. 

-------------------------·--- ----: 
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The best single predictor of f1rst-year en-

gineering grades among the variables was the Chemis t ry 

test , followed by t he A.C. E., the .English test , and the 

Reading test. Intercorrelati ons indicated that the 

~ngl sh test , the A.C. E., and the Re a ng test measure 

much the same thing and that of the three , the English 

test is the best test to combine w th the Chemistry test. 

The low correlation of high-schoo l rank with f rst-year 

grades indicated it to be the poorest predictor . 

Multip l e coefficients of correlations indicate 

that the Chemistry and English tests ~ere the best and 

most economical battery for predicting first-year grades . 

Addition of other variables did not increase the multiple 

coefficient enough to justify the addi t ional work in-

volved . 

The regression equa tion and standard e r ror of 

estimate were useful counseling devices which may be 

graphically represented on a nomographic chart to f acili 

t ate their use by advisers . By using the nomographic 

char t on which a cri t ical score has been aesignated , 

advisers should be able to es t imate the probability of 

students' s u cceedir..g in the freshman year of engineering 

and should be able to select st~dents whose chances of 

graduatin from the engineering division are small , and 
who are , therefore , possibly in need of further clinical 
counseling . 1-...- ------------------- - ----·-"·---- · 
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Appendix A.--VARIATES UShD IN THE STUDY OF TEE 1936 AND 
1937 SAMPLh OF FRESHMAN ENGINEERING STUDENTS . 

Case First-year Four-year Time in 
Number ra.de-point grade-point college 

average average (yea.rs) 

1 2.00 2 

2 2.76 l 
2 

3 2 . 38 2.1. 2 

4 2.55 2.16 5 ( gra . ) 
5 2 . 57 2 . 55 4 (grad.) 

6 1.47 1 

7 3 . 20 3 .39 4 (grad .) 

8 2 . 37 3 

9 2 .59 2.66 5 (grad .) 

10 1 . 63 1 

11 1.36 l½ 

12 1 . 66 1 

13 2 . 32 2 

1 4 1.72 l ½ 

15 3 . 59 2 . 92 4 (gra . ) 
16 . 56 2½ 

17 3.32 3.11 4 (grad.) 

18 .72 2 

19 1 . 70 l½ 

20 2 . 33 2 

21 2.16 1 

22 1 . 55 l 
2 

23 2.14 2 . 32 4 (grad.) 



81_ 

Appendix A.--VARIATES USED IN THE vTUDY F THE 1936 AND 
1937 SAMPLE OF FRESHMAN ENGINEERING STUDENTS. 
--Continued. 

Case First-year Four-year Time in 
Number grade-point grade-point college 

average average (:years1 

24 2.76 2 

25 2 . 76 ½ 

26 3.77 2 

27 1 . 63 1 

28 3 . 19 3 . 43 3½ & 1 
summer 
s e ssion 

(grad .) 

29 1.16 1 

30 3 . 00 3.01 4½ (grad.) 

31 1 . 38 2 

32 1.53 1 

33 2 . 51 1 

35 1 . 51 1 
2 

36 1 . 24 2 

37 3 . 37 2 . 71 4 (grad .) 

38 3.61 3.12 4 (grad.) 

39 2 . 74 2 . 04 4 (grad .) 

40 1 . 76 1 . 95 4½ (grad.) 

41 2 . 55 2 

42 3 . 42 3 . 21 4 (grad.) 

43 1 . 66 1 

44 .45 2 

45 2 .69 2 . 77 4 (grad.) 
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Appendix A. - - VARIATES USED IN THE STUDY OF THE 1936 AND 
1937 SAMPLE OF FRESHMAN ENGINEERING STUDENT • 
--Contlnued. 

Case First-year Four-year Time n 
I Number grade-point grade-point college 

average average {years) 

46 2 . 57 1. 
2 

47 2 . 22 1 

48 3 . 03 1 

49 2 . 42 1 

50 1 . 85 2 

51 2 . 50 2 . 38 4½( grad . ) 

52 2 . 54 2 . 45 4 ( grad . ) 

53 1 . 75 3 + 

54 1 . 21 1. 
2 

55 3 . 00 2 . 98 4 (grad .) 

56 . 82 1 

57 2 . 19 2 . 49 5 ( grad .) 

58 1 . 22 1 

59 2 . 07 2 . 34 4½ ( grad . ) 

60 1 . 57 1. 
2 

61 2 . 86 2 

62 2 . 00 2 

63 2 . 6 6 2 . 43 4 (grad . ) 

64 3 . 72 3 . 68 4 (grad . ) 

65 2 . 40 2 

66 2 . 30 2 . 17 4 (grad . ) 

67 2 . 32 2 



83 

.Appendix A.- - VARIATES USED IN THE STUDY OF THE 1936 AND 
1937 SAMPLE OF FRESHMAN ENGINEERING STUDENTS. 
--Continued. 

Case 
Number 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

First-year 
grade-point 

average 

. 82 

2.28 

2.08 

1 . 36 

2.33 

2.10 

2.60 

2 . 10 

1 . 69 

3 . 45 

1.48 

2.85 

1 . 66 

2.79 

1.47 

1.63 

2.41 

3 . 26 

·2 . 39 

1.16 

2 . 30 

1 . 48 

Four-year 
grade-point 

average 

2 . 06 

2 . 57 

2.27 

2.28 

2.18 

3 . 53 

2.61 

Time in 
college 
(yea.rs) 

1 

4 (grad .) 

2 

1 

4 (grad.) 

1 

5 (grad . ) 

2 

2 

1 

2 

½ 

1 
2 

4 (grad.) 

4 

4 (grad .) 

4 (grad.) 

2 

1 
2 

4 (grad.) 

2 

-----------------------· ------·---· 
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Appendix A.--v RI TES USED IN TH STUDY ' F THE 1936 AND 

1937 SAMPLE OF FRESHJ.1AN ENGINEERING STUDENTS. 
--Continued. 

Case First-year Four-year Time in 
Number grade-point grade -point college 

average average (years) 

90 3 . 10 2.56 2 

91 1 . 28 J_ 
2 

92 2 . 38 3 

93 3.13 2 . 86 4 (grad.) 

94 1 . 35 J_ 
2 

95 3 .89 3 . 61 4 (grad.) 

96 2.42 2 

97 .66 1 

98 3 . 52 3 . 58 4 (grad.) 

99 1 . 69 21,_ 
2 

100 . 57 J_ 
2 

101 2 . 53 2 . 84 4 (grad.) 

102 2 . 55 2 . 17 4 (grad.) 

103 2 . 55 2.21 4 (grad.) 

104 2.16 11,_ 
2 

105 2.90 3 . 25 4 (grad.) 

106 1.16 1 

107 . 83 1 

108 2 . 76 2.94 4 (grad.) 

109 1 . 11 2½ 

110 1 . 09 2 

111 2 . 87 2 . 61 4 (grad.) 

-----
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ppendix A.--VARIATES USED I N THE STUDY OF TH 1936 AND 
1937 SAMPLE OF FRESH :iAN ENGINEERING STUDENTS . 
- -Continued. 

Case First-year 
Number grade -point 

ave rage 

112 2.82 

113 1 . 75 

114 1. 40 

115 2 . 14 

Four-year 
grade-point 

average 

1. 97 

1 . 48 

Time in 
college 
(years ) 

5 (grad.) 

4 
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Appendix B. --VARIATES USED IN THE STUDY OF THE SEPTEMBER, 
1945, SA,il'LE OF FRESH.A ENGINEERING TUDENTS . 

Case High- A. C. E . Chemistry English Fe ading 1st year 
Number School raw raw raw raw grade-

Rank score score score score point 
average 
i n all 
sub.ie c ts 

1 45 52 77 40 1 . 62 

2 .5 99 62 12'.l.. 55 1 . 84 

3 .88 81 2 43 1.42 

4 101 67 168 78 2 . 31 

5 . 59 89 57 55 1 . 15 

6 159 112 112 3.47 

7 112 47 146 67 1 . 60 

8 136 82 118 110 2.00 

9 1:37 106 198 83 2 . 74 

10 . 89 146 105 208 115 3 . 77 

11 . 89 1 28 105 185 114 · 3 . 28 

12 84 41 163 1. 52 

13 . 44 117 51 77 2.19 

14 .80 98 70 142 57 2 . 68 

15 . 26 136 85 164 82 2 . 18 

16 . 8 3 122 54 187 93 2 . 75 

17 . 48 108 94 121 87 2 . 24 

18 . 31 108 91 132 94 1 . 54 

19 . 87 144 44 272 111 2 . 60 

20 11 5 78 114 95 1.15 

21 . 87 102 106 161 73 3 . 09 

-----------------------------------·-------------
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Appendix B.- -VARIATES USED I TH S UDY OF THE SEPTEUBER J 
1945, SAMPLE OF FRESH1~AN ENGI:NEERING STUDENTS. 
--Continued. 

Case High- A. C. E . Chenistry English Read ng 1st year 
Number school raw raw raw raw grade -

rank score score score score po nt 
average 
in all 
subiects 

22 92 56 136 78 1.78 

23 .84 97 55 142 82 1 . 55 

24 . 86 146 102 198 84 2.48 

25 .92 98 72 146 55 2.54 

26 .46 115 85 136 68 2.22 

27 .95 101 63 108 59 1.61 

28 . 92 88 39 114 72 2.43 

29 . 23 88 70 100 44 1 . 50 

30 . 44 93 79 98 36 2.87 

31 . 33 140 99 191 94 2.02 

32 . 89 110 77 164 78 2.52 

33 l;I.2 44 175 74 2 .17 

34 168 23 63 50 .69 

35 .85 106 88 171 82 2.79 

36 .49 90 88 93 64 1.63 

37 . 87 157 115 272 144 3.10 

38 149 46 236 122 2.10 

39 129 98 189 113 2.36 

40 . 62 42 34 184 45 .95 

41 .37 92 124 187 1.46 

42 78 92 119 71 . 96 
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Appendix B.--VARIATES USED IN THE STUDY OF THE SEPTEMBER 

1945, SAMPLE OF FRESH}.AN ENGINEERING STlDENTS. 
--Continued. 

Case High- A. C.E. Cremistry English Reading 1st year 
Number school raw raw raw raw grade-

rank score score score score po nt 
average 
in all 
subiects 

43 .26 88 10 185 61 1 .57 

44 . 87 123 115 104 3.36 

45 147 105 122 2 . 67 

46 72 36 50 .17 

47 121 29 75 1 . 43 

48 141 91 193 90 3 . 55 

49 159 85 152 2.57 

50 86 36 66 1.09 

51 .20 105 42 70 1.54 

52 • 75 112 44 175 74 2 .42 

53 . 87 137 77 245 97 3 .7 6 

54 .66 79 41 120 45 1.29 

55 . 94 126 55 176 106 2 . 13 

56 .68 133 50 210 118 2.12 

57 . 60 110 79 129 81 2 . 26 

-----------------------------------·--... ---
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Appendix c.--VARIATES USED IN THE TUDY OF THE SEP TEMBER 

1946, SA f.:PLE OF FRES HMAN EN GINEERING STUDENTS . 

Case First-year 
Number grade-p::>in t A.C.E . English Chemistry Reading 

average 

1 2.6 52 54 9 26 

2 2 . 7 95 91 93 99 

3 2 . 4 68 71 78 18 

4 1.9 49 57 54 22 

5 2 . 4 68 35 56 50 

6 3.8 99 90 97 99 

7 2 . 4 52 37 78 20 

8 3.2 98 75 88 97 

9 2 . 7 93 84 97 76 

10 2.2 86 44 85 47 

11 2.5 71 67 16 70 

12 2.1 94 86 84 97 

13 . 9 37 16 13 10 

14 2. 3 66 11 69 38 

15 1 . 8 59 44 71 60 

16 1.8 11 1 2 13 20 

17 3.0 65 54 71 67 

18 3.5 99 92 82 86 

19 3.0 26 67 27 38 

20 3 . 8 99 99 85 99 

21 2 .1 37 23 96 22 

22 1 . 3 61 25 21 52 

23 .9 89 45 6 50 
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Appendix c . --VARIATES USED I N THE STUDY OF THE SEPTEMBER 

1946, SAMPLE OF F RESHMAN EN GI JEERING STUDENTS . 
--Continued. 

Case First-ye ar 
Number grade-p()i. nt A .C .E . E glish Chem stry Re ading 

avepage 

24 3.8 82 58 88 54 

25 2. 3 62 65 77 42 

26 3.9 99 98 99 7 

27 . 5 71 57 89 19 

28 .6 67 46 52 53 

29 1 . 9 25 27 35 33 

30 2.3 62 82 21 56 

31 2.2 82 85 98 92 

32 1 . 9 4 5 65 56 33 

33 2.0 96 54 50 99 

34 3 . 1 86 77 56 75 

35 3 . 2 . 83 65 87 77 

36 1.3 40 12 31 6 

37 2 . 2 49 48 45 16 

38 2 . 2 71 28 56 45 

39 1 . 2 26 24 49 6 

40 2.4 98 86 47 97 

41 2 . 9 97 86 65 65 

42 3 . 5 99 84 97 92 

43 2.1 56 39 5 20 

44 2 . 6 71 68 3 88 

4 5 3 . 2 86 54 91 19 _______ ., __ . 
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Append x C . - -VARIATES USED IN THE STUDY OF THE SEPTEMBER 
1946 , SAMPL OF FRESHMAN ENGINEERING STUDENTS . 
--Cont nued. 

Case First- ear 
Number grade.,;.oi t A . C . F, . En 1 sh Chemistr Read ng 

average 

46 2.5 33 21 77 44 

47 .6 63 32 23 63 

48 1 . 2 10 5 5 4 

49 2.3 63 44 96 54 

50 .5 16 34 1 1 

51 2.3 70 52 21 25 

52 t; 62 20 55 18 ou 

53 2.4 73 86 39 68 

54 .3 7 7 1 5 

55 t; 87 q4 6 25 . " 
56 . 4 1 3 1 1 

57 2.1 70 24 82 10 

58 1 . 7 84 77 23 97 

59 2 . 8 78 32 55 42 

60 2 . 6 35 49 79 19 

61 2.8 68 37 45 33 

62 2 . 0 66 77 84 85 

63 3 . 7 80 72 99 68 
' 

64 2.2 88 77 60 24 

65 2.2 52 69 48 31 

66 1 . 8 66 28 69 64 

67 3.0 61 61 68 38 
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App endix C. --VARIATES USED I THE STUDY OF THE SEPTE 1BER 

1946 , SAMPLE OFF SHMAN Er;GI NEE ING STUDENTS. 
--Continued. 

Case First-year 
Number grade-point A . C . E . English Chemistry Read ng 

average 

68 2 . 8 99 90 94 99 

69 3.0 61 68 25 76 

70 2.4 73 62 38 47 

71 2.4 89 86 55 97 

72 1.0 80 77 30 74 

73 1.4 65 47 5 48 

74 2 (I e v 35 37 79 7 

7 5 2.8 66 78 '55 67 

76 2.5 65 51 39 77 

77 1 . 3 42 51 3 81 

78 1 . 6 16 39 7 25 

79 1.6 27 20 41 30 

80 2.1 61 48 41 65 

81 2.5 66 , 57 71 65 

82 2 .4 52 20 88 20 

83 1.1 91 61 52 65 

84 1.1 30 12 14 31 

85 1.8 25 20 96 5 

86 3 .6 . 99 60 97 53 

87 1.1 27 9 4 22 

88 2.5 39 67 85 39 

89 2.5 66 34 41 29 
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Appendix C .--VARIATES USED IN THE STUDY OF THE SEPTEMBER 

1946, SAMFLh OF FRES 1AN ENGINEERD G STUDENTS . 
--Continued. 

Case First-year 
Number gradE.-p::> nt A . C .E . Engl sh Chemistry Reading 

average 

90 1.0 56 44 20 31 

91 2 . 6 56 50 75 26 

92 2.5 66 39 52 29 

93 3.8 61 86 94 45 

94 . 7 23 9 39 31 

95 3.0 70 80 89 61 

96 2.8 80 63 93 38 

97 1 . 2 37 81 1 3 65 

98 3 .4. 79 7 5 96 83 

99 2.8 61 90 69 76 

100 1 . 9 21 19 25 52 

"---------· 
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