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ABSTRACT

The problem of predicting success for the student
who desires to enter the Forestry Division at Colorado
Agricultural and Mechanical College has become particularly
importent in these first few years following the close of
World War II. The profession of forestry has been attractive
to an unprecedented number of young men., As a result, all
schools of forestry have been besieged by unusually large
groups of students seeking admittance.

If counselors can increase thelr knowledge of the
reliability and validity of prognostic dataevallable, they
can make more consistent interpretations which will result
in greater efficlency in identifylng those students who will
fall.

The problem

The problem, then, i1s, How can the test score and
high school rank date made available to advisers be used most
effectively in coﬁnseling students who have stated a prefer-
ence for entering training in the Division of Forestry at
Colorado Agriculturel and Mechanical College?®

Analysls of the problem.--1l. What is the rels-

tionship between grades achieved during the freshman
year and graduation in the Division of Forestry, Colo-
rado Agricultural and Mechanical College?
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2, What is the relationship between scores
obtained on the battery of tests administered to
all new students and grades achieved during the
freshman year for those freshmen students desiring
to enter the Division of Forestry at Colorado
Agricultural and Mechanical College?

3. What 1s the relationship between rank in
the high school graduating class and grades eschleved
during the freshman year for those students desiring
to enter the Division of Forestry at Colorsdo
Agricultural and Mechanical College?

4, What factors or combinetion of factors
considered appear to be most useful in forecasting
scholastic performance for those students interested
in forestry?

5., What weights should be assigned to retained
fectors to secure best prediction of a student's
scholastic performance?

6. How can these data be used most effectively
by counselors at Colorado Agricultural and Mechanlcal
College in counseling students who plen to seek
entrance in the Division of Forestry?

Delimitetion.-~This study haes been limited to the

following:
l. Freshmen stating a preference for forestry
who were admitted the first semesters, 1935 a&nd 1936,

and the fall quearters, 1945 and 1946,



2. The followlng tests: The American Council

on Education Psychological Examination for College

Freshmen, 1943 edition; the lowa Placement Examination

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

Council on Education Cooperative English Test, Form

PlM; the Nelson-Denny Reading Test for Colleges &nd

Senior High Schools, Form A.

3. The data from students' records on file
in the Registrer's Office end the Office of Student
Affairs, Colorado Agricultural asnd Mechanical College.
The data were collected from the files of the
offices of the Dean of Students and the college Registrar
and included the following informationt
l, The relative position of the student in
his high school graduating class, commonly referred
to as high schoo} rank.
2. Raw scores made by the students on the
American Council on Education Psychological Examina-
tion for High School Seniors and College Freshmen,
19435 edlition, referred to here as the A.C.E.
5« Raw scores made by the students on the
Cooperative English Test, Form PM, referred to
here as the English test.
4, Raw scores made by the students on the
Iowa FPlacement Examination, Serles CAI, revised A,

Chemistry Aptitude, to be referred to here as the

Chemistry test,



5« BRaw scores made by the students on the
Nelson-Denny Heading Test for Colleges and Senior
High Schools, Form A, to be referred to here as
the Readling test.
6. Letter grades earned by students in college
subjects and the number of guarter credits earned
in these subjects by the students.
The high school rank was not avallable for all
the students whose records are reviewed 1in this study.
Vhen recorded, the high school rank was expressed in terms
of the quartile In which the student stood in his graduating
class or as a staetement of the student's relative position
from the top of his graduating class and the number in his
graduating class.
In order to facilitate comperison and enalysis it
was necessary to convert the high school rank of each student .
from a numericel standing to a percentage rank as follows:
l. The position of the student from the top
of his clsss was subtracted from the number of stu-
dents in 'the class to obtain the relstive standing
from the bottom of hls graduating class.
2. The relative standing of the student in
his class was divided by the number of students
in the class snd the resulting gquotient was
maltiplied by 100.
In the cease of students who were ranked by the

quartile of the gradhating class in which they stood, it
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was necessary to use the mid-point of the qusartile rank

to indicate assigned percentage rank.

Sample studled

Freshman forestry students entering in the fall
oi 1935 and the fall of 1936 were studied in order to ob-
taln data to select a criticallfreshman.grade point aver-
sge which would represent the lowest average a student might
make In hils freshman year and still graduste from the
Forestry Division. These two classes were selected because
they were able to complete the forestry course in four or
five years of attendance before the start of World Wer II,

The September, 1935, freshman forestry class
consisted of 97 students, while the 1936 class had 1062
students.

Data on freshman forestry students entering in
the fall of 1946 were studied to determine the relation-
ship between date furnished advisers by the 0ffice of Student
Affairs and scholastic performance during the freshman year.
By selecting every third nsme of students)listed by alpha-
betical rank and then eliminating those who did not have
complete scores or who did not establish & grade point
aversge, a final total sample of 94 cases was obtalned,
Test score and high school rank data were avallable as
follows for each variable in the sample.,

l. English test scores . « « « + 94

2. Chemistry test scores « . + » 94

Sy Reading tagt BCOPBR. «» s % '» » 94



4, A.C.E, test scores ¢« « « s » 94

Ba HeBoBa w a6 5.9 o s ¥l s s = %8

6. H.S.R., and A.C.E., Engllsh,

Reading, and Chemistry test scores. . 48

In order to check on the predictive value of
formulas derived from the study of the 1946 freshman class,
data were studied on those freshman students entering in
September, 1945, who expressed a deslre to enter the
Division of Forestry. There were 65 students in the
September, 1245, freshman forestry class. Test scores and
high school rank data were avallable as follows for each
variable in the samplé.

1. Engllish test scoress s » » » » 49

2, Chemistry test scores. . . « 49

3. Reading test scores. « « s « o 49

4, A, C.,E, test scores s « +» ¢« « « 49

Bl | BABRE ‘a v 6 Ol w0 SUi e Bl BT

6. H.S.R., and A.,C.E,, English,

Reading, and Chemistry test scores. . « 27

Findings and conclusion

Rew data were gathered on 94 students enrolling
in September, 1946, who indicated a preference for forestry
tralning. The data consisted of scores on six varilables
as follows:

l. Freshman year grade point average . variable 1
2. American Council on Education

Psychological Examination . . « « « variable 2



3. Cooperative English test, Form P.M. . variable 3
4, Iowa Placement test, Chemlstry
Aptitude s s o ¢ s o % o o = & + »s Yariable 4
6. Nelson-Denny Reading test . . . . . » Variable 5
6., High school rank. « « « « « ¢ o s &« » variable 6
Zero=order coefficients of correlation between
each variable and first-year grade polnt average were as
follows:

Lat pi8

«»618

& 1 rls «B63%7

3« rl4 = ,406
4, rld = ,547
B, 216 & 521
The best single predictor of freshman grade point
average for pre-forestry students wes the English test,
followed by the A.C.E., the Reading test, high school rank,
and the Chemlstry test. Intercorrelations showed that the
A.C.E.,, Bnglish, and Reading tests tend to measure common
Tactors. ‘
Multiple coefficients of correlation were computed
between comblinations of variables 1n order to determine a
combination that would give the most efficlent prediction
of success in forestry. The combinations producing the

highest multiple correlations were as follows:



1, rl.246 = .762
2. rl.234 = ,756
3o rl,34 = ,7Tel
4, rl.c24 = .720

When the Chemistry test was removed from the
combination of variables there was a significant drop in
the multiple coefficient of correlation.

The combination of the English and Chemistry tests
end grade point average was the most practical combinetion
to use in counseling. Addition of other varisbles did not
increase the multiple correlation sufficlently to justify
the additional time and effort involved.

Using the English raw score as x2 and the Chemistry
raw score as x3 the following regression equation was computed:

W = .009x2 - .008xs + ,584

The regression equation spplied to the 1945 sampls
resulted 1n predicting that seven students would achleve
freshman-year grade point averages of less than 1.,75. All
seven students achieved less than a 1,75 average their
freshmen year. This was 100 per cent predictive efficlency
for this segment of the sample population.

A study of 173 freshman students entering the
Forestry Division in Septe moer, 1935, and 1936, was made
in order to develop a critical freshman grade point average.

It was found that students achleving below a freshman yeer
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grade point average of 2.00 had only one chance in 14 of
graduating. Thersfore, the critical grade point averaze
of 2,00 was selected.

The regression equation and the standard error
of estimate were used to develop a nomogrephic predictive
chart. This chart predicts the most probable grsde point
average from raw scorcs on the Inglish and Chemlistry tests.
By using the chart, advisers should be able to estimate
the chances of the student's succeeding scholastically
and the advisers should also be able to identify and refer
for clinical counseling students who appear to have little

chance of succeeding 1n forestry.
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chnﬁiar I
INTRODUCTION

The problem of predicting success for the student
who desires to enter the Fdroltry Division at Colorado
Agricultural and Mechenical College has become particu=~
larly importent in these first few years following the
close of World War II. The profession of forestry has
been attractive to an unprecedented number of young men.
As a result, all schools of forestry have been besleged
by unusuelly large groups of students seeking admittance.

The Division of Forestry at Colorado Agricultural
and Mechanlicel College has been forced to place limits-
tions upon enrollment, yet a great many more young men
apply then can be accepted, Three hundred and ninety-nine
men enrolled in forestry at Colorado Agricultural and
Mechanical College in the fall of 1946, and of this group
only 150 could be accepted for the sophomore year. This
situation, in effect, placed & stigme upon all freshman
forestry students who falled to be accepted for further
work in the division. In some cases men from surrounding
states mede grades thet exceeded the all-men's average
yet falled to be accepted because of the keen competition

for the places available, To avold this situation all
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freshmen entering in the fall querter, 1947, desiring
training in forestry were placed in the Sclence and Arts
Division with the privilege of applylng for forestry work
at the end of their first year, Thus, 1f they falled to
be accepted, there was little stigma attached for they
could continue in the Science end Arts Division or trans-
fer to some other division,

However, the fect remains that & great many who
enroll the first year, end who wish to take forestry,
cennot be accepted., The results are threefold: The first
is waste of public funds; the second is waste of economic
resources of the student and his family; and the third is
the detrimental effect to the personal adjustment of the
student who falls to make the goel he has set for himself,

For several years Colorado Agricultural and
¥echanical College has followed a student counseling pro-
gram which attempts to discover ees early in their course
as possible those students who may fall for eny one of a
number of reasons, Quite often those students who are
failing will be able to benefit materially from counsel=-
ing with the result sometimes belng that they change
successfully to & nesv major course of study more in line
with their basic aptitudes, abilitles, and interests.

Educators recognize that students experience
varying degrees of difficulty in various college subjects,

For instance, it 1s often found that students who experience
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difficulty in physical sciences wlll perform successfully
in subjects in the soclal sclences.

Counselors at Colorado Agricultural and Mechani-
cal College are furnished data which will enable them to
measure certain potentials of freshman students., Included
in these date are the rank in high school graduating
class and relative rank in their college class measured
by percentlle scores on a battery of aptitude tesats
administered to all freshmen during their first week in
college,

If counselors can increase thelr knowledge of
the reliabllity and velidity of prognostlc dsta avallable,
they cen make more consistent interpretations which will
result in greater efficlency in identifying those students
who will fall,

The problem

The problem, then, 1s, How can the test score
eand high school rank deta made avallable to advisers be
used most effectively in counseling students who have
stated a preference for entering training in the Division
of Forestry at Colorado Agricultural and Mechanlical
College?

Analysis of the problem.~-l, That is the rela-

tionship between grades achieved during the freshman
yeer and graduation in the Division of Forestry,

Colorado Agricultural and Mechanical College?
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2., "hat 18 the relationship between scores
obtained on the battery of tests administered to
all new students and grades achieved during the
freshman year for those freshman students desire
ing to enter the Divieslon of Forestry at Colorado
Agricultursl and Mechanical College?

3+ Vhat is the relationshlp between rank in
the high school graduating class and grades
achieved during the freshman year for those stu~
dents desiring to enter the Diiilion of Forestry
et Colorado Agricultural and Mechanical College?

4. Vhat factors or combination of factors
considered appear to be most useful in fore-
casting scholastle performence for those students
interested in forestry?

5. ¥hat welghts should be assigned to re=-
teined factors to secure best prediction of a
student's scholastic performance?

6. How can these data be used most effectively
by counselors et Colorado Agricultural and Mechanical
College in counseling students who plan to seek
entrance in the Division of Forestry?

Delinitation.--This study has been limited to

the following:

l. Freshmen stating a preference for

foreatry who were admitted the first semesters,



1935 and 1936, end the fall quarters, 1945 and
1946,

2. The following tests: The American
Council on Education Psychological Examination

for College Freshmen, 1943 edition; The Iowa
Placement Zxemination Chemistry Aptitude,

Series CA-2, Form ¥M; The American Council on

Education Cooperative Inglish Test, Form PN;

The Nelson-Denny Reading Test for Colleges and
Senlor High Schools, Form A.

3« The data from students' records on
file in the Reglstrar's Office and the Office
of Student Affairs, Colorado Agricultural and

Mechanlical College.

13

The study was restricted to limitations outlined

above for the following ressons:

ls. The freshmen classes entering in 1935
end 1936 were the last classes whose members
had the opportunity to complete their work be-
fore Vorld War II

2. The freshman classes of 1948 and 1946
were the first post-war classes and were more
representative of future classes than were war-
time classes,

5e The informetion on test scores and high
school renk for all entering freshmen is routinely
provided to all counselors,
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Chapter II
REVIEW OF THE LITERATURE

There 18 an abundance of studies reported in the
literature which reviews investigations relating to pre-
dicting success in college. These studies deal with a
fairly wide range of predictive criteria ineluding high
school grades, rank in high school graduating class, size
of high school, outeof-sehool aontacfs, various psycho-
logical and aptitude examinations, measures of personal
traits and cherescteristies, and college marks, From a
review of the literature it would appesr that a substan-
tisl percentage of theses in the flelds of psychology,
and guidance and counseling have dealt with predlcting
some type of performance--and much of that in predicting
success in colleze.

A review of the literature available at the
Colorado Agricultural and Mechanical College Library
revealed only one study (18) which dealt specifically
with the study of success in college forestry work, Many
of the studles reported dealt with predicting success for
an entire college freshman cless or from a segment of the
class with no regerd for proposed major field of study.
Others deslt with predictlion in specific study flelds
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such as engineering, arts and languamges, and 80 oi.
During the war years (1941-46) there were comparstively
few studies reported as compared with the output during
the 10 years precedlng the war,

In setting the problem 1t should be pointed
out that several writers stated the need for each college
or university to find its own correlation between college
marks end prognostic factors., Butsch (4) in & atudy
conducted at Warquette University in 1939 showed this
need quite clearly. He found the correlations for the
schools of Business, Engineerlng, Journallsm and Liberal
Arts ranging so greatly that he concluded:

« « « & particular section which furnishes

the best single predictor for one college may
be entirely negligible in its contributlion for
another. {4:490

This review of literature will be summarized
under the following headings:

General Aptitude Tests

General Achievement Tests

Personality Tests

High ESchool Marks

Rank in High 3c¢hool Graduating Class

Combination of Variables

Other Variables,
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General aptitude
tests

Douglass (8), in 1931, made one of the first
and most complete summaries of prediction studies on
correlations found between college grades and various
prognostic measures. He reported on the correlations
between 1ntelligence test scores and college marks found
by 160 different investigators in the period from 1920 to
1930« They varied from en r of ,17 for the Stanford Binet
at Pennsylvanlea State College to an r of ,656 for the
Thorndike with first year mark st Columbia University.

The median of these coefficients was ,458.

Segel (34), 1n 1934, mede a study predicting
success in college for the United States Office of Edu-
cation. In one summary of 100 studies he reported a
median correlation of .44 between mental tests and college
marks.

Wagner (38), in 1934, compiled & summary of
studles sinpilar to those gquoted sbove. She found medisn
correlations between college grades and six different

tests as follows:

Test r with mark
Army Alpha 37
Otls Self-idministering o435
Terman Intelligence Test 39
College Entrance Examination Board 41 - .65
Ohio State 43 = OB

ABETLRSI.E28R T  ExRRe KOOSR O" a7
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Durflinger (12), in 1943, summarized 47 corre-
lations reported since 1934 and polnted out that the
median correlation of these haes risen to .58, There is
a slgnificant difference between this median snd those
previously reported, He accounted for this higher median
in part by pointing out that the newer intelligence
tests, being designed primarily for college students, may
meesure more of the factors present in scholastic averages
then did earlier tests, |

Rigg (29), in 1939, studied seven different
college graduating clesses and found the following corre-
lations between intelligence scores, achlevement scores,
and scholarship,

Intelligence and first semester scholarship = 52

=

Intelligence and four-year scholarship - A3

I

Achlevement scores and four-year scholarship r = ,47
Freemen end Johnson (18) at the University of

Minnesota studied a number of variables for predicting
first-year honor point ratio of students in Agriculture,
Forestry, and Home Economics. The investigation was
carried on over & period of four years from 1933 through
1956, During this time 10 different measures were tested,
Of all the measures considered, the high school percentile
rank, the Johnson Science Application Test, and the Co=-
operative Algebra Test were the predictive variables that

proved to be consistently valuable.,
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One important fact revesled by the study was
the necessity to develop separate predictive formulas for
the divisions of Agriculture, Forestry, and Home Economics.
The followling table showing correlations for
Forestry students was taken fron Freeman and Johnson.
Table 1,--COEFFICIERTS OF CORRELATION AND STANDARD PARTIAL
RECRESSION COEFFICIENTS FOR THE PREDICTION OF ACHIEVE-
MENT OF FPRESHMEN IN TEE DIVISION OF AGRICULTURE,
FORESTRY AND HOME ECONOMICS AND IN THE COLLEGE OF

AGRICULTURE, FORESTRY, AND HOME ECONOMICS, 1936-37.
(Table 5) (18:54)

Standard Partial Regression Coefficlents

Predictive Four Inde~ Three Inde-~Two Indee
Variables r pendent pendent pendent
Variables Variables Variables

DIVISIOR OF
FORESTRY

High school per- '
centile rank +50 «40 - .38

Johnson Seience
Application Test .46 26 «23 31

Cooperative
Algebre Test 44 «27 «28

College Aptitude
Test .06 22

Multiple correlation
(
Number of cases ?&3)

L] L] . . .« . - . Ll . . . L] L] . . L] L] L] L] . L] L] . L] L] * Ll

«6463 «6129 +5746
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The above correlations gave sssociation between
variables and the first year honor point ratio. The
multiple correlation of ,613 for the Ilvision of Forestry
besed upon the three independent variables of Johnson
Science Application Test, high school pereeﬁtila renk, and
Cooperative Algebra Test appeared to be quite significant,

Gould (20) at Colorado State College in 1944
reported that the Americen Council on Fducation Fsycho-
logical Examination was the best single predictor, the
correlation being .63.

Some of the studies reviewed showed that achleve-
ment examinations will give &as good predictions of success
in college as will intelligence tests. Condit (5) in
1929 in a study at Colorado State Teachers College found
thet "reliable achievement tests ylelds as good results
for classiflication purposes as does & psychological
examination." (53:335)

¥illiamson end Bordin (29) in & study at the
University of Minnesota in 1938 reported that a battery
of six cooperative achlevement tests--General Mathematics
for High Schools, English, Contemporary Affairs, Literary
Acquaintance, and General Science--was superlor to any
one of three scholestic aptitude tests (the Ohlo State,

The A.C.E.,, the Minnesota College Aptitude) and nearly
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equal to high school rank in predicting college scholar-
ship.

The following teble taken from Durflinger (12)
summarized studies by five investigations on correlations
between high school achievement tests and college grades,
Table 2,«-SUMMARY OF CORRELATIONS BITWEEN HIGH SCHOOL

ACHI EVEMENT TESTS ANDL COLLEGE GRADES REPORTED SINCE
1934, (12372)

—_—_———— e e

Criterion
Investigator Institution Test grades r
Butsch Marquette U, Iowa H, 8, first sem., .34, .41,
Content 42, .47,
47, .47,
«47, .48,
«48, .48,
B3, .86
Hanna Washington Coop.tests first
3q. College of math,, sem, «49
ma.' md
for. langu~
agze
Landry Three Eas- C,E.E.B. first
tern Colleges tests year «57
Leaf LaSalle Jr, Iowa H, 8, first
College Content year «63
Horrie Teachers Regents first 039, .42,
college averages sem, +48, .53

median -« .475

Douglass (8), Segel (34), Wagner (38), and
Durflinger (12) compiled summaries of studies reporting

correlations between general achlevement examinations and
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college scholarship. The following report of all four
summaries wes teken from Durflinger (12),

Table 3,~-SUMMARIES OF CORRELATIONS BETWEEN CONTENT

EXAMINATIONS AND COLLEGE SCHOLARSHIP,. (12:73)
S — e T
Author Date Number Median or mean
He R. Douglass 1931 67 «86 - Med.
+54 - Hean
David Segel 1934 13 +645 - led,
WMezie E, Wagner 1934 88 «56 « Med,
Ge W, Durflinger 1942 20 +4756 - led.

Durflinger (12) sccounted for this varistion in

medien correlations as follows:

l, The number of studles summarized in the
present study is so smell that the difference be-
tween .55 and .475 18 probably not significant.

2. There may actually be a tendency for the
correlations between high school content teets and
college grades to become smaller., High Schools
are accepting more generally every year the prin-
ciple that there is no significant correlation
between the number of units earned in high school
in any subject matter field and scholastic suc~
cess in college., As 2 result students may not
be prepared in one or two parts of the general
high school achieverent examination yet make good
college students, As this principle schieves
wider sccpetance the correlation between compre-
hensive high school achlevement tests and college
grades will probably decrease, (12:73)

Personallity tests
The measurement of personality tralts as a pre-

dictor of college success has had relatively little
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attention from investigators., WVeasurement of personality
is a falrly new procedure, The service branches experi-
mented with personality type tests in World War II with
the bhope of devising procedures thet would provide for
more efficient selection of a personnel for specific jobs,

St, Clair (32) writing in the Journal of
Lducational Psychology in 1939 stated thet ", . . the
conclusions of previous investigators thet there was no
linear relationship between personality traits and scholas-
tic aptitude was substantiated."™ (32:301) Durea and
Laove (11), in 1939, found that scores from & personal
traits inventory showed little relationship to academic
standing.

Sherrick (556), in 1943, discussing psychological
factors affecting selection of students for admission to
college stated that longe-range prediction of college suc=-
cess needs more rellable measures of less tangible vari-
ables such es emotional and soclal maladjustments, She
also polnted out the need for additional study in the
matter of "drivee" and need for development of more ade-
quate measures of motivation,

Ryans (31), in 1938, found persistence or drive
to correlate more highly with college grades than any
other personality factor. His study showed a correlation
of +48 between college gradea and the factor of persis-
tence., Durflinger (12) reported a study by Turell at



Pasadena Junior College on the use of the Bernreuter In-
ventory. The following grade point ratios were used in
calculating correlation coefficlent:
l, General scholarship average for all
subjects carried.
2., Average of academic subjects.
S+« Average of semle-skill subjects.
4., Average of skill subjects.
Since he found no correlation coefficients higher than
+0.12 and «0,15 he concluded,
There seems to be no significant relation-
shlp between the factors which this inventory
measures and the grades glven by teachers, con-

sldered as a general average or by subject
fleld. (12375)

-

A number of studies have been conducted on the
value of high school marks as predictive indices., A re-
view of these studles indiceted that they will predict
college scholarship as accurately as any other single

factor. Douglass (8) said the best single type of prog=-
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nostic data is the average high school merk., He found the

average coefficient for high school msrks and college
marks to be ,54, while it was only .44 between intelll-

gence tests and high school marks, However, he did point

out that the difference in high school marking systems

was noticeable and made accuracy of prediction much more
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difficult,

Adamg (1) sald thet the student'as guality of
achievement during the freshman year in college is best
predicted from hle high school achievement.

Edds and MeCall (14), in 1933, in considering
various predictive criteria separately found that high
school marks were .15 correlatlion points better then ine
telligence test scores and .2]1 noints better than Fnglish
test results in college prognosis. He stated that the
regreesion equation showed that high school records sghould
be weighted twice as much &8 Intelligence test records
and 10 times as much as English test results,

Durflinger (12) pointed out that correlations
between high school and college scholarship will vary from
.50 to ,60 with & medisn of approximetely .55 which is
practically the same as 2 medien of correlations reported
between achlevement tests and college scholership. IHe
coneluded that 1t would be less laborious to acoumulate
the high school record than 1t would be to give a two-hour

achlevement test.
R n Eigﬁ
sc odf- adu~-
ating ciaai
Renk in the high school graduating class has
been found by meny investigators to be one of the best

single prognostic eriterie. Thurber (37), in 1935, found

that correspondence between rank on secondary school



achievement and attainment for four years of college
showed that 37 per cent of the Cclgate students remained
in the same quertile of the college class as they did in
their higk school class, 20 per cent advanced to higher
rankings, 43 per cent fell to lower rankings, while 71
per cent were in the same quartlle or a lower guartile.
He found rank on the American Council of Education Psye
chologlcal Examination obtalned 2t the beginning of the
freshman year less lmportent es a predictive index of
college achievement at Colgate than the rank of the stu-
dent in his secondary school oclass,

Berg, Larson, and Gilbert (3), in 194C, com-
pered a group of 79 liberal arts college freshmen who
were in the lowest quarter of their hlgh school gradu-
ating classes wlth 461 liberal arts college freshmen who
were in the upper three fourths of thelr graduating
classes. They found the lowest quarter group earned slg-
nificantly lowser grades than the regular group and that
their performance on psychological tests was also slge
nificantly lower. They also found that the lowest quar-
ter group waes approximately one standard deviation below
the mean of the regular group in grades and tezt scores.
They reported that 22 students out of 79 scored below a
eritical level of 90 raw score on the A, C.E. and 396
composite score., Of these 22, 21 earned less than a "C"

grade average. Emme (18), in 1942, in discussing seven
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criteria for prediction of success stated that rank in
high school gradueting cleass seemed to be the best single
eriterion.

Ferguson (17), in 1933, studled 1,709 students
at the University of Virginla and found the following in

regard to High School rank.

Table 4,-«-RANK IN SCHOQL CLASS, (17:567)
Put on
Dean's Passed Pagsed Passed €
Rank 1list of 16 i2 hours or
distin- hours hours less
gulshed
students
Highest 10th 6¢é 71 87 6
lst quarter 43 60 77 1
2nd gquarter 19 54 54 29
Srd quarter 9 22 39 41
4th quarter 5 14 26 . 49

Kequa (28) made a study of freshmen at Idaho
Southern University in 1340 which showed a strong asso-
ciation between high school rank and college performance.
She found that 77 per cent of the freshmen in the first
quartile made grades averaglng above the all-freshman
average while only six per cent of the freshmen in the
fourth quarter of the class made grades above the alle

freshman average., Strang (36) found the relationship
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between high school renk and success in college to be
closer than the relationshlp between average high school
marks and success in college.

McClanshan (25), in 1947, found & correlation of
only .,369 between first year grades and high school rank
for freshmen engineering students at Coloredo Agricule
tural and Mechanical College. This wes the poorest pre-
dictor of any of the five veriebles he studied.,

ti
of va

The literature revealed slmost unanlimous agree-
ment that & combineation of severel varisbles is more
accurate in predicting college scholership than any
single variable, In 1333, Edds end MeCell (14), in =
etudy of college freshman students at Milligen College
found & correlation of r » ,8l between & combination of
high school merks, lntelligenee scores, English ability,
end college marks, In 19230 Crawford (6) working at Yale
University found 2 mmltiple correlation of .74 between
college sceholarship end a combination of College Entrance
Exemination Board Teste, high school record, Intelllgence
Test, and age at entrance.

Johnston and Willlamson (22), in 1934, in early
gtudies at the Unlversity of Hinnesota showed that
college scholarship could be predicted with a high de-

gree of success from high school rank snd a college
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aptitude test score with the best predictions obtained by
averaging the two. They used the abbrevistion "C A R" to
Indicate college aptitude rating based on en adapted psy~
chological teet averaged with high school rank, Their
results showed a very strong positive relationshlp between
C A R percentiles and percentage of total students with
degrees from the Arts College. These C A K ratings were
originally used over & foureyear period from 1928 to 1932
to assign 996 students to nonedegree work and limitation
of these students to certaln subjects enabled them to se=-
cure higher scholarship standings., This program led to
the establishment of the "General College" at the Univer-
versity of Minnesota.

There would appear to be a limit to the number
of variables that could be used In developing multliple
correlations, Manning (26) found that a combination of
a psychologlcal test and en Lkngllish test gave a good pre=-
diction and thet adding high school ren< as a third varli-
sble would hardly Jjustify the extra trouble involved.

Segel (34), Douglass (8), and Wagner (38) have
reported summarles of many such multiple correlations.
Durflinger (12) made & sumuery of multiple correlations
calculated after the Segel and Wegner summarles In 1934
eand reached the followlung conclusions:

l., #ultlple correlation coefficients are rarely

higher than .80 regardless of variables used.
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2. An intelligence test, a good achievement test,

and high school grade averages together usually

bring the nighest miltiple rs.

5, The median multiple r as found in the summarlies

is between .60 and .70,

The following table was taken from Durflinger (12).

Table 5 .-=HULTIPLE CORRELATION COEFFICIERNTS REPORTED BY
DIFFLRENT INVESTICGATOKS SINCE 1934, (Table W(12:77)

Prognostic varlables E Reporter Institution
Be 8. r‘nk’ 1ntelligenos » 00

& h.s., content test .70 Butsch Marquette U,
Elem, school I.Q. & 10th Byrns and

grade scholarship «70 Henmon Viisconsin U,
T.C.P.A, intelllgence,nen .54 Nebraska Trs.
elementary and English Col.

tests women .55 urflinger

T.CeP.A, intelligence,

English and elemen=- Colo. St, Col.
tery tests. 688 Hellman of Lducation
He 3- Harn. Ohio Stete

Intelligence and study

performance test 75 Hartson Oberlin
T.0oPoh, intelligence and Colo. 3t, Col,
elementary tests «620 Heilman of Educ.
Intelligence and H. S, San Diego
grades « 06 Hepner 3tate

- Intelligence, knglish

aptitude, H, S, content La Selle
tests and H, 8, marks 79 Leaf Jr, College
Intelligence, H, S. rank,

College aptitude test ‘

and freshman English «83 Foot Hamline U,
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Teble §5,«-MULTI PLE CORRELATION COFFFICIFNTS REPORTTD BY
DIPFERENT INVESTIGATORS SINCE 1934 .--Continued,

Prognostic variables r Reporter Institutlon

Reading, English, imme-
diete recall and Beta- Selover &
type tests «70 Porter Ohio U,

Other yvarisbles
hussell (30) stated that success in college de-

pends more on certain factors other than those that can

be measured by marks and tests, He named these other
factors as motivation; phylioal and mentel health; per-
sonal end social relationship of the student with parents,
students, and faculty; on the degree which home and school
have prepared students for independent living and self-
direction.

Feder (16) at Iowa University in 1940 studied
the size and type of hlgh school and time lapse between
high school grtduation and college entrance as factors
which affect ach! evement and its prediction at the college
level, His study revealed the following:

....l&..l..‘..l..l'.l..

2. BStndents from the larger and out-of-
state high sochools were best equipped for
college in terms of thelr status on the Fresh-
man Qualifying Fxaminations;

3« GOraduates of parochial aschoole were the
poorest college risks in terms of abllity and
showed poorest achlievement;



31

4, Out-of-state students did not achieve
in keeping with their superlor ablility;

. . L . . . . . . . L] . . . . Ll . Ll . . .

8¢ The students coming directly from high
school seemed to have best prepasretion for college
as measured by the Qualifying Examinetion;

& ® % B @ B ¥ 9 & & ¥ % 98 F & B ¥ 8 By

11, Mdortality was lowest among students
who came directly to college from high school,
(16:117)

Dwyer (13), in 1938, studied 1,222 students at
the University of ¥ichigan to determine the relationship
existing between slze of high school attended and success
in college, He found:

le A positive correlation coefficient of
high school size with first semester record of
not more than .25,

2, Correlation coefficlent between high
school size and scholastiec record decreases as
student progresses through college and becomes
insignificant by the end of 2 or 3 years.

S+ A larger percentage elimination of
students from small schools than of students
from large schools in the first and immedlately
following semesters,

4., The reletive scholastic egquivalence of
all groups in the later college years. (13:279)

Alexander and Woodrufr (2) made a very inter-
esting study of the 1938-39 freshmen class at the Univer-
sity of New Hempshire. They found a strong relationship
between scholastic record in college and social develop-
ment, Seventy-elght per cent of those in the highest

academic group fell in the higher soclal development
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groups and none placed in the lower groups. Only four per
cent of the lowest academic group renked in the two higher
groups on soclal development. Thelr study suggests that
proposals and policies devised to improve academlc work
by seriously curtailing a student's athletics, employment,
end social activities are of minor lmportance., They 2lso
found that student orgenizations and activities command =
greater share of the time and interest of students of high
indicated abilities., TFurthermore, their study stated that
few college students with high high-school marks placed
in the lower clesssificstion in soclel development.,

Dirley (7) considered various criteris in a
study of e¢linical prediction in professional training.
He wes one of the few investigators to consider patterns
of high school subjects and found that they are less
valid as indices of college achievement than high school

achievement and basic measured abllity.

T T O

Regression equations developed by statistical
treatment of the varlables considered have been used by
varlous investigators to predict college grades,

In discussing the value of predictive measures,
Freeman and Johnson (iB) stated;

In & falrly large ma jority of cases pre-

dictions (in individual cases) based on these
measures (correlations bassed on groups of ,
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students) will be reasonably sccurate. The
remainder will fail in verious degrees to afford
a true plcture of subsequent performances., This
is especially important in the middle renks of
the prediction distribution, for prediction of
complete fallure or signeal success are compara-
tively more dependable (18:35)

Douglass and Measke (9) in 1942 stated:

Regression equations using certain vari-
ables as applied to one group can be used in
predicting the degree of scholastic success
for a new group only if the hypothesis that
the two groups ere similer in general ability
and prepsration is well founded, (9:34)

Following a study conducted over a three-year

period Douglass and Maaske (9) concludeds

Barring radical changes. . . the group
entering each succeeding year can apparently
be considered as & homogeneous ssmple from the
same population group with respect to gereral
aptitude or scholastic achlevement (9:35)

¥illiemson end Bordin (39) in 1942 suggested

thet the following limitation should be considered:

l, Grades are not slways perfectly rellable
and neither can they always be considered a valld
criterion of success, .

2y The most reliable criteria will not
yield coefficients of unity because (a) success
comes not only from possession of required
aptitudes but also from skillful and persistent
use of those aptitudes and (b) too often results
of studles are applied to one person with little
regard for the differences between the individual

and the group.



Willismson and Bordin (39) further stated:

Generalized regression equations do not make
proper allowances for individual factors except
by means of the factor of group probability. . .
group statistics are indispensable and yleld a

more reliable and valid criterion than anecdotal
instences of chance associstion . . . « (30:4)

Sumnery

The review of literature reported herein pro-

duces evidence to support the following conclusions:

l, General aptitude tests, general achleve~
ment tests, personallty tests, high school merks,
and renk in graduating cless tend to correlate
positively with college grades.

2., Combination of these variables tends to
result in higher correlations with grades than
when single variables are considered,

3+ There 18 sufficient tendency for these
variables to differ in predictive value in
different colleges, or even within the major
divisions of one college, to support the neces-
sity for each college to study the veriables in
the light of its own situsation.

4, Prediction of complete failure or out-
standing success is comparatively much more de-
pendable than predictions in the middle ranks
of the group under study.

5, Regression equations may be used to

34
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prediet college grades provided subsequent groups
are similar in general aptitude and scholastic
achievement. It 1s generally assumed that suc-

ceeding groups come from & homogeneous sample,
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Chepter III
METHODS AND MATERIALS

For determining the relationship between pre-
dictive date end scholastic performance in the Division
of Forestry, Colorado Agrlcultural and Mechanical College,
data were studlied on the four freshmen classes entering
in September, 1935; September, 1936; September, 1945;
and September, 1946, The 0ffice of the Reglstrar at the
college provided grade point averages and total time in
school for those students who entered in September, 1935,
and September, 1936, Records In the Office of Student
Affairs provided necessary data on those freshmen forestry
students who entered in September, 1945, snd September,
1946, These dats from the 0ffice of Student Affeirs are
routinely furnished to ell freshmen and sophomore advisers
and include the following informationg
l. The relative position of the student in
his high school graduating class, commonly referred
to as high school rank,
2, Raw scores made by the students on the
American Council on Educetion Psychological
Examination for High School Seniors and College

Freshmen, 1943 edltion, referred to here as the
Alc .E.
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S Raw scores mde by the students on the
Cooperative English Test, Form PM, referred to
here as the English test.

4., Raw scores made by the students on the
Iowa Placement Examination, Serles CAI, revised A,
Chemistry Aptitude, to be referred to here ss the
Chemistry test,

5, FRew scores mede by the students on the
Nelson-Denny Reading Test for Colleges and Senlor
High Schools, Form A, to be referred to here as
the Reading test.

6. Letter gredes earned by students in
college subjects and the number of quarter credits
aarned in these subjects by the students,

The high school rank was not available for all

the students whose records are reviewed in this study.

When recorded, the high school rank was expressed in

terms of the quartile in which the student stood in his

graduating class or as a statement of the student's rela-

tive position from the top of his graduating class and

the number in his graduating class,

In order to facllitate comparison asnd anslysis

it was necessary to convert the hligh school rank of each

student from e numerical starding to a percentage rank

as follows:

l, The position of the student from the top
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of his class was subtracted from the number of
students in the cless to obtaein the relative
standing from the bottom of his grasdusting class,

2¢ The relative standing of the student in
his class was divided by the number of students
in the class and the resulting quotient was
multiplied by 100,

In the case of students who were ranked by the
quartile of the graduating class in which they stood, it
was necessary to use the mid-point of the guartile rank
to indlcate assigned percentage rank.

Since the main emphasis in this study is placed
on those students enrolling subsequent to World War II,
time limitatlions made it necessary to cousider the grade
polnt average made by each student in his freshman year
as the cocriterion of academic success for those students
desiring to continue in forestry,

Grade point esverages at Colorado Agricultural
and Mechanical College are computed as follows:

1, Welghts assigned each letter grade for

computing quellty points.

A= 4 EeQ

Bs3d WF = 0 (Withdrawal falling)
C =2 WP = (withdrawal passing)
D=1 disregerded.

Fzao0
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2, The grade polnt average for the freshman
year was computed by dividing the total quality
points earned durlng the year by the totel number
of credits,

For example, a student who completed his freshe-
man year with five credit hours of A, 10 credit houre of
E, end 20 credit hours of C would have a total of S0
quality points and 35 ecredits, Dividing quality points
by credit hours glves en average of 2,57. Colorado
Agricultural and Mechanical College students must maine
tain a quality point everage of 2,00 or better to avoid

probation status end eventual suspension.

Ssmple studied

Freshman forestry students entering in the fall
of 1935 end the fail of 1936 were studled in order to
obtain dats to select & criticel freshman grade point
average wh ch would represent the lowest average a stue
dent might meke in his freshman year and still graduate
from the forestry division. These two classes were
aaieeted because they were able to complete the forestry
course in four or five years of sttendance bvefore the
start of World War II,

The September, 1955, freshman forestry class
consisted of 97 students, while the 1836 class had 102
students 1/.

1/ See Appendix A.
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Date on freshman forestry students entering in
the fall of 1946 were studled to determine the relation-
ship between date furnished advisers by the 0ffice of
Student Affairs and scholastic performance during the
freshmen year, By selecting every third name of students
listed by elphabetical rsnk and then eliminsting those
who did not have complete scores or who did not establish
a grade polnt average & final total sample of 94 cases
was obtained, Test score and high school rank data were
avallable ss follows for each variable in the sample 2/.

l, English test scores , . . « « 94

2. Chemistry test scores . « . » 94

3. Reading test scores . « . « + 24

4. AC.E. test scores, . « « » » 94

Be HuBRu 6 6 ¢ ¢ ¢ s 050 s 4 0 ¢ 48

6, H.8.R, and A.C,E,, English,

Reading, and Chemistry test
BCOTOB, o o o « o ¢ » » o o o 48

In order ho.cheek on the predictive value of
formulas derived from the study of the 1946 freshman
class, data wséa studied on those freshman students
entering in September, 1945, who erxpressed a desire to
enter the division of forestry. There were 65 students

in the September, 1945, freshmen forestry class, Test

2/ See Appendix BE.



score and high school rank data were avallable as

followe for esch veriable in the sample 3/.

1.
Ze
S
4.
5.
6.

English test scores . . «
Chemistry test scores ., . .
Reading test escores . . « «
A.C,Es test scores. « « « o«
HeBeKe o ¢ 0o ¢ 000 0 ¢ o
H.S.R. and A,C.E., English

Reading, and Chemlstry test

BOCOTEB . o ¢ o o ¢ o o s & »

3/ See Appendix C.

49
49
49
27

27

41
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Chapter IV
ANALYSIS OF DATA

Raw dnta used in determining the effectiveness of
test scores and high school rank in predicting success in
forestry were obtalned from the files in the 0ffice of
Student Affairs and from records in the Registrar's office,
Colorado Agricultural and Mechenical College, These data
consisted of rew scores achieved by freshmen students on
the battery of entrance examinations (the A.C.E., and the
English, Chemistry, and Reading tests), grade point aver-
ages, end in some cases rank of the student in his high
school graduating class,

Data were collected for the four classes enter-
ing the fall terms of 1935, 1936, 1945, and 1946, The data
from the 1935 end 19356 classes were collected in order to
determine a2 critical freshmen grade point average for those
students wishing to major in forestry. The 1946 sample was
studlied for the purpose of determining the relationship of
first-year grade point average with test scores and high
school rank, The 1945 sample was studied to test the pre-
dictive efficiency of a regression equation developed from
a study of the 1946 sample,

The data used in this study were snalyzed by
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statistical methods in order to ascertain their relation-
ship to success, as measured by first-year grede point
average and graduation, and to develop a regression equa-
tion to predict grade point averages when the reaw scores on

the variables were known.

Statistical methods

Statistical methods used in analyzing the 1946
sample in order to determine the relationship between the
variables and first-year grade point average are summarized
as follows:

l. Zero~order correlations were computed to
determine the relationship between each variable
and first-year grade point average, The Pearson
Product-Moment Method (19:265-71) was used 1n~
computing the zero-order correlations,

2, Inter-correlations between eich variable
and every other variable were computed to deter-
mine the degree to which the variables measured
common factors,

3. PFollowing the procedure outlined by
Garrett (19:420-60), multiple correluéion Co~-
efficients were computed from the inter-correla-
tions obtained to determine the relationshbip
between various combinations of variables and

grade polnt averages,
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4. A regression ecuation was developed for
the purpose of welghting known factors (test scores)
in predicting grade point average. The regression
equation was computed by the method presented by
Garrett (19:420-60).

S5« The standard error of estimate was com-
puted to determine the asccuracy with which grade
point averages could be predicted by usze of the
regression equation, The formula for standard
error of estimete was taken from Gerrett (19:300-1).

6. To provide quick estimates of the effl-
ciency of various combinations of variables in
predicting grade point average, the coefficient
of forecasting efficiency (E) was determined for
each multiple coefficient of correletion (19:345-6).

By use of the regression equation developed from

the data on the 1946 sample, predicted grade point aver-
ages were computed for each member of the 1945 sample. A
zero~order coefficlent of correletion was developed in
order to determine the relationship between achlieved grades
and predicted grades in thls sample.

A nomographic predictive chart was developed

from the regression equation in order to simplify predict-

ing grade point average from known variables,
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Zero-order
coefficlents
g: corrcIaEIog

The Pearson Product-lfoment Method (19:265-71) was
used to compute the zero-order coeffliclents of correlation
between first-year grade polint average and each variable,
and between each variable with each of the other variables,
Table 6.

Table 6,--ZER0O-ORDER COEFFICIENTS OF CORRELATION BETWEEN
VARIABLES .

Varlables
Variable#
2 3 4 5 € 1
2 X «701 220 o717 «458 +618
3 X X «+270 «701 +405 637
4 X X X «147 « 369 +496
6 X X X X « 365 «547
6 X X X X X 521
#Variables:

1l PFirst-year grade point average 4 Chemistry test
2 A.LC.E. test 5 Rﬂtdins test
S English test 6 High school rank

The English test, r = ,637 with grade point
average, was the best single predictor., This was only
slightly higher then the A.C.E. test which correlated ,618
with grade point average. The Reading test was the third
best predictor with a correlation of ,547; high school rank
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was fourth with ,521; and Chemistry with & correlation of
496 was the lowest single predictor of grade point aver-
age.

Inter-correlations between the variables indicated
that the English, Reading, and A.C,E, tests measured common
factors to considerable degree, Table 6, The Chemistry
test and high school renk had a relatively low correlation
with the other variebles, in addition to the lowest corre-
lation with grede point average.

Multiple coefficients
of correlation

A number of investigators, including Butsch (4),
Durflinger (12), Johnston and Willliamson (22), and
McClanahan (25), have shown that multiple correlations
using more than three variables with grade point average
have added very little to increasing forecasting efficiency.
Therefore, multiple correlations in this study were limited
to combinations of two and three variables with grade
point average.

The method recommended by Garrett (19:420-60) was
used in calculating multiple correlations between combina«
tions of the variebles (the A.C.:, and the Inglish, Chem-
istry, snd PReading tests, and high school rank) with first-
yeer grade polnt average.

Table 7 lists the multiple coefficlents of core

relation between various combinaeations of two varlables with
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grade point average.

Table 7.,=-«MULTIPLE COEFFICIENRTS OF CORRELATION BITWEEN
COMBINATIONS OF TVO VARIABLES AND GRADE POINT AVERAGE.

Combined Variable#
variables#
3 4 5 6

rl.2x .682 720 +835 674
rl.3x X «721 652 +699
rl .‘x X X .713 . 619
rl.bx X X X 650

#Variables:

1l PFirst-yesr grade point average 4 Chemistry test
2 AJL.E, test 5 Reading test
8 FEnglish test € High school rank

The multiple coefficlent of correlation between a
combination of the English and Chemistry test scores with
grade polnt average was ,721, which was only very slightly
higher than the next highest multiple correlation of .,720
between the A.C.E, and Chemistry test scores with grade
point average, A combination of the Chemistry and Reading
test with grade point average was only slightly below the
highest two combinations (Hl.34 eand Rl,24) with en R of
«713. A review of the table above shows that the Chemistry
test added to any of the combinations substantially in-

creases forecasting efficlency.
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Table 8 lists the multiple coefficients of cor-
relation between & combination of three variables with

grede point average.

Table 8,~~MULTIPLE COEFFICIENTS OF CORRELATION BETWEEN
COEBINATIONS OF THREE VARIABLES AND GRADE POINT AVEERAGE,

Combined Variables#
variables# .
4 5 6

rl.23x «756 .683 «691
rl.24x X « 747 762
rl.34x X o744 « 749
rl.25x X X .688
rl.35x I X X ‘ «708
rl.45x X X «716
#Wariables:

1l First-year grade point average 4 Chemlistry test
2 AJ.CE. test 5 Reading test
3 English test 6 High school rank

The multiple coefficlent of correlation between
a combination of the A.C.E, end Chemistry tests, high
school rank with grede point average produced the best
combination, the multiple correlation belng .762. The
combinstion of the A.,C.E, eand the English end Chemistry
test was only slightly lower, the correlation being .756.
The next best correlations from various combinations of

variables were 1n a range from R = ,744 to R = ,749. Vhen
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the Chemistry test was dropped from the combination there

wee 2 glgnificant drop In the correlatlion,

Coefficlient of
orecastin
0?51oIeng;

The coefficlent of forecasting efficlency, E, is
useful in providing e quick estimate of the predictive
efficlency of en obtained R. The forecasting efficlency
of a combination of the A.C.E. and Chemistry tests and
high school rank with grade point average was the highest
of eny of the combinations with an E of ,363,

Table 9 .=~-~THE COEFFICIENT OF PORECASTING EFFICIENCY, E, FOR
COMBINATIONS OF VARIABLES HAVING THE HIGHEST MULTIPLE

COEFFICIENTS OF CORRELATION, R, WITH GRADE POINT
AVERAGE,

e e e e e e ————————=

Variables# R E
1’ 2. end 4 « 720 « 306
1, 3, and 4 "o TR) « 307
1. 2' 3' ‘nd ‘ 0756 .5‘5
1. 2’ " .nd 6 .7‘8 0563
#Variabless

1 Pirst-year grade polnt average 4 Chemlstry test
2 htc +E, test b Rﬂ‘ding test
3 English test 6 High school rank
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A combination of the English and Chemistry tests
predicted grades with an E of .,307 which was only four and
six-tenths per cent less than the highest E of .353 made
from the best combination of three variables with grade
point average,

The formula, E = 1 -qYE_:_;E—-, for computing
the coefficlent of forecasting efficlency is taken from
Garrett (19:345),

zgg.iegz!!llon
equation

A regression equation based on English (x2) and
Chemistry (x3) test scores was developed to pfedict the
first-year grade point sverage, W, Data for the equation
were obtalned from the September, 1946, group of freshmen
indicating a desire to enter the Forestry Division et
Colorado Agricultural and Mechanical College. The eguation

is as follows:

%‘E .e

The regression equetion listed above was de-

W= .009!3 * .00833 4+ .584.

veloped to predict grade polnt averages for pre-forestry
freshman students when English and Chemistry test scores
are known, The formula for standard error of estimate,

lest -ﬁh - r21,23 (19:300-1), was used to find the
probabllity of the predicted grade average equaling
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achieved grade average, The symbol 0—1_ represents the
standard devistlion of ackleved grade point average distrie
bution of the 1946 semple, Previously, this standard de-
viation had been determined to be .69, The symbol, rfl1,23,
reprecents the multiple coefficient of correlation between
the English end Chemistry tests and grade point average.
This correlation was previously reported as ,721, Substi-
tuting these figures in the formula gave a stendard error
of estimate of .47.

The probability that the earned grade point
average falls within the limits of .47 grade points above
or below the predicted grade point average 1s €38 chences
out of 100, seccording to Garrett (19:300).

Predictive efficlenc
o Taarsteioe tHusalan

The regression equation was applied to each case
in the 1945 sample of freshman forestry students to investi-
gate the relationship of predicted grade point average to
achieved grade point average. A zero-order coefficlent of
correlation of .461 was obtained between predicted and
achleved grades in the sample. At first the r of ,461 might
appear to be somewhat lower than normally would be expected,
However, certaln outstending results of the comparison of
predicted grades with achlieved grades will be presented in
the d iscussion chapter,

The standard error of estimate of predicted
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grades for the 1946 sample was computed to be .,47. This
means that there are 68 chances out of 100 (19:300), that
the predicted grade point average will fall within a range
of .47 grade polnts above or below the achleved grade
point aversage.

There were 49 students in the 1945 sample., From
these, then, 1t might be normally expected thet the re-
gression equation would predict the grade point average
of 32 students (68 per cent) to fall within the range of
+47 grade points above or below the achieved grade point
average., Vhen achleved grades were compared with predicted
grades, 1t wes found thaet in only 24 cases were the pre-
dicted grades within the limite of one standard error of
estimate., Thlie represented ohly 49 per cent as compared
with the expected 68 per cent.

In checking the scatter diagrem 1/ of the pre-
dlcted grade point averages plotted against achlieved grade
point sverages it was found that 16 out of the 49 students
in the 1945 semple fell within the upper left-hand quede-
rant of the scatter disgram, This meant that 32 per cent
of the students in the sample failed to aeh;evo grade
point averages as high s those indicated by use of the
regression equation, At the same time only four ceses, or

elght per cent, fell in the lower right-hand quedrant of

1/ See Appendix D.
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the scatter dlagram indlcating thelr achieved grades were
higher than those predicted by application of the regression
equation,

Prediction of
eritical grade

point everage
The semples of 1935 and 1936 freshman forestry

students were studled in order to determine a criticel or
"eutting” point in the grade point average below which exe
perience has shown first-yecr grade point to be indicative
of probable fallure to complete the work for a degree in
the Forestry Division, A bivariate frequency distribution
(Teble 10) wes developed from the sample to show the total
time enrolled in college by students achieving various
grade polnt averages, The table also shows the number of
graduates in the various categories of the distribution.
The table clearly indicates a strong positive relationship
between freshman grades and eventual gresduation, M¥ore
students making high greades in thelr freshmen year even-
tually graduated than did those students who made the
minimum acceptable grade point average of 2,00, Students
with an accumulative average of less then 2,00 in thelir
freshman year had only one chance in 14 of graduating from

the Forestry Division.
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Table 10,~-ASSOCIATION BETWEEN GRADES ACHIEVED DURING THE
FRESHWAN YEAR IN THE DIVISION OF FORESTRY, COLORADO
AGRICULTURAL AND MECHANICAL COLLEGE, BY STUDENTS ENTER-
ING IN SEPTEMBER, 1935 AND 1936, TO TOTAL TIME LNROLLED
IN COLLEGE,

e et
emm e

Number Freshman year grade polnt average

of
years ,00 .60 1,00 1,60 2,00 2,80 3,00 3,80 Total
com=- to to to to to to to to
pleted.49 .99 1,49 1,99 2.49 2.99 3.40 4,00

Above
4 years 1 1-(1) 5-(5) 2«(2) 4-(4) 3=(3) 16-(15)

4 years 4-(1) 4 9-(§)lb-(k) T«(7) 3=-(3) 42«(31)

Syears
but not
4 years 2 3 5 1 11

2 years
but not
3years 3 6 9 4 4 2 1 28

1 year
ut not
2years 2 12 13 12 6 5 3 2 56

Less

than
l year 7 4 4 e 1 2 20

- e Em e e e R B ER W e B R W S W e s S e R W @ W e e = -

TOTAL © 22 30-(2)37-(5)25-(8) 3-(18) 16-(10) 6-(3) 173-(46)

Figures in parentheses 1ndicate number of students
graduating.
From Teble 11 it can be seen that only five out
of 37 (13} per cent) with grade point averages ranging from
1,50 to 1.99 in thelr freshmen year succeeded in gradu-

ating nnd it took those five more than four years to eamm
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their degrees (Table 10). Only two students out of a total
of 60 with freshmen grade point e verages of less than 1,49
succeeded in graduating. From this it may be assumed that
a freshman grade point averasge of 2,00 represents the

lower greade limit for eny reassonable chance of graduating
from the Forestry Division.

Table 11,~-PERCERTAGE OF STUDENTS GRADUATING WHO WADE

CERTAIN GRADE POINT AVERAGES IN THEIR FRESHMAN FORESTRY
YEAR.,

S amE— —
Grade point average Number Number Percentage
greduating
3.00 - higher 22 13 69
2,60 - 2,99 30 18 60
2,00 - 2,49 23 8 39
1,50 - 1,99 37 5 13.5
00 - 1.49 61 2 3

It should be noted here that some changes in
scholastlc standards policies at Colorado Agricultural and
Mechanical College have been made since 1935-36, The
policy under operation at the present time (May, 1948)
mekes it mandatory to suspend from school all students who
do not maintaln a2 grede point average of 2,00 for any
three consecutive querters. PFPreviously, students with an
sccumulative grade point average of less than 2,00 could

remain in school longer.
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Chapter V
DISCUSSION

The problem of making information on pre-~forestry
students avalleble to advisers in order to provide more
effective guidence for those students planning to major in
forestry was resolved as follows:

l. Relationship between grades achleved

during freshman year and graduation from the
Forestry Division.

2. Felationship between test scores and

grades achleved during freshman year,

3. Relationship between rank in high schoel

graduating class and grades achieved during
freshman year,

4, Factors or combinations of factors

which appear to be most useful in forecasting
scholastic performance.

S5, Welghts esslgned to retalned factors

to secure best predictlion of students' scholastie
performance.

6. Means by which dates may be used most

effectively in counseling students who plan to

seek entrance in the Forestry Division.
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The reader wilill notlce many references to Gould
(20) and McClanshen (25) in this chapter. In 1944 Gould
made a study of the general college population at Colorado
Agricultural eand Mechaniceal College (known &t that time as
Coloredo State College of Agriculture and Mechanic Arts) to
determine the relationship of test scores and high school
rank to first semester grade point sverage. In 1947
MeClanahan studied the relationship of test scores and high
school rank to first-year grade point average for engineer-
ing students at Colorado Agricultural and Mechanical
College, Therefore, it 1s important that comparisons be-
tween the general student population and academic division
segments of the population be reviewed.

It will be noted that there 1s sufficient vari-
eance in the data presented in this study, as compared with
the other two, to assume that need exists for studying
performance of students enrolled in the other academic
divisions at Colorado Agricul tural and Mechanical College.

Freemen and Johnson (18), in 1942, substantiated
this fact in & study at the University of Minnesota when
they found it was necessary to develop separete predictive
formulas for the divisions of agriculture, forestry, and
home economics, Butsch (4), in 1939, in & study conducted
at Marquette University, found the correlations for the
colleges of business, engineering, journalism, end liberal

arts ranged so greatly that he concluded, ". . . a parti-
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cular sectlon which furnishes the best single predictor for
one college may be entirely negligible in 1ts contribution
for another." (4:420)

g;lationahig be tween
Olhllg des
!2..&!2_.gii§§-

A strong positive relationship was established
between freshman grade point average eand graduation for
those freshman forestry students entering in September,
19356 and 1936, Only one student out of 14 with a freshman
year grade point average of less than 2,00 succeeded in
graduating.

A zero-order coefficient of correlation of .836
between firste-year and four-year accumulative grade point
averages was established for the 1935-36 semple. This
tends to show thet scholastic performance in the freshman
year will be representative of the student's scholastic
performance for his entire time in college.

The ratio of graduating students to "drop-outs"
became increasingly higher as the freshman year grade
point average incressed. The tern "drop-out™ is used
rather than "fallure" because many factors other than
scholastic inaptitude cause students to withdraw from
college., Filnancial problems may have sccounted for many
of the drop-outs in the 163E-56 sample for it must be
remembered that these students were in college in the days

of the depression of the 1930s. Desplte the many factors
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which casuse "drop-outs,”" 52 per cent of those students in
the sample with an accumulative average of 2,00 or better
succeeded in graduating., This comperes quite favorably
with the 56 per cent of engineering students greduating
who had accumulative averages in their freshmen year of
2,00 or better, as reported by McClenashan (28),

On the basis of the evidence, a grade point
aversge of 2,00 may be interpreted as the critical grade
point for the freshman forestry year below which students
have very little chance (one in 14) of gradusting from the

Forestry Division,

Test sco and
des .Eﬁi,z:z
n s n year

The English test gave the highest correlation,
r= ,637, for any single variable and freshmen grade point
average. Gould (20) found that the A.C.E,, with an r of
«63 was the best single predictor for the general college
population, McClanahan (25) found the best single predic-
tor for freshmen engineers to be the Chemlistry test with
an r of ,662,

McClenehan (28) reported an r of ,583 between
the English test and grades, while Gould (20) found an r
of .558 between the English test and first semester general
college grades, The r of ,637 on the English test for
freshman forestry students was higher than the two above

with all three correlations being made on Colorado
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Agricultural and Mechanical College students, Apperently
the English test measures more efficlently certain qualities
that predict success in forestry. It would be of interest
to know if similar results could be obtained by studying
subsequent groups. In this connection it should be pointed
out that the group studied by Gould (20) in 1944 was a ware
time group with the freshmean class comprised largely of
women students and those men erxempt from asctive military
service and thus might be guestioned as belng & represen=
tative group.

The coefficient of correlation between the A.C.E,
and freshman grade point asverage was r = ,618 which was
second in predictive efficlency of the tests studled.
McClanshan reported en r of .648 for the A.C.l., while
Gould (20) found r = .63 for the same test, This repre-
sented close agreement for the three groups studied,

Wagner (38), in 1934, compiled a summary of prediction
studles and reported that correlations between the A.C.E,
end college grades ranged from .17 to .81,

Since the publication of Gould's study in 1944,
the Office of Student Affairs at Colorado Agricultural and
Mechanical College has assumed that the A.C.E. was the most
efficient of the tests in the basic test battery in pre-
dilcting success for the general college population. There
is a need to check again predictive efficlency of the

various tests in terme of predicting performance for the
general college students.
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The Reading test, with an r of .547 wlth first-
yeer grade point average, was third in efficiency among
the four tests as a predictor of first-year grades. This
was somewhet higher than the r of .495 reported by
MeClanehan (25) for assoclation with success in englneer-
ing,.

The Chemistry test was found to be the least
efficlent (r = ,496) of any of the variables studled as a
single predictor of freshman year grade point average for
freshman forestry students, This finding was diametrically
opposed to that of ¥MeClanahan (25) who reported that the
Chemistry test was the best single predictor of freshman
year grade point average for englneering students, The
Chemistry test is primarily a measure of aptitude in the
physical sclences, and 1t has been demonstrated that it
will be more efficlient in predicting successful performance
in engineering since the engineering curriculum is heavily
weighted with courses in the physical sciences,

Although the Chemistry test, es a single test,
was the least efficlent of any of the tests in predicting
grades of pre-~forestry students, it will be pointed out
that the test is one of the most valuable in the basle
battery since it produces a marked increase in predlctive

efficiency when used in combination with other variables,
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High school r
d% egiaved
fo rreshmen yesr

High school renk, with an r of ,521, was next to
the lowest of the variables studied in terms of efficliency
in predicting freshman year grade point average., This is
in direct contrast with some of the findings of other in-
vestigators. Emme (15) in 1942 reported that rank in high
school graduating class seemed to be the best single cri-
terion for predicting success in college as compared with
seven other criteria studied. Strang (36), Recua (28),
Thurber (37), and others found a strong relationship be-
tween rank in high school graduating class and scademic
success in college,

There 1s some chance that a higher correlation
between high school rank and freshman year grade point
average in the 1946 sample might have been obtained had
there been a greater number of cases with high school rank
avallable, Out of the 94 cases in the 1946 sample, there
were only 48 who had notations in their records indicating
where they stood scholastically in their high school gradu-
ating classes., With an "n" of only 48 there might be some
question as to the reliabllity of the correlation, and
particularly so when the high school rank percentage for
many cases was established by taking the mid-point of the
high school quartile ranking. However, this appeared to be

the only feasible way to convert quartile ranking to percen-
tage rank,
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It should be pointed out, however, that the high-
est multiple coefficlent of correlation for any three
varlables with grade point average was obtained for a
combination which inecluded high school rank as one of the

variables,

tercorrelatio
etween variables

Intercorrelations between variables used in this
study indicated that the A.C,E.,, English, and Readl ng
tests tended to measure common factors, The intercorrela-
tions between the three tests were ss follows:

A.C.E, and Fnglish, + + » « & = ,701

ALJE, and Reading, « « « + I = 717

English end Reading . . + » r & ,701

The correlations between the Chemistry and the
other three tests show that the Chemistry test measures
different factors, The intercorrelations were as follows:

Chemistry end A.C.E.s « + . I = 220

Chemlstry and English . . « r = 270

Chemistry and Reading . «+ « I = ,147

MoClanshan (25) in hie study of freshman engineer-
ing students found a much wider renge of intercorrelations
between Chemistry and the other tests, the range being
from ,187 to .543,

The intercorreleations between each of the four

tests end high school renk ranged from ,355 with the Readirg
test to .458 with the A.C.E,
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Combinat of
.
£rade poingt avera

The combination of the A,C.E, and Chemistry tests
and high school rank with freshman year grade point average
produced the highest multiple correlation coefficient of
any of the combinatlons studled, the R belng .762. The
combination of the A.C.E.,, English, and Chemistry tests was
only slightly lower, the correlation being .,766, Combina-
tions of three varlables with grade point average gave
multiple correlations ranging from R = ,683 to R = 762,

A review of Table 9 reveals that when the
Chemistry test was dropped from the combination of vari-
ables there was a significant drop in the multiple correla-
tion,

The multiple correlation coefficient of .721 be-
tween the English and Chemistry tests and grede point aver-
age was the highest multiple R obtained for any comblnation
of two varlables with grade point average. The others
ranged from R = .619 to E = ,720. Again, reioving the
Chemistry teet from the combination resulted in a signifi-
cent drop in the multiple R,

Durflinger (12), in 1943, in his summary of
studies involving multiple correlations stated that median
multiple correlations ranged from R = ,600 to R = ,700,.

The median multiple correlstions found in this study appear
to compare favorably with others reported in the literature,
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Vagner (38) summariged a number of prediction studies and
reported that multiple coefficlients of correlation of .80
are rarely exceeded regsrdless of the varlables used,

McClanehan (25) reported a multiple coefficient
of correlation of .848 between a combination of five vari-
ables and grade point average in engineering which is one
of the highest multiple correlations reported in the liter-
ature for prediction studies.

Weights assigned
to retained ggeﬁog;

The comblnation of the English and Chemistry
tests appeared to be the most feaslible combinetion for
predicting freshman year grade point average. This com=
bination produced an R of ,721 as compared with en K of
«762 for the most efficient combination of three variables
end grade point average. The slight increase in prediction
efficiency gained by adding one more variable would not
Justify the added labor and time involved., This is in
accordance with the findings of Williamson and Bordin (39)
who reported that for practical purposes combinations of
two variables will give multiple correlations only slightly
less valid than combinations containing added variables,

Some readers may wonder why the combinetion of
the A.C.,E, and Chemistry tests with grade point average
(R = ,720) was not selected as the most desirable combinae-

tion of two variables, since the A.,C.,E, is wlidely known a&s
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a test measuring general mental abllity. The A.C.E, test
is subject to change more often than the English test and
there 1s no way of ascertalning that new forme of the test
will produce identical measures with the previous forma.
The 1947 form of the A.C.E, test is being purchesed by the
Office of 3tudent Affairs, Colorsdo Agricultural and
Mechanical College, for use with the freshman class of 1948
and there was no assurance that the new form of the test
would produce the same measurements as the one (1943 edi-
tion) used in this study.

Using the English and Chemistry test scores, a
regression equation was developed to predict the freshman
year grade point sverage, H: This equation 1is

W o= .009Ia - .008xa + B84,
with the English raw score representing x2 and the Chemistry
raw score, x3,

The coefficient of forecasting efficiency for the
R of ,721 reported for the combinstion of English and
Chemistry with grade polnt sversge was computed to be
E = ,307, This means thet predictions based on this com-
bination of varliables ere 30,7 per cent better than pre-
dictions based on chance,

The standard error of estimate of .47 means that
€8 cases out of 100 should achieve a grade point average
within a renge of .47 grsde point average above or below

the predicted grade polnt average.
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Predlcted grade polnt averages for the 49 cases
in the 19456 sample were obtained by use of the regression
equation, The gzero-order coefficlent of correletion be-
tween predicted grades and achleved gredes for the ssmple
waes H = ,461., Thirty-two per cent of the students achleved
grade point sverages that were significantly below those
predicted by use of the regression equation, Eight per
cent of the students achleved grades significantly higher
than thuao_predicted'by the regression equsation,

The scatter dlasgram of freguency distributions
of predlected grade point averages plotted with achieved
grade point averages reveeled thet the regression equation
was unusually effective in singling out those students who
should be identified as early as possible for counseling
purposes, The regression equation applied to the 1945
sample resulted in predicting that seven students would
achieve freshman year grade point averages of less than
1,76, All seven students did achlieve below 1.70 average
for their freshman year., This wes 100 per cent predictive
efficlency for this segment of the sample populsation,

The correlation of .46l between predicted and
achieved grades might appear to be somewhat lower than
normally would be expected. It should be noted that 1€ of
the 43 cases achieved grades that were significantly below
those predicted, Problems of adjustment and motivatlon

contributed to the performance of these 16 cases. There 1s
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no means of measuring motivetion of "drive" to succeed

and nelther 1s there eany method of forecasting the type and
extent of adjustment problems with which the student may be
confronted. It should be remembered that the 1945 sample
was comprised largely of World War II veterans who were

the first to be sepasrated fromr the service because of
length of service or who were discharged early because of
service-incurred dlsabllitlies. There 1s some reason to
agsume that these men may have faced greater adjustment
problems than those enrolling since the fall of 1945, This
would tend to reduce the correlation between schieved and

predicted grades,

Effective use
data 2% cggg!giigg

Under present policles of operation st Colorado
Agricul tural and Mechanicel College, freshmen students
apply for entrance to the Forestry Division during the
spring quarter of thelr freshman year. This means that
they have epproximately six months' time in which to dis-
cuss with their faculty advisers or staff members in the
Office of Student Affairs the possibilities of entering
forestry training.

Faculty advisers are often undecided as to
whether they should encouresge students to epply for ade
mission to the Forestry Divieslon, This is particularly
true during the first cuarter of the echool year before
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the student has established a college achievement record
which ecan be used ss a basis for objective judgment. By
use of the Chemlstry and Engllish test scores and the re-
gression equeation the sdviser may determine the probability
of the student's achieving e freshmen year grade point
average which will place him among those eligible to be
gonsidered for admission to the Forestry Division,

The computatlion involved in ascertaining the moaf
probable grade point average from a regression equation
would tend to dlscourage meny advisers from using these
devices in estimating thechances 2 student bhas of obtaining
8 certaln grade point average.

The regression eguation developed in this study
is based on raw scores, Howiver, only percentile scorea
are made avelleble to feculty advisere, since heretofore
edvisers have hed no means of using rew scores, To obtain
raw scores for eny student, 1t 1s only necessary for the
adviser to call the Office of Student Affalrs.

In order to encourage the use by advisers of raw
data on the Chemistry and Fnglish tests, a nomographiec
predictive charge, Figure 1, was developed by the method
described by Lipka 1/. This chart is designed to eid in
counseling freahman students who wish to enter the Forestry
Division., By use of this chart, it is possible to read the

predicted grade point average when raw scores on the

Joseph Llpka ggaph;gal and Mechanical Computatl
New I%ﬁk. John Wiley'an Sons, Inc,, s PPe 13-53.
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- 40 1,10 BY THE STUDENT ON THESE TESTS,
- 2 READ THE GRADE POINT AVERAGE INDICATED mr THE POINT WHERE THE zo
_ 30 100 STRAIGHT EDGE INTERSECTS THEPREDICTED 6. P.A. SCALE. THISIS THE
GRADE- POINT AVERAGE WHICH THE S‘I'UDENT l.s ESTIMATED TO ACHIEVE 18
£ .90 DURING MIS FRESHMAN YEAR,
— 20 go 3STUDENTS WHOSE PREDIGTED GRADE-POINT AVERAGE FALLS BELOW THE 10
= . CRITICAL SCORE INDICATED ON THE PREDICTED G.P.A. SCALE MAS LITTLE
— 10 .70 CHANGE OF GRADUATING FROM THE FORESTRY DIVISION. 5
Lo .60 _ [

FIGURE 1 - NOMOGRAFFIC CHART FOR FREDICTING FIRST YEAR GRADE FOINT AVERAGE FCR
FRE-FORESTRY STUDSNTS FROM RAN SCORES ON THE ENGLISH AND CHEMISTRY TESTS.
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English and Chemlstry tests are known.

Advisers should find the nomographic chart a
practical device for determining &t a glence the predicted
grade point everage. Interpretation of the predicted
grade polnt aversge demsnds a certsln amount of skill and
knowledge in counseling technigques on the part of the
adviser., In uslng the chart, advisers must recognize
that they are epplylng to a slngle student the results of
& study conducted on & group that is quite heterogeneous
in terms of degree of motivatlon, educstlional bacikground,
age, maturity, marltal status, and other related factors.

Advisers must realize that test scores prepresent
e broad band or "range® of performsnce rather than precise
measurement. They must also realize that sctual perfor-
mence mey vary wldely from predicted performence since
many of the faetors which affect performance are not
messured, Williamson and Bordin (39) stated thest "At the
present time such factors cen be identified, if at all,
only by clinical dlagnosis snd can be glven welghing only
bi crude Judgements." (39:4)

Feculty advisers should find informstlon presented
in this study helpful In the following respects in coun-
seling students wishing to major in forestry:

l. Vhen the adviser discovers a wide discre-~

pancy betweern achlevement and 1ndlcated abllity,

he should refer the student to the Office of Student
Affairs for clinlical counseling.
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2, The adviser may wish to refer the student
te the Office of Student Affairs for counseling
early in the freshman year when he sees thet indi-
cated abllities give the student very little chance
of performing at & level acceptable for sdmission
to the Forestry Division.
S« The adviser may recommend the student
take & limlted number of hours invew of low
indicated performance.
f:c € ke
This is the second study to he completed at
Colorado Agricultural end Mechanical College dealing with
the problem of predlcting aubcess for students in specifie
acedemic dlvisions, The first study by McClanahan (28)
dealt with predicting success }br students in the Englneer-
ing Tivision. Hls etudy of englneering studente varied in
enough respects with this study of forestry students to
demonstrate that separate studles in predlcting success
should bte conducted for each academic division of the
college, Prediction studles for the Tivisions of Agri-
culture, Home Economics, Science snd Arts, and Veterinary
Medicine shouléd be made ag soon a& possible to feacllitate
the student counceling program,
Further studles of prospective forestry students

should be conducted to determine the effeet of personality
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end Interest on performsnce. In the school yeer, 1947-48,
a vocetional interest test was administered to all forestry
freshmen., These data.are avallable and a study of the data
should produce valuable information for predicting perfore
mance, Some standard personality test, such as the Bern=-
reuter, might be adminlstered to one class to determine if
perscanality factors can be measured which will assiast in
predicting success 1n foreatry,

Studles of subsequent freshmen forestry classes,
using criteria developed In thies study, should be con-
ducted to determine 1f the 1946 sample on which this study
1s based 1a truly representative of the classes to follow,

Uoon gredustion a hizh percentage of the forestry
graduates take federal clvlil gervice ereminations for
positions in the Par est Service, Orazing Service, Soil
Conservation Service, and Fish end Wildlife Service. A
study should be made to determine the reiationabip of
scholastic performance to performence on the civil service
examinations. Results of such ¢ study would be most use-
ful to counselors in the Forestrﬁ Division.

There 1eg slso & need for studying the relationship
of high school rank to scholestic performance, Nelther
this study nor that of McClenshan (25) produced conclusive
results on predictive efflclency of high school rank bee
cause it wes felt that there were not enough cases with

high school rsnk recorded to represent effective sempling,



This study should be meade for the general population as

well as for the separate scademic divisions.
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Chapter VI
SUMMA RY

7

This study was undertsken for the purpose of

determining whether additional information could be mede

avallable to advisers of pre-forestry students

in order to

provide better gulidance for those students planning to

ma jor in forestry. Advisers of pre-forestry students

are routinely provided with informstion on each student

on the measures listed below,

Raw dete were gathered on 94 students enrolling

in September, 1946, who indicated a preference
training. The data consisted of scores on six
as followss
l. Freshmen year grade point aversge . .
2. American Council on Education
Psychological Examination « « ¢« o+ s
&, Cooperative English test, Form P .M. .
4, Iowa Placement test, Chemistry
Aptitude « ¢« ¢ ¢ ¢ o ¢ ¢ 4 o o 0 0
6. Nelson-Denny Reading test . . . . « .«
6, High s0bool ranke ¢ « ¢« ¢ o o » o o ¢

for forestry

variables

variable 1

variable 2
variable 3

variable 4
variable §
variable 6

Zero=order coefficients of correlation between

each varleble and first-year grade point average were as

follows:
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l. rl2 = ,618
2., rld = ,637
3¢ rl4 = ,4086
4, rld = 547
5. rlé = ,B621

The best single predictor of freshman grade
point average for pre-forestry students was the English
test, followed by the A.C.E., the Reading test, high
school rank, end the Chemistry test. Intercorrelations
shofed that the A,C,E,, English and Reading tests tend to
messure common factors,

Multiple coefficients of correlation were come
puted between combinations of variables in order to deter-
mine a combination thet would give the most efficient pre-
diction of success in forestry. The combinations producing
the highest multiple correlations were as follows:

l, rl.246 = ,762
2., rl.234 = ,756
3. rl.3¢ = ,721
4, rl.24 = ,720

%hen the Chemistry test was removed from the
combinstion of variesbles there was © significant drop in
the multiple coefficlent of correlation.

The combination of the English and Chemistry
tests and grade point average was the most practical com-

bination to use in counseling, Addition of other variables
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did not increase the miltiple correlation sufficiently to
Justify the additional time and effort involved.

Using the English rew score as x2 end the
Chemistry rew score as x3 the following regression equation
was computed:

W= ,000,0 ¢ 008,45 + 584,

The regreession equation applied to the 19456
sample resulted in predicting that seven students would
achleve freshman year grade point averages of less than
1,756, All seven students achieved less than a 1,75 average
for their freshman year, Thls was 100 per cent predictive
efficlency for thils segment of the sample population,

A study of 173 freshmen students entering the
Forestry Division in September, 1936 and 1936, was made in
order to develop a critical freshmen grade point average.
i1t wes found that students achieving below & freshman year
grade point average of 2,00 had only one chance in 14 of
gradus ting. Therefore, the critical grade point average
of 2,00 was selected,

The regresslon equation and the standard error of
estimete were used to develop a nomographic predictive
chart. This chart predlcts the most probable grade point
aversge from raw scores on the English and Chemistry tests,
By using this chart, advisers should be able to estimate
the chances of the student's succeeding scholastically

and the advisers should also be able to identify and refer
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for clinical counseling students who appear to have little

chance of succeeding in forestry,
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Appendix A.--VARIATES USED IN THE STUDY OF THE 1935 AND 1936
SAVPLE OF FRESHEMAN FORESTRY STUDENTS,

Case Flrsteyear Accumulative Time in
Number grade-point grade-point college

: average average (years)
1 1.59 1,60 2%

2 2,03 1,44 2

3 «81 L

4 2,09 1.80 3

5 2.57 2,33 4

6 2,01 1

i 3.01 1

8 1.81 1.81 2

9 1.31 %
10 1.06 1
11 3.156 1
12 .89 3
13 .03 &
14
16 2,78 2,70 £
16 o4l 21 1%
17 1.891 1
18 +98 1
19 2.62 by
20 1.97 3
2l 1.08 1
22 2,97 2.82 4



Case Firste-year Accumulative Time in
Number grade-point grade-point college
average average (years)
23 1,91 1,59 3
24 1,65 1.86 3%
286 1,65 1.63 =
26 1,33 1,56 2
27 1.60 1,72 4
28 1.69 &
29 1,01 91 13
30 1,78 1,562 2%
31 .62 Y
32 2.56 1
33 «56 74 1
34 .07 3
356 1,33 1,32 2
36 3.50 3.29 4
37 1.91 13
38 3431 3.60 5
39 1.84 2.68 5%
40 2,13 1
41 «85 «81 13
42 1.28 1,87 4
43 3.83 3.72 4
44 .83 73 13
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Appendix A.--Continued
e e e

Case Pirste-year Accumulative Time in
Number grade-point grade-point college
avers:e average (years)
495 1.26 1
46 1,15 \ 1,08 13
47 2.87 2.92 &
48 2,14 2,02 4
49 2,51 1
&0 2.07 1.76 6
51 1.21 1,63 13
52 2,24 2.54 6
63 2.17 2,76 4
54 1.06 1l.45 4
55 3.20 1
56 «81 «80 3
87 1.34 2,62 4
58 1.93 2.20 &
59 5.89 1
60 1.88 1
61 2.84 3433 <
62 24 %
83 2,66 s
64 3447 2.89 b
65 2,75 2,72 5}

66 2.28 £.85 4
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Case First-year Accumulative Time in
Number grade-point grade~point college
average average (years)
67 «57 1.09 23
68 2.59 1
€9 l.62 1
70 2.12 2,02 4
71 1.77 1,76 2
72 1,56 1.88 2
73 2,24 2,23 4
74 1.69 1,79 13
756 64 1
76 1.256 1.22 3
77 2,62 1
78 14 1
79 1.88 1,79 2
80 1.47 1,50 13
8l 2.44 2.85 2
82 59 &
83 2,13 2.42 <
84 1.18 1
86 2,53 2.83 4
86 2,16 1,72 2
87 3.27 3,06 4%
88 1,563 1.44 3
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et e e ——————— ]

Case First-year Accumulative Time in
Number grade-point grade=-point college
average average (years)
89 96 1.19 1%
90 2.37 2.50 2
21 « 76 «82 2
02 2.80 2,39 4
83 1.61 1,52 2
94 21 1,78 5
95 1.81 1
96 344 2.72 4
97 «83 1
o8 «89 1
99 2,17 1,76 13
100 2,66 2,36 &
101 1.34 &
102 95 1
103 1,38 1
104 3,08 5400 [
105 1,50 1,87 4
106 1,56 2.26 43
107 1.82 1
108 .72 1
108 1,56 1.64 2
110 3483 3449 2
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Appendix A.--Continued
e e e ———— ]

Case Firsteyear Accumulative Time in
Number grade~point grade-«point college
average average (years)
111  2.84 2.07 <
112 «89 1.01 13
113 1,12 1.04 2
114 .34 3
115 2.12 2.44 &
116 2.70 2.44 4
117 . o 117 H
118 3,086 3.10 e
119 07 3
120 1,36 1
121 1.54 1
122 +28 3
123 3,38 2.85 4
124 2.14 1,94 43
1256 2,65 2,70 4
126 2,91 2.90 2
127 1.94 2422 2
128 1,38 _ 1
129 : .11 3456 4
130 2.91 2.90 4
131 2,78 2,81 2
132 . 2.56 2,54 &
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Appendix A,--Continued
= — —————————— =

Case First-year Accumulsative Time in

Number grade-point grade~point college
average average (years)
133 2,63 2.69 4
134 3.15 3.02 4
136 1.33 1,29 2
136 1.69 1.84 5
137 2,72 1,91 1k
138 1,51 1.41 3
1% 1.48 1
140 2.56 2,22 4
141 1,76 2.17 )
142 2,38 1,91 13
143 2,06 | 3
144 1.28 1,27 3
146 3.26 ' 3,40 4
146 .84 1,49 2%
147 2.13 1
148 5.00 3
149 1,15 1
150 3.21 2,90 4
151 2.19 1
152 1.7 1
153 2.16 1.93 4
154 2,72 S.68 4
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Appendix A,~<Continued
e

Case First-year Accumulative Time in
Number grade-point grade-point colleze
average average (years)
185 72 .87 33
166 1.43 l.44 3
187 2,78 3.11 2
168 1,37 «96 13
159 1.65 2.43 43
160 1.22 1l.41 4
161 1.69 1.62 3
162 +45 1
163 1.82 1
164 « 680 1
165 5.53 2.84 2
166 2.61 1
167 3.21 2.97 2
168 3,17 2.92 1%
169 1.566 3
170 2.83 2,97 4
171 2,96 2,60 4
172 1l.11 1

173 1.69 2.80 33




Appendix B,--VARIATES USED IN THE STUDY OF
THE SEPTEMBER, 1946, SAMPLE OF PRESHMAN
FORESTRY STUDENTS .,
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Appendix B,~-VARIATES USED IN THE STUDY OF THE SEPTEMBER,
1946, SAMPLE OF PRESHMAN FORESTHY STUDENTS,

- — .
Case Chem= First-year
Number H.8.Re AL .E, English 1istry Reading grade-point

average

1 «13 106 136 156 74 «95
2 «39 130 2056 47 99 3.07
3 92 121 32 69 1.79
4 129 180 14 111 1,50
] 109 96 59 72 2.21
6 «70 119 127 b2 83 2,19
7 «87 126 218 87 109 2.95
8 23 79 96 14 65 1,89
9 .62 127 101 46 74 2,16
10 «87 119 183 106 82 2,43
11 121 205 28 91 2,32
12 31 107 129 36 69 1.18
13 az 111 200 15 103 2,25
14 106 127 ee 80 1.81
18 «1l3 87 132 16 57 1,68
16 121 141 97 78 2,52
17 89 100 4 67 1.26
18 «62 a4 107 é 45 <88
19 «0B8 74 104 6 38 57
20 99 110 71 59 2450
2l Py ) 4z 93 6 5 91
22 «13 89 125 14 69 1.74
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Case Chem~ First-year
Number H.S.,R., A, .E. English 1stry FReading grsde-point
average
23 «59 96 141 35 63 2,50
24 70 127 14 86 1.78.
26 123 162 22 87 2,04
26 «83 165 200 61 128 3.61
27 +58 107 112 114 77 1.72
28 o4l 100 154 42 70 2,086
29 138 200 64 100 2.45
30 K4 120 61 54 1,98
31 99 123 20 ™ 2.91
3e 8l 84 6 60 1,99
33 «38 134 172 14 83 2.07
34 +99 144 220 56 109 3453
36 13 106 121 12 a0 1,32
36 «87 118 127 50 88 2.12
37 135 218 106 109 3,76
38 95 169 50 80 2.282
39 .69 82 134 6 58 1,86
40 47 115 136 -13] 7C 1,93
4l o7 125 2e 73 1.902
42 100 113 o2 68 +65
43 «87 142 209 73 128 5,50
44 90 119 14 68 2,04
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Case Chem- Pirsteyear
Number H,8,R. AL.E, English \lstry Reading grade-point
aversage
45 94 121 14 7e 1.70
46 123 120 16 63 2.39
47 54 119 190 31 94 2.33
48 130 176 64 88 2435
49 «06 151 187 36 94 1.62
50 1286 96 47 72 1.77
51 113 147 14 7 1.15
52 «81 108 180 29 e 2.63
B3 115 218 8e 86 2.22
54 «87 127 190 36 92 2,02
55 «13 97 190 16 94 1.72
66 62 109 194 61 78 3.17
&7 «87 123 84 14 74 1,97
68 W13 114 110 69 1 1,45
59 W13 107 1865 66 €0 2,68
60 104 93 6 87 1,07
61 111 159 41 89 2.52
62 123 192 41 86 2,64
63 .62 101 209 71 80 2,26
64 «93 92 170 12 78 2,66
65 «26 87 104 22 68 1,43
€6 «87 18e 246 67 ,82 3411
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RN SRR R 95 PO DN |- oty Moo 1o A

averaje
87 102 109 80 63 2,08
68 154 202 14 128 2442
69 26 167 28 54 2,64
70 32 107 123 41 84 2,41
7 124 165 41 69 2,79
72 151 231 102 109 3,00
73 .62 o7 139 g7 7 2,15
74 114 179 76 56 2,39
78 118 145 14 50 2,04
76 108 96 90 56 2,15
i 117 167 9 88 1.87
78 .62 91 109 6 74 2,05
79 34 119 157 86 88 2,15
80 123 172 66 103 2,29
81 104 104 17 68 2,00
83 .86 148 227 41 95 3406
84 .87 129 213 50 117 5430
85 119 169 78 90 5451
86 117 124 76 64 2,34
87 52 165 223 g8 @8 3,11
8e 76 75 6 49 1.91
89 97 125 71 56 2,23
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Cese Cheme- First-year

Kumber E.S.,R., A.C,E, English 1stry Reading grade-point
averaze
90 13 106 130 22 87 2.1
21 90 139 22 68 1,24
92 104 136 20 &9 1.88
93 27 144 203 107 106 5,06
94 62 61 60 6 41 77




Appendix C,-«VARIATEE USED IN THE STUDY OF
THE SEPTEMBER, 1945, SAMPLE OF FRESEMAN
PORESTRY STUDENTS,
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Appendix C,--VARIATES USED IN THE STUDY OF THE SEFTEMBER,
1945, SA¥PLE OF FRESHWAN FORESTRY STUDENTS,

Case Chemne Flrst-year
Number H.S.Re A .E. English 1stry Reading grade-point
average
1 129 176 86 109 1.80
2 100 163 32 84 2.88
3 119 205 8% 104 2.64
4 +80 119 123 79 68 2,62
5 127 187 75 78 1.63
6 «26 87 93 16 41 1.74
7 111 170 22 82 2,04
8 «81 117 166 107 74 1.44
9 81 106 187 67 64 1,58
10 125 223 $2 132 2.55
11 104 133 186 83 2,31
12 .32 99 109 30 70 1.5
13 138 205 44 83 1.81
14 102 102 36 100 .96
16 .56 96 106 15 62 «56
16 86 134 16 92 2,02
17 76 133 6 60 2,87
18 129 163 42 84 1,91
19 123 133 40 74 2.00
20 +85 116 179 87 70 1.83
21 o756 102 144 5 88 2,31
22 049 104 145 15 92 2,62
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Cese Chem~ First-year

Number H,8.,Re A.C.E, English 1istry Resding grade-point
average
23 91 127 187 107 113 2,64
24 77 154 11 77 2,78
26 « 36 108 200 28 8¢9 2,14
26 111 185 € 97 1.83
27 «87 138 209 43 128 1.81
28 86 93 11 40 «71
29 «18 856 84 6 ¢&8 «00
30 «70 1156 200 75 104 2.68
31 «13 140 167 64 90 1.86
52 99 76 139 14 40 1.8
33 71 130 158 85 90 .94
54 oél 91 180 26 M 2,08
35 13 129 148 81 1086 1.90
36 .02 42 e2 9 35 l.22
37 129 209 107 120 2.77
38 o2 120 145 63 56 2433
39 107 177 as 1,76
40 «68 100 127 20 73 2.44
41 77 102 118 28 65 «o1
42 144 266 78 106 5433
43 26 148 227 107 107 3.17
44 ‘102 143 28 78 1.04
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Case Cheme Pirst-year

Humber H.84R, AL .E, English 1istry Reading grade-point
- average
45 +90 144 242 78 98 2,32
46 12 106 124 15 78 1.46
47 «40 165 246 90 138 1,22
48 100 192 18 109 1.55
49 117 157 50 84 1.36
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Appendix D,--SCATTER LIAGRAM OF RELATIONSHIP
OF PREDICTED GRADE~FOINT AVERAGES TO
ACHIEVED GRADE-POINT AVERAGES FOR 1935-36
SAMPLE,
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Appendix D.-- BScatter diagram of relationship of predicted grade point averages

to achleved grade point averages for 1945 sample.
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