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ABSTRACT 

The problem of predicting success for the student 

who desires to enter the Forestry Division at Colorado 

Agricultural end Mechanical College has become particularly 

important in these first few years following the close of 

World War II. The profession of forestry has been attra.cti ve 

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 their knowledge of the 

reliability and validity of prognostic data.available, they 

can make more consistent interpretations which will result 

in greater efficiency in identifying those students wbo will 

fail. 

The problem 

The problem, then, is, How can the test score and 

high school rank data made available to advisers be used most 

effectively in counseling students who have stated a prefer­

ence for entering training in the Division of Forestry at 

Colorado Agricultural and Mechanical College? 

Analysis of the problem.-~l. What is the rela­

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 6 rades achieved during the 

freshman year for those freshman students desiring 

to enter the Division of Forestry at Colorado 

Agricultural and Mechanical College? 

3 . What is the relationship b e tween rank in 

the high school graduating class and grades achieved 

during the freshman year for those students desiring 

to enter the Division of Forestry at Colorado 

Agricultural and Mechanical College? 

4 . ~bat factors or combination of factors 

considered appear to be most useful in forecasting 

scholastic performance for those students interested 

in forestry? 

5 . vVbat weights 'mould be assigned to retained 

factors 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 Mechanical 

College in counseling students who plan to seek 

entrance in the Division of Forestry? 

Delimitation . -- 1;rhis study has been limited to the 

following: 

1 . Freshmen stating a preference for forestry 

who were admitted the first semesters, 1935 &nd 1936, 

and the fall qua!E'ters , 1945 e_nd 1946 . 
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2 . The follow i ng tests: The American Council 

on Education Psychological Examination for College 

Freshmen, 1943 edition; the Iowa Placement Examination 

Chemistry Aptitude , Seri es CA-2, Form lv1 ; the American 

Council on ~ducation Cooperative English Test , Farm 

PM ; the Nelson-Denny Reading Test for Colleges and 

Senior High Schools , Form A. 

3 . The data from students ' records on file 

in the Registrar's Office and the Office of Student 

Affairs , Colorado Agricultural and Mechanical College . 

The data were collected from the files of the 

offices of the Dean of Students and the college Registrar 

and included the fo l lowing inforrrBtion: 

1 . The relative position of the student in 

his hish school graduating class , comrr.only referred 

to as high school rank . 

2 . Raw scores made by the students on the 

American Council on Education Psychological Examina­

tion for high School Seniors and College Freshmen , 

1943 edition, referred to here es the A. C. E . 

3 . 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 Placement Examination , Series CAI , revised A, 

Chemistry Aptitude, to be referred to here as the 

Chemistry test . 
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5 . Raw scores made by the students on the 

Nelson-Denny Reading Test for Colleges and Senior 

Higb Schools , Form A, to be referred to here as 

the Reading test . 

6. Letter grades earned by students in college 

subjects and the number of quarter credits earned -

in these subjects by the students. 

The high school ranK 11vas 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 I s relative position 

from the top of his graduating class and the number in his 

graduating class. 

In order to facilitate comparison and analysis it 

was necessary to convert the high school rank of each student 

from a numerical standing to a percentage rank as follows : 

1. The position of tbe student from the top 

of his class was subtracted from the number of stu­

dents in the class to obtain the relative standing 

from the bottom of his graduating class . 

2 . The relative standing of tbe 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 
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was necessary to use the mid-point of t.he quartile rank 

to indicate assigned percentage rank. 

Ssmple studied 

Freshman forestry students entering in the fall 

o:t 1935 and the fall of 1936 were studied in order to ob­

tain data to select a critical freshman grade point aver­

age which would represent the lowest average a student might 

make in his freshman year and still graduate from the 

:i:<1orestry Li vision. These two classes were selected because 

they were able to complete the forestr;y course in four or 

five years of attendance before the start of World :,ar II. 

The September, 1935, freshman forestry class 

consisted of 97 students, while the 1936 class had 192 

students. 

Data on freshman forestry students entering in 

the fall of 1946 were studied to determine tte relation-

ship between data furnished advisers by the Office of Student 

I~ffairs and scholastic performance during the fresr.illlan year. 

By selecting every third name of studentsjlisted by alpha­

betical rank and then eliminating those who did not have 

complete scores or who did not establish a grade point 

average, a final to.ta l sample of 94 ce.ses was obtained. 

Test score and high school rank data were available as 

follows for each variable in the sample. 

1 • Eng 1 is h test s c ores • • • • • 9 4 

2. Chemistry test scores •••• 94 

3. Reading test scores. • • • • • 94 
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A.C.E. test scores 

H .S .R. • • . . . . 
. . . •• 94 

. . . • • 48 

6. H .s .R., and ILC .E., Fne:,lish, 

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 desire to enter the 

Divis ~on of Forestry. There were 65 students in the 

September, 1945, fr·esh.rnan forestry class. Test score and 
/ 

high school rank data were a va.ilable as follows for each 

variable in the sample. 

1. English test scores. . • • • • 49 

2. Chemistry test scores. • • . • 49 

3. Reading test scores. • • . . • 49 

4. A.C._t,,. test scores • • • • . • 49 

5. H.S.R. • • . . . . . • • . • • 27 

6. H.S.R., and A .c .:B.;., English, 

Reading, and Chemistry test scores ••• 27 

Findings and conclusion 

Raw data were gathered on 94 students enrolling 

in September, 1946, who indicated a preference for forestry 

training. The data consisted of scores on six variables 

as follows: 

1. Freshman year grade point average • variable 1 

2. American Council on Education 

Psychological Examination ••••• variable 2 
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3. Cooperative English test, Form P.M •• variable 3 

4. Iowa Placement test, Chemistry 

Aptitude •• . . . . . . . . . . . . . variable 4 

5. Nelson-Denny Reading test • . . . • • variable 5 

6. High school rank. • • • • • • • • • • variable 6 

Zero-order coefficients of correlation between 

each variable and first-year grade point average were as 

follows: 

1. rl2 = .618 

2 . rl3 - .637 -
3 . rl4 = .496 

4. rl5 = . 547 

5. rl6 = .521 

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, 

and the Chemistry test . Intercorrelations showed that the 

A.C.E., English, and Reading tests tend to measure common 

fact:>rs . 

Multiple coefficients of correlation were computed 

between combinations of variables in order to determine a 

combination that would give the most efficient prediction 

of success in forestry . The combinations producing the 

highest multiple correlations were as follows: 
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1 . rl . 246 - .762 

2 . rl.234 = . 756 

3 . rl . 34 = . 721 

4 . rl.24 : .720 

When the Chemistry test was removed from the 

combination of variables there was a si 6 nificant drop in 

the multiple coeffic i ent of correlation. 

The combination of the English and Chemistry tests 

and grade point average was the most practical combination 

to use in counseling . Addition of other variables did not 

increase the multiple co r relation sufficiently to justify 

the additional time and effort involved . 

Usin6 the ~nglish raw score as x2 and the Chemistry 

raw score as x3 the following regression equation was computed: 

F = . 009x2 ~ . 008x3 ~ . 584 

The regression equation applied to the 19 45 sample 

resulted in predic ting that seven students would achieve 

freshman - year 0 rade ~oint averages of less than 1 . 75 . All 

seven students achieved less than a 1 . 75 averabe their 

freshman year . This was 100 per cent predi ctive efficiency 

for this segment of the sample population . 

study of 173 freshman students entering the 

F' orestry Di vis i on i r~ Septe nber , 1935, and 1936 , was made 

i n order to devel op a criti cal freshman grade point average . 

It was found that stude.nts ·achieving below s. freshman year 
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grade point average of 2 . 00 had only one chance in 14 of 

graduating . Therefore, the critical grade point avera6 e 

of 2.00 was selected. 

The regression equation and the standard erroT 

of estimate were used to deve lop a nomographic predictive 

chart . This chart predicts the most probable grade point 

average f iom raw score s on the English and Chemistry 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 in fores try. 

l:.fBRARY 
('\,Of.~RADO A. a M. COLtE:ffF' 

~q,p; nf'lt 1 ,_..._._ r:ni n~ 11 nr· 
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Chapter I 

INTROilJCTI N 

9 

'The problem of p:red1ot1ng success for the student 

wh desire• to enter the Fo:reatry D1v1sion at Colorado 

rioultural and Mechanical College baa become particu ­

larly important 1n these first few years follow1 the 

oloae of rld ·ar II. The pro f ss1on of forestry has 

been attractive to an unprecedented numb r of young men . 

As a result, all sch ols of forestry have been bea1eg d 

by unusually large groups of students seek1n admittance . 

Tbe Division of Fo~estry at Colorado Agricultural 

and eohan1cal Colleg has been forced to place limita­

tions upon enrollment, yet a great many more young men 

apply than oan be accepted . Three hundred and ninety•n.ine 

m n nrolled 1n forestry at Colorado Agricultural and 

ech n1ca.1 College in the fall of 1948, and of t his roup 

only 160 could be accept d for the sopbomor year. Th1s 

ei tue.t 1on, in effect, placed stigma upon a.ll freshman 

forestry students who faile d to be ac ce.pt d for further 

work 1n the divisi on . In some cases men from surrounding 

stat made rades th t exceeded the all - m n's v ra.ge 

yet faile d to be ace ptea because of tbe ken competition 

for be places ava1iable. To av 1d this situ tion all 
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freshmen nterin in the fall u rt r , 1947, deei 1ng 

t r 1n1n ir for stry w re pl c d 1n tbe S~ience nd Arts 

,1.vision 1th th privile of a pplyin for f orestry ork 

at th end of th 1r · ire y r . ~bus, if tb y fail d to 

b cc pted , there little stigma attache d for they 

c u l d continue in th , cience and rts 1v1 i on or trans­

fr to som ther d1 v1 t on. 

Row ver, th fact rem 1ne that reat many who 

enr ll th f i rst y r, n d who 1 h t ot k for stry, 

c. nnot be accepted. Th r sul ts ar threefold~ Tbe fir st 

is waste of public funds J th second 1 wa te of conomio 

res urce of th stud n t and his family ; n th th:tr 1s 

the d t !mental ffect to the ersonal adjust ent of the 

at dent who fails t o ake th o 1 e ha set for himself . 

or av ral y ars Oolor o gr1cultural and 

echanical Colle e ba followe d student eounsel1ng pro-

ram which attempt• to d1eQover a rly 1n th r course 

aa oas1ble those students bo may f a11 f r any on of 

aaona. uit often thoa student wbo are 

falling will be able to bene 1t trial y from c oun l • 

1 wit the re ult o ti B b 1n th they change 

succe etully to ne major cours of study re in line 

w1 th their basic apt1 tud s, b111 t1 a, and 1nterest1 

Educ tors r c iz th tudent experience 

v rytn ~ de r ees of difficulty 1n various eolle , subjects. 

r inat ance ., it 1e oft n found that stud nt o x r1el'l09 



diffioul ty in physical sciences will p r.form. euco.essfully 

1n subjects in the soolal sc i ences. 

11. 

Counselors at Colorado Agrloultural and Mecban1 ... 

eal Colle e are furn1 s ed data wb1 oh will enable them to 

measure certain potenti ls of fresh.man atu·dents . Included 

1n these data are tbe rank in btgb sobool gradu ting 

ole.se and relative ran in the1ri colle e class measured 

'by per.eentile soores on a 'battery of aptitude teats 

administered to all fre,shmen during tbe:tr first eek 1n 

colleg • 

l.f couns lors can increase tbei:r knowledge of 

th r l1a'bil1 ty and v lid! ty of prognostic d ta available , 

t hey es.n me.lite more oons1stent 1nterpretat1on& which will 

:r sult 1n r eater eff1c1enoy 1n 1d~:ntify1ng tho21e etudenta 

who will fail. 

The problem 

Toe problem, th n , is, How can tbe test ·s core 

and high school rank data made availabl e to advieere be 

us d most effect1v ly 1n counseling s tudents wbo have 

stated a preference f or ent ering training in the Division 

ot Forestry at Colorado Agricultural and M'ecbanloal 

Colle re? 

Analysis a,! 2 problem, • ..,. .. 1 . Vmat 1s the rela. .. 

tionsh p bet een g rades ach1ev d durln the freshman 

year and graduation in the 1v1s1on of F restry , 

Colorado Agricultural and Meohanioal College? 



2.. Vihs.t ls the r , lationsh1p bet •e n scores 

obtained on the ttery of t ests admi nistered to 

all ne w student a nd ·ra des a,ehiev d dur1n the 

t'reahms.n year for t hos fre hme.n tudents des r-... 

ing to enter tb D.1v1s1on of Ji'o,r atry at Colo:rado 

A r1oultural and echs.n1cal Oolleg? 

3.. ;})at 1 s the re la 1 onshi p be t ween i-anlt in 

the hi b sobool rad a ting c lase nd g!"ades 

achieved during the fr shma year for tb oae tu ­

dents desir i ng to nter the vision or orestry 

t Color do Agrieul 1ral and Mee ban1cal College , 

4 . ibat factors or c ombina tion of fact.ors 

eons id ~r d ap ar to be mot useful 1n f ore ~ 

oaet1ng scholaet1o pe rformance for those s tudonte 

inter ted 1n foreatry1 

6 . l hat eights should be a1signed to re ~ 

ta1ned factors to eeeure pest predic tion of a 

$tuden t' s soholaet1o p rformanoe? 

12 

6,. How oan these da ta b used most eff ct1ve ly 

by couns~lors at Ool.orado Agiricu l tural and eobanieal 

Colle e tn couns ling stud nts wbo plan to seek 

ent NJ.nce 1n th Div1e l. on of oreet:ry? 

Del1 1.tflit1o~.•-'rh1 .s stud,J bas be·en 11m1te,d to 

the fo llow1n c 

l . Fr eshmen stating a p~eference for 

forestry who wer , admitted t h e first s emes t ers , 
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1935 nd 1936, nd th f 11 u rters, 1945 and 

1946. 

2 . The foll 1ng t t : Tbe Am rlcan 

Council £D_ .t. ducat1on Psychological .,:xam1nation 

1943 d1t1on; 1!L !.2.....!. 

Placem nt Exemtnat\on _C_h.........,___,__,...,_ ~ ................... 

Eduction Coopors.t1v Lngliah !___l, T P ~. 
' J 

oleon-Denny a d1E8 T st for College:s nd 

enior ~ Schools, orm A. 

3. The dat from students' r cords on 

fi l in th gl trar's Off1e and the Office 

of Student Affair , Colors do A 1oul tural and 

~ecban1o 1 Colleg. 

13 

Th stud as restricted to 11m1 t tions outlin d 

for the follow1n a na: 

1. Tb fr bman claa en er1ng 1n 1 :35 

nd 1936 were tb last cl se who e memb rs 

had the opportunity to complete their ork be-

fore .orld ,ar II 

2. The f re bm.an class of 1945 and 1946 

w re th first po t-war clas and wer mor 

repreeentativ of tutur classes than w r ar­

ti e cla aes. 

~• Tbe 1nfor ation on test scores and hi b 

school ran for all nterin fr shmen i s routinely 

provided to all coun el re. 
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Obe.pter II 

I E\i OF THE LI TERA TUR E 

There is an ahundano · f studies reported 1r.l the 

lit rature which rev1ewa investigations relating to pre ... 

ale ting suoceas ln co lle e • Th s studies d · al With a 

fairly wide ran e of predictive l)rl.te~ia 1nolud. ng high 

school grades, rank in high school raduat1 ng class, size 

of h1 b school, out -o f.-sehool contacts, voriou psycho .. 

logica l and aptitude examin ti ·ns, me su:t-es of paraonal 

t r its and oberact·er st1es, and co l leg , marks. 11 rom a 

review of the 11te::ra.ture 1t would appe ar that a eubstan­

ti l pe:rcen tag ot theses in tbe fi elds of psychol~gy ; 

and uidance and counseling beve dealt with predicting 

some type of p rformaooe--and nrucb ot that in predicting 

success ln college. 

A review of th 11t rature available at the 

Colorado lgr1oultural and Meohanioal College Library 
• revealed only one s~udy (18) hicb d alt sp cif1c lly 

with the study of $uooess in college forestry work . a.ny­

of' tbe e·tudiles reported dealt with. pred1et1ng success for 

an entire co l l ge fresh n al ss or fro m a segment f the 

clas w·ith no r gard for pr posed ma j or field of study . 

0th r dealt with prediction i ti. speo1flo etud-y field 



such as en 1ne ri , art an 1 n ua. es, and so o •. • 

Dur1n · th ar yea ( 19 41-..46) th r ere comparat!v ly 

fe tudies r orted a co ed l th th outpu t aurl n 

the 10 ya precedln th ·a • 

n ttin th probl m lt sboul b point d 

ou thats v r• writ r ... t ted then fr aeh college 

or universit to fi nd it own c rr 1 ton b t · en col1 .ge 

rk nd pro n·:>stic r ctors . Bu scb (4) 1n a tudy 

conducted e.t ' r ett University ln 1939 

n d ~ 1te le rly. f~und tn correlation fr the 

schools of Business, , .1nee:r ln ·, Journ lism nd Liberal 

rt re.ngin so gr t th tho c ncluded: 

••• a part cular a ct1on lob furnishes 
th beat elngle predictor for one college may 
be ent1rel ne 11 : ible in its contr1b tlon for 
another. (4:420) 

Tb l s review of literature will be summarized 

under the :following headin a: 

General Aptitude Tests 

General Achiev ment Te ts 

Personality T sts 

Hi h School arks 

ank 1n 1 hool Oraduatln Class 

Combination o f V riables 

Other Variables . 

15 



Gen r l apt1tµd 
£eats 

Douglass (B), 1n 1931, made one of the first 

nd most complete summar i of pred1ot1on studies on 

correla t1ons found bet een o lle g grades and varioue 

rognos tic measures. He reported on the oorrel ti one 

1.6 

betw en intelligence test score s and oolle g marks found 

by 160 different 1nveatigators in the period trom 1 20 to 

1930. They varied from an!. of .17 for the Stanford Binet 

at Pennsylvania tate O llege to an r of .65 for the 

'lborndike 1t.b f1:rst y ar mark at Columbia Un1vera1ty. 

1be .edian of thee ooeffio1ente ae .45 . 

Segel (54), 1n 1934, made a study predlct in 

success tn oolle e for the Un1ted Statea Otf1ce of 'du­

oa ion. In one summary of 100 t udl ee be re port d a 

med1 n correlation of .44 betw en m nt al tests and college 

mar.lu. 

agner (38), 1n 1934• comp1l~d a s umm ry of 

studies s1 .ile.r to those quot d ove. She f ound medi n 

corr lations b t e ,n colle g grades an s ix diff r nt 

t sts a fo llo 1 

12..!1 
Army Alpha 

Otis elf•!dm1n1s t e r 1n 

Terman Intelligence Tat 

Col lege Entrance xam1nat1on Board 
Obio State 

a~!R~io0ilmi1kii1~i¥fo&100 

z:. !llh. !!!£.!. 
.'37 

.39 

.41 - .55 

.43 - . 52 

.17 - .81 
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Durfl1ng r (12), in 1943, summari ze d 47 _corre• 

ls.tions re ported s1noe 1934 and polntad out th t tbe 

median eorrelat1o:n of these bas• r'laen to . 52. There is 

a si nif1cant diff reno b tween this m dian end those 

previously reported. He accounted for tb1s h gher median 

in p rt bJ pointing out that tp newer 1ntell1 enae 

tests, bein es 1gned pr · mar1 ly t'or oolle e students, may 

m asur more of the factors present in acholas t1 c averages 

than did earlier t ta . 

Rig ( 2 ) , 1n 1939, . tud ed seven dift rent 

college graduating cl sees and found the following eorre• 

lat1ons between intelll enoe scores, oh1evement amor s, 

and a.cholarsh1p. 

Intelli gence and flret semester ecbolarship 

Intell1 enee and four-year scholarship 

Ac 1ev ment acor sand four -y ar scholapship 

£. 

r. 
.!: 

• 
• 
• 

F:reema~ en d Jobneon (18) at the Univ reity of 

Minnesota studied a number of variables for pred1et1ng 

t1rst-year honor- point ratio of students 1n Agriculture, 

F'orestry, and Home Economics. The 1nvee.t1gat1on was 

carried on over a p ri of four -years fro 1933 through 

.52 

.43 

• 47 

l936. Durin thl s time 10 dif f rent measures w re t sted . 

Of e.l.l the :measures con&1de.r d, the high school percentile 

ran , t he Johnson Soleno Application T st, and the Co­

opersti ve Algeb~a '.Peat were th pred1ct1 ve variables that 

rov d to b consistently valuable. 
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One important f act r vealed by tb study was 

the ne0.-es e1 ty to develop eeparat predictive formulas for 

the d iv isi ons of Agri ,oul tuire ; F0reetr-y , and Home Eoonom1ce, 

Th · followi ·, table showing correlations tor 

Fo re try stu e n t a was ta en fro µ B~reeman an Johnson, 

Tf.bl e 1.--C OEFF1ICIENTS OF OORRELATION AN STA OARD PARTIAL 
, ORESSIOJ., OOEFPIOIENT$ f OR 'I'H PREDICTION F ACBI V -

T F P · SH hN I THE IVISION OF AOB?CULTURE , 
FOR TRY AND ao E ECONO .tOS /, D l N THE co L ' OE OF 
AO ICULTUR , FORESTRY, AN HOU8 . ··coNOMICS, '1936- 57. 

(Table 5) (18 : 54) 

Prediot1ve 
V riablee 

Standard Partial Resre,aion Coetf1c1ente 

Four Inde• Three I nde-Two I nde• 
~ pendent pendent pendent 

Variables Variables Variables 

• • • • • • • • • • • • * • • • • • • • • • • • • • • • • 

DIVlSIO OP 
F ESTRY 

High school per-
centile rank .so .40 . 54 . 38 

Johneon Selene• 
Application Teat . 46 .26 . 23 ,31 

Cooper;.ti ve 
Algebra Teat ,,4 .27 .28 

College Aptitude 
Tea.t .06 , 22 

Multiple correlatton \ 

( R) .e,ei .6129 . ·6746 
Number ot caeee (73 ) 

• • • • • • • • • • • • •· • • • • • • • • • • • • • • • • 
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The above correlations gave assoe1atlon b twe,-en 

variablee and the first year honor point r tio. The 

multiple oorre.lat1 on of .813 for the · vis i on of or stry 

based u po.n the three tnd· pendent var1 bles of Johnson 

Science Applica t i.on Test, hi gh chool p roent11 rank, and 

Cooperative Algebr Test appeared to be qu1te s1gn1f1eant. 

Gould (20) at olor do .State Colleg in 1944 

reported that tb.e Am rican Couno1l on E:dueation Psycho-

logi al am1na tion was tb.e. b st single pr-ed1o t or; tbe 

correlation being .63. 

General e.ch1eve .. 
ment testa ----

Some of tb studies reviewed s howed that ach i eve• 

ment e.xam.1nat1 ons w111 g1 ve a good predict ions of eucoess 

in ·college as will 1ntell1gence teats. Condit (5) in 

l 29 1n a study at Colorado State Teacbera College found 

th t "reliable achievement t s t s yields as good resulta 

for o laa -s1f1os.tion purposes as does e. paycbologioal 

examination ." (6s336) 

llliam.son end :Bordin ( f9) 1n a study at the 

Univ raity of lnneaota in 1 38 reported that a battery 

or atx coope rative achieve nt testa~~General Ma tbemat1ca 

for Hi gh School,s,. ngl 1sb, Contemporary Affairs , Li tera)'y 

Acquaintance, and General Seience•-was su p r1 r to any 

one of three schola. st i c a t1tude te,sta (the Ohio S tate, 

The A .c . E • ,. the M1nne a ota C'o l le ge Aptitude ) and nearl J 
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equal to hi g school rank in pr dictin ool le g 

l:1p. 

oholar-

Tb following tabl ta en trom 'Durflinger ( 12) 

u.mmarized tudiee by five inv sti ations on corr l •tlons 

betwe n high chool chi vem nt t ts and oolleg grades. 

Table 2 .... s F CORE TIO S 'EEN HIGH SCHOO 
ACHI L '11 D CO . .G , G lAD E RTED SINO 
1 34. (12s72) 

Investigator Institution T at 
Criterion 

grades r -
Bu.tech 

Hanna 

Landry 

L af 

rr1e 

Marquette U. Io a H. s. firet sem • • 34, .41, 

aeh1ngton 
Sq . College 

Three E'.aa-
tern Oolleg9& 

LaSalle Jr. 
College 

Teachers 
colleg 

Cont nt .42 , .47, 
.47, .47, 
.47, .48, 
.48, .48, 
• 53, .55 

Coop.teats first 
of math., am. .49 . , and 
tor. langu-
age 

C . 1 . . ·•· first 
teats year • 5'7 

Iowa • • f1rat 
Content 7ear .63 

gents fir1t .39, .,2, 
averag s aem. .48, .53 

median - .4'75 

Dougla a (8), eg l (~4), agn r (38}, and 

rfl1 r (12) eomp1led summ ri s of stu01 s r orting 

corr lat1ona b ten g n ral cb1evement exam1nat1ons and 



college acho la rsb1.p. Th following re ort or all tour 

summaries was te.k n from Durfl1nger (12} . 

Table 3.-•SU filES. OF OOH LA'PIONS BET EEN CO NTENT 
EXM'I NA'l'I ONS A •o C LLE-0 C OLAPSllIP. (12:73} 

Author Date Number Median or mean 

Ji. R. Douglas• 1 · 31 67 • 65 - ~d • 
.54 - Mean 

David Segel 1934 13 .545 - ed. 

azi • ,agner 1934 88 . 56 ... Med. 

o. w. Dur.flinger 1942 20 .475 • &d • 

Durfl1nger (12) accounted for tbi s variation in 

median correlations a tollow11 

l. The numb rot studies summarized in the 
present stt1dy 1a so small that the difference be ... 
tween ,55 and .475 is probably not a1gn1ficant. 

2 . There y actually be a tendency for the 
corr lations btween high ohool content teets and 
colle e rades to become small r . Hlgh Schools 

re accept ing mor generally e very year the prin­
ciple tbat there ie no e1gn1t1cant correlation 
b tween the nu er of units earned in hi gh school 
in an subject atter field and aeholastic auc-
c ss in college . Aa a re$Ulb at dents may not 
be prep red 1n one or two pa:rta of tbe en ral 
h i h school aohlev nt xamlnat1on y t make good 
colleg students. Ae this principle aeh1 ves 
1der aocp t noe th correla t1 on bet een oompre• 

h nsive hi h ·ohool achievement tes ts and colle e 
gr des ill probably dec rease. (12:?3) 

P raonality tests 

The measureme nt or p rsonality traits aa a pre ­

dic tor or co l l eg e success has had relativ ly little 

21 
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attention from inve ti ator • ~ asurement of personality 

is a fairly new procedure. The service branches xper1-

mented with personality typ t e in World sr II with 

tbe bope f devising proc d rs th t would rovide for 

or efficient eelectlon of a per onnel for specific jobs . 

St . Clair (32) writing in th Journal or ......,.....,..;.;;,_...;.. -
Edu~ational Paycbology 1 l 39 at ta th t " • • • th 

conclusions of previous 1nvest1ge.t rs h t th re e.e no 

11n ar relationship b tween p raonal1ty trait and sob laa-

tic pt1tude as Bubatantiated.n (32:301) r a an 

L ve {11), in 1939, found that scores from a personal 

trait inventory showed 11ttl relationship to academic 

stan 1ng. 

Sherrick ( "i5); 1n 1943, d1scu.ea1ng p ycholo 1cal 

factors affecting selection f students for admission to 

colle estated that long•range p edict1on of coll ge euc-

c es neede more rell bl surea fl ss tangible vari-

abl s ~uch a emotional ond s c1e.l m ladju.st ents. She 

also pointed out th n ed for add1 t1ona1 study in the 

matter of "driv a" nd need for ,development of more ade• 

uate measure ':Jt' motivation. 

flTan (31), in 1938, fo~nd p r si- t nee or drive 

to correlate more highly with eolleg grades th,an any 

otb r personality factor. Hi study 8 o ed a correlation 

of .48 between colle e grades nd th factor of p rsis ­

tence. Durfl1 er ( 12) report d a tudy by Tur 11 ,t 



Pasadena Junior College on the use of tb Bernreut r In­

~ento.ry. Th followi ng grade point ra tlos were used in 

caloulat1ng correlation eoett'1o1ent• 

1. General scholarship aver e for all 

subjects carried. 

2. Average of academic subjects. 

3. Avera e of eem1•skill subjects. 

4. Average of akill subJecta. 

Since he found no correlation coefficients higp er than 

+0.12 and •0.16 be eoneluded, 

There seem.a 
ship between th e 
measures and tb 
aldered as a g en 
.f1 ld. (12s'15)' 

to be no significant relation­
factors hicb thi s inventory 
grades given by teach rs, . con­
ral average or by subject 

n'U.lllber of studi s bave been conduct don the 

value of bigp school m rks as pred1 ct1 ve 1ndiees. A re• 

v1ew of these studies indicated that they will pr diet 

oolle e scholarsh i p as accurately as any other single 

23 

f act r. Dou lnas {8) s id th best sin le type of pro -

n ost1c data is the a ve rs. e bigh school ms.rk. He f oun d the , 

averag eoetf1 o1ent for high ch ool marks and colle e 

marks to be .64; while i t wa ·s only .44 be tween intelli­

gence tests and high s chool marks. However, be did po lnt 

u t that the difference in high scbo l marking sys tems 

as noticeable a n d made accura cy f predic tion much more 



ff1eult. 

Ad ms ( 1) 1 t t th st ent' quality f 

acb1 v ent ur n th fr shman "9" ·!: r 1n college L., b t 

predicted fr m h! high col chi .ve nt. 

24 

dd and Mee 11 (14), 1n 193, 1n c ns1der1ng 

various predicti v cr1t r1a s pr t ly found that high 

sch ol m rs v r .15 c r r el tin p 1nts b tt r th in-

tel l1genc t t s co e .21 nt tt r ban~ gllah 

test re ul ts 1n co lleg progn ts. s te.t that h 

r re s1on quation bowed that b gh chool r eoor bould 

b eigbted tw oe a much as 1nt . ll1 enc te r c rd 

and 10 t1 e as much as 11 ht at r ult. 

rfl1 r (12) point d out that corr lat ns 

b tween high sch ol nd coll g ohol s 1p will v ry f rom 

.50 to . 60 1th m din ot a J r xtmately. 5 b1ch a 

practically be am m d1an f corr l t1ona r ported 

b t ween ach v ment tests n college chol 1•ship. e 

t t t WO ld b l l abori u to couMulate c nelu 

the bl cbool r cord ,ban t would be to g1 v to- hour 

achieve ent test. 

Rank in h!.m. 
iofiool gra<!u­
a t1pg cla a 

. . 

Rank in the high sobool graduating ola s bas 

be n found b7 any investigators to b e one o th beet 

s1ngl progn st1c or1ter1a. Thurber (37), 1n 1933, found 

tbat correspondence b t ween rank on secondary school 
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achievement nd attainme t for f our e s of oolle e 

D o .cd th.at Yl per cent of the Golg t student remained 

1n the srune quartile of th oolle e olas as t hey did tn 

th lr b1gb school claea, 20 r c nt a dv !.noed to higher 

r nk1 -s , 43 er cent fell to lo .er rankin ,;,, s # h i le '71 

per cent ere in the s me q art11e or a lower quartile. 

He found rank on the Am :rican Council of :ducation Psy­

ch l o lcal Exam1nat1on obtalne ~t the b ginning of the 

f r ehman year less 1mport.ant e a pr .dietlve index of 

eol le e acb 1evement at Colgate than the rank of th stu ­

dent 1n his secondary school olase. 

er , Larson, and Gilbert (3) , in 1940 , com­

p&.:red a srroup of 79 libera l arts college freshmen who 

re 1n th lowest quarter of thc1r bigb school gradu ­

ating classes ·1 tb 61 liberal arts college fr sb en bo 

wer 1n the upper three fourths o:f th 1r ;raduat1ng 

ela$se.s. 'rhey found the lo t uarta1 .. gl'oup e ar ne d sig­

ni ficantly lo er rs.des t an th r gula.r rou p and tb t , 

their perf or nee n s:ychol · le l tests . a al · ",J s1 ~­

nlficantl)' lo ·e;r-. · bey also found th t tbe lowest quar­

t r rouJ w s appr ximately on standard aevi& ion below 

the mean of the re lar gr oup in rade anl t e ~t soorss. 

The '3 re t!)orted that .122 students out of 79 s ,oored below a 

er1t1cal l ev~l f 90 r a score n th A.a .~. and 39.: 

composit score. 0f these 22 . 21 earned l ss than nc" 
graoe e:vera • Emm ( 15) , 1n 1942 • 1n d1 acuasi n · seven 
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cr it r1& for pred1o ion of suco s s stat that r&nk in 

h b school gr·aduatl g class se med to be tb:e b s t single 

eri t x•1on . 

rgueon 17), in 1 13 3 , studied 1,709 students 

at th e Univ r 1 ty of Virginia and ! und th fo l owing in 

re ard tG Hi-h cb ol rank . 

Table 4 ... • RANK I N SC OOL CLASS., 

t '30 

Dean's Pa•sed Pae,sed p seed 6 
an~ 11 t i t 15 l our·s or 

d1atln• boura ho 8 less 
sui hed 
etudents 

Hi st lOtb 66 71 87 6 

1st uarte r 4'3 '60 77 12 

2nd quarte 19 34 64 29 

3rd uarter g 22 39 41 

,tn quat,,ter 5 14 26 49 

equa ( 28 ) .made a tudy of freshmen t Idaho 

outhern 'University in 1940 hi ch s b wed a s tr ng asao­

c ia tion bet een hi b school rank and oolle e erfor mance. 

ghe f ound that 77 per cent of the f eh en in tbo fi r t 

qu rtile made g?>ade .u a vere. ·, ln a bcne the fill - freshman 

v0r - e hile nl1 six p l' cent o tb - fresh en 1n tbe 

four th qu.arte~ of be class m c ra _e bove the 11-

fres msn aver " e . · trang ( 6) fouud tho r,e l t onsblp 
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be t Jeen hi wb s ob o r nk and ucc s i n oolle t o be 

clos e r- than tbe r lat onsh1 :Je t l!·een ave r a •e b: •h s chool 

mar s and sueces 1n college. 

cCl na):ls.n ( 25) , in l 47, found a. correlat i n of 

only . 559 be t i en f i rst ye r gra es and high sobool rank 

tor f re s hman engineeri ng tuoent at Colot•ado Agricul• 

ture.l nd Mechtanical Colle e. T 1s . ·a t e poor·est pl o­

dictor of any of tbe f v v 1ebl s be stu di e • 

Oomb1nat1on 
Q[_ v.ar3;ablo s 

The l1teratur revel d almo t unanlm us agree~ 

:ment t h ta combination of ve:ral v r1abl · s s mor 

aeeurate 1n pr. die tlng college s C:holar.eb 1p than any . 

single variable. In l · 33 , dds E-n d 1eCal l ( 14), in 

study of c o le •e t'r sbm n student at Milligan Colle 

found a corr l a t ion of r • , 81 b t e n a eomb1na t1on of -
h1 ·h chool llla:t> s . int 111.~c ce cor es , • :i H .sh s bility, 

and colleg Dl3 is . In l 30 Cra f o d (6} orkl n at Yale 

Uni ve.rsit fou d multipl cor l t1o · of .74 betw en 

colle . e schola l lp nd a comb1n tion of -Oolle e Entrance 

I!.xe.ruine.t ox: .. Boa d Test .. , hlgh sebool record , lnt.elli ··ence 

Test , and at cntranc • 

Jollnston and :111 ms n (22 ) , in 1934 , i n e a :r• ly 

etudi e El t the Un1ve 1 t of 1nn6sots. shuwed tha t 

col l e e s cholar sh i p could be pr die t ed with h i g h. de ... 

ree of succes s from hi gh c ~ool rank and a col e 
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ept~tude te too c it th e _t pre ictions obiain a by 

.1 ll . t e WO . , r; b • v .& t o i 
11 0 A R' to 

1 di te coll ge aptitud :r:ati . based on an adapted PtJ• 

cbolo· ical t et a era ed 1th 1 ·b cbool ran . The r 

re ulte verj tro ositive elat onshl p between 

C A percentiles and ereenta -e of' total students with 

degre s from tbe Arts oll ge . b se C R ratings er 

or1 ir.ally \lB ove a .foul"•Y a period from 1928 to 1 32 

to a.a 1JY1 9 6 stuqents to non• d-egree w rk ana limitation 

of th se students to certain subjects enabl d the to se~ 

cur hi ber · cbolarsb1p atand1nga. This program led to 

th eat.abl1 shment o th n Gen r l Colle II at the Uni ver­

vers1 ty of nnesota . 

Ther -.oul d appe-ar to be a l1n:i1 t to tbe number 

of v riables that oould b s d in develop1 · multiple 

correlation • nning (26) und tbat a combination of 

a ps . eb lo lo l test and an ~ liab et .av a iOOd pre­

cti n and that add n h gb so' ool ran.tC a a third vari -

able _ould b l y justi f¥ th xt troubl e iovolv d . 

Segel (34), -ugl s 8) , and Wa ane (38) hav 

r e :,rted a lea f n ch mu.it ple co_r r la ti one• 

D-J.rfling r ( 12) m d a su "' ary of mul t1ple correlat1ona 

c alculated fter the Segel d : S:e,ne1~ summer ea n 19 

and reach d t e ollo 1 eonc u ions: 

l, ulti l e corr latlon ooeft1c ents re rarely 

h1 he1" than .ao regardles,s of variables used . 
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• An i l1'C lli enc t t , ·oo h i ,v m t t , 

and h h sch a d &. e to ·et e us lly 

br ing tb t m1ltlpl rs . -
3 . h m d an mu ti l r a 0 d i n th u arl s -

i s b e we n • 6 nd . 70 • 

'l'he f ollo i n tabl e w s ta _ en from Dur fl1n }r { 12) • 

ULTIPLE COR ELATION CO FFICIE1 TS R ORTED BY 
SI ;iCE 1934 . 1r a ble V,( 12 :77) 

Prognostic variable& 

• S . rank, n elli nee . 59 
& h.e. content teet . 70 

lem . school I.Q. & . 10th 
grade schol r sbip . 70 

T.C. P .A. 1nt el11gence ,.nen .54 
elementary and Engl i sh 
tes t s wom n .65 

T.C. P.A., 1otell1gence , 
Engl i sh nd elemen­
tary tes ts . 

• • arks, J · o t s. te 
Inte lligence and s tu dy 
pe f ormano t et 

T .c • . • A. . i n tel t,eno e and 

• 

. 76 

8 

Reporter Institution 

Butsch e.:rquet te u. 
Byrn and 
Henmon Vi soonsin u. 

t-,;u~ l in er 

e J.ru. n 

Hart s on 

l b:r 
Col. 

a Tra . 

Colo . t • Col. 
o 'duoation 

er in 

elementary teate .e20 Heilman 
Colo . s t . ol. 
of Educ. 

Intell1 ence and H. s . 
gr des • 6 

I ntelllgenee, ~nglisb 
aptit~de , H. s . content 
t e s t s and H. s . mar ks .79 

Inte ligenoe, H. s . ran, 
Col lege ap t i tude tes t 
and f reabman E 1 sh .a3 

Hepner 

i.,ear· 
' 

Roo t 

San Diego 
St t 

La all·e 
Jr . Co l lege 

Hanil1ne u. 
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Table 5 • ..... mULTI PLJl C P. LAT I U C FF'!CI r T~ • ,P RTr.. BY 
FE -' I ~v ESTIGATOR SINO 1 1934.--Contlnued. 

Prognoe. t! c var·isbl 8 .t. Reporter Institution 

Re ading, lmgl1ah, imme-_ 
d t reoall and Bet - Sel ver 
typ t ste .10 Por ter -Ohio u. 

0th r var1a.ble& 

aaell (30) stated that aucoeas in college de­

pends .more on certain factors ottier than those that can 

eaeur-ed bJ marks and teats. He named these other 

f otors as mot1vst1on; pbys1e land m nt l health; pr• 

onal nd aoc1al relat1onah1. of the stu nt t h pr nts, 

studen ts, and fa culty; on tbe de re which home and c hool 

hnv pvepare.a students fo:v independ · nt l iving e,nd selt­

d1rect1on. 

1' t:Jer { 16) t Iowa University 1n l ~MO studied 

th a lee and type of high eohool and t1me le.pee bet1reen 

h1gb eobool graduation and college entrano as f'aotors 

which affect aob l evenient e.nd its pred:1ot1 on at tbe college 

l vel. His study rev aled th f ollowing: 

. . . .. . ...... . . . . . . . . . . . . . . . .. 
2 . Students from th larger and out -of• 

sta te high schools wer beet equ1pped for 
college int r ms of their statue on the r sh­
man Qual 1 fyi J• ami ne. ti one: 

3 . Gradu te 
poorest colle e 
ebowed po r e t 

p roob1al school e be 
in t rms of a bill ty and 
ment; 
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4. Out•of•state students did not obleve 
in eep1n with th ir uperior ability: 

. . .. . . . . . . . . . . . . . . . . .. . 
e. Tbe students com1 directly from hi b 

school se med to bav~ best prep r tion for college 
as measured by th al1fy1n F.xamlnat1on; 

• • • • • • • • • • • • • • • • • • • • • 
11. ortalltJ wa low st amo tudents 

ho came <11:rectly to oolle ,. from bigb sobool. 
(16:117) 

Dwy r (13), 1n l 38, tud1ed 1,222 students at 

th Un1.vera1ty of 1ch1gan to det rmine tbe le.t1on hip 

ex1st1n b twe n al.Ht of b b chool att nd d and ,sucoe a 

in college . ·He found: 

1, A positive oorrelation ooefticient of 
b1gb school size w1tb fir.st eem ster record of 
not more than . 2 • 

2 . Correl t1on eoeff1o1ent betwe n high 
achool size and sobolaetlo record deer ases s 
student progresses througb colle e e.nd b oomee 
1ns1gn1t1cant by th end of 2 or 3 y are. 

3. 
students 
from lar 
f"ollowi 

Al rger peroentage el1minat1on of 
from mall eehools than of students 

school• 1n th f1r$t nd 1 lat ly 
eemeatere. 

4. Th relative scbolaetlo equiv l nee of 
all groups. tn the later colle eyears. (13 :279) 

Alexander nd o druff (2) de a very lnt r ... 

sting atudy of the 1938- 39 rreshman class at the Univer­

sity of flew Bempshire. They found a strong relationship 

b tween sobolaat1c reQ ord in oolle e and social develop• 

ment. Seventy-el ht per c nt of ttx>s in the higb t 

aoa.dem1o group f 11 1n the bi er soc1e.l d velopment 
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group nd non pl aced 1n th lower roupa . Onl four per 

cen t r the lowest ao demio rou p ranked in th t wo h1 her 

group■ on soc1 l devel pment. The i r study u sts t h t 

propo~ ls and pol1c1e d vis d to improve ac dem1e o 

bys ri usly ou rta111n a student' s thl tics, e ployment, 

and soo1 l a ct1v1t1 s r of minor 1mportanoe . Th 7 lso 

fou d that student or a 1zationa and act1vit1 command a 

gre tr share of th time nd int r st of tudents of high 

1n 1cated ab11 ties. 

f w oolle tudent 

rth r more, t h ir stud stated t hat 

1th hi gh hi -aobo l m rks pl c d 

in the lower clas 1f1oat1on in soo1 l velopment. 

D ley (7) o nsld r d v r1ous criteria in 

stu or clintoal prediction 1n protea ional t!'ainin. 

H • s n of th f w 1nvest1 ator to consider patterns 

of hi h obool subjects and found th t they are less 

V l i d as 1.nd1oes of colle e ach1 vement than high school 

achievement and baalc m sured ab111tJ . 

Using the reaulta 
2..., predlotive etud1es 

Regression equations develop db statistical 

tr a tment 0£ variables oons1d red have been used b 

various 1nveat1 ators to pr diet co l l g grades . 

In d1acuss1ng th value of r d1otiv measure , , 

Freman and Johnson (18} stat d: 

In fairly 1 rge majority or cs s pre­
dictions (ln 1ndiv1dual cases) ased on th se 
measur a (correlations b e on roupa of , 



students) will be r aaonably accurate . The 
remainder will ail 1n various egrees to afford 
a true pi cture of subsequent pe:r .forms.nces. fhts 
is especially important in the midd le :ranks of 
th prediction d1str1but1on, for prediction of 
eompl te failure or signal success ar compara­
t1vely mored p nd ble (18 t55) 

Dou lass and ae ( ) in 1942 stated : 

Regression equations ualn eerta1n vari­
ables a appll~d to on group can be used in 
pr dieting the de ree of scholastic suoeeas 
f or a new roup only 1f the hypothes1s that 
the two g~oupa are eim1l r 1n eneral bility 
and prepa ration is ell founded. (9:34) 

ollowln a study conducted ove?' a three-year 

pe 1 d Douglaaa and aaeke (9) oonoluded, 

.Barring r dtoal ohan es . • • the group 
ntering each succeeding year ca app rently 

b . consider d ae a bomog neoue sample from the 
same population roup w1 th re ·pect to gel'\ ral 
aptitude or schol t1c a.c iev ment (9::35) 

Will1amaon and Bot-din ( 39) 1n 1942 au gea ted 

tb t tbe followin 11m1 ta tion ebould be cons1deredi 

1. Orade,1 a:r not e.l ays pe?"f eetly reliable 

nd neither can they lw ys b considered a valid 

orlt r1on of euccesa. 

2 . The most ir liable ort terla w1 11 not 

yield coeff1o1ents of unity b cause (a) 1uecesa 

com snot only from poaa ssion of requir d 

aptitudes but also fro skillful and persistent 

uee of thoa e pt1 tudea, and (b) too otten result 

of etud1ea e.r appl1 . d to one per on w1th littl 

r gord for the diffe reno e b t we 

and the group , 

th 1nd1v1dual 
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1ll1amson an~ Bordin (39) further st ted: 

enerallzed regree ion equations do not malte 
proper ellowanees for 1ndiv1dual tactors x.cept 
by means of the factor of group p'r0bab111ty ••• 

roup stat1st1ca e ~e indispensable and yi ld a 
mor reliabl and valid criterion than anecdotal 
1nst cee of chance aasoolation •••• (39a4) 

Tbe review of 11t re.ture reported herein pro-­

duce evidence to support the following conclusions: 

l • General apt1 tude teats, general achieve• 

ment tests , peraonal1ty tests; high s;ohool me rk:s, 

and rank in gr-1.duating ol .as tend to correlate 

poelt1vely with oolleg ga:-ades. 

2 .• Oombtnatio of these variables tends to 

result in nigher oorrel t1ona wt th grades than 

when single variables ar oontidered. 

3. There 1a euft1oi nt t ndenoy tor the , 

variables to differ ln predictive value ln 

different colle ee, or ven within th major 

d1v1e1ons of on coll , to support the necea-

s1 ty for each college to a tudy tbe variables 1n 

the 11 nt of its own e1tuat1 n, 

4. Pred1et1on of complete fa1lur or out­

stand1ng ,uc<Has is compar t1vely much more de,.,. 

pendable than predletiona in the middler nke 

of the group under study. 

5. , egre,se1on quetiona may pe used to 
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pr diet colleg . gr&dee provided subaequeot g roups 

are sin:11 .r 1n en~ral aptitude and ac olastio 

achl.evement. It 1·s gen ru ly aesumed that sue-

ceed.1 groups come trom a bomogeneoue sample• 
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Ob.apter I II -

:&'THODS A D LATERIALS 

For de termini th e relat1 nsb1p b tween re-

d1c
0

t1v; dat no so , lastio perf ormance 1n the 1v1s1on 
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of Forestry, Co oredo Agr1cultura.l and eobanical College, 

data were studied on the four freshman elaasee entering 

in Sept ber , 19~6: eptember , l936J Septemb r , 1945; 

and Septemb r , l 46 . The Of floe .of the Registrar t the 

oolle ~ pr v1Cl d g ra polnt rages and total time 1n 

school for thoa students w ent red 1n Septe ber, 1935 , 

and S4'Pt•mbe:r , 1936 . , ecorde 1n the 01f1ce ot t udent 

Affairs pr vided neces ary data on tt se freshman forestry 

stude ts wh ent red i n Sep tember , 1946 , and September , 

1946 . Th 11e dat f rom tb Office of Student Atfa1rs are 

routinely furn1abed to a ll f .reshman and eophomore advisera 

end 1ncl~de the follow1n 1nformet1on: 

1. The relative poa1t1or of th& student 1n 

bis bi h schoo l raduating olaee , commonl y r r rred 

to e high ~hool rank . 

2 . Raw scores made by tbe tudent on th 

erican Council on i dueat1 n Peycbologic 1 

Examinat ion for Hi gh chool en1ors and College 

Freshmen , 1943 . ed1 t 1 on , r ferred to here ae the 

.c . • 



3. w 1core 1ude by the students on the 

Cooperative Engl 1ab Te t, Form PM , r ferr d to 

here as the- E lish test. 

4. Raw scores de by the stud nt · on the 

Iowa l cement xam.1nat1on, Seri s CAI, r vised A, 

Ch mist ptitud, to be r f rred to here es the 

Ch mi stry test. 

6 . R w soore s made b7 th students on the 

· elson- Denny Readin Test for Ool l eges nd Senior 

High Schools• F rm A, to be r terred to hr as 

the R ading test . 

6 . Letter grades 

e-oll · e eubJects nd th 

arnad by students in 

number f qu. rt r oredlts 

by the stude te. 
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a rned 1n th s~bject 

The high school r nk aa n t available for all 

the student w oae records r reviewed 1n t s study. 

hen recorded, the high eohool ran as ex re ed in 

tern)s of the quartil in which the student stood 1n his 

gradu~ting olaas or s a .s tatement of the student's rela­

tiv poa1t1on from the top of his graduati g class and 

t e number 1n ha graduating class, 

In order to f c1l1t t co•par1son and analy is 

it w s nece sary to oonv rt th high school rank of aoh 

student from numeric l s t nding to · r;, rcentag rank 

as follower 

l . The pos1 tion f tb student from t e top 



of bis class as subtracted from the numb r of 

stude ts 1n the claas to bt in the relative 

standing fr,om the bottom of his gra.duat1n cla ss . 

2. The relatd.ve standing of the student 1n 

bis ole.s waa divided by the numb r of students 

1.n th class and the r sulting quotient ·as 

multi 11 d by 100 . 
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In tb case of student s ho were ranked by the 

quartile of th graduating class in hleh th stood, it 

was necessary t use, the mid-poi t of the quartile rat 

to 1 a1oate easi d percentag rank . 

inc& tb main mpb s1s in this tudy is p l ced 

on those students enrolllJlS u'baequent to t\orld W r II, 

ime lim1tat1ons made it necessary to co -.s1 der th , grade 

pint averats Iilade by aab tudent in his freshman y ar 

as the or1ter1on of s.ca.demtc success for thos stud.ente 

des r n to continue in for atry , 

Grade point verage at Color do Agri cultural 

and eohan1cal Colleg are '1omput d as f()liowa s 

l . /ie1 hta ass1 e d each le tte·r g rade for 

comput1n qu ality po-into. 

• 4 • 0 

"' ~ :F = 0 ( '1 tbdrawal falling) 

C • 2 ,: - (1, it dr 11al asein ) -
D • l disregarded. 

F :: 0 



2. Tb. 0 re.de po1nt av rag for th freshman 

year as computed b3 d1v1di g th e to t al quality 

point ear• ed durln tt e yee.r by the tot l numbe r 

of oredite. 
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For xe.mple, a tud' nt who eompl ted h1 e f resh• 
' 

~~n yesr with five cred t hours r , 10 er dit hour of 

B, nd 20 er d1t hours of C would have a total of 90 

quality points and 36 er d1t • D1vid ng q al1ty point 

bJ or d1 t hour i ves n aver e of 2 . 57. Co lore.do 

Agricultural nd eeban1cs1 Coll g students mu t main­

tain a qu l i ty poi t v r e of 2.00 or bett r to av~1d 

probation tatu nd ev n al suspension~ 

Sampl~ studie d 

Freabman forestry student ent ering in the fall 

of 1935 en d th fa l l of l 36 wer studied 1n order to 

obtain data to s&l ot a e~1tic l freshman grade point 

aver age wh ob -, uld re pres -nt t he lowest avera ge stu• 

dent might make i n hie freeb n 1· er nd still gra uate 

trom th forestry di vi i on . Th se two claa es were 

aeleot .d b cauae thy were bl to eomplet the forestry 

c urae 1n. four or ti ve years of · t tenda.nce efore tne 

start of orld ar II. 

The September , l 3 , fr es hman for·st r y class 

consisted of 97 students, bile the 1 36 cl ss bad 102 

students !/, 
l/ See Appendix A. 
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Data on freshman fore try students entering in 

tbe fall of 1946 were studied to determ1n th rel tlon• 

eh1p betw,een de.ta furnished advisers b · the Office of 

Stud~nt At 1rs and se ol s tlo er.formanoe d.ur ing the 

fre m n ye r. By elec ting very th rd nae of students 

11 t ed by lpbabi:,tlcal rank . d then el1mt n tlng those 

who did not b v complete scores or he did not establish 

a grade po1nt verage a :final total sa ple f 94 C•as s 

was obtained• Test scor . nd b. b sohool rank data w re 

avall bl es follo s ro acb variable 1n th s ple g/, 

l • English t .est socres • • • •• 9 4 

·2. Ob 1$11stry t st sc re s .. ... 94 

3. ' adlng taa 'b scores ••• •• 94 

4 . .c .. H t t cor s. • • • , • 94 

H .s . R . • • • • • • • • • • • 

6 . H .s ~R. nd A .e • E .. , ·ngl l a , 

eadln, n · Che~1etry te t 

• 48 

sooree.. • • • • • •• • • 48 

In order to eneek on the predictive v lue of 

formulas der1 ved from the study of the 1946 f reshman 

cl ass_. data were studie on those freshman students 

ent r1n 1n Septe ber, 1945 o e .pressed a desire to 

ent Jr the d1v1s on of for stry. There r 6 tudents 

in tie S pte ber , 1945, fr b n fore try clas • Test 

y See App ndx D. 



ecore and hlgb sohool rank data ere available ae 

f ollowe for eaeb var i ·able 1n the sample '§/ . 

1 . hnglisb t st SC,Or 8 • .. • • • 

• Chem1atry teat acot>es • • • • 

3 . Reading test scores • • • • • 
4 . A. .c . L . t st eooree. t • • • 

• .s . R ,. • • • • • • • . " 1! • • 

6,. li , S . B. nd ~ . C. E., Ensl1sh 

eadin , and Che 1str7 test 

49 

49 

49 

49 

27 

acoree • •• • , • •• •• • • 27 

y aee Append 1x O • 
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Ohapter IV 

ANALYSIS OF DATA 
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Raw data used 1n det rm1n1 the etfectivenees of 

te t sco e and high school rank in pred1ct1n success 1n 

tores try re obtained from tn files in the 0f.t'1ce of 

Student Affairs and from records in the R gistrar' a office, 

Colorado Agr1o-ul tural and Mech n1oal College. Tb s~ da. ta 

con isted of raw aoor a achi ved b7 freshman student on 

the ba tt ry of en trance exam1na tions ( the A .c . E.,, and the 

ngliab, Chem1atr;y, and Reading tests), grade point aver­

a es, and 1n some oases ran of the student in bis high 

school graduating claaa. 

ta w re collected tor tbe tour claaaes enter­

in the tall terms of 1935, 1936, 1945, an d 1 46. Th data 

trom the 1935 and 1936 claaaea were colleo ted in order to 

determine a c:r1t1o l freshman grade point average for tho.se 

students iabing to major ln fr stry. · Tbe 1946 sam l was 

studied for tb purpose of d t rmin1ng the relationship of 

first-year grade point average with test score and high 

aohool rank. The 1945 ss.n:p le was stucli d. to test tbe pre­

d1cti ve efficiency of a r gr as1on quatton developed from 

a study of th 1948 aa ple. 

Tb d e. t u e d in this stu dy we re analyze by 
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stat1et1cal methods in order to ascertain th 1r r lation-

ship to aucoes * as asured b f1rat-year rade point 

av ra e and graduation , and to deve lop a regression ua­

tlon to predict grade olnt v rag s wben th ra eoores on 

the variables ere known. 

Stat1st1cal methods 

Statistical m tbods used in analyz1n the l 46 

ea ple 1n order to determ1.n the re lat1ona~1p between the 

variables and r1rst-7ear rade point av rage are summarized 

as fol lows: 

l, Zero-order correlations were comput d to 

determine tb.e relationshi p between each variable 

and f1rat-year grade point average. Th Pearson 

Prc;,duct-Moment ethod (19:2.65-71) was used 1✓/ 
computing tbe sero•order correlations y 

I 

2. Inter-correlations b tween each variable 

and every other var1abl w re computed to deter­

mine the degree to which th variables measured 

common factors. 

3. Followi the prooedure outlined by 

Garrett (19s420•60); multiple correlation co­

etf1c1ents were computed fro the inter -correla­

tions obtained to determine the rel ations 1p 

bet een various combinations of variables nd 

grade point averages . 



4. A re ression equation was developed for 

th purpo of ·e1 ght1ng known factors (te t score) 

1n predicting grade point average . The regreesion 

equation was computed by the method presented by 

Garrett (l9t420-60). 

5 . 'I'he standard error f' est1mat was com­

puted to determin the accuracy with which rade 

point avera ·,· s a d be Pt dieted by u e of the 

regre-eeion equation. The formula for tandard 

error of eetimat was taken from Garrett (19:300-1). 

e. To provide quick estlmatee of tbe etfi• 

o1ency of var1oue combinations of v riabl e 1n 

predicting grade point average, th coefficient 

of torecast1 ng tficiency (E) was determined for 

eaeb multiple co ftiolent of correlation {191345~6). 
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By uae of the r reasion equation a v loped from 

the data on th 1946 sample, predicted grade point av r-

es we~e computed fr acb member of the 1945 sample. A 

zero-order coef tioi nt of correla ion as developed in 

order to dete rmine tb relat1onsb1. p b t een achieved grades 

and pr dieted grade a 1n this sample. 

nomographio pred1ct1v chart wae developed 

!'rom th · greas1on quation in order to simplify predict• 

1ng rade point avera from known variables. 



Zero•order 
coeffic1enta 
£?! e rrelat1on 
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Th Peareon .Product• oment etb·od ( 19 :265•,71) was 

u e to compute th zero-order ooeffi o1enta of correlation 

between first-year grade point verage end eacb variable, 

and betwee each var1a ble wl tb each of the other variables, 

Table 6. 

Table e.--ZERO-Ofm O EFFICIENTS OF CQR rnL TION B T raEN 
V RIABLES . 

Variable* 
Variable• 

2 3 ~ 5 

2 " .701 . .220 ,717 

3 X X .270 .701 

' X X X .147 

5 X X X X 

6 X X X 

l First-year grade point average 

2 A ,O •• te•ti 

3 Engl 1sb te i 

6 1 

.458 .618 

.405 .637 

.359 .496 

.355 .547 

X .621 

4 Chemistry test 

& Reading teat 

6 Bigh school rank 

The English te t, .t : ,637 with grade point 

average, was the beet single pred1otor, This was only 

slightly b1 :her than the A.C .B . test which co r related .618 

with g rade point average. The Reading teat was tti-e third 

best predictor with a corr lation of .64'7; high aobool rank 
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wa ourth with .521; and Ch mietry with a correlation f 

.496 was th lowest s1 le predictor of grade point v ~-

ge • 

Inter-correlat1 ns bet een tb variables indicated 

that the English ,. eadlng, and A.C •• t ts ma ured common 

factors to conaiderabl degr e , T b1e 6. The Chemistry . 

t t and high school r nk bad a r l tiv ly low corr 1 tion 

with the other variables, in addition to th low t corre-

at1or- with grade point average. 

ultiple coeff1o1enta 
of corre la ti on -

A number of 1nveet1g tors, including Butsch (4), 

Durfl1nger (12), Jobn ton and 1111amaon (22), and 

cClanaban (25)., be.ve ab own th t multipl correlat1ona 

using more than three variabl s 1th grad point average 

hav add d very little t 1ncr aslng forecaat1n ff1o1ency. 

Therefore, multipl c rrele.tions in this study w re limited 

to combinations of two and three var1a bl s with grade 

point average. 

be method recommended by Garr tt (19 :420-80) was 

us d 1n calculating mul tlple corr l tions b twe n combina­

tion of th variables (th A.C. · • and the ,nglish, Cb m-

1 try, and Reading t st, and hi b school rank) 1th first ­

ye r ade point avera e. 

able 7 list s th multiple c efficients of cor­

rel tion bet een various comb1n tiona f two variables 1th 
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grad point av ra e . 

T ble 7 ••• ULTI L CO FICIENTS CORRELATIO BliT 
C BIN IO S OF T ·,o VARIABLES AND ORAD GE. 

o bined Variabl e• 
variabl s 

3 • 5 6 

rl.2x . 682 . 720 . 635 . 674 

rl , 3x X .721 . 652 , 699 

rl . ,x X X ,71.3 , 619 

rl.5x X X .650 

•Var1a lee: 

l 

2 

3 

irat• Je r grade po1nt av r e 

.c • • teat 

4 Chemistry test 

6 eading test 

n lish teat 6 High school rank 

Tbe multiple ooeff1c1ent ot oorrelat1on b tween a 

combination ot th n gl1 h and Chemistry t st scor e i th 

grad point averaae wa .72i, h1oh wa only v ry sl1gbtly 

hi her than th next hi h et multiple correl&tion of . 720 

bet e n t.he A .c . -• and Ch mlstry test eor with grade 

poln avera e. A c mb1na.t1on of the Obem1atry and eading 

t st 1th grade point average as only 1 lghtly below the 

highest t 

. 713. 

combinations (Rl.34 and Rl . 24) with an R of - - -
r \ti w of th table above ah o a th t tb Cbemi try 

t st add d to any of th c0 binationa substantially in­

orea s forecasting efficiency . 
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Table 8 lists the l ti ple coefficients of cor-

rela ... on be t11 'eEm a combine tion of thr e variabl e s i th 

re.de point sv rage. 

Table a.-... ULTIPLE O F.F IOIEifrS OF CORRELATION BET:' EEN 
CO ~.BINATI NS F TllRE V IA .BLES .A D GRADE POINT AVLRAGE . 

Combined 
var1 blea• 

rl . 23.x 

rl.24x 

rl . 34.x 

rl . 35x 

rl . 45x 

4 

. 756 

X 

X 

X 

X 

Var i abl e* 

5 

.747 

X 

X 

6 

.691 

.762 

. 749 

. 688 

.716 

l First-year grad potnt ver· ge 4 Chemistry te t 

5 eading test 2 .c .• E •. test 

.3 · n 11sh test 6 High school rank 

The multiple coefficient of corr lat1on bet en 

e comb1na tion of th .c . R. and Obemistry t ee , h1gb 

school rank with grade point avera e produc d the b st 

combination, tbe multi ple corre l ation be1ns .762. The 

combinat ion of the A. C .E. nd the Engl1sb and Ch m1stry 

test as only slightly lower, the correlation being . 756. 

The ne~t beet eorrel tions from various combinations of 

variable wer in a range from J! • . 744 to_ • . 749 . ' hen 
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the Chemistry test a s dropp d from the eombinat1on there 

was s1 1f1cant drop in the correlation. 

Ooe,ff1C1ent of 
fo r casting -
eff1c1eric;r . 

Tile coeffio1ent of forecasting ff 101 ncy, E, i s 

us ful in prov1d1 a qulok at1 mate of tbe predictive 

f f iclency of an obtained !• The forecasting eff1o1eney­

of' a combination of the .c • - • and Chemistry tests and 

bi h school rank with grade point av ra e wa the bi ~ st 

f ny of the comb1nat1one with an E of .353. 

T ble 9 .,,.. COliFFICI 1 T OF FOR ASTI G :B.FFICI E CY , E, FOR 
CO BI TIO $ 0 , VARIABLES R VINO TH ' 1 OO'EST· Ul/ll PLE 
00·:E:FFIOIENTS OF CO RELATION t 1!, WI ffl O·ru\D POI NT 
AV ·RAGE, 

Var-1ables• R ·-
l, 2 , and 4 .720 .:306 

1, 5, and 4 · .721 .307 

l., 3, ,, and 6 . 749 .338 

1, 2, 3, and 4 +766 .345 

l, 2, ,, and 6 .712 . 363 

•Variabl~•• 

l Fir• t•yea:r grade point average 4 Chemistry test 

2 A ,C . E ., teat 6 ea.din test 

3 English te t 6 H1gtl school rank 
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co bination of tb En 11sh and Ch mi try test 

pred1 c ted r de it an E of .307 which nly four nnd 

ix-t nths per c nt l ss th n th highest E of .~53 made 

fro t.he b st oombinat l on of tbr 

point avera e. 

v iabl itb r d 

The formula, • l - Y1 - r2 , for computing 

th c eff1c1 nt of for cast1n 

Garr tt (191345), 

aa1on 

~f1c1ency 1s take from 

A r~gres ion equation based on nglish (x2} and 

Chemistry (x3) test cor a de veloped to predict the 

fir t-y ar gr de poi t verag, • Dat for the equ t1on 

ere btain d fro t S ptember, l 46, group of freshmen 

indi t d a tr to n ter th Foreatry, Di vision t 

Colo:r, do A ri~ultural and echan1oal Coll g , . Th 

is ae follo a: 

qu t1on 

Th r gress1on equ ton 11 t d bove wa de ­

veloP,ed .t.o pred1o t gra e point av rag a for r -r res try 

£res man tudent ~en Engl1 hand Chemist te · scor s 

a kno n. The formula for standard error of ti at, 

(J st s {ii" Yi - r21 . e3 (191300- l), w u d to find the 

pro b111ty of the pr diet d r de v r g equal1n 
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achieved grade a er e , Tb symbol fi re pre sen ts the 

stan rd de i t1~n of aclieve rade point a ver ne tr1 -

but ion of the 1946 3 nple . Pr Vi o sly, th1 s s tandard de-

vi ti n bad been determin d :to be • 69 

repre · ents th ult1ple coefficient of correlation b tween 

t he En 11a h and Chemistry t ts 1 d grade po1n t ave :t·a • 

This correlation weas r v1ously r po:r ed a .721. Subst1 ... 

tutin the s figures in th formul gave a standard rror 

of e t1me.t e of .47. 

Tbe probability that th arned grade point 

aver e falls lthtn the limits of ,47 gr de points above 

or be lo tb predi oted rade oint v ra e s 68 chenc s 

out or 100, ocord1n to Ga.J:trett ( l :300). 

Predictive etf1e1encz 
of r ss1on eguatlon 

Tb regr ss1on equat on as applied to e ach case 

in the 1945 iample of freshman forestry students to 1nvest1-

g t tb r l s tioneh1 of pr 1ote _grade p~int aver to 

ch1eve rade point av ra e. A z ro-order co ff1c1ent of 

correlation of ~461 ias obtained between redict d and 

a c b1 d rad a in tb. eanple. At f1~st the r. of .451 mi ght 

app ar to be somewh t lower than norm lly would be exp cted. 

However, certai n out s tsn ding resul:ts of the co parison or 
predicted grades . 1th a chieved grads will be present d 1n 

the d 1scuas1on chapter. 

Th . standa.r error of est1mat of predicted 
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srades for th 194 sampl e a co mputed to be .47. This 

means that h re are 68 chano s ou t of 100 ( 19 t:300), that 

th€ ed·.oted gx•ade poin t a<ver ge will !'all · 1 thin a r ange 

of .47 grade point 

point a er ge. 

!:>ova or below t ~ eh1eved grs. e 

Th e re r 49 stud nt n tbe 1945 sample, From 

thes , then, 1 t m1 ht be nol"melly ex:peoted tb e.t tbe, re ... 

greasion equati· n ·ould predict t h. e g rade po1nt average 

of 32 students ( 68 p ... cent) t o fall wi t b1n the rnnge of 

.47 rad• po1nte. above 01• below t b e achiev,ed ra ·· e pc,1rt 

aver e. hen aob1eved gr des ere eom,pared 1th p;redicted 

r the pre .. 

dic teO grades with i n th · 11m1 t s of on standard erro.r- of 

est1 at . . Thi re.pre ented only 49 per e nt as compared 

w1th t · xpect d 68 p r cent. 

gr ade • 1t . as found t h t 1n only 24 case e 

In ehecking tbe soatter d1e.&ratn !/ or the· pre-

lot d gr de pint averag 8 plotted against ach i ved grade 

point ave r go 1 t was found the. t 16 out of the 49 students 

1n the 1945 sflll'.lpl~ f .e ll within th uppe1· le ft - hnnd quad­

rant of th& oatter d1 gram. T.bis me ant the t ~2 per cent 

of t a students 1n tb saJnple failed to aohieve g:ra.de 

point average& ae h 1gh those indicated by use of the 

re ~ress1on equation. At the sa.me · ti.me only .fou eaee•s, or 

e1ght per cent, fell 1n th lower r1ght ... b.and quadr-ant of 

l/ See Appendix li>. 
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t a min le tit their chi v d r des w re C tt 

gher th n e pr tcted by ppl1 ation of the r egression 

qu t1on. 

The sampl fl 35 and 1936 fr sbman forestry 

tude ts ere tud1ed i n rder to determ1n a or1tic l or 

cutting., point in th gr d point aver ge below which x­

per1e ee hae hown firet -y r rd point to b in io tive 

f p obable failur to compl te th work f or a degre 1n 

tbe Foree try Di v1s1on. A bi varla te frequ ney di str1but1on 

(Tabl 10) a develo ed from the aam le to show the total 

tie nrolled 1n coll ge by student achievi various 

rade point verages. The table also shows th numb r of 

radu tee 1n th var1 us eat gorles of th d1str1but1on. 

he able clearly 1ndicat s a trong pos1ttv r lat! nship 

between freshman grad e nd e v n tu 1 gradua t1on . ore 

students mak1 hi grades 1n their fre hman ye r even-

tu ll r du ted than did tho e students who made the 

m1n1 um ace ptable grade point verage of 2.00. Students 

w1 h an e.ocumulativ aver f 1 sa than 2 . 00 in their 

fre qman y ar bad only on ch nee 1n 14 f graduating from 

th Fore try Divis i on. 
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'l'abl 10 .••ASSOCtATIO Bl-T :E GRAD S ACRI •V D DURING TH 
FR S 'A Y IN TH IVISION OF OR ST , COLO DO 
AGRICULT ND EC ICAL C LLEG , BY STUD TS TER• 
I I SEPT . BER , 1935 A D 1936, TOT TAL TI t EN OLL • 
I COLL O • 

umb r Pr 1bman year grade point v rage 
of 

year■ .oo .50 1.00 1.50 2 . 00 2 . 50 3 . 00 3 . 50 Total 
com- to to_ to to to to to to 
pl t d . 49 . 9 1.49 l . 9 2 .49 2. 9 3 .49 4 . 00 

Abov 
,eare l l-(1) 6- (5) 2•( 2) 4 •(4) 3-(3) 16-(16) 

4:,ears 4•(1) 4 -(6) 15-(1') 7-(7) 3-(3) 42•(31) 

3,eara 
l:utnot 
419ara 2 3 5 l 11 

2,eara 
but not 
3-yeara 3 5 9 4 2 1 28 

l year 
bit not 
2,ear■ 2 12 13 I 12 6 6 ' 2 66 

Leas 
than 
l year 7 4 4 2 l 2 20 

- - - - - - .. - - - - - - - ... -- - - ...... - ,.._, - - -
TOTAL 9 22 30-(2) 37-(6) Z5-(8) 3:)-(18) :16-(10) 6-( 3) 173-(46) 

Fi r s in p renthese-a indicate number of students 
graduatin . 

From Table 11 1 t can b seen that only tive out 

of 37 (13 pe r c nt) with grad point vera e ranging from 

·1.50 to l . 9 int 1r freshm n y ar succeed d 1n gradu­

atin and 1t took those five mor than four year to eam 
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their degrees (Table 10). Only two students out of a total . 

of 60 with fr ebman grade point a v:e ra es of lese than 1.49 

succeeded 1n graduating. Prom this it may be as um d that 

treebman grade point overa 

lower rs.de limit f or ny r 

from th For stry Division. 

of 2,00 r present the 

on bl chance of graduating 

Table 11 •. •-PERCENTAG OF SWDEWTS ORAOOATI:NG O ~AD 
C TAI GRAD POINT AV1 A ES IN THEIR F SH AN F REST 
y B. 

Grade point avera e Number Number Percenta 
t 

graduating 

3,00 - higher 22 13 69 

2 . 50 • 2.99 30 18 60 

2.00 • 2 .49 23 8 39 

1. 0 - 1.99 37 6 13.5 

.,oo .. l,49 61 2 3 

e 

It abould be not d her that some changes 1n 

scbol st1o standard• policies at Col or do Agricultural and 

Mechanical Ooll ge have been made since 1936-36. The 

poli cy under operati on at th pre ent time ( ay, 1948) 

m kes it mandatory t.o ausp nd from school all tudent s who 

do not ma1nta1n a ra de point average of 2 . 00 for any 

Phre coneeout1ve qu rtera. Previously, students w1th an 

accumulative grade point avera e of less than 2 .00 could 

remain in school longer. 
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The problem of making 1oformat1on on pre~tor atry 

stud nt avail ble to dv1sers in ordei,o to provide more 

erf ot1 ve id noe for thoe1e lltud nt pla·nn1ng to major in 

fore ry was resolv d aa follows: 

1. Relationship betweer.~ grades achieved 

during treabman year and raduat1on from the 

For stry Division. 

2 . Relationship between te t scoree and 

grades achieved during freshman year . 

3. Relat1on·sh1p twe n r nk 1n high school 

gradu ting class and grades, aeh l ev d during 

freshman year. 

4. Factors or combinations ot f actors 

which appear to b most u ful in f .r casting 

scholastic perJ'ormance . ., 

5. ights assigned to retained f otora 

to secure best prediction of students' cbolastle 

performance. 

e. ans by whi ob dat a may b ua d mot 

ffectively in counselin student wbo plan to 

seek entrance 1n the Forestry Di v1.s1on. 
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Th reader will not1c many r tereno s to Gould 

(20) and oCle.naban (25) in this ebapter. I n 1944 G uld 

made a study of the gen ral college population at Oolorado 

Agrlcultur 1 and Mechan ical Coll ge (known t that time as 

Oolor do State Goll ge of Agrioultur. and Mechanic Arts) to 

dete r 1ne th relationship of test scores and high school 
\ 

rank to first semester grade point average. In 1947 

oClan han studied tb relationship of tes-t scor s and h igb 

school rank to firat • y ar grade point avera e for engineer• 

1 studemts at Oolorado Agri cul tu~e..1 and eehanical 

Coll re. Th refore, it i s important that comparisons be­

tween the general. ·a tu dent population and academic di vis.ton 

segments or t he population be reviewed. 

It will be noted that there ta suff1e1ent vari­

ance 1n th data pi'esented 1n tb1e study, as compar d W1 th 

the other two, to assume that need exists for studying 

performance of students nroll din tbe other academic 

di v1 lone at Colorado Agrlcul tural and echanieal College. 

Freeman an J bnson (18), 1n 1942, substantiated 

t h1s faet tn a study at th Uni versity of Unn eota hen 

tt.ey found 1 t was necessary to develo.p separe. t pred1c ti ve 

f -rmu.laa for tbe division$ of agricul tu:r , forestry , and 

home · con mice • . But s1eh (4) , in 1939, 1n s. study conducted 

at rquette lJ iv rsiti, found the correlat1one for the 

ooll w es of business, ng1neer1n , Journalism, nd liberal 

arts rang d so greatly that he oonc lud.e d , ". • • a part1-
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cular section hicb furnishes the best single pr diet r for 

ne colleg may be ntir ly negligi ble 1n i ts contri bution 

for an ther.n (4:420) 

lat1onah1p between 
Freshman gradea 
!.E1! 5raduatiqn 

A etron po l tiv r l t1onabip wa stabliehed 

bet een freab n gr d point averag nd raduatlon for 

tho e freahms.n for st stud nts nter1ng in S pt mber, 

1 56 and 1956. Only on studen t out of 14 with a f r shman 

year grad point vera e of las than 2.00 succeeded in 

graduating . 

A zero - order coefficient of correlation of .836 

b~tween first - year and four - year ecumul t1ve grade point 

aver ges waa establish d for th 19~6-36 sample. This 

tend t sh w thet schol etic p r f ormance in the freshman 

y r will be r pres ntat i v of the etu ent's cholast i c 

per ormance for his entire tim in coll e . 

Th ratio of gradu ti student to "drop- out8 8 

b came 1norea ln ly hi gh r as the fr shme.n y ar grade 

point avera e 1nor sed. Th ter , drop-out" i s us d 

rathe than "ta1lure' bee use m ny fac tor th r than 

scholastic inapti tude o use students to w1tbdra from 

coll e . 1nanc1al p obl e s y have accounte d for many 

of the drop- outs in th l 36- 36 am l e for it must be 

r embere d th t thes tud nta w r in coll in the day■ 

of the depres i on of th 1930s. D pit th many factors 
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which oause "drop-out , 11 62 pr cent of those students in 

th ample with an accumul tlve vera f 2.00 orb tter 

succ ed d in radusting . !J.1bis comp res ou1 te fa or•ably 

with tb 56 per cent of n 1neer1ng students gradu t1ng 

who bad acoumul t1ve e.vere.g sin their freshmen year ot 

2 . 00 or better, as r ported by • c laneban ( 25) 1t 

On th e basis o .t' the v1dence, a grade po1nt 

av rage of 2.00 may int r r ted as the· er1 t1oal rade 

o1n for th freshman forestry year below •h ich students 

have very little ob noe (one in 14) of gradu tin fro the 

Fore stry D1v1s1on, 

Test score• and 
i'ra<fea aohleve'd 
!.!!. freshman zear 

The English test gave the btgheet correlation, 

t, • ,637, for any e1I')8le var1abl and fr8ehman grade point 

avera e. Oould (20) found that the A.C •• , with n r of -
.63 was th best s1.ngle predictor for the eneral college 

po ulation. McO l nahan (25) fund th best single predic­

tor for treehman en ineere to b th Chem atry test with 

an x_ ot ,652 .• 

oCl naban (25) reported n r of. 83 between -
t he English test and rade , While Gould (20) found an £ 

f .55$ between th Eng lish t at and first se ester gen(lral 

colle e grade. The!. of .657 on tne nglish test fr 

fr ehman for stry studente was h1 her than the two above 

with all three oorrelations be1n ade on Color do 
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rioultur 1 and ecbanical Coll g students. App rently 

the gl1sb t et ~e.sur e more efficiently certain qualities 

that predict success 1n forestry . It would be of int r st 

to kn if similar resu lts could be obtained by studying 

subsequent r ups. In tb1e conne ction it should be pointed 

out that the group studi d by Go Id (20) 1n 1944 was a war.­

time group with tb 1'resbme.n cla s comprised largely of 

women students and t os men e empt from aotiv military 

aer'f'ice and thus might be qu,estion d as being a repreeen• 

tativ group . 

The coeff1o1ent of corrf.111 t1on b twe n he .c . E . 

and freshman grade point svera e was r • .618 b1ch was -
sec nd 1n pr d1ot1ve etfleiency of the tests etudl d. 

oOlanahan reporte.d an r of' .. 648 for the A .C . E., h1le -
Gould (20) found£ = .. 63 for the same teet. This repre ... 

·Ben ted close agr•emen t for the three ro ps a tudied . 

a gner ( 38), 1n l :34, compiled a summary of prediction 

atud a and re ported that c orrelations betw en tbe A . C. ·· .. 

and colleg grades ra ::r ed from .17 to , 81 . 

S1nce tbe publication ot Gould's study in 1944, 

the Office or Student Affairs at Color d Agricultural and 

ecban1oal College bas s.asum d that the A.O.E . was the moat 

efficient f the test 1n tbe bae1e test battery 1n _pre ­

dicting success for the general colleg popula t1 on. 'lb re 

ia a need to eheck again predictive tff1c1ency of the 

vat-1ous tests 1n t rms of predicting performance for the 

general colleg students. 



'llbe Reading test, with an£. of .547 with first ­

ye r gr d point a vera e, was third in · rr1,e iency among 

t h !'our tests. as a predictor of fil"'at -year rades . Tole 

a aomewhat higher than tne _ of .495 reported by 

c lanah n (25) for a soc1at1on w1tb success in eng1n er­

ln. 
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Tb Chemi stry t&st was found to be the ,least 

ef.f1C1&nt (£. • ,.496) of any of' the var1abl s studied as a 

sin le predictor of fre bman year grade po.int average for 

freshman fo;restry student~. This finding was diametrleally 

opposed to that of oClane.ban ( 25) who reported that the. 

Chem1 try test was the beet single predictor of freshman 

year grade potnt averag f'or ng1neer1n students. The 

Ohemistry test ie prima.ri ly a measure of apt1 tud 1n the 

physical sciences, and 1t ha been demonstrated that it 

will be more eff1o1ent in predicting successful performance 

1n engineering a1nce tbe engineering curriculum is heavily 

weighted with cour es in th pb7sieal sciences. 

Altbougb the Chem! try test, s a e1ngle test, 

was the least eff1o1ent of any of the tests in predicting 

gradea o~ pr •fores try students , it ill be pointed out 

that the te tis on of tbe moat valuable 1n the bas1c 

battery since 1t produces marked 1ncreaae in predictive 

eff i c iency hen used inc mbination with other variables. 



High school ~ 
and sradea achieved 
in f~eshman year 
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H1gh chool r nk, 1th n ~ of .521 , as n xt to 

th l et f th v riables etud1 dint r of eff1ci ncy 

in pred1ct1n freshm n ye r grad o1nt v rage. Th1s is 

1n direct contrast with om of th f1nd1n s of oth r in­

ve t1gator. Emme (15) 1n 1942 r port d that rank 1n high 

sc ool raduati class s m d to be th best sin le eri-

t rion for predicting sucoe s in coll ge &3 compe.r 1th 

seven other crit ria studied . Stra (36), R u (28), 

Thur er (37), d others too. nd strong r l t1onsh1p 'be-

teen rank 1n hi h school graduating class n ec d m1c 

succeas in college . 

1b r 1 some chanc that a hi her corr ls.t1on 

bet en bib school r nk nd freshman y ar grade point 

~v ra e 1n the 19 6 s pl mt ht have been obtained h d 

th re be n a re ·ter numb r of cases with high school ran 

va11 ble . Out of th 94 cases in th 1946 ample, there 

wer only 48 who b d notations 1n their records indicating 

wh re they atood scbol ast1oally in their h1 h school gradu• 

atin claase • 1th n "n" of only 48 tber m1 ht b some 

uest1on as to the reliab111ty of th corr 1 tion, and 

particul rly s hen the high ohool r nk percentage fr 

many ases as established by t king the mid-point of the 

high chool quartil ranking . Ho ev r, th1 appeared to b 

the nly feasibl 
tage rank . 

ay to conv rt quartile ranking to percen-
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It hould be pointed out, bowev r, tha the high­

est multlpl c ff1o1 nt of correl tion for any three 

ve.rl ble 1th ra e point av r 

eo bln t1 n which includ d hi 

v r1 les. 

w s obtained for a 

school r nk s n of the 

Int re rrelat1on b t en vari bl s us d in this 

tu y 1nd1eated that th A.C . E q nglish, nd R a n 

te ta tend d tom asur common fa ctors. Th interoorr 1 -

tion b tween he three tests were s follo s: 

A,C.E, nd ngl1eh, • • • • r • .'701 -
.c .• and e ding ••• • • ~ • ,717 

ngl1 h and ,ead1n • • • r •· .701 -
Tb correlation b t een the Chett stry nd the 

otb r thre t st sow that th Chemistry test mea urea 

different factor.a., The 1ntercorrelat1on were aa follows: 

Chemistry and A,C,E •• , , • ,£, • ,220 

Ch m1stey and En 11sh • , • r • ,270 -
Chem1str end R e.d1ng • • • r • ,147 -

oOlanahan (25) 1n hie tudy of freshman eng1n er-

1ng stud nte found a much wider rang of 1nt rcorrel t1ona 

bet een Ob.emietry and th oth r teats, tb range being 

fro m ,157 to .543. 

The int roorrel t1ons b teen ac f th four 

te ts nd bl b school r nk ran ed from ,556 with the ea~ 
te t to ,468 with the A.O~ • 



Combination f 
variables arid­
srade J2oi_ntaverage 
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The oomb1natlo of the A .c . E. and Chem1s.t:ry teste 

and bi h school rank 1th freshm n year rade pint verage 

roduo d tbe ht best multiple correlation co ffioient of 

any of the oomb1nat1ons studied, the B. be1n .762 . The 

comblnation of the .c •• , ngl1sh, and Chemistry tests wa3 

only slightly lo er, the oorrelat1 n bein .,756. Co b1na• 

t1one ot tbre v r1 bles 1th r de point av rage gave 

mul t!ple correl ti ns ranging fro • .683 to = • 762, - -
A review of Tabl 9 reveals that hen the 

Cbemiatry test was dropped from the combination of var -

ables th :r was a significant drop 1:n the multi le corl'ela• 

tion. 

Th mult pl corr lat on ooefficlent of .721 be­

tween the English and Che.m1et:ry t s t s and grade point ver­

age w s tb highest multipl .fl obtained tor an1 comb1ns.tion 

oft o var1abl 

ranged from 

.1th gr de point vera e. Tb otber& 

= .61 to .!i = .720. Again, removin th 

Ch mi . try tot from th comb1n tion r ulted 1n a 11 n1f1-

c nt drop 1n the multiplet• 

rtl1nser { 12), 1n 1943, 1n his ~ummary of 

at1i1d1 s involving multiple corr l t1ons stat that median 

multiple corr latione r nged from]• .600 to.!!• .700. 

The in dian mult1pl correlations found in th s study e,pp ar 

to coMt)are favorably ¥.1th otb r r port d 1n th 11 terature. 
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Wagner (38) summarized a number of prediction studies and 

report d th t multipl oo ff1ciente of correl t1on of . 80 

are rarely exc eded regardl es of the var1 bles used . 

cClanaban (26) reported mul tipl ooeffteient 

o,f cor la t i on of . 848 between a comb1nat1on of five var1• 

ables and grade point average in ngineering which is one 

of tbe high st multiple correlations reported ln th liter ... 

atur for prediction s tud1 s • 

e1&its a111sned 
i2_ retaineg r,ctore 

The combination of the En lish d Chemistry 

test ppeared too the o t feasible combination for 

predicting freshman year g~ade point verage . This eom­

b1nat1on produced an of . 721 as compared witb an R ot - -
• 762 for the most efficient combin tiou of tb ree variables 

and rade point averag . The el1gbt increase in ~rediet1on 

eff1o ency ga1ned by add1n one more variable would not 

juat1 y the add d l abor and tiine involved. Thie is in 

accordance with the findin of · 111 maon and rd1n (!39) 

who re orted that tor practiee.1 purpose combinat i ons of 

two variables will i ve mul t1ple correlations only slightly 

less valid than combinati ons containi added variabl s. 

Some r -aders may wonder b.y the co blne.ti on of 

the A .c . E , •and Chemiatry t s t s 1th grade point avera e 

R • . 720) was nots lect d as the most desirable eomb1na-. -
Uon of t o var i ables, sinee the .c . Ii; . i s w1d ly known as 



a test meaau ... ing eneral mental a 111ty. Th ~ .C.E. test 

is su Jc t to oh n e mor often than tb Eng l 1 h te t and 

thee 1 no , i y of asoertaini • that new ro~ms of the te1t 

will produce identical m asur with the previous forms. 
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Th l 4'7 form of the .c . E . t st L bein pure bes d by the 

ff1 e of ~t ~d~nt Affairs, olor do Agricultural and 

Meohan1cal Co lee, tor u with the freshm n elaas of 1948 

d tbere as no as sure.nee thst th new form of th t et 

oul d produce the 5 e me sur m nts a t he one (1943 e 1~ 

tion } use d 1n th1e study. 

Usin tbe E 11sh nd Chemist t e t scores, a 

re r sion equation was evelop d to pr diet t b fr ehman 

yee.r rade point av rag , w. This e-quat1on is 
+ 

• ,009.xi ♦ .ooex5 • . 584, 

with the n 11 b r w scor repre ntin x2 and the Chemistry 

raw cor•e, x3. 

he coefficient of for oeetin eff1o1enoy for the 

! of .?21 ~eported tor th combin t1o of English and 

·c hem1atry 1th rade po int v re. was compute to be 

E c .307. Thi m ns tb t p:red1c ti ons based on th1 s com• 

b1nat1on f variables er 30 .7 per c nt better than pre • 

dictions based on chance. 

Tbe stand·ard rror of estimate of .47 meant!' that 

68 cs a out f 100 ahould achiev a g ade point a er 

w1 tb1n a r n of .47 grade poi nt average above below 

t he predict d rade- p i n t avers e . 
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. Predlc ted grade point avel"ag s for th 49 oases 

1n the 19_5 ae.mpl were obtained by us of t he regression 

equation. 'lbe ee-ro-order coefficient of corr lat1on be-

t en r diot d grad nd acb.1 ved sr d s for th s mple 

s. = .401. 'Ih1rt - top r cent o tbe tudents achieved 

T de point a erages th t in icantly below thos e 

pr diet d by use of th r gr s ion quation. ·1ght per 

cent of the tud nt cb eved grades 1 n3,.f1eantly hl gber 

tha tho e pr d1ot d b tbe r gre . s1on equ tion . 

h eos.tt r dis.gram of f~equency distributions 

f predicted gr de po nt avera plotted with achieved 

grade point v rags 

a u.nusua lly- e ff ee t1 

veal d th t th r gr eeion equation 

1n sin ling out those students who 

houl b identified a early as pose:tble for counsel i ng 

urpoa a. The r gr .a ion equ tion ppl1 a to the 1945 

s mpl result d in predicttng that seven stu dent would 

ac 1 ve freshman yea 

1. 75. Ji ll s ven 

or t.h 1 ::r f esh n:: y 

ff1c1enc7 for this e 

r de point 

dia cb1 

r. Thi a.s 

ment of h 

av rages of le 8 than 

V below l .7' average 

100 per cent predictive 

·ample popul tlon. 

'I'hfJ co relation of .461 bet .ie,en predioted and 

c ieved srades mtgbt appear to b o ewbat lo r than 

normally would be pect d. It bould b not d that 16 or 
the 4-3 cas s achi v d grades tbat were i n1f1cantly below 

those pr diet d . Problem of adju t ent nd motivation 

aontributed to th perfo rma.nc of these 16 oases. Ther is. 
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a rin mot1v t on of "drive" to suoceed no means of 

e.n neith ,t' th r any method off reeastln the type and 

xtent of dj ustment probl~ s with blob th etu ent may be 

confronted. It sh uld berm mber d th t the 1945 sample 

va com r1sed l a rge.l f l rl r II veterans how re 

th first to be eep rt a from tbe service because ot 

1 nth of serv ce or · ho 

·ervio •incurred d1sab111t1 

re d charged rly beoau s of 

'There s eom r aeon to 

assume th t these en may h ve fa.oed reat r adjustm nt 

pro l ms th nth se nrol11 e nee the fall of 1945, his 

ould tend tor due t e corr tion b teen achieved and 

re ieted r e • 

Und preeent pol1o1 · of ope:rat1on t ColorfldO 

Agr1 oul tur 1 and cl nics.l Coll g, fr ehman stud nta 

ly for entr noe to the F r tr v1 sion ur1n t,b~ 

pr " q a-r er of th 1r r sh.!11 n y r. Th meens t at 

th e ve ap roxime.t i n h ' ti 1n h eh t die• 

C i th the1,:t faculty dvt :rs or· st rt members 1n the 

r ice of ~tu nt ff ir th oss1bil1t1es of ente~ing 

fo eetry t a1n1n • 

Ii' culty · dvi era ar often undecided 98 to 

h ther thy hould nc u a e tud nt to appl for ad-

1 s 1on to t b re try Division. 'l'hi 1e p rtioul rly 

t rue urin "' the fi r e uarter o f the echo l year befof'e• 



tb student 

h ic h can 

~ o tablish d college · eb1evem nt r cord 

u ed e s a bas1 for objec 1ve judgment. By 

se of tbe Ch mistry nd ·ngl1 h t st score· and t e re-

69 

,g e s1on equett n t advts r ay termin the pro ability 

f the tu ent' s ch v1ng a fr hman ye ar rade point 

verage wbi 1=b 1111 pl ce bl mong tbo e eligible to be 

onsid r df r a 18$ on to h or stry D visio • 

·Th cm utat on tnvolv d 1n ascertaining tb most 

r obable ade point av rag fr . a r gress n que.t1on 

o· ld tend 1 oou g meny adv s tr m ua1ng t h e 

device 1n st tin th C n a tu.dent b of obtaining 

certa in gr de point ver-age. 

r gress n e uation de~elop din this study 

ls based on raw scores. Ro ev r, only peroentile scores 

re made avail ble t f culty a 1 er , since h r t f r 

dv1a :rs hav &d no eans of u tng re ecor s. To obtain 

ra aeo sf r e.ny tu ent, it 1s only neces ary for tbe 

dv1 er to c 11 the Off c of 

In ord r to nc ura 

udent tfe.1rs. 

the uae by adv s rs of raw 

dat o tb. Cb mist a nd Rngl1 b teat , a nomo aphio 

pr d1ct1v char .e, Figure 1 , s dev,l p by the t hod 

d scr bed b L plc. '};/. Thi a chart is d esig ned to 1d 1n 

counseling fr a man students who · r1ah to enter th Forestry 

D1 vision. Dy s e o tb1 -cb rt, 1 t 1 po a bl t read the 

predicted grade po nt averag ~hen w score nth 

Ne 
!/ Jose h Llp a , 

York. 
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I. LAY A S TR AIG HT EOOE BETWEEN THE POINTS ON THE ENGLISH TEST AND 
CHEMI STRY TES T SCALES CORRE SPON Dl N G T O TH E RAW SCORES OBTAINED 
BY THE STUDENT ON THESE TE:HS. 

2. READH£ GRAD E POINT AVERAGE INOICAT6D BY tHE PO INT WHERE THE 
STRAIGHT EDGE INTERSECTS THE PREDICTE D G. P. A. SCALE. THIS IS THE 
GRADE· POI NT AVERAGE WHICHTHE STUDENT 15 ESTI MATED TO ACH I EVE 
DURING HI S FRESHMAN YEAR. 

3.ST UOENTS WHOSE PREDICT ED GRA DE• POINT AVERAGE FALLS BELOW THE 
CRITICAL SCORE INDtCATED ON THE PREDI CTED G. P.A. SCALE HAS L ITTLE 
CHANCE Of GRADUATING FROM THE FORE S TRY DIVI SION. 
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En ljsh and Cb mistr tes ts ar known. 

Advi er should find the no o raph1c ch rt a 

practical device for et r mlni t gl nc the pr dieted 

r de oi t v ra Int rp etation f the pre 1ot d 

e pol t v ra e dem nd a o rt in amount of skill and 

' nowlod e i n c unaelin t c niqueo on the part o f the 

v s~r . In u n be ch rt, dvis r mu t r e o nize 

ths t b y re appl:y·1 to a sln le stu ent th , r esult r 
tud o ducte on u that 1 quit hetero eneous 

in terms of e ree of motl atlo, educational background , 

e, maturit , arl' 1 s tus, nd oth relat d factors. 

, dvis rs must r aliz ·· tha.t te t sc-,res r p1 esent 

a ·ro ban o r n •e• f pe fr nc ratner than precise 

meaaure~ent. Thy must ala eallz that ac tual p rf r-

mance m.e.y var 1del from pre ieted p for nc since 

any of the r ~etor ib chaff ct p rformance r not 

m 8 .r • · lllia.r.o .... o.n: a.n Bo in ( 59) at t d the t 11
: t the 

ent time sue f e.c tors ce.n 1dentif1 d, if at all, 

only by cl1n ca c agoos1 d C n be iv n i g 1n only 

y crud ju geme ts . ( 39 : 4 ) 

Fee lt dv1 ers eboul fl d 1nf•rmat1on presented 

in this tud b lpful l n th follo n respe ts 1n ooun-
-

asling ~tul!.ent wisbin to maj 

l. . , n the d 1 

1n forestry: 

di cov r 1de discre• 

pancy bet een acbleve nt n d 1nd1cat d a 1lity, 

be should r,e fer th student to the Office of 3tuden 
Affa1rs for cl1n1oal counseling. 
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