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ABSTRACT 

The problem of discovering at the time of entrance 

into ·college the student vvho will not succeed in the Divi-

sion of Engineering at Colorado Agricultural and lviechanical 

Colle6e is important, both to the individual, and to the 

college. 

The efficiency with which prospective failing 

students are discovered and counseled depends upon the 

counselor's knowledge of the probnostic value of the data 

available at the ti•:J.e that the counseling takes place. 

In 1947, flcClanahan made a study that included 

most of the various testing measures used by the Division 

of Engineering, Colorado Agricultural and r~echanical College, 

for couns~lin~ prospective engineering students . He deter-

mined which combin~tion of variables from this broup was 

best for predicting success in ensineering. His study did 

not include a batter of tests Known as the Pre-Engineering 

Inventory which was developed for the special purpose of 

selecting students who possessed the abilities necessary 

to engineering study. Since these test scores a.re now 

available to advisers in the Division of Engineering, it 

becomes important for them to know how much reliance may be 

placed on these tests when counseling prospective engineer-

in0 students. 
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The problem 

The problem, then, is, How can the Pre-Engineering 

Inventory be used for guidance of prospective engineering 

freshmen at Colorado Agricultural and 1v!echanica.l College? 

Problen analysis.--In order to solve the above 

problem, tte followine, questions need to be answered. 

1. What is the relationship between the com-

posite score on the Pre-Engineering Inventory and 

the grades in the Division of Engineering, Colorado 

~gri cultural and !v:echanical Collee,e? 

2. What is the relationship between sub-test 

scores on the Pre-Engineering Inventory and the 

grades in the Divisior1 of Engineering, Colorado 

Agricultural and Mechanical College? 

3 . What is the relationship between various 

combinations of sub-test scores and grades in the 

Division of ~ngine e ring, Colorado Agricultural and 

~echanical College? 

4 . What score, or combination of scores, on 

the Pre-En3ineering Inventory is of optimum value 

in predicting grades in the Division of Engineering, 

Colorado Agricultural and ~.1echanical College? 

5 . How do these findings compare with the 

findings of ~cClanahan in his thesis entitled, 

" Use 01' Standardized Tests in Counseling Freshmen 

in the Division of Engineering, Colorado Agricultural 

and Mechanical College? 
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Delimitation.--This study was limited to the 

group of students who entered the Division of Engineering, 

Colorado A...gricultural and ~J.echanical Colle2,e, in the fall 

quarter of 1946, and tbe group who entered the Division of 

Engineering in the fall quart ( r of 1947 . 

The data concerning these groups were collected 

from the files of the offices of the college Registrar, 

the Dean of Student Affairs , and the Division of Engineering 

and included the fol l owing information : 

l . Scores made by the students of both groups 

on the Pre-Engineering Inventory . 

2 . Scores made by the 1947 e,roup on the Iowa 

Placement E-xamination Chemistr;y Aptitude , Series CA-2 , 

Form M; and the American Council on Education Coopera-

tive English test , Form P M. 

3 . Letter grades achieved in college suojects 

and the number of quar ter credits earned in those 

subjects by the students . 

The grade - point average attained by each student 

during the quarters spent in college was selected as the 

criterion of academic success in the Division of Engineering. 

The files in the Registrar ' s office contained the lett ~ r 

grades he achieved in eacL subject for which he had 

registered , and the number of quart ~" r credits given for each 

subject. The grade-point average was computed as follows: 

J 
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l. Weights were assigned each letter grade, 

so tbat an A equaled 4, a B equaled 3, a C equaled 

2, aD equaled 1, and an F equaled 0. \IVF (with-

drawal failing) and E (incomplete) were counted as B. 

WP (withdrawal passin;) was disregarded. 

2. Grade-points were computed by multiplying 

the numoer of credits by the weie:,ht assigned the 

letter grade. 

3. The grade-point average was computed by 

dividing the sum of the total grade points earned 

by the total number of credits. 

Sample studied 

Data from members of the class entering engineer-

ing study in September, 1946, were studied to determine the 

relationship between scores on the Pre-Engineering Inven-

tory and the achieved grade-point a verae:,e. One hundred 

freshmen constituted this sample and Pre-Engineering In-

ventory scores were available for every member of the sample. 

Data from members of the class enterinb college 

in September, 1947, were studied to determine the effi-

cirncy of a resression equation derived from the September, 

1346, sample study for predicting the grade-point average 

of succeeding engineering classes, and for comparing the 

predictive efficiency of this measure with the predictive 

efficiency of the nomographic chart based on the Io~a 

Chemistry Aptitude test and the Cooperative English test 
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and developed by McClanahan in his study, "Use of Stan-

dardized Tests for Counseling Freshmen in the Division of 

EnglneerinE;, ColorE do J,e:,ricu1tural and J,J.echanical College . 11 

Pre-:;:::ngineerin · Inventory teE"t scores, Iowa Chemistry Apti-

tude test sc~res, and Cooperative En6 lish test scores were 

available for each member of this samDle . 

Statistical !'letLods 

Statistical methods used in studyinb data from 

the 1946 sample of engineering fresb~1en in order to c'leter-

mine the relationsh·cp s between various scores of the Pre-

Enoineering Inventor~ test and grade-point evera~e involved 

the following steps : 

1. Coefficients of correlation were computed 

between each score of the Pre-~ngineerin6 Inventory 

and grade- point a vera 6 e . 

2 . Intercorrelati~ns 1Jilere calculated bet\"een the 
I 

various scores of the Pre-Engineering Inventors . This 

was to detPrmine the extent to which the various E'Cores 

vc: r f. measures of cornL1on factors . 

3 . Using these data~ltiple correlations ere 

computed to obtain the relationships between various 

co ~binatlons of Pre-Engineering Inventory sub-tests 

scores and ~rade-point average . 

4 . Witt the most efficient predictive co'11bina-

tion of veriables , a regresci on equation was calculated 
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for predictine, grade-point avera es from the raw 

scores of the sub-tests used in the regression 

eq_uq t:i.on . 

5 . The standard error of estimate was used 

to 5auge the accuracy of the pre~ictivP. formula. 

6 . The coefficient of " forecasting efficiency" 

was computed f::>r eacL multiple coefficient of cor-

re l ation in or0er to provide quick estimates of the 

efficiency of various combinations of sub-tests for 

predicting 5rade-point avera0e . 

Usine:, tbe re 6 ression equation , predicted 6 rade-

point averabes were calculated for each member of the sa':!.p l e 

of enoine ering students Vlb o entered the co11~. 6e in Sep -

tember , 1947 . A zero - order coefficient of corre l ation ~as 

then calculb.tee to etermine the re l ationship between the 

predicted 6 rades and the grades achieved b:J members of 

this 2:roup . 

J:.or comparative purp0ses , 0 rades were also pre-

dicte for this group from scores achieved by .the stur'lents 

on the Iowa vhem i stry Pptitude test and the Cooperative 

Enulisb test by means of the nomot;,raph:i..c chart developed 

by .. :cclanahan . The zero -order coefficient of corre l ation 

\"as the11 calculated be tween these pre die ted 6 rade s and 

thP achieve~ 5rade-po:nt everage forthls group . 

·inding.s 

1he raw data used in this stu y consisted of 

I 
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tbe e,rade-point av Era6 e earned by 100 freshmen V'.'ho entered 

the Division of ; .ngineerine, in September, 1:?46, and the 

el,).,t sc'":lres ach:l eve r: on the Pre-EnE.:,ineerin0 Invent~ry by 

these 8~u4 ents as follows: 

Sub-test l (G-eneral verbal ability) 

Sub-test 2 (Technical v e rbal ability) 

l. 

2 . 

3. Sub-test 3 ( '\.ri li ty to corn.prehenn sciPnti fic 

me terials) 

4. Sub-test 4 (Ability to do quantitative thinldnc) 

Su.b-test 5 (.C,."Lili t ' t~ comprehend mechanical 

principles) 

6. Sub-test 6 (Spatial visualizing ability) 

7. 3ub-test 7 (Un~erstanding ~f .m~dern society) 

8. Gor1.poslte 

Coef f icients of correlation were calculated be-

t'NeP.n each score of the ::?re-Enbineerin6 Inventory and 

achieved grade-point average (variable 0) and found to be 

as follo'I'S: 

l. r04 ;:; • 737 5 . rOl = . 421 

2. r08 = • 734 6 . r07 = . 417 

3 . r02 = . 709 7 . r05 = . 416 

4 . r03 = . 620 8 . r06 = . 354 

.. 1ul tiple c~ efficient s of correlation were cal-

cula teo between various co mbi nations of the seven sub-tests 

and e,rade-point averace • The combinations vt~ ich produced 

tbe hl best mult.:..ple coefficients of correletlon we re : 
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1 . r0.12345 = .787 

2 . rO. 245 

3. rO . 24 

= . 784 

- . 779 

ror practical purposes , the combination of scores 

on sub-t .:; s t 2 and sub-test 4 was the ~nost economic..al battery 

t~ se in c~uLselin[ , and was used to calcul2te the follow -

in& re0ression equation : 

Grade-point averaLe = . 028A2 ~ . 0336X4 - . 315 

where x2 • score on sub-test 2 

x4 = score on sub-test 4 

Usi:ne:, this re 6 ression eque.tion , grades v.r er e pre-

dicted for a sa.n~le consistin6 of 90 freshmen who entered 

the Division of :Lngineering L , September, 1947 , and a cor-

relati on chart was s et up to determine the relc.tionship 

between these predicted srades and the grades achieved by 

the students of this 5roup durine their first two quarters 

ir:~ ene..:ineering . The coefficient of corre l ation v;·as found 

to be • 515 . The co efficient of c0rrelati on beh•een grades 

predicted for this 6roup from scores on tbe English a hd 

Chemistry test :: by means of l .• cClanahan 1 s nomogra .. bic chart 

an i csrades ach::eved by members of the ~=,roup was found to 

be • 508 . 

A comparison betweeu the f indi ngs of this study 

and the 1'in L -c s 0f .lilcClanaban 1 s study indicated : 

1 . TDree scores on the Pre - Enginee r in5 In-

ver.~. tory ShOWed a higher CO rrelPti On VJi th earned 

rade - point average than the scores f r om any s in6 l e 
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variable in i:v1cClanahan 1 s stud-;y , but the multiple 

coefficients of correlation indicated that the best 

co_,,bins.tion of var.iPbles in his study V'as more 

reliable as 8. predictor of 6 rades than. the best 

combination of variables fro:t:!1 the Pre-I:ngineerin6 

.Lnventory . 

2. I'here "!as no si 6 nificant difference be-

tween the e:,rade predicted from the regre2sion 

equation i~ 1 •• cClar.ahan 1 s study and the 6 rades pre-

dictec' from the rEe,ression equation developed in 

this study in ter!rls of correlation wben predic ting, 

for the same group of students. 

3 . A study of the correlation charts , however , 

indicated that the equa tion developed in ... cvlanahan 1 s 

study was a better messure than the regression -:;qua -

tion developed in this study for selectinb t he indi-

viduals who would fail to succeed in the Division of 

~ ineerin6 , Colorado Agricultural and kechanical 

C olle 6 e. 

4. .a nmr.ber of other common factors on vvhlch 

the t¥o measures could be compared (such as, t ~e 

require for administration , cost of tests , and 

availability of tPst results) all favored the use 

of the .J..OWa Chemistry hptituce t 9st and the Coopera-

t: e bn6 l ish test over the use of the 18-...;;ne:,ineerin;; 

Inver.to ry . 
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sumn..acy and imolications 

The best sine,le predictor of the Pre-Engineerin6 

j_nvent::>ry v, as sub-test 4 , nrlbili ty to do quanti ta ti ve 

thlnkinc, . 11 

kultiple coefficients of correlation indicated 

tba t s-u.b-test 2 an:t sub-test 4 were the best and most 

eGonomical battery to use for predicting grade - point 

avera~e for freshman engineering students. The addition 

of other variables dl not increase the multiple coeffi-

clent enouc..h to justify the additional labor involved. 

The nomogra~bic chart , based on the Iowa 

:?la celif' n t Examination Chem·_s try Aptitude, series CA-2 , form 

:; and the American Council on ciucation Cooperative .t.nglish 

test, form P ~~1, was more reliable and more practical for 

counseling ;>rospective engineering freshmen at Colorado 

.~.. 6ricul tural and luecha ... ical Coll ege than the best com-

bination of scores from the Pre -~nt:,ineerin6 Inventory . 
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Ohtilpte.r I 

INT.OODUOTION 

Educators have lqng recogni~ed that. one ot their 

most crue1al problems is that o.t he·lp1ns the e.olleg~ ~tud$nt 

to rfe;l.eet tb.e area of ·. study~ for whicl;l he 1s be$t fitted . 

One phase of this problem 1a the determination of those 

individuals who possess the potentialities necessary ~or 

the speo1al1 zed field. of the engineering college . 

That the mode· of, selecting student• on the basis 

of suee.es.stul performance 1.n ceJ;"tain high school subjects 

is not the solution t ·o ·the probl m bas been evidenced by 

the ' number of students who matriculate in college only to 

drop out before gradu-atum.. Educato;rs have tried to letuum 

the nwnber of students Who drop out of college bT develop .... 

ing new methods for seleotiag and gu1~1ng -etude~ ts . In . 
this search for better guidance. methods , 1niresU.gator-s have 

i" . • 

made many studies attempting to predict the chances for 
• > 

suecess in colle ge f0r the individual from material avail · 

able to the gu1 danee department at th' time that the stu-

qent is matricu.la tini< It ba. .s bee.n generally conceded 

that individuals e;xperieJ!lCe varying d-egrees of dif:f1eul.ty 

with different type.s -of[ college curricula~ Some . types of 
. ; ·. 

curr-icula require epeci·~i .abilities without which no student 

·.~ 

' . 



can hope to succeed., It 1 t were possible to measure the 

amount of this $pec·1Q.l abilitJ that .each individual bas, 

1 t would be :reasonable to assume that a counselor could 

8 

guide the proep.ect1ve student into a field of learning where 

· he would have a good _ chance to I!IUooeed. 

Since the success of any e;u1dance program 1$ 

depe·nden t upon tbe accuracy of .its pred1ot1 ve devices 1n. 

forecasting tne st:tulent achievement, tbe Offic·e· of stu4ent 

Affairs of Ool.or·ado Agricultural and Mechanical College 

has been desirous of finding out just · how well the <3ata 

furnished bf them to the student advisers ·predict for tbe1r 

particular college. ln 1944 , Oo1:1ld (~0) made a study ot 
the predictive values of tbe 'battery ot tests s1ven to · each 

student Who entered Oolore.do Agricultural and Mechanical 

Gollege . McC lanahan (30) • in 1947, followed w1 tb a study 

to determine bow W$ll the entrance battery predicted fa~ 

stud1.mts in tbe Di vlll.lion of ~ng1neer18i • 

In the fall of ·l946, the D1yis1 on of Eng1neef'ing 

adde-d a new 'battei'J' of tests to the battery already required 

ot entering engineer.-. This battery, known as the Pre -

Engineering Xnventory, had been developed for tbe spec1f1c 

purpose of ~.utlectlng individuals who posses se d the abilities 

that were .presumed m, be essential to suceeas in .engineering 

colleges. 'Ibe Offie·e of. , Student Affa!rs is deeirous of 
' ' ' 

finding out just how well the battery selects the students 

who will succeed in engineering studies at Colorado Agr1eul• 
tural and Meehanice.'l College. 



9 

fb.e p:t>oblem 
~ '. 

Inventory be ~sed for gui~a:r:u.~ ~ fl!.t Colovado Ag:r1eultu~al and 

Meeban1eal College? 

Ar-.llsis o.t- .the R~ob;\~m•••l • . Wbs..t i s tbe rela• 

t1onsb1 p between th~ eomposit.e s.eoxe on the Pre·· ' . . 

:hngineering Inve.mtoey ~nd tne g;ra.d.eS· in ·the · tit vision · 

of Bng1nee:r-ing~ Colora:~o Agr1 eul1iu:ral and Meeh~tli~a·l . 

·c ollege? 

· 211 1\Jb.a t is the relat1onehl.p between liiub•test 

ecore.s on the P:re • E.ng:1neer1ng Inventory and. the 

e;rad.ee .It :a tb.eJ . 1.1:1 vision· of lingineering, Oolorado 

A.gf'1Cultural and . Me.chan1c .al Oo.ll.ege? 

3• Im:lat i.e the relat1.onsh1 p of rv&rtous com• 

·bin~ ttons o~ s~b'~"test s~oPes aA cit • . gr.-.d:es 1n tbe 

Dlvfsio.n 0f Enaiaee:vlng , 0 olorado Agrleua.tural 

and. Mechanical e:fo~lege ? 

011 the Pre - Engineering i nventory i;$ of optimum 

value in pr&di4t1.ng gradts in the Division .oc 
F..ngineering- Oolorado Agri eul tu;ral ·and 1\.le!lhamie$1 

Colleie1 

6.. How do · tbes·e tlndings CQ-tllpare ·with the 

findings of tloClanahan 1n his thesis entitled 

f•Us.e of Standar-dized 'J:ests in Counselin"g F~eshmen· 

in tt;ltit Division Q.f Engineering. C.o l orado Agricul .... 
. tural and Mecnan1.eal Co}-,l~ e;e:0 ? 
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Pel.1rn1tat*~ns. •-Th1s study will be 11m1 ted to 100 

tr&$bman students wbo ,entered the D1-v1s! on of Engineerlns, 
Oolo.vado Agrieul'bural and U:eohanieal tlollege in· Septe:tn"t>tu•,, 

1946,, and 90 freshman 'students who entered the same sehool 
' 

in Septemb~u·; 1947 , and took ·the J:lre•J ngineering I nventor-y 

tests •t· the time of· th-eir entrance into college . 



Chapte:r II 

IUJ.~IRW 0 F TBE LITERA WRE 

. ' 

Tbe literature contained many . studies '-nvest1 -

gat1Jag the -value of various Gr1ter1a for .prediotlng college 

grades. It contained fewer stud:te.s _predicting the grades 

for students enrolled in tb.e more specialized fields Gf 

engine e~1n$ .~ 

A review of these studies i:ndie a ted that measures 

of intelligence and of bi.gb ~chool aohieve~,nent nave often 

been used as prognostic er1 teri for college .sue<HHUJ.. Suo ... 

cess !n the , engineering college has frequently 'been pre • 

dieted from · the .same. sourcea., but a new .factor·.,·- the ,me~sure 

or epe.c1al aptitud.e••has som~tims given results that pre ... 

d1Qt with greater reliab111 ty for this field tban either 

of the other• · --

Igtell1genoe and 
eo,iltae . sradct~• 

The intell.igenQe te.st really came into prom1nance 

during World War I when th~ Army Alpha · demonstrated that . a 

paper· and "noil te.st eould separate men into homogeneous 

groups with respect to what the test measured. A number of 

1 1 nV~Stigators have ~Sf)d . tbi~ and simil~u· tests to prediet 

s.uceess 1n eQ.llege, 
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~flinger (12}• in 1943- made what is pos•i bly 

the. most extens.ive survey of the studies of prediction. , 

Hie sunumry include() th.e fi nd1ngs of summaries previausl-y . 

made·,. by Douglass, Segel,. and Wagner. He also eummariaed 

the f1ndit1Ss , of 47 . studies made during the period fro.m 

1934 to 1942,. lle report~d a me-dian col'relati on of .62 . be• 

tween intelligence end schol arship for ·the studies of .that 

period'~~ · Douglass (S) hs.d found a median correlation of .45 

!'or the studies included in h1s summary to 193-l, whi le 

Segel {:38·) ar:I4 Wagner (4V ). bad ll'eported median correlations 

of .44 and .45 for their s ummaries con~luded 1n 1934 . 

DuPfl1nger (12) attribUted his increase in correle.tion for 

the la tte·r period to ~ew and better t~sts and possibly 

better methodS of &.JsiJdllng college gr&d('ts. 

In 1944, Gould (20} found tne . Am;erle.an Oounc1l on 

Etluoa'b1on Psychol og ical Examination (1937 •-4iti ·on) tile best 

sing le predl:etor fo-r students ·enrolled at Colorado Agr1etil -

tu~al $nd .e~ba!lloal Col l ege • .. He ~e:PoP.ted a eorrelat,ion of · 

.67 between ·tb1a examination and grades. at that college .• . 

Intellisen<u~ !!!! eng1pe·erina e;t'!dee•••Dvorak . and . 
. ( . . . 

s lye)~ (13), in 193~, . reported • correlation of .374 be'-

tvieen freshman engineering grad.es and scores made on the 

Un1vel's1ty at W&$blng:ton Intelligence 'fe::tt at the Univer"" 

sity of Wasl'd.ngten. Laycoek and Hutcheson (26), 1n 1938• 

found a eorrela.ti on O·f .34 between scores on the Amer·icu 

Council of ll!dt;HUlti .on Paycholog1e~l Examination a.nd eng1~ 
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ing grades at the Un1versi ty of .Saskatchewan. In 194:3, 

B.artlett (g) reported that tbe scores made on ' the mer1can 

Council on Education Psycholog1 cal E~aminati. on correlated 

.44 with gra~es t an eng ineering school, 

McClanahan :( 5·0), in ~947, fou.pd the American 

Council on Education Psychological Examination t _est scores 

second to tbe Iowa Chemistry Aptitude Test scores as the 

best .sing le predieto~ of _ engineering grades at Colorado _ 

Agricultural and . ecbe.nical Ooll ge, El-e obtained a corre ... 

lation of .,648 betw~en score$ on that exan'li.~atlon and 

graqes achieved by freshman engineer• at that colleg •. 

fi1&b .s.enool achievement 
!a!! folles;e Sjrii\de• 

litan-y 1nvest1ga tors have repot-ted th at high acbool 

acbievem.ent. 1 exp~f!e·sed in t ~s or grade, rank, ·or achieve ... 

ment test scores, i.e a ·valuable criterion for predicting 

ooll~ge grades. Dl'essel .(10 ) in a study of 810 students at · 

M1en1gan. State College , 1934•1937 , found tbat , b:lgh school 

grade average correlated .52 with college grade average. 

QUaid (35), in 1938, ,~~ep or ted tb at blgb school grades 

would predict college success a s effect1vel:y as Ohio State 

University Psychologic 1 Examination test scores. In 

1'9.33 , Edda and MoQal.l ( 14) obtained a correlation of .ee 
bet.ween hig h school marks and college grades eamed by 85 

college freshmen at J;t ill,igan College. Read ( 36), in 19391 

found a correlation of • 63 be-tv1een bigb school grade a'Vera.ge 
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and tlrst semester gr•des e.t Wichita Univer-stty. Cole .(6) , 

1n 1940, r ·eported a ra~e in correlation of from .15 to •65 

betwe-en high school marks and college grades.. She assumed 

that , this difference in correlation was due to a lack ·or 
coa:unon grading system in various high eohools. Durflinger 

( 12)·. · in 1943, found e. median correlation of .55 between 

college grad·es and hig h sohoQl grades from the . studies sum-

m rized by Douglass', Segel, Wagner, euad h imself. 

High school rank~ epllese sraoes .-•Rank 1n tbe 

high sc ool:' g raduating class was use;,d by many 1nves tigetora 

instead of high school g rade - point average for the pu~p~se 

of predicting college grades" Rank was found by some to be 

a good• CP1.ter1Qo for pred1c ting eue)cc!uH~ or fed lure in col.,. · 

leg~. Oond1t (7}, in 1928• reported that s. study or 559 

students at ·Colorado State Oollege of Education showed a ·· 

correlation of . 49 between high school rank and college 

grades·.. , e atated tbat _high· school ru.nk would prediot ··as 

wel'l: as scores :from the Thurs tone · Payehologieal Ex:am1na t1on. 

Drake and Henmon ( 9) • 1n 1937, found high school rank to be 

a better predictor of college grades for the University of 

1seons1n than: the c·ent1le rank on the Ameri can Oounc1l on 

Educ'ation Paycbolegical Examination, Henmon-Nelson Test ot 
ental · Abil·ity , or the· Cooperative mglisb Test~ Gould 

( 20), in 1944 , reported that high school rank was seo,ond . 

only to the American .C;0uncil on Education Psychological , 

Examination as a single· predictor of college grades at · 
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Colorado Agricultural and Mechanical College. l:fe found a 

correla_ti on of .eoe for these two factors., RcClaJl&han ( P.o ), 

i n 1947 , found high sobool rank to be the po,orest of five 

v r.1e.oles wbi ch he stu died to pre diet grades for engineer• 

ing •tudents at Colorado ~gricultural and Meopan1cal College . 

He o'btain d e. correlation of .359 between tbi.s measure .and 

enginee-ring cp•adea • 
His;h sebosl achievement test scores and college 

grades ... -some investigators have indicated th~t - eoore·s on 

h igh school achievemnt tests are valid as criteria for 
I 

predi cting college success . Douglass (.S}, in 1931, re-

. ported a medlan correlation ~f .55 between achievement test 

scores ·and college grades for the 67 studies wh1eb he sum• 

rnar1~ed. Segel (;58), in 1? 34, found a correlation of. ,546 

between high sehool content examination and grades eat'rled 
' 

ln e<>llege for 15 studies which be summar1z~4, ~:agner (47) 

· ve port~d a corr.el.atlo:n of . 56 between these two factors for 

correlation of .475 for 20 .studles or the period between 

1934 and 1.942. He .felt th at an achi evement e'tamination 

was as valuable a · pr~d1ctor of college suceese e waa the 

high school aver•ge. 

,, . H1-h _ school. aGhievement. and. ~ns1n•er1na s raAJs • 
...... J9oardmen e.nq Finch ( 3}, in 1934 , found that some hlgb. 

school course !'!l contributed to the ehievement i n. t b col~ 

of eng1ne~ring at the Vnl v r a·i ty of Minneaota. They 

I 
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reported that the amount of credit in ·se1$nce, Iliathem$-tlos., 

~nd · .manual training sbo-wJed a sl.ignt r ·elationshl p ~o g:rad~s 

earned in EHts;1n0ering. ' .The number of h1Sh school credits 

1n th ese su.b jects &bowed a Qorrelatlon. of .194 w1 th total 

credlts earned i n college. '?hey found. t ·he least relat1on..-

el,lip between e . inc ering grcades and the amount of social 

st~dies taken in high soh ool. .. • 

Seyler ( 3.9), in 193.'7, d1 seove·red the. t ·7o per eent 

of the s tud.en.ts who stood above the 69th nerae·ntile rank in . ' ... ~ 

hJgh seb.ool made a grade of 0 or better in the College of 

!ng1ne~r1ng at the University of lll.~no1s,. and that 7S per 

ce:nt of tboee v.ho ranked below the S9th percentile 1n .b.-1gb 

a.ehool made le S'S than a -o in oolleg~,. 

Bar'tle,tt \2), in. 1.943, fount:i· that high school rank 
I 

was a good ·p:recUo to.r for a small engineering college tba t · 

enrolled stut!en.ts frotn a relatively small number of high 

scboQ-ls in tne same vie1ntty as the college, but was a .poor 

predictor for a large ·coll ·e~e whieh drew students froro .a 

wide geographical ar~a. 

Speoie.l aetttpdea .m2. 
coi1~i:e &:rades 

Some investigators. }lave fGUll.d tbat tests of , : 

special apt1 tudes s&.metlm.e$ yield .sc·ores tb. at a.re indi ea., 

tive of ool:!regEt sueeess.. Gladfelter· (19), in 1957, re,. 

ported a c~rfl!lati on ot' ,5'7 between ·scores on the: Coopera .. 

ti ve English Test and eolleg~ grades. Manning ( 29), in 19!9, 
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faund tbat seol'EHJ on ·the Coope.l"ative .English 1est corr.tlat~ 

. 49 wltll 1'reeh1!ltiO college gra.detl:} • Bartlett (2) found Oor .. . 
' ' 

rel~tions of ,69 for }latberoat1os Aptitude ,, · .57 fo r Che.ad .. $try 

Aptitude , and .48 for Englt~;.b Aptitude with eollege grad~s . 

Clould {20), 11!l l$44, ~bta~ned a . 589 C.-r.>rrelat1,on be·tl.~fHUl 

. Chemistry Aptltude test acope,s and f1rst-year college 

gr-a-des , .5.68 correlation bet,yeen E'ngl1sh Test scores and 

tirst •year· gl"·ades., ~l'f9- • 525 CQ;-relat1on between J4atbemat1cs 

pt1tude· test scores and college grades.. In a $tudy con ... · 

due ted by .McGough ( 31}, in 19461 it :was~ foumd .\· t .nat tw·o 

tests taken togetm r fi'om the battery Qf 1?-meriean Coun:oil 

on Education P~:tyobolagica l Exa.m1natton , Cooperative Eng• 

l'-sb .Test, and the Oooperstive Oenet'~l Mathematics 'Jleat 
oould o, used as lnd.iees of c<>l+ege achievement in tbese 

su'bje¢ts 'Qu.t correlated . too low · to pr(\HUot eollege gr~des 

t'ot> .an 1n<:l1.V1d.ual. 

SpeO!al apt~ tudes and engineerinS arades .--'Ph.-

fe-w 'studies available on engineering ·grades seemed to 

indieate that measures ,of special apt1 t .ude · play an 1mpor• 

tant role 1n prediat:t,ng for the en g1ntet-1ng s·tudent • 

A~msby {l) ~ in 19~2, found t'be Iowa .Placement 

Examinations tes t ''·159o:res s.eparate.d ttl~ ~ntell'ing . .freshmen 

into tbree dtsttne-t gl:'oup~··s. ~unell· 1rou-p of · superior s:tu-. 

dents at tbe top, a_ ltu?,ee group of not ~ sbe:rply d1:f.(erent1 -

at~d s:tudents .in tbe middle,. tllnd a small group of interior. 
,, .'i 

students a.t the bottom.. l!e 'i?eported .that tbe Iowa Place· .. 
' 
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ment Examinations taken as a group could be u&ed to seleet . 

tbe very g0od or th~ very bad students. 

Fedtn~ and · Adl er ( le) repo;rted in 1939 that · t.bey 

f oun9,. a c·orrelation of .• 72 between scores made on the Iowa . 

"'ilathematics Apt1 tude -Test and engineering grades. They 

also. repo_rted correlation of .69 between engineering · 

grades and sco:res on the Iowa. 111gb School Content Examina-

tion. Bartlett {2~, ln. 194~, found the Iowa 'fiathematle'e 

Ap-titude Test to be the be·St single pred1oto~ of freshman 

grades in a university engineering sch ool.. The -Iathem.atios 
1l'est scores correlated .69 with earned point average. ·He_ 

rated the · Iowa Chemistry Aptitude Te.st second wltb a ·cor-. 

:Pelat.ion of' . 57, and ·tbe Iowa ·E'nc;lisb 'Training Test seores 

third w't tb a correlation of .48 w1 th engineering g rades . 

c0latHib$n ( 30), in a study CQD'lpl eted in 1947, 

reported that the -Ohemistry Aptitude te~t ws.p the beat . 

~ingle · predictor of freshman trades tor the Division of 

Jt:tlgineer1ng of Colorado Agr-iGul tu:ral and Mechanical OfJllege. 

He found a correlation ot .6S2 between Chemistry test scores 

· .p.nd -8 rade-.po1ot average i n that. d1v-1s1on . He also found 

that English and Reading correlated .ss3 and ,.495 resp•ee.:. 

t$.vely with gt>adea in the Dlvieion of Engineering. 

:> r,~.Ensineer1ES Inv~~to n; 
According to Vaughn ( 44), in 1944, · tbe Measure-

ment and Guidance Project in Engineering Education was. or• 

ganized as the result of .an appeal from the Society, to:r the 
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Promotion of E-ngineering Education and the Engineers' · 

Coune.i'1 for Pro !'essional Development to the Carnegie J1i oun .. 

dation for financial aid and a$sistanoe in the conduct or 
res~ arch to diseovel" and ~pply sui table gu1 ~ance methGds 

·for high school atud~nts who intend to take engineering . 

The ·reques t was granted a.nd ·fn July of that · year 

the M'e ft&u~e.rnent and Guidance . Pro jeo t in ·Engineering un.<ier · 

the joint s.pon.sorsh,tp of the .. Society for the r romotiOti of 

Engineering Eduoa t1on,_· .tne Engineers' Coune 11 for Pro--

fessional ·Development, . and the Oarnegie Founda tion ·ror tbe 

Advancement · of Tea:ahing. set out to deve l op a serieS. of ob• 

.jeet:tve teats e:x:pre.ssl 'J de-signed to·· di :3 oov e.r ' ~.n the bao'K• • 

gr ound' of · 1n<J.1vldual s:·tudents at tne , time they are begin- · 

n1.ng ens1nee:r1ng study eerta1Il abilities pr.e:requis1te 'to 

success in the englneeril;lg curr1eulum.-

A b$ttery .of seven· teats, k:nowri aa.,, the ·- iFeh " 

Engineering :Inventor~; . we.· a ·the res.ul t., This.' 'ba tt".ery, v.ias· 

adopted af tf)r· it bad·· been adm111istered· to some~ 61000 stu• 

dents 1n ll universities and college's, in the fall of HJ-43 · 

and refined through a year or careful study and research . 

The tests as adopted were described -as follows: 

1 ,, Qe.ne .:ral vpr)?al a.bili t:x;:••The abil.1 ty .- to 
oompFehend .the .meanil;lg ot wo rds in tne voeabul .ary 
of .gen~ra;t r ,eadtng .• · · 

2. 'l'ecbnical .;verbal abili tz-·Tbe ab'111 ty to 
~omprebend tne meaning o£ 1mpQr tant words in the · 
vocabulary of hign ... school science and mathematics , 



3, Al.>ility to comprehend sctent1f1c 
materials--The abiTi ty to comprehend re·ading 
materials similer to those encounte~ed in college 
ae1enoe, eng1ne.ering and mathematics . ~ 

4. Al'>1li;tz ~ ~ gu9;nti t,attve tb1nk1ns-· 
The ability to solve problen:..s ranging in diffi-
culty fro . arithmetic to the ·e·lements of analy ... 
tical geome.t .ry ;· to comprehend pa.s.s:&;ges 1nvol vlng . 
quantitative concepts; to interpret graphs and 
tables .; ana to apply mathema~1cal thinking to 
t he solution o£ new type problems. 

5.- .Ab1lit:z to CQI!IIi2rehend p•cnanical rr1n• 
clQl ~ ••• lfiie e.blli ty to comprehend and app y 
physical principles and to solve problems in-
volving direction of motion, mechanical advan-
tage, fo}'oes , ratio, and other mechanical 
Prine 1plea. 

6., S,Eati!.! vi~ualtz1n~ ab1,11tr··The ;ib111ty 
to Vi ·SUalize fol?m and de tal from p ane fl gures • 

7 . , pderstand.in& 2!. mode~n . s()o t ety .... An 
understelnding of social $C1ence tez;ms anq con-
cepts and the ability to comprehend reading 
materials in the social sciences (44t6) 
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Vaughn (43) wrote· of this battery thA.t te.sts two, 
' . 

three, and four a r e h.i ghly predlet1 ve o£ engineering g rades. 

He stated tbat test on :as not highly predictive of grades, 

but that a student who scores low on the test will ' probably 

run into trouble because his .abt li tle$ are largely aon• 

v~rbal in nature. Ooneem1ng ~he valJdi t t of the battery ,, 

v ughn (43) ea14: 

Coefficients of va11 ·1ty are e. direct 
measure of the dependence w i ch ean be p laced 
in .tb ~ tett r .e&ult's tor predicting the student's · 
chano•s of' su ccest. (4$:167) 

E e reported that tests t'Wo and three correlated .69 w1 th 

the grade-point averag e of students enrolled at Univer·slty 

A. The tuner i.cum Council on J1dueat1on Paycholo,ical lt.:Xam1na-
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tion eorrelate_d .4:3 with the grades of the same group . 

Acc~rding to Vaughn, tbe P;re ..,Engine.ering Inventory wae 

desi gned to lfpull out" the student witb special engineering 

ability from t he gemr·al group of students . He offered a 

comp~A-rison bet een the Pre• l!;ng ineering_ Inventory and the 

American Council on Education Psycholog ical Examination and 

the Cooperative General Achievement Teats as g1'Ven to 1 11'75 

f J:e.sbman students eJ'lro.lled 1n to~ r d1 f:fer.ent curricula aa 

an indication or bow . well the f irst three tests of . the 

inventory separated . tbe e ngineers from the oth r college 

groups. These tests were administered to 428 students en• 

. rolled in engineering ., 167 in science, 162 in 11bera'I ~rts , 
'" 

a nd _418 in ·the sellool of business. 

A study of the · f our curricular groups indicated 

that the engineering·, science, and libe ral arts ;roups had 

e.ppro.xi :m~tely the sa.me verbal ab111 ty as measured by ~h.e L . 

scores on the American Counci l on Education Psychological . 

Exf'Al'liina t1on . and test one score1:1 of the ,re-~ns1.neering In·-. . '· 

ventory. The liberal arts group scored slightly higher in 

this ability as shown by median scores on Tables 1 and. 3. 

Th engineering group achieved a higher median 

score on each of th~ three tests of the Cooperative 

Gep.era l .(l-chl.everrent, Test.e tban t he other ourri"cu lar gt'oupe, 

but the standard deviation of the seore.s and the sligbt 

di fference b tween the median scores for the various groupe 

indi cated t;b a t tb re was considerable overlapping of the 
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aooomplishments of the .g r-oups, Table 2, 

The Q score. and the to tal seore of the American 

Coun~11 on ltduea.tion Psyebolog1eal Examination , as pre-

tHmted in Table 1 and tests two and three of tb~ · Pre• 

Engineering Inventory, as presented in Table 3, indicated 

that they me asured a .factor peculiar to the engl,..nee ring 

gJ~oup .. The 131edian test scores on the .Pre-Eng~neering 

In.ventory abowed e. greater d.iff ,erenc~ between the four 

eurrieular group s than was shown . by the median scores on 

the Amer>1ean Council on E<1ucat1on E:x.f.ndne:tion, but tbe 

greater sta-ndard deviation exb1b1ted by the scores· of the · 

·,.' Pre-Engineering Inventory indicated that the overlap 0t 
' ' . 

se·ores earnc;rd by tb.e · science · group and the· engineering · 

group might be approximately the s•me on both teats. 

The gr eatest d1fferenee between the median sc ores of the 

four -el.lr:;:-1cular grol.l.P8 ·•-s shown by the Pre- Engineering 

I l'lVti1).:tory. ~est t'f/ 0. . show~d a d1 ffe,renee of 2 S polnt& 

between the · median ee,ore earned by the bus1nets. group and 

the, median core earn d by tb.e engineering g,:-oup .. Test 

three a owed the ne :r. t greatest difference of 23.87 points 

for the same groups , &a compared with a greater difference 

of 10 poir!lta by the other teste . The P:J-e ... Engi:neering In-

ventory · show·ed a d1~_rerenoe of 1 8 . 35 po1nt~ between the 

median score of tbe liberal arts group and the median ile-ore 

of the engineering group as comp red with a difference of 

6.24 s hown by the Coor>erat1ve .General Achievement test. 
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Table l. . -~•'MJANS At~D $TANDAPJ)· OEVXATJ: ctl(S OF BOORBS ON tmi 
J\MERXOAN OOUNOIL ON E:WOA'l1:0N FSYOIH.HAOGICAL EXAJIIlfAfiON 
FOR FOUR CURRICULAR anotr.~S AT UNIVERS·l;'FY 4 ,. _ From Vaughn 

' . ' (4$1171) 

Engi~EH,u~i.-ng 
S¢1enc-e 
t1beral Arta 
Bustne~HI-

>= 1 . _ . I . t - _ t: 
.. 

·ttJ.," .. Q. .. ' Total 
111 S . D. M s .• ID . ~-. a:.n .. 

·" 

70.,5.1'l 
7o..tf1 
Vl .'liS 
e.s;43 

l$-. 91 4·7 •. 1a e.el 117 .sa 19 .il 
14 .• 01 45.5;5 9;0fe 416.00· 19 . 85 
14 -, 42 42,.,35 10 .. 23 114. 08 ~1 .• 36 
1& .15 39.91 9·./74 ).03.1;4 2Q.,-07 

..,r., • 
.. 

f able 2' •-••MIANS AND STANDA·RD ;r::Jf;V:IA~l{fNS OF · .i'OORJ!!S ON ~ru 
OOOPERA?il:VR G JlERAL ACBI IWElU!Jjf. Tl~S':F OOD. F'otfR CURRlClULAR 

. GROUf$ AT UNIVF; iJ;t'TJC A . Prom Va:u~tm ( 43:171) 

Gro-up 

Eng1Jaeer1~ 
·seie.neEt 

I . . . 

Ll. be :Ntl · art$ , 
Bustn.efUJ 

.... I: 
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2 •. A test- of general pro':f't cieney in the field ot 
natut"al. se1e·nees. 

3. A. test of general prof1c.1ency . in the 'field of 
ma thelilla ti.es. · 

f.Pa:ble 3 . ..... MFANS A:ND STANnARD DEVIA'riONS OF SCORES ON !HI 
fRE .. :ENGINtUd!RI,N(} ·r'NV-EWDJfl'! : qtE.S?.'S . li'OR ·FOUR. GROUPS A!'· · 

· Ut~ IVEf~ I'li?Y 4 ~ · Ff~ m_ vaughn ( 43 i 1 '71 ) . 

orol!P · . l . . . . · a, · -- . 3 . . ' 
· __ 'tt , : ~.1) . ' 'M _ s •. D. M . #•!)• 

. ' I . i . - .-; . , . !'!. 1 I . ~ . . I 

Enatne(u!'ing ~9.46 1·6.22 -· 47.89 lt;.S9 47 . 97 15.31 
Sei•noe · 41.45 1'•02 41.14 11.,8 ••~96 16.14 
Liberal $rts 42. 94 16. 91 2'9 .. 54 16,9-3 31 . 75 16 .. 16 
au.s in.ess ' 33.,20 .· 15.~46 19.00 11,4'7 24 . 10 .12.84 

I. A test of 'e;enerai, v.erBai aiiri1ty~ ' 3 ~ i te~t of. a'Sillty 
2. A teet ot~ . teob.ni cal v erbal a bill t:y ~tf8tnii!~J~ili~1•n• 



F~ttom b1s stu~ VJb1·oh !nolu.d&d 5-,aee $tudeuts .• 

Vaughn (43) round th., typtcal :e.nghl~H~~ e.tte .di.ng colle~e 1n 

1944 w' s a male, _1? rears or a.,ge e.t b!s last bir.tb&-y . f~lll 

a publla higll school with ttn enr<Jll:ne~t ot 600i or ove:r, J.o-

eated 1n 

of a lgebra, one 7e r or p·l ane geome.tr:y, on. semester of solid 

geo~etry o!• on . SremtHJ-ter of tr1,gonometry: ., ontJ·. :vear ~f aeleroe 

and onEt yea.r• of e1tber chem1.fltry of physi.e~ in h1gl:i a;ellool . 

Othe:t> • s f!nd1nss 2!!· tb 'l'e ... ll.nsine!tl .. :lUS ·. Invfntorz• 

.... f>e re.on; Ji, in 1947, . reported that be tound the Pr - Bngl · 

ne e, r1:ng Inventory to be a rel1abl tt!1l\t batte:ey_ for p;red1o-

tins &ueeess or t'allu:re at . tbe t1n1verai t1 q.f ~ yo.ming_ but 

that tb uee of . tbe t~$t was gtven U.P' bo·oauee .of' ~b timet 

1r1volve~ 1 administering tbe t.est and the time l.ap e ot 
appro:x1 m. tely three wEFe ··s, aftor the test hnd be · 1 s.dmlni• . 

st~l"tt d , · until tbe results .. weX" vails.bl..e • 

. ln the 08t~t1 'tiqal SUmmary ot th testing ptro• 

~ramt• (o) , at the Untvar 1 ty .of, G. l1f~m1ll• 1:nce 1G44 , 1t 

is re'port .. d th. t tbe Pr_e - ng:tn ring Inventor:; as found to 
be only a fa1 means of predlctin ueooa.s of' r; pltoants in 

ngin er:1ng. l he su,mtr..e.ry s ho .ed the fellowing corr lation 

between t~e ?re- Engin er1ng I ,nv ntoey $Core s Lll two ,-ears 

of work 1n coll se of ngineering , 194& ... 47. 
,,. 

!/ . tbt r from • T. Pe:rson , ead , Ci 11 .t:.ngi~eering 
r. t G! nt, Un!v r tsi t -y or yomhr , to -~ an ('tinaon, t'br c -

tor ot •.reotiog, Color ··o # gr1oulturel snd ~ ch&;.ical 
· Golle , dnt ct ~ovember . lS , 1~ 7 . 
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Total PEl scores ,46 
Oompo&i.te ~cores t.49 
Test ;I .;.. Gene~al verbal ·sb.111 ty .e~ 
Teat II ·., Technical vef'bal ability .32 
'l'est I II ""' Comprehension of se1en• 

· b1fic materials . .47 
. ~es 't tV ... Gene·ral mathematical ability , . -53 
Test V ... Compt-ebension of' , mechanical 

- pr1nel plea .-4·3 
'l1est VI • Spatial visualizing ability .38 
Test VII • tlnqe··· rstanding of ,mod•rn 

soc ety .• :67 

ottu~r J2red1e t1ve 
eri tet-ia . · 
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A ·re.w 1nves.t1gator's· nave studied thlng·s other 

than test s oor s , and high · sohool aebievem~nt attempting to 

discover just how muc~ beartng they m18;bt h$V.e on the 

grades wb ieh college students achieve .• 

Young ( 48) repolt"ted that be . ,found. tbree t1tttbs 

.of tb:t, ol.a.e.s of Coliate Un~ver$1ty who were dropped for · 

failure ln 19·28 were extroverts • 'lbe. extroverts were 
' eeleo:ted Q;fl tb.e basis ot result:$ ·On two Co·l gate Ment.al 

Hygiene tests. Read (38}, in a study made in ~938, f ound 
' '' that t17st aemestel" g:rad.es ce·rrelated ·.719 lvith seQond· · 

se mester grades at the Urdverslty of liic)lita . Hartson 

(22), in 1941, repo1•ted · tb:a t college gra.dust1on ·a ould ·be 

predieta_d from fi r·s·t semester. aver,agts, Vota'w (42) , 1n,. 

1946, found that a test on the use o r .. lH.>~ary materials . 

would give ~esults that. would predict. college. grades mol"e 

accurately tban scores on ' ei tber the .American Council on 

E;ctueation Psyehologieal Examination or the Ooope;ra.t'l~e 
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English ~efJt~ 

ln a study completed in 1947 McClanahan (30) 

found that .students ho made tt grade+po1nt a.vel"ag of ·leaa 

than 2 ,00 dur1ng tt\e t'resbman year had little ehance of 

gr•duatlng fZ"om the Division. of ·Enginee-.rlng a.t Colorado 

Agri eul tural and Mechanical 0 ollege. Only" tvJo from a 

sample of l.l4 grad1:-uat 1ng e ng1n.e·ers made lees than a 2 .oo 
average during their f~eahma:n year 1n the .P:t vi& t on or 

.. nginee.ring; -. fle found that a student who .maintained a 

g:Pade- point averag e of 3.,00 -Quri~g his freshman 7~ar had 

78 cban~ es in _100 of g radue.t1ng , ·while one who .maintained · 

· an av·erage of 2 , 80 had 66 ebanees in 100 of gt"aduating , . 

and one who :~ua.1ntained an average of 2 . 00 bad 50 chane•a 
in lOO of graduating , Th student who made a g:ra·d~H.point 

average of .lea# tb•tt 1 . 79 had only one chance 1n 100 ·or 

graduattng. and if the · ver•ge w.a·s l ·es$ than 1 , '15, no 

ahanc.ett· in. 100 ()f . gt-aduating·, from the Englne.e.ring D1v1• 
' .• 

sion. 

. Siemens (40) f ,ound the gre.de& earned ln lowet-

d1v1ai on. engineering classe$ at the U!Uversl ty of Cal.ifor-. ' . . 

nlta oorrela,ted .89 W1th the g rades earned . in the u pper 
' • • ' • ... 1 • ' 

diviaion grades. He ~oncluqe.d th'at grades e arned in tbe 

lowel" e lasses could be u. .ed to predtet the . .grades tbat 

would be earned l ater in ool1eg~ • 



:Ml.lltiple correlatlcms · 
_between vario1.;.1 factors 

A number of the ,tnves· t:tga.to~s in the· field of 

. prediction .of college euccess nave WOl>ked out correlations 

using a combination of several variable s ror predicting 

this success. Seve~al 1.nves t1g-.tors have reported cor~ela­

tions between the gr ade-point . average earned in college and 

a combination of high s.ehoQ.l achievement and intelli~;emee 

test scores, Douglass (B) found this multiple correlati on 

to be .. 61:3J Dr~G.k:e and ' ij:~nmon ( 9) repo:rted a var.1·a·t1 on ot •.69 

.to •71 for 618 studies and 4&6 atud1es * Finch al)d Nemzek 

fl7} reported .78 tor- llE? studies; Hepner (24)- .56 :for 382 

studies; Quaid (35); .. 49 tor 140 studies.; and ft.ead (36), . 

• e43 for 415 studies of the same factors~ 

Otber 1.nveetlgatcrs ·ba ve r~ported multiple eo.t"re• 

lations involving other. factors .. These show a· multiple 

correla tion ranging fro-m .55 $& reported by Du~flingex- { 12) 

·· to .• ea as sbown by Roo t (37). 

In planning a multiple correlation, Read (36) 

found tbat the add1tl.on of more than two variables to the 

multiple did not add much to th e· predictive ·efficiency of 

the equation. Segel (38) reported that the add1t.i.on ot 
variables beyond.th• number of three did not incr~ase the 

predictive efficiency of the multipl~. correlati on sufti,.. 

_ ciently to warrant their use. Gould ( SJ). in 1944 fou nd a 

multiple correlation o.f three variables to be the best 

combi nation for pred:ietion of eollege au·eoess. 
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l¥lult1ple correlations and ens1neerins gradea• ... -

Feae·:r and Adler (16) reported a multiple correlation of .-74 

between engineering grade"""po1nt avera~e and the Iowa Content 

l!xamina.tion , Iowa Mathematics Aptitude test, Iowa. Si lent 

Reading Test ' · and: tbe Iowa. English Tra.ir:rl.ng test. Bartlett 

(2) at Yale University, in 1943, found that f .resbman en-

g1 neering grade-point average correlated ,75 Y~.'i. th scbGlast1c 

apt1 tude, colle ge board subjeet matter examina.tions, ad• 

jus ted high school rank, en d mathematics a.pt1 tude. 
"· 

McClanatuu:1 { :30~ in 1947, arrived at an .81 correlat1 on be• 

tween .scores on tbe Cooperative Eng lish test and the Iowa 
' . . 

Cbemt,a try Aptitude test and grade •point av .1"age in -the 

Di_vision of i;ngineertng, Colorado Agl\!'ieultural a.nd ·Meob.ani• 

cal College • 

.L.~hn1tat1ons !g. predteti,on o:t college success .... -

Regress1on equations have been derived by statlatioal 

treatment or tests,. eombinatio.na of tests, and other- va·r .t .. 

ables i n order th~.t .findings mi ght be used to predict 

college grades. Tba·t such procedure will predict for -~ 

group of s tudents the p ere en tage wbieb !a -.pt to .succeed, .. 

there is 11 ttle ques tlon. Predicting tor the individual i s 

anoth!!r matter . ,, 

Wagner ( 4'1 )· ·t ound tba t tea.t l!IC6:retl were not valid 

or reliable cri t eria of success fo:r the individual . Man-

ning {29) f elt that too much dependence should not be 

placed on predictions from tests when advising i ndividuals,. 
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tor every 1ndtv1dua·l bas factors wb1-eh tests do not 

measure • Condit . ('7) reported tbat he found ~ftudents d.roo~ 

out Of .school resardless of •SOOl"eS on tests O!l' of s:cholaS• 

tio standing. Vaughn (43) in describing the Pre- Engin•er• 

ing Inventory foo.nd ttHi t a·tudents 1 least apt. to su.cc~u~d 

could be eeparsted from ,tbe group but said; 

lb, most ina:portant ceneralization as it 
applies to yfJIUr. measurement pro·gram is thll t it 
is r:rot possible · to say to an applieant that be . 
he.s no oban.ee whatsoever· of succeeding 1n the 
college of engineering, howeveP low his test . 
scores may be. · (43:169) 

Gould (20) 1 1n 1944, worked out a table showing 

the percentage , of students who would likely succeed, or 

fail, providhg tbe e~ueent attained a certain .p:Fed1cted:" · 

score using his equation for obtainins tbe pre die ted seore • 

cOlanahan (30), in 1947, using a regression equation based 

on data trom the September, 1945., group of freshmen enter.,. 

ing the Division of Engineering at Colorado Agrieul tural · 

ancli ·Meehanice.l Ooll,ge, developed a aomograp.hic eb~rt for 

counseling prospective engineering ~·tu.~ents 1n that . eollese·. 

This onart was construct-ed to show the probability of a 

s'tudent f s achieving vari ou.s grade-po1nt. levels by tieing the . . 

paw scores DUJ,de by' the student on th.e Chemistry and Emglisb 

tes~s ·a t • time ot entrance into tlle college. Using th.it 

nomographic chart, he- was able to predict grades of 100-· 

freshm.en entering the Division of Engineering in September , 

1946, that correlated .657 wl th their eai'ned•polnt average • 

. , 
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Oon~lusioa@ 
• ' ,; . . . tii . 

iJ:be rev~ew of 11te:I"atur• has led to tbe .follo•1ng 

eon<lll.ue1.ons: 

l11 . The,.e is a poaitive oorrelat1on ·· batween 

teat a-eo~~s and ~ ... r.ned eollttge gt'adtUI• 

2-. Oombinati.ona of var:tabl•s sbQW closer. 

!felat1 onsbip to grades than th• ;gartables taken 

s1ng1J• 

3. There !S a potU t1 ve· O~l"l"S·lat!on between 
; · I 

past perto-rmar1Ce . in so.no.01 and .~.ollege g~adea. 
•l ,, 

4. Testa or special aptitudes are important 

. ' 
· WO!"k.,. 

v. Part• o:f the Pre• Engtneer.ins Inventor;y 

are PPt~t:«.Uett. v_e or engineering gtt:adtts • 
. ' 

8t .FaefJors otbe·r tban teat SCQ)J~S . ot past 

pertormaulct ate import.ant in pred'1.et1nt; ~ college· 

gl"'f*d•s • . 

'1., ., ~recl1:.o t1ons ·ms:v "be me. {11). ~!'om a ·qQmb1.na• 

t1on ·t>f e.oht 1.,VfH~ 80ore·s · on Se:fe.~•l VAriables . b¥ · 
ua1ng • · reg.ress!o.n equation to eh~ulge the · acnteve4 

scores into predic:ted. grades. 

~h .Predio.~trJ& t'of" s:n ind1"iidual i e 'nazard .. oua;. 

but the individual ean be 1nfo.:rmed of .the relfjtiv• 

chance that be b.e.$ for sue.eeed1ng 1n a. particul•r · 

QOllega field, 
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Cb.apter III 

Mlt'l'RODS .aND MAf!SBlALa • ( 

ln order to determine the :relationship betwe·en 

v•.:r:to:as scores on the Pre-Engt neer1ng Inventory and grades 

in t.he .a:av1$1on of Engtneer1ng, Go·lorado Agricultural and 

Meenani£a.l O·ollege,. data on the freshman engineering 

classes entering the eollege in Sept.ember, 1946, and Sep• 

tembeP, 1947, were studied. These dat• were collected from 

the files 1n the offices or tbe eollego Registrar , the 

Dean of Stude·nt Affairs, and the Divis ion of ltng1neer1n$,. 

The files Qf tpe college Reg1stre.r prov1~d tbe scholastic 

record of each eng1nee.r1ng student wbo entered the Div1 .... 

slon of Engineering i n September, 1946t and September, 

19,7. The files of the 0 ff1ee of Student . Affa~rs Jielded 

the Pre •En31.neering ~nveri toey test scores made 'by the 

cla$s entering in S.•ptem.ber, 1946. . T~ :-; ;files of the · D1v1-

si on of l!11g1neer1ng of the eollege produced the Pre•Engin- . 
'. 

eerlng Inventory tee t scores made by tbe ele.ss entering in 

Beptember, . l947. 
4l'he scbola,stic a.vepages made by the students of 

the elasses entering the Division of Engineering in Sep-

tember, 1946 and 1947,. were selected as ·the criterion of 

success in the Di vis.ton. The f iles contained the letter 
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· gr.ad'$ each $tnJ.dent achieved in each ~ubjeot and the number 

of quarter ~out-s of credit siven for each subject. Tlnt· 

gra-de-point .average was computed · as follows t 

1. ~eights . er-e assigned each le tte:r gra-de 

-ao tbat · an nA'* eq~aled 4; a 0 13" equaled 5, a "ott 
equaled 2, a n-nu equaled. l ~ and an '~~ptt equaled o·11 

DWF" (wi tbdrawal failing) and " it' (incomplete) were 

oounted as "F, '' •twpu (withdrawal p.ass1ng ) wa.s 

disreg~rded. · 

a. Grade po-1nts· ·were . computed by mli'llti·• 

pl3ing· tbe numbe~ of credits b7 th• weight 

assigned each letter grade. 

· 5. i'he t~eshman grade ... polnt average for 

the year was computed by dividing the sum of 

th.e total g:rade points e-arned b7 tpe num.ber or 

credits earned • 

A student ~st maintain a g:rade•point avEU"&8e of 

2.00 in ·order to be suceesatu~ 1n· this college. 

S~pl& studied 

Data on members· of the freHsbm~n engineering .elass 

of 1946 were studied to determine the relationship be.tween 

raw score~ made on the Pre .. Eng1neer1ng Inventory and grade -

point average in the Division Gf Engineering. , One httndred 

engineering students were obtained fo~ :the aa.>nple by -
' ' 

selecting every third name- of tbe students l.tsted in fllpha~ 

be tical order . !he Pre• Engineering Inventopy· test a-cores 



'Yuu•e available fot.' eV$'1!'/ mennb•r ot tb1$ · £Ulmple }j . 
Dat:a on tflembere . of' the .ft-eshlrum ec.ng1neer1n$ ' elaa• 

ente.ripg senool 1~ Septembel:' , 19471 .were ·atudled to deter• 

m1ne the eff1e1ener of a £ot-mu.la~ derived from 'tbe 1946 

sample stud-, for predicting grrade•polnt average of su:e-• 
' 

ceed1ni treebman classe~• Ninety en.gi&eerine;: f:reshtnen were 

s·eleote.d ror tb1a &a~J!ple by tal(ing tne nam.e cy.f every . other 

stuoe;nt 11·sted in alpbabet1Qal ·· order.:. · The P;re•Eng1neer1ng 

lnvelb;tory· 'test seo1-es wet-e available fo.r ev.~ry .member of 

Ili order tO make a compar:lspn 'betw•en the 
"·' .;1 

. . -
efficiency or the ·re.areasi.o·n equation , derived fl'()m ttul, . ·-,· 

P~·Engintel.'ing lnv~.n~ory 1 and the nomegt'apnt'e elia:rt . de·• 
I • ~ - ' ' • 

vel()ped b'f J!cO lana ban ( 30} , ttl e data . on tb,e .. Sep.tem'bei', 

194'1 , elatUJ were also u$EH1 to · pre-diet grade - point ave.ragea 
• ' J • • 

to%' that s.roup .us1·ng ., the nomo.,rapbie ·'ebart to tnrdt'e tb& 

predi et1 ona · !f · .. 

l/ See Appendix A • 

!/ -See Appendix· BiJ 
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· · Cha-pt~r IV · 
'• '· 

\ 

bw <lata for the ]>ro-'bl~m., Sorw m~y th~ l!l'Eh•intt~¥le~u· , ..... 

ing .:- Ip:vento'l'f be used for gulal,\nce at Oo lor•do . A.g:r1cul tural 

and Meql:u~.aioal Colle~e?, were e;atber~~ trom ·the ., f:tle$· of 

tbe ·~o·llege legist:rar, tihe Ott'ioe ot ·Stu;ien.t Affairs , and 

tbe Di'Vis1. <>n ·· of . lng1ne~r.1ng ·at Oolora.f;io AS:r1~ul ~ur-al and. 

le'bt$r gre.d•s ·earned ~1 st~de-nts in t .bl.t , eoll.ege, and acQr~e 

acnieved by atude:nts 'on . t~HJJ;s taken pr.1or to ett.terins a.tudy 

_,.· 

'1\l$ se ~eta were analrzed ~1. s tat1s tfoa~ meth~de 

in order to d~t.erm1n·e tbe relatiotush!p tn.t eJtisted be,tween 

Pre..-~gl&eel'ing Inventory ·teet seore.e ana .grade-,.poln.t aVEH!• ... 

age ~ul;d. to. d$r1ve a resreee:ion . . equation. t:rom w~iob g:raae• 

point avet-agf1 could bEl calculated when certain eo-orea (-)n ·· . 

the Pre•Eng1neering Inv~mtorJ · we:re kno.wn.. The standard 

errol" of the regJ"esai,d>n $-.qua t.ton was <Jomputed 1n cn.'d~l" to 

de,terrnlne ' the probab1l~t7 that achieved. grades would be 
1 .,. 

equal . to the precUot~d grades cfieri ved f:)?om the regr0sston 

equati~,lll~ 

?t•lf~s t>ie$.1 · · Dl'thQ,da 

· Statistical methods were used in $t:ud7ing the 
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data from tbe -100 students woo entered the Division of En ... 

gineering, C-olorado A6ri oul tut"al and l4·eoban1oal College i~ 

8ept:ember, 1946, to determine . the retla.tio:nsbi p between the 

various scores achieved on tb.e Pre-Engineering Inventory 
. . 

and tbe grade•po1nt average ea.l'ned bJ tll,ese students-. IJ!he 

study involved tue following steps: 

1. Zero-order correlations were computed 

to measure tb.e atatis tical 1"ela.t'-onshlp betwee11 

.earned grade ... po.int average and the compost te 

score a.ad betwe~n grade•po1nt average tmd the 

Jeore on- each ·of ·the aeven sub•te~ts of- the Pre .. 

· Engineering Inventory . These ztro-.orde:r corre• 

·lations were computed 'by using the ·Pea-rson 

p!l"oduct•II'ioment method (Hl-:265-71} 

2. In order to determine tbe common factors 

meaeured by . eaeh test, inter-eorr•·la tione were 

Calculate ($ 'betwe~n eacb test 3CO:I'f) ana e'V$rJ otb.e~ 

test aeore. · 

3. From tpe data thus aasem~led, mult1p~e­

correlati.on coeff1c1.ents were compu.ted to deter"'jl 
' 

mine the relationship$ between ·tombinations or . 
variou$ sub-test scores and gr.ade ... po1nt average. 

, Tbese ~ultiple-correlation coefficie-nts wer.e 

tound by tUiing a scheme . devised b)' Cureton for · 

uae with .an electrical C:f:llaulating machine and 

described by Dunlap (11;6~ ·-'7) 



4 •. With the most efficient. predictive com-

bina.tion of variables, a regression equation w·aa 

calo.ulatea by the method described by Oti s (35: 

243- 4). The regression equation i s used to aes1g%l 

weie;hts ·to the variables in the equation · in ·such a 

way as to obtain the maximum ·efficiency in pre• 

·dieting grades when raw scor s ·or the variables 

are known. 

s. The standard err or of· estimate ( r-;;-t) · 

was used to detet~mine the extent to whieb an 

earned grade was likely to deviate· from the pre ... 

die ted grade . 

6. The coe.f'f1e1ent of utorecasting etfl!-

ciencyu ·(E ) was computed for each multiple ·c ~rre­

latlon . coefficient to provide an. estimate of tb:e 

value of varioua combinations of sub-teat scores 

tor pr-ed'ic ting grade ... point average ( 18 :34.5 ... 8) . 

36 

By using ·tne regression equation, predicted 

grade•point .aveFages were calculated for each member of the 

group of engineering ·Students who entered the college in 

September, 19·47 . Zero•orde·r coefficients of correlation 

were then calou.late·d between the predicted grade•point 
I 

averages and the earned gra.de ... point averages, and zero• 

order ooeff1e1ents w-ere calculated betw$en the grades pre -

dicted ·trqm McClanahan's nomographic chart and the earned 

grade-point averages of these students .. 



Zero~order coefficients 
of correlation 
~ · · 
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Ooetfie iel'lts or oorrela tion were computed to 

determine the rela tionshi p between eaeb aeore on the Pre • 

Eng ineer~ng Inventory and ~rade-point averag e and-between 

the variables themselves. 

Sub-test 4, "Ability to do quantitative thinking," 

correlated •. 737 w1 tb. grade•·POint average, making it 'bne 
best single predictor of grade ... point average, Table 4._' 

his test wa.s followed closely in value by tbe oomposit$ 

seore (,£: : .734) an.d sub-test 2, "Technical verbal ab111 ty," 

(,t • ,709}. Sub•test 3, nA'bility to comprehend scient'if1e 

mate~ials," was fourth in order with a eerrela tion of 

.620. 'lbe relationships bet een .the other aub•tests and 

scholastic sueeeas w.ere considerably lower, varying from 

.48 1 for sub-teat 1, 0 General verbal ability," to . • 354 for 

sub ... test 6; "Spatial viaual1z1n abil1tr.• 

r.rhe correlations between t.be ·oomposi te score and 
' 

various su'b•teat scGres were all b1 gh; ranging from a low 

·of .564 with sub·test 6 to a high of .925 with sub-test 3, 

Table 4, High coefficients of inte.reorrelation between the 

sub•test score.s indicated that the sub•tests all measure 

common f actors to a great extent • . Sub-tests 6 and 7 showed 

tbe least relationship w1 th a corre1at1on of .:sao . Four 

other combinations sho ed inter rs of le$s than .50 with -
all other combinations ranging from .512 through .'795 . 
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Table -4 ., .•-ZliiRO• ORDt.R COEFFI CIENTS OF CORREL4TION BE'l"WEEN 
S,COHES . ON VAR! OUS $U.B-TES1.'S OP t.mJ PRE- EtTGINEERING 
!NVEN'l'O.Fir AND 13Ef!'fi:EN OJ?AD~ .. POIN'r ~VfiRAGE; A D PRE-. 
ENGINEERING· SOO!lES . . 

\ 
(l) (2) (3) (4) (5) { 6) (7) (8) 

0 • 481 • 709 • 6 20 • "'/37 • 416 .. 354 • 417 • 734 

1 ·a.ae . . .. 678 .. 611 "466 • 547 • 736 • 737 

2 • 744 .728 • 612 • 470 ~ 550 • 892 

3 • 7g 5 • 6$2 . • 5~2 ' 675 • • 925 

4 • 830 • 487 • 526 • 906 

5 • 503 • 423 • 683 

6 • 380 ·• 564 

7 • #)45 

(O) grade •po1nt average 
' 

(1) sub•test 1 (General verbal ability) 

( 2) aub-test 2 (Teobn1cal verbal ability) 

(3) sub-test 3 (AbLUty to oompr bend soient1f1e materials) 

(4). .sub-test 4 (Abili-ty to do quantttative thinking) 

· (5) sub ... test 5 ( Ability to · cotnpt:'ebend mechanical principles ) ,. 
( 6) ·e,ub ... test ~ . ( Spatial v1sual1~1ng ability) 

(7) :sub-teet 7 (Understanding of modern society) 
( 8 } comp elte· 

Multiple , corr,ela tion$ , 
;' Sub)IO>test 2, "'lteehn.toal verbal. abi ll ty," c-ombined 

with sub- test 4, r'Ab111ty to do quantitative th1nld.ng ," 

gave a multiple .t of .7'79, Table 6. This was nearly as 

good for pred1ct1v-e purpos e s as the .787 obtained when the 



Table 5. ·- MtrLTIPtE COEFFICIEN'l1S OF CORRELATION l3R~WEBN 
VARIOtT$ COMBI NATIONS 0~ SUB-TEST SCO RES OF THE Pro!!..;. 

. ·ENGINEERXNQ I NVENTORY AND GBA.DE .... POI.Nf£ AVEF.AGE ~ 
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Multiple coeff'1c1enta 

0,1.2~4567 

0.123456 

0.12345 

0.1234 

0 .123 

0.12 

o .. 24 

·0.34 

0 .46 

0.23 

o •. 245 

0.234 

(0) grade-point avera~• 

(l) aub•test 1 (Gene.ral verbal ability) 

(2} i9ub-test ;3 (Tecbn1cal verbal -.bill ty) 

.715 

.709 

.779 

.739 

.'784 

. 739 

(3) sub ... test ~ ( Abil1~y to comprenend sc1entit1c materials) 

·( 4) eub•t:eet 4 (Ability to do quaptltati ve thinking ) 

( 5} sub• te-et 6 ( Ab111 ty to comprehend mechanical pr t noi.ples) 

,(6} $Ub-test 6 (Spatial Visualizing ability) 

( 7) su'bli-test '1 ( Unde·rst•ndi ng of.' modern eoc1e.ty l 

seV$tl sub•teets were all included tn: the combtnation. 

Sub•test 1 When combine d w1 th sub• test 2 did not a4d to 
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tbe predictive eff1o1ency of sub-test 2 for the multiple 

.t. for this ccunb1nat1o·n was , 709, the same as the correla-

tion between sub-test 2 and gre.de •point average. The 

addition of sub-test 3 to this combination increased the 

multiple r. only .006 of a unit, but the add.1 tl on of sub-

- test 4 increased tbe multiple correlation to .783 whi ch 

was nearly as hi b as · tbe eoeffioient of multiple corre• 

latlon of ,767 obtained when the other sub•tests were 

added. Sub-test 2 e.omb1ned w1 th ~ub•test 3 s,howed a 

multiple .t of ,514;. and combinations of sub-test 4, with 
' 

6 a multiple .t. of .737 ; and 4 w1tb 3, the multiple r. of 

.739 ., The addition of sub-test 3 to the 2-4 eombination 

produce d, a slight increase fr.om • '779 to • 780, and the 

addition of sub-test 5 provided an increase from the ori• 

g1nal .779 to .784. 

Coefficient 9!.. 
forecaati .y efficiency 

The coeff'icient of' forecasting efficiency ( E) , 

was computed from the formula: E • l - ll 1 ... ;r2 ( Hh 345) 

to make a compaf'l son between the various combinations of 

variables. The forecasting efficiency of sub-test 2 1.n • 
combination W1 tb sub•tes t 4 was found to be 37.3 per cent 

better than chance. 'Ihi s w•s n1ne .. te.ntbs of one per een t 

lees than the forecasting efficiency of 38.2 found wben 

all of the E!Ub-test scores were used. For counseling 

purposes tb1s difference is not significant and the amount 
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of work , lnvol'Ved 1n flnd.1hg the oorrela.t1on of the larger 

number of variables makes the combination of ttub-test 2 

and sub-teet 4 much more usable, The increase ~n for~-

casting ef'fie1ency gained by ·adding other vari:abl"es to 

the combination of sub.-t~· st s 2 and 4. was not s uft'1c1en tly 

great in any instance to -compensate tor tbe ' a.ddit1onal 

labor- required to obtain the increase; and all other com .. 

binations of two variables were less efficient as pre• 

dictors of grade-point average. 

Resress1-on egl.lat~on ' . . 

A regreaston equation based on the data for the 

group , of engineering s•tudente who entered seho(:)l in Sep ... 

tem.beF, 1946, was found to be2 

Xc • .026~ • •. 0356X4 • .325 

In the equation Xo was used to indicate the predicted 

grade•point average, x2 was tbe raw score on sub•tesi ·a ·· 
-· 

and x4 , the raw score on sub•test 4+ 

s tandard e rpo :r or estimate ... _.;;.,;;:... ,;:;.. ;;::,;;;;-.,;;,.; ... 
Tbe standard e .r:ror of estimate is the measure 

of tendency of actual scores to group themselves around an 

est!mate·d score obtai.ned from a re gres~ion equation. The 

formula for f1nd1ng the standard error of estimate ia 

nst .~ V11< .. r~.24 (ltls3oo> 
\ 

~t : etandaF.d error of estimate 



r-5 ·• a tandard de vi a ti on of the . 
achieved gr•de-.point average 
dietribution of the 1946 sample 

the multiple e~.~tficient eorrela- . 
t1o~ between aehi~ved gr~de-
po1nt avera ·e e.nd raw scores 
achieved on aub-tests 2 and 4. 

The standard error of estimate was found to be . 55. ·The 

ehance·e are better than 99· 1n 100 that the actual grade 

w·ill lie within the l1mtts of three times the ·e.tandar(l 

e:rror .Qf estimate above, or below,· tbe pred ic~e,d eeore, 

and 68 times out ~f 100 :the actual score w1ll · l1e w1th1n 

one etandard error of estimate above, . or below,, the pre-

o:icted. score.. (lSc$00·1) 

li:i'f1e>1encz. of predie,~inf 
4ev~~('a 21!,· sueceedi!JI !~,u .et.a · 
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Ze:ro•order. correlati ana were run bet:ween grades 

pr-edicted for tbe 90 students of tbe 1947 $ample (us1ng 

the :re.greae1on equation based on the data of. the -1946 

iJtro"Up ) .and the grade•po1nt aV·era.ge achieved bJ tb1s ~roup 

during their first two quarters in sobool. The coeff1• 

cient of ccrrel ation was .found to be - .ol-6 which gave a . . . ) ' . 

· fore casting eff1cien~y 14 ,3, per cent better than ehance. 

A ~orrelation chart wa.s also set up to de~ermine the re-

lat1 oneb1p ~etween tbe grades earned br this group and 

grades precUo ted from tbe no.mograpb1c ebart developed by 

MoClanah·an (30) in ~ia 1947 study • 

. The correlat1 on between the earned grade -po irJ:t 

average of the 90 students wbioh constituted the 194'il 
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sample and the. grades predicted f r om the nomographic chart 

was found to be . 508 . The difference of seven thou·sandtbe 

between the correlations of the t o predictive devtces and 

grade - point average was not great enoug,h to sele_ct either 

one as the better predictor ben considering the results 

for the group 11s a'lbole . 

hen the eorrele.t ton en arts were ~tudied to de -

termine how well they selected the student who were apt to 

fail to make a pass~ng grade there was found a mark.ed dif-

f e rence between them . Out of 41 predicted to make a · grade -

po1nt , ~vel'ag~ of leaa th . n ~.oo , 32 , o r 78 per cent, failed 

to make that score, and only nine made a passing grade , 
·' 

Table 6 .. ·The eo:rr-ela't ion ehart based on tests 2 and 4 of 

the Pre·i:ng$.neer 1:ng Inventory showed that 4.4, or 6 1 per 

een t, of the 72 pre die ted to make a gr-ade - po1n t average of 

less than 2 .oo made a tailing ave :rag~~ Table ·7 • Three ·out 

of five predicted to make a g rade of less than D by the 

. Engli ~sh-Chem1stry test com.bl.nation made lees than a D, and 

the other two made a · r a de of less than C, Out of 26 pre -

dicted to make less than a D by tests 2 and 4 of the Pre - · 

Engineering Inventory, 12 earne d grades below D, 10 earned 

grades between D and c, and four earned grades of better 

than C • On tbe upper end of th cbe.rts , two of tbe· ·eight 

predicted to make a B or better by the English- Chemistry 

test seo:re earned grade's between B fl!ld A, flve between 

C am B, and one betwee.n D and 0 ; wblle no student pre .. 
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Tabl• ?~~o(..P REIATIONSHIP. BE~EN EARNED G_"RADE·• PQ)[NT AVERAGE 
AllD: EST1J!!iATE G-RADE ... POINT t\ViRAGF; ( Bt\SBJD ON SCORES YADE 
ON TESTS 2 AJU"; 4 OF THE PRE• ·KNGlNEERINO INVi'NTJRY ) OF · 
iG- ~TUDENf.£8 .11{0 ·lm ~I.t.:fH!iD .TlU'S DIVI~lON OF OOGl NEElUNG., 
O.OLORAOO AO!UCUVI'lJRAL AND .IECHANICA·L {lOLLEGE IN SEP .. 
T-iMBER~, l~4?d• p • 

I 

-~ : 
3.-75.-.5 .. 99 

I t 
.3 .. 50·3. '14 
:s.~:as.,..a-.49 

5~00:,.;.3 ~24 

e,?'6:i;i.2,99 

2.50iilf2,74 
2 . .-2.5 ... 2_~~49 

2,.00~2.24 

. 1~ 75 .. 1~99 ,. ·•; .. 

1.50·1··7.4 
1·.;26;..1.;49 

1:iOO~l.t24 

~ .75· , 99 
~50• "!"7. 

.25• ,49 

.. o~ ..-24 . ,, 

l 
1 1 

1 

1 l 

1 2 

1 3 l 
1 4 

1 3 4 3 
l 2 2 l 1' 

4 1 3 2 2 
e a 1 1 

1 ~ 1 i 
3 1 a .1 

e 2 1 

l 

2 

l 

l 

1 

2 

1 
1 l 

1 

l 

2 

1 

1 

l 

\' -

l 

2 

2 

6 

1 9 
9 

11 
9 

14 
7 

4 

9 

5 

l 

l 

~~e(tue~ey ,.., 7 5 14 9 J l 13 13 3 6 2 4 0 l 0 0 1 1 
•, 

dict~d to ma)~e a grl\ q,~ of B by the te.sts of ·tne Pre• 

Eng.ineer1n.e; Inventocy earned that grade.. . Two ot the three 



sel~eted to earn 8s .made grades betwe~n o ana a, and th• 

tbi:rd plaeed between D and C, 

·. 
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Cbapter V 

DISCUSSION 

47 

In order to simplify the search for a solution to 

the problem, How may the ·Pre•Engineering Inventory be used 

for guidance at Colorado Agrlcul~ural and Mechanical 

College? , this study was di vided into five parts, as follows: 

1. Relationship between the compos! te 

score and freshman grades in engineering . 

2. · Re lationships between the various 

sub-test scores and engineering g rades. 

s. Relet1onsh1ps between various com-

binations of eub-test scor·es and .g rades. 

4. etbod of using the beat ·eombina t1on 

of sub-tests for predicting grade-po1nt .average. 

6. A comparison between the findings of 

this study and t he findings of oClanaban (30) 

in his study, "Use of standardized tests in 

couneeJ.ing freshmen in the D1v1s1on of Eng1ne·er-

1ng, Colorado Agricultural and Mecban1cal· College •" 

Sine& tbe P:re · Eng1 neering Inventory furnished 

eight di fferent scores for the a dvisers in the Division of 

Eng1neer1n , it seemed desirable to determine, 1f posl!ible , 

just how valuable each score 1ght 'be in pred1et1ng grades 



for students enrolled in the Divi .a1on of Engineering . 

Composite acor~ 
and Sr$d.~a 
___,_,.. I , 
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1be ·compos.i,te score, was fo~nd to be s. relatively 

good singl e predicto·l" of earned grades for a group of 

college students who enrolled in Colorado Agricultural and 

eoaanical College in September, 1g45. The . coefficient of 

cor~lat1on of . 734 b~tween these two variables was con ... 

siderably higher than the .4~ reported in the "Statistical 

Summary of the Testing Program," at tne University· of 

California (5). It agreed mor e closely, however, with the · 

coeff191-enta of correlation of . 69· and . 72 bel:ween en• 

gineering g rades and Iowa Ma themat14$' Aptitude teat so ores 

reported by. Bartlett (2), in 1943, and Feder and Adler 

·( 16) , 1n . 1939 • 

!)ben compared w:1 th find.ings of others -..bo had 

used several variables to predict grade ... point average, 

tbe · eotnpos1te score correlat1 on W1. th en gineering grade~ · 

point ave'rage was found to be nearly as high as the .£. of 

.74 reported. by Feder and Adler 16) ·using four variables, 

but was lowe.r than tne mul t1ple oo efficient of correla.tl on 

of •. iu foun<.'l by t.1oClanahan (30) for a .combination of two 

variables that inclu·ded scores achieved. on the Iowa 

Chemistry .Aptitude test and the Cooperative English test. · 

In spite of the. fact that the composite score 

showed a relatively high relationshl p ·with earned grade-
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point average ,, 1 t was not the best single score obtal,nable 

·for the various tes:ts included in the Pre-Engineering 

In~entory ,f'o:r predicting grades in engineering . It wa• 

found to rank second to sub-test 4, "Ability to do quan-

titative th1nk1ng, 11 as a sinc5le predictor of grades for 

the group studied. This finding was substantiated by tbe 
. 1 ~ h . . 11Statistiea Summary of the 'resting .or0gram at the Uni .... 

versity of Oal1forn1a{5) · whi~h also shlowed the composite 

score ranking second to sub-test 4 as a predictor of en-

· nee:ring grades. 

Sub•test soor~ut 
~..........-

and i~ade8 . 

As has already been stated above; · eub•test 4 was 

the best single predictor of the eight. scores . obtained from 

the . Pre•Engineering Inventory battery of tests. The co-

efficient of correlation of .737 between sub-test 4 and 

grades was conslderably .bl gher. than tne coefficient or .53 
repo.:rted by the Un1vers1 ty of ·Oalif.ornie., but was in aooord 

wi tb the findings of the University in that both studies 

found sub-test 4 outranked the other variables or Inven• 

tory as a single predictor of engineering grades . 'Ibis 

coet.t'1c1ent of correle.tion approximates closely the r.= .69 

e.nd £=•72 between en.gineerlng g~ad•s ·and the Iowa Mathe·• 

matic& Aptl tude teat scores reported· by Bartlertt { 2)' and , 

Feder and Adler (16) and the .t. of .65 reported by 

eOlanahan (30) for the assoeiati on between engineering 



grades and the Iowa Chemistry Aptitude test. 

Sub•test 2, "Technical Verbal Ability," which 

eorrel~ted .'709 with earned ·grades i:n the Divis.ion of · 

Engineering ranked seeond ami> the sub•test s as a pNi -
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dtetor of engineerJ.:ng grades. 'l'bls compared favorably 

with a eo efficient .. of .corr lat1on of.' .€38 between scores on 

the American Council on Education PS1Qhologioal Examine."!'. 

tion and eng1nee~ing grades reported b7 McClanahan (30) .... 

in 1947 • .. 'I'ber was Gonsiderable difference. between ta• . 
. ' 

r found in 1lh1s study· and the r of .32 reported for this ... . . -
sub ... test in the 11Stat:tstical Summa:ry of . the '.I'eeting Pr.o ... 

gram/' . ~t . tb.e Uni versl ty of Cal1forn1a ( 5). The summary 

also . snowed· that · fol' '' the grrup studied in Qalifor~1a ,ub- : 

·test 3 was the sixth best predictQr of grades 1nstead ' of 

second as found in th is study. 

Sub-test 3 with a Qoeff1e1ent of correlation of 

.62 between test acores . and engineerl.ng rades was tbe 

only one of . t he rernf,l.in1ng five tests wh1Qh showed a r ·ea .... , 

sona'bly close relat1 onshl p to grade a. The sao res on tb.e: 

other tests ranged f'rom a high coeffieient of correlatlon . 

of .481 between sub ... test 1, "General verbal ability," to a 

low eorrelatlon of .364 between scores on sub-test 6 1 

"llpat1al visualizing ab111 ty," andL grades • 

Combinations of aub-·_ . T--te s te and grade a . 

. A combination that included all of the sub-tests 
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was f'ound to predict engineering grades 'With but very 

11 ttle more eff1Qleney than tbe combination that included 

only sub-teats 2 and 4. The eoefficient of multiple cor-

relation for the oom:binat1on wn1ch .included the te·st scores 

from all .sev~m aub .... tests was found to . be . • 787 which was 

only .ooa higher than multiple £ of .779 for the comb1na• 

tion whi~n 1ne1uded o·nly the above two variables. 

'lhe add1 t .1on of sub• test 3 * th~ only ·remaining 

test wbieb. ·showed e. .relatively high correlation with grade ... 

point average., to tb~ combination which 1nelude.d tests 2 

$ild 4 raised the multiple . .£. to only .7ao. 1'he .increa.s.e or . 

•. 001 gained' by tbis addi.tion was not sufficiently great to 

compensate for the Q.dditione.l labor required to compute a 

multiple e.or:relatlon 'Abieh included tb.ree va:riablts instead 

of two. !he e.dd1 t1 on of other var1able.s to' the combination 

which included sub·t~ste 2 and 4 failed to raise the eft1-

eiencr of the- pre.d1et1 ve comb1na t1on $uffic1ently to wa~r$Ilt 

the e:xtra labor involved. S!nee the combination that in• · 
' . ' 

eluded sub•test 2 and sub-test 4 ehowed a closer rel,ation-

ship tci> eame.d gradtt;s ·tban an,- oth r eomb1ruat1on· whieb 

includ$d onlJ two v~r·Htble$ ,. tb is combin-. t1on was s~l$0 ted 

a ,s the · most practical from tne Pre•Eng1neering Invento:ry 

11·!'-' ot best 
e omb rna iTci'ii 

.. ' ' ' ~· 

In · order 'b<> use this combination or :eub ... tests to 



the best advantage, weights were aseign"ed to each seore 

through the use of a: regression equation baa-ed on the 

findings of this study, of the sampl e ot 100 students wbo--
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entered the oolle e in September , 1946. Thi s regression 

equation waa then used to predict grades for 90 students 

of the succeeding class who enrolled -at Colorado Agrlcul• 

tural and :.Mechanical College 1n Se.ptember 1 1947, ·and were 

given the Pre:.Oi nginee-r1ng -Inventory at that time. Grade s 

were also predicted for this .same sample of students who 

had also taken the Iowa Chemistry Apti tud~ test and the· 

CooperatiV·e English test ~t the t1me , of enrolling in th·e 

college. These precU.ctions were made from the nomographic 

chart de·veloped- by McCaanahan ( 30), in 1947. 

Coeffic~ents of correlation were · then computed 

between the predicted scores based on each of the two pre• 

dictive devices desorlbed abGve and the grade ... po1nt average 

earned by t hese students during the first two quarters of 

work in ool·lege . 

Comparison of f1nd1Eas 
2£ ~ ·stud¥ and Moofanahan's 

This study found tbat three scores obtained ~rom 

the Pre-.Epgineering lnvento:ry sh owed a closer relationship 

to e$-rned g:rade ... point average than the ·ElOGres from any one 

of tbe variables used in MeOlana.han' s study ( 30). Tbe 

seo:res of sub-test 4 ·Were found to correlate • 737 with. 

achieved grades in cor,npari son w1 tb a coeffi cient of co·r· 
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re.lat1on of . 65 :reported 'l;>.y -McClanahan betweel!l scores on 

,the . Iowa _ Chem1$try A,P~tt~de test and grades when m th 

me.a·SUJ,"e_s .were considered as single predictors of grade• 

.po1.nt. averae:e* . Mo-olanahan, .(30) , _ b9we.v~:r .; reported a mul-

tiple (}o-etfic lent or- co pre-lat !Qn of ,814 :b$tween a com-

bination _ t :h.at included -s_cor.e-s :f'rqm . ttae Ohemt~try test .. and 

the CoDpera.ti ve l!~ngl1sb . te.st and the gra.d~·po1n~ . avera.ge 

achi.eved by 44 fr-e$hmen - in the P1.v1s.!on· o~ !ng1n~er1ng. 

Th-1's multiple O:Oeft1:e1ent -:w.as higher tban . th~ .779; to.und 

between the .. best predictive - eo~b:Lnatlon of this study .e,nd 
., · - . 

When. tbe pr.edic·ti ve measure developed 1;n this 

study was co mpared with th-e :predfo~ave me.a~~re de'Velop-ed 

in MeO- la.x:ud;Jen' s study, the ditferenc$, .oo7, between tb." 

ooe-t.f1c1&nt or- correlation for the var-iables recomme·nd~d 

tor use. _ b7 th1~ .st~dy. and tbs.t tQr tl;l~ one l';eeon;~mended by 

oCl.anahan was too ar.nall to be s1gn1f1cant. If' one measure 

were to b~ . sele9ted over tll-e -other for preE11~t1ng gra-des . 

for engineers,. factors other than linear correlation had 

to be- oons.i de red . 

The correlation enarts were- studied .to de~erm1ne 

which d~vlce dLd the better Job of separating the student 

who eould nc:>t $Cb:ieve a sat1 .s.faetory grade ot e.oo f;rom 

the g roup of students who would make paesing gra~-es .;- 'fo 

t'ae111tate tbis , comparison, two straight lin~s weFe drawn 

on tbe correlation ena;rts .- The verti e•l l1nC!I which passed 
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' througb the ~.oo p_red1oted gt-ade-point average indtoated 

that thGile individuals wba. fell to the left o.t ths,t li.ne 

we!"e predicted to achl eve an average grade of less than c • 
The borizonta.l line which passed through tne 2 eOO achteved 

grade·• Point ' average indicated that tnQ•e who. fe 11 below 

this line failed to ao~1eve a g rade or C.. The . group Qf 

individuals Who fell to the left Of the Vept i cal line $nd 

above the hori~ontal .line were ot spee1al in-te~est 1n .. 

corr<·paring tbe prec:Uoti'Ve measures tor th~y wer~ the indi-

viduals Jib. o would b.a.ve;~ been eliminated on the basis 0f 

predicted gre.des, bUt wh o did succeed in maklng .pa.e.aing 

grades. · 

:Nine students were rou nd . to· fall in this group 

on the oor:roelati on OP.f\rt based on predieted . grades from 
... ··i 

the nomogr$ph1c chart, and 28 fell in this g r _oup on 'hbEJ 

ohart comparing the g rades e et1roated f':rom the r egreasion 

equation batted on sub ... tests 2 .and 4 of the , P re~Engineering 

Inven~ory. This ll'.e:ant t~ t on tbe ba·ais of prediction$ 
; 

depending on J>re•Engineering Inventory teat scores, ·19 
. . 

more students Ybo. a~bieved ·s~tis:faetory gra.d,e·s. w~re · e:li• 

minated than were -ellmlnate(l by predi'et1ona bas·ed. on tb•!. 

seores of tbe Gne·J1l:1B.tey test e.nd th~ English. ·:teat. . Since . . i ',, 

i t is ne<utsstu·y .far a student to maintain a gt'ade•point 

ave11age of e. 00 to be sueoessfu 1 in the D1 vision .ot · 

E.ng+.n~et>ing , Colorado Agricultural and Mechanical College, 

the measure tha t separates. the prospe.etive eng ineering 



students into ,two ~roups at th.at point with greater P.e• 

11ab111 ty :is the better counseling tool for ·advisers of 
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the D1V1s.1on. Much Val u.able time mar be saved both the 

students wb.o. are destine.d to fail and the Div1aion of 

Engineering if su.ob s-tudents are guid.ed into 0tt1er fields 

befo~e they have lost valuable time tak$.ng cou1-aes in which 
I 

tpey cannot achieve s.at1sfactocy marks. On tbe other hand, 

the Division of h'ng1neer1ng ~Oe$ nGt wish to ellm1nat~ . stu-

dents who ean succeed tn attaining satiafaotory ·grade$. 

'lbe combi~tlon that included the Iowa Cb.e.mistry 

Aptitude teat and tl;le Cooperative English test also showed 

con$ide.rabl.e superiority over the otl:Hlr measure as a pre• 

.diCtoil" for selecting those who would .f$:11 t o achieve. a 

grede.-po1nt average of le·$8 than D. Six:.ty :per oent of the 

students \\bo were :pl"edto.ted to eaPn. a grade•point av~rage . 

of le:ss than D by th i s measure actually achieve.d ·grade , 

avel:'_agee of lass than · D:, :and no stua.ent of . thl s group 

a.obieved an average .of C. In compar1t3on,. only 46 per eent 

Of tho.se "WtlO were predicted to make less th$.1'1 the .D av·e:r-

age Qn th~ b~eis .·of sub~tes ts 2 and. 4 .of the fl'e-En.gl;neer• 

1ng Inventory achiev'ed aver g$S that were below tna.t wo1nt . 

Flfte n . per o&nt of this group predieted to e.arn .less than 

P a·oh1ev-ed gf'ade averages tbat ·were gr:eater than .C, and 

nearly 39 :pe.r O·ent. achieved grade•po11lt average.s betwee.n 

D and 0, 

'lime ·wa s another factor that .favored tbe u$e of 
. ' 
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tbe Chem1.etry test , score.s and the.· Jtr}glish test seore& 

over the P:re•Eng.ineering Inventot-y te·~rt sa:ores .. The · 

Chemistrr and English t ests could botb be administered to 

a group of -s·tudenta in a.ppro:ximatelyi one hour and 30 

rn1nutes , while nefilrly ei ght laou:rs were · required to ad-

pt1nister the Pre-Bngine~r1l;lg InventorY. . If 1t were possible 

to · •adm'1n1ster auc:...tee t s 2 and 4 and eliminate tbe other 

tests, this . advantag~ wou1d be eliminated. . Test results 

of the Obem1•try and English bests could be made available 
-

to tbe advisers of ·the D1v1s1on of }engineering within a 

few hours .far tb.es·e . seore shee.ts t bat accompany tbese two 

tt;s.ts could be graded inur~ediately after the stud.ent had 

completed tbe test., , ~r hfil l' l!"e ... Bngintte~ing Inv~ntol"y bad to 

be soored in a cente-r that was o·ften some distance from 

the lnstUmtion giving the test, and it was ·tound . that 

sometimes the results were not ava.1lable for counseling 
. . . 

students for s~ve:r·al weeks after they bad been admini: .fl ... 

ter~d to the student •. The week prior· to · the . entrance :into 

olass work w.as found to be tbe most ·praetieal time to g1 ve· 
. I 

tests to entet'1ng oo l.lege freshmen .. Since the res\ll ts ot · 
the Proe .... Engineet>ing I nventoey were not generally avtdlable · · 

within a few da'Ys, this test was found to be or no value, 

for ~ouna.eling the student at the tim~ o.f ' h.1.s enrollment. 

Person tJ gave this a~ . the prinoi·pal reason .1blr" giving up 

1/Letter from R. T . Pel!!·Son , Head, Oiv il Engine. e:r1ng 
Department Univer s ity of . Wyomipg, to Dean Stinson, Di "" 
rector ot 11ef!tin~, Colorado Agr1cUl tuFal and· t1eohan1eal 
College, dated November 18, 1947. · 



the uae of the .Pre ... Engineering InvenJtory in the Division 

of Ensin<U}·JI'ing at tbe Unlvevsity of Vliy&m:tn:g . 
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A compar1eon of costs also fa'Vo:red the Chemistry . 
Aptitude test and t b.e ling lish Aptitude ·test over the .Pre-

Ellgineering Inventory fo.r 1 t was fo unc:t that the cost ot 
the seCU'e· e.beets for th•se tests was but a fPIW cents e-ach; 

whlle • minimum _oha:rge of two aolla:$'s must b·a made · eaeb 

studerat who was glven the FJ~"e•Engine•ring Inven·tory. 

For the reasons ste.ted abOve·,_ the nomogr ph;ie 

.chart developed by McClanahan (30) was seleo·t ed as the 

more practical measure tor eounseling prospect;ve en ... 

gl·neering students at Colorado Agl"i eultu::ral and . Mechanical 

College .• . ,. 

The nomogra phic chart . based , on a regression 

equation tlul.t tncluded .the r aw scores aohte ved by 1nd1• 

·vid.us,le on the English and Obem1stey tests was just. a21 

good a prediot.or 1n terms of correla.t1on as a, regression .. 

equation based on score~ made on sub ... teets 2 and 4 o~ the 

Pre ... Engineering Inve·n~~ry . Tbe _nomograph1c chart did the 
' ' 

be~ter job· of selecting·,. for th1s p,a.rtlcular group of 90 
'' I o • • ;• • 

' . . 
stut:'len,ts entering Oolot>tado . Agr1 ·eul ~ural and Mecbani~al 

' " '1 • 

Go,llege in 194'7, the 1nd1 v1 duale V{h~ would probably fail 

to succeed , in engin~er1ng. The results of the English 

and tbe Chemistry t~~ts ·are a.vailable · at the ti me the 

student 1s re~1ater1ng ror , elass~ s, while the results of 
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the Pre-En 1neer1,ng lnvf!ntory Are net available until af'te" 

l:)e wou.ld hav~ begun ,elass work,. and . the cost of the rtl"eb 

group ls less,. 

Fo~ tbe ressons $tated abQV·&~ the Eng lish ~pd 

Chemistry tests scores -seemed to be tbe more ppact:tes-1 

· comb1nat1on$ of nH~SStu!·es .for- eounselors of stud nts who 

desire to enter tbft Division off Engineering, Co;lore.do 

As;rieul tu.:ral and Meehanioal Col lege • . 

Be~o~ndattons fbt 
further s tuet!ea · 

'rP• regression equation, based on sub-tests 2 

and 4 of the Pr • Engineering I~ventoxoy, ~md deve l oped ·on 

the fl'e~bman eng1r:l6 e.r·i'ng _e.las-a of ,1946 seemed to have- s.ome 

va:Lue fer p:redicting tn e pt-obabili t~· of'. success fol? mem• 

bers of ttl - sucee~ding class in engineering. It did not, 

bowev.er, .select as ·well .as the nomograph1() chart , base~ 

on · the . Iowa Chemistry .Aptitude test seores and the eo ... 

ope.Nitlve hl'lgl1&b te~t ·SO:oree, tho~~ studente. who are· :apt 

to fail in tb.e Div1s .~~n of ·E'ngineeir'ing. 

Other studies migbt be m~de from ti.me to time 

to· determine whether tbe Engl1sb ... ObEht~1str:y /nomogre.:phi c 

chart would pt>ed1ct witb oomp$:rta.ble efficieney for· ~ue ... 

c~eding elasse.s th ese wto would f ·ai l t.,,., achieve eati:s.:. 

fact~t7 gr des in the D1\Tis1o~ of En.gineer1ng·r · · 

Studies to · deter·mlne the ef'fic'-enoy ·or both 

measure s tor pre die t,ing raduati on ·from engineering 



college · might be valuable to eounse lore. ot engine er1ng 
l I ~ < 

4 study combining some· of the items from sul!>• 

test 2 and eub ... t est 4 into a s.ingle tes.t might d velop a 

measure that woul d be more efficient ths.n ·the :regreseion 

equation, based on thes,e. separate tests; for pr-e dieting · 

· englneering g rades .• 
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: ' Ohapt,f' VI · 

SUMMARY 

The Office of' Student Affa;1r.s at Coiorado 

Agt>1oul ture.l and MeQhan1 cal College turniatles faculty 
~ 

stu.de:nt e.dviserS: with data on the tests admln1a.te red to 

th e students pri or to their enrollment .in the college• 

The fa~ulty advisers in: the llivision -Of Engineering a1re 
.. 

given, in addition· to tbe data on · tn~ regular battery of 
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entrance tests. the V.!U?ious ~cores m~de by the 1nd1vldu·al 

members . on ttie Pre-Engineering Inventor,-.. '.rhe present 

stud.J was undertaken to determine whether the Pre ... E.ngine·er-

ing ln11entory oontr! bu ted to the regular gu.:t dance data 

whieh included scores on the American Council on Ed.uoat1on 

Psycholog ical 'Exan1nat1on., tb.e Cooperat1.ve Engl ish test 

(foFlJA .f M) , the :to·wa f lacement teat , Ch~m1st:ry Aptitude._ 

the Nelson-Denn3 Reading test, and rQ.flk in thE~ high school 

gr~Hiuati!lg class. 

Ttie data .for thi s s.tudy eonaisted of eigJ;·.1t scov-ee 

aeqieved on the Pre• I!lngir.teer1ng Inventory a.n.ct tnarks eax--ned.. 

by. 100 fresnm.~n student~ who entered the D1 v1s1o·n of 

Engineering of the college in September, l94e3'; .. 

Zero•orde~ coefflclents of correlation were 

calculated bet ·een eaeh of tbes.e varie,bles ana first•year 



grade-point average. and were found to be ea follows: 

l. r Ol ..491 

.a .• ' r02 . ,709 

3. :r03 .620 

4~ r04 .73'7 

5~ r05 .. 416 

6 . · r06 . 354 

7. f'0'7 .417 ' 

8 . r08 . 734 

Multipl~ co etflelents of oorrel&.tion e re aal .. 

oulated for var1ou~ combinations of ·variables. The com-

binat10r1s wb!ch produced the highest eoeffio1ents are .as 

l. rO.l2346 .767 · 

2. r0.1234 .7e3 

3. r0.245 ,784 

4. r0.,24 . 779 
t ,. 

. tl' ' . . ft verbal a bi lity, · and sub-t.e at 4 f Abt l1 ty to do quanti ... 

t at ive tbinkin ,~ wes selected as the most practical 

battery to use in counseling, and tl regression equatioll 

using those var1abl ee was cal culated . This equation 

fo llows: 

Grade•po t at average • .028Xa + , 0356Xi ~ .328. 

X2 = Score on sub.test 2 

x4 : Sc ore on sub•test 4 

6:1 
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The standard error of estimate of the regression 

equation was found to be .55 grade-point average. 

The zero-order coefficient of correlation between 

grades ·predicted from the above equation and earned grades 

for two quarters of the 90 students who entered the fresh-

man engineering classes in Septen1ber, 1947, was found to be 

.515. The coefficient of correlation between the earned 

grades of this group and grades predicted from the English-

Chemistry nomographic chart by McClanahan (30) was found to 

be .508. The nomographic chart was found to be a better 

instrument for selecting the students who would succeed, or 

would not succeed, in attaining a satisfactory grade of C 

in the Division of Engineering. 

Correlation charts comparing the predictive effi-

ciency of the above tests and the nomographic chart, based 

on the English and Chemistry tests indicated that the latte 

chart constructed by rcClanahan (30) was the better predic-

tor for the students at the lower end of the chart. 
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~b standard rr r of t mate the r r sslon 

equa·tion as round to,; be .66 $t'&. e-po1n~ aver ge. 

'l'he zero.• ord r eo f.f1c1 nt of c rrel&t . on betwe n 

grade pr d1ot.d fro m th · n grades 

for two quart r ot the 90 stud nt · who nt~ red t ~ fres h• 

la s n ~ ptemb r , 194?, ~ und · o b 

. 516. '1b oo f 1o1ent o oorr 1 on bet the 
.. 

rades of this roup n rud s p ed1o ted from th l.rig.H.sh-

Cb mistr e r · Phi~ cb rt b)' cCl nab n (50 ) ' foun to 

b ttev be .soa. The no o ra 1:>-hlc: c art a found to b 

1nstruuaent t or e l o t ~ tb 

would not suc(}e d, 1n tta1n1ng 

in tbe D1V1$1on f Engin' &ring. 

o ··>uld ~uco <1 , or 

atlaf Q ~ry e of .v 

orr l t1on qb rta co p rlng the- predictive· · ff1 -

c :l&ney o the bov t f)t end the nomographic .ch ~t, bas ·d 

on the n "'" 1.ah &.Od Obemietr, t ta i . teat d that th l att r 

che rt constructed by McCl nahan (30) .a& the b tt r oredic • 

tor 'for th etudents at the lo !" nd or th tbart . 
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Apaendix 

A VARI N S U'S.1 D !N T STUDY . O.F' 
SEP'l'EMBBB, 1946, S PLE OF 
FB . SH·· AliT ENGI :El!.RIN'O S'l.UDi:NiJ/S • • · ·.• • 

VAl:UANTS USED IN . Tf.Ui> S'IUiiY· OF · 
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Appendix A •. ••VARIAITS USED I N THE STUDY OF SEPTEMBER ; 

1946; S!MPLE OF" FRESHMAN ENG INEER!NG STUDENTS • 

Ftist·o·· ·- ~" · ·- r •e;;;.Erigl:neii'fns tnven~Q~Y · sco~e.s, 
eae• yes.~ .. .. ... .. , 

numb&l' grade- . . . . 

1 

2 • 

3 

4 
s 
6 

7 

8 

9 

10 
ll 

1a 
l) 

14 
l$ 
16 
'17 
18 
1\9 
2Q 

21 
22 

point Teet T~st Test Test !feat Test T$st Oom ... 
a.yerage 1 2 '3 ·4 $ 6 1 posi te 

2,{ 

2 4 • 
19!9 

2-,4 
j,S 
2 .. 4 
),.2 

2 -~ 7 

t.l 

·" 
2.) 

1.8 
2.8 

)•0 
:1.5 
J.O 
3.8 

2. 1 

14 49 37 .39 !1 
8) 5.3 . . 6$ 49 j6 

24. 29 35 36 19 
i1 46 32 )6 09 

28 41 29 46 '10 
88 77 8) 79 ).6 
14 )8 34 39 26 
6) .. .. 69 .... 7.3 . '6}""-'''"'!1 

56 67' 7) "74: "''!t-1 
29 ~ .44 42· 26 

57 WI. 43 I· 06 
/ 

69 6.l.j. 56 ~9 21 

o6 14 a4 a4 14 

Ol 17 
39 55 
16 3.3 

21 19 

42 20 

40 46 
07 l) 

'")6" ·- 49 

32 48 
25 34 
37 26 
37 ~ 4.3 
)l l) 

37 
.35 
52 
49 
!f. 
54 

51 
53 
60 

29 

.33 
55 
45 
58 
47 

l6 28 .30 

17 27 20 

47 
54 
57 

i4 28 35 

20 13 27 

14 46 44 
29 46 .. 4o 

12.$' 

107 
100 

lll:t. 

116 

2.39 
111 

20$ 

2·14 

lJ:! 

121 
169 

62 

1a3 
121 

167 
141 
1o1 

156 

1) 

2'1 

45 
31 
62 
59 
86 

18 
16 

69 19 71 
)8 30 21 

32 .36 .35 225 

.35 3~ 30 
13 12 oa 9S 
27 lJ 17 97 
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. ii~.l: _ \{rt ~~ -~:f 1 M::: -:res _·- tr ·~· im ,ztr: . ~:;:,r:t !:C-.%~1 {$l ·- w_;c · r f. a.J?rg H _ _t:: ; :~ .r ·r-tJtn L! =*z:t -: P ·: : :;;} >D @ti _ t "..' . 

t~et P.-e .. .~ns: nertna ta~ n't)~y &00~$1 
&If 1EiiN' I )iii _ ; l!'il!! _(llil , .. . ,,r --1 "-~, ... __ • : , ~, u .n.n l iii .-.- I . "_ .... ~ " t h@, "il~ 

ii -~ - ---
I !T" • lf!i ' ... i~~-~ .. lii_l,i ' .. 'ij 

rn'*be• tJI$d .., 
point ~:tJat ~ $'$·'\1 'ro$t fG&' ,. t <re~t st c . .. 

•vet" ·e l I ~r 5 1 postte 
F ' fi -Ft!iUH · · qf. J 1\ ' _v.,_-JJ 110' _ L; , .. t f'li . ( . .. (! '' ')fie); .. w _-_ 1 '. _ ,, i ar•--.. , _!fT.--:an it ~ - ii ,lilt\ .. -- ~; ... ,. 'f ,fij_ . , ._ tfci).l ·c ·x -'u"_... 

13 ·' t-P 40 l'f 37 16 17 tW· aJ go 

a4 '- 19 64 43 54 ., 40 21 161 

I" 2•3 QO 4> f 1 41 )) ao 21 141 
' 

at) ,,., 66 10 11 0 ) -? l l l6 1a1 
' 

21 .s oa )6 $1 .30: f l " 08 119 
-~ 6 • ~ )! -~ 45 86 41 as 1~) 

!9 1 9 .. . ).4 31 ~f ,33 1J 1.1 27 91 
)0 ~.) -.a 39 5~ 51 JS 41 I a:o 1 
)1 r,a ~9 - $1, . 18 4ll a) J·a ss 11) 

Ja it6 J S4 Sl 4t. 19 40 40 149 •. 

: )) ItO 80 S.J 36 ll. 1? )~ 34 120 

-'4 l tl. - b;7 . $ ) v·o $7 a6 l4 34 16$ 
)!1 "" 2 .~. 7 JQ. s 15 6$ t8 48 ~ 4 1.96 

.. 

36 1-tl 1,2 ~) t6 Jl 16 e4 10 so 
'!ll t.,a !1 so 18 )3 10 21+ 12 101 

.. 
36 ·l£J !f9 ~ 2 ?·tt 41 ~a 16 Jf Jl 12~ 

)9 1.,.,2 46 ~a )8 18 .il 32 102 
4,0 ' •4 S4 41 47 44 l1 34. n '13 ' 

.. 
u 2.8 5Q 6a 4S JS 14 _, 24 l lJ-3 
4,a J~.s - 6J· b. - 56 !5 40· J& 176 
43 Q+l 11 lt.l )J 18 a a 36 116 
1t4 2'+0 a~ 29 28 41 16 24 }0- 98 
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Appendix A.-VARIANTS USED IN faE S!tmY OF SEPTEMBER. 

1946. SAMPLE QP FR2SJMAN ENGINEERI NG S'flJDEli~$ • 
' 

, . -
First . Ppe-.Jng!nee:l!':tng Inventory SOOI'GS 

Case \ ye·a:r 
nmrt'be~ gr ade ... 

point 'r$St 'les t Te$t Test · Teat Test Test Oom- ' 

a:v~rag·e 1 1i ' 4 5 6 7 posit&. 

~ ~~ ).2 4l $8 59 S4 26 ~1 51 171 
Lib 2.5 18 ·, ll 31 i6 17 29 18 88 

47 .6 '28 J.} 26 m? 1.3 u 34 66 
48 l~2 ll 26 17 13 ' 07 09 26 56 
49 2 • .3 ta 49 51 48 ' 11. 11 29 148 
:So .1 2l )9 24 -.as o6 19 a2 78 
$1 2 • .3 >.31 ) 36 46 ' .31 39 + 17 l2S 

-~ 

$a . it:' "' 18 u I' ' • -'l·-··-o"lt . 01 26 15 54 
53 2.4 .. ;' 37 .39 ~~ _g9 11 12 27 99 ' . ' ·~ 

54 ~t] 11 J 18 I 1}£' !2.· 1) 16 13 54 
5) it$ 01 15 25 l..<l ±!1 13 os 50 
56 .4 . 0.3 1'9 11 00 : 00 00 ' 91 .38 

57 2 ~~1 6.$ 64 50 ~8 26 .35 ,45 172 
s~ ~:\. - li7 · 80 44 43 )6 ' 2l 31 .38 123 

. ' -x, . 
. I)'_ ~~- '59' a •. s !6 .)6 4l J6 18 27 27 11). 

6Q 2.6 17 38 47 47 08 l.R 21 1)2 

61 2.8 19 52 43 45 27 )8 16 140 
6a 2.G !52 49 55 4,), 24 ).~ )9 147 
63 3·7 ,35 '57 62 53 -a? 09 .38 172 
64 2.1 13 54 48 }6 ·e6 47 21$. 1.38 

·65 2~2 21 4o 28 2> 01 24 21 9.3 
66 1 .. 6 2,3 43 28 38 ·10 26 19 109 
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Append!~ A.••VARIANTS USEe IN THE STUDY OF SEPTEMBER• 

1946• SAMP OF FRESHMAN ENGINEERING STUDENTS . 

First Fr&•Eng1~noer1ng Inventory se01!"es 
Cas& year 

num.bes- grade• 
point Test Test Test Test Test Tes t Tes t Com• 

a.verage l 2 3 4 5 6 1 posite 

;.,. 67 3. 0 41 44 49 38 35 44 28 131 
68 2.1 65 81 84 61 28 46 55 226 

69 ) . 0 69 4S 42 l5 20 45 38 122 

70 2.4 26 ,36 49 .35 29 q4 16 120 

71 a.4 70 4J4. 51 ~·t 12 ll 54 14.5 
72 2.5 )9 50 47 45 21 4l )1 142 
73 >Nl 4 .. II 28 19 '24 S~ '·- 13 "·'-16 .. 

26 76 

74 2.9 ley It-O 37 37 20 ' 37 20 114 
7$ '2 .8 45 58 52 49 22 4S 45 159 
76 ,2*5 -43 42 43 3SJ 2.7 07 47 124 

71 J,l 75 69 58 67 34 45 26 194 
78 1-.6 21 49 26 21 09 25 27 96 
79 1. 6 . 13 JS 32 4a ~4 Q6 15 112 

~f' 2!tl 26 33 23 45 06 16 27 101 

81 2.5 JI 41 .31 45 08 22 2() 117 
82 2.4 10 33 42 43 28 30 23 118 

83 1 .. 1 .30 .35 28 38 17 28 28 101 

81+ 2 8 .. 7~ 6:; 69' 62 24 33 53 194 
85 1 8 •• 56 49 71 .39 23 44 54 161 

86 J.6 il 48 4.3 6) 20 .34 a a 154 
87 1.1 ls> 31 16 29 17 10 11 76 
88 2.5 34 54 52 39 26 24 21 145 
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Appendix A.~·VARIANTS USED IN THE S1!UDY OF SEPTEMBER, 

19461 SA PLE OF FRESHMA E G~NEi'BING STUDENTS . -

First Pre•E.ng1nee:r1ng Inv~ntory SCOt"$$ 

O~:tse pear 
number gr ade• 

point T~st Teet Test T-est Test Test Test Com-
average - l 2 3 q. . 5 6 1 posi te 

89 2.-5 __ ,.. -~20-.; j8 '' ·~36 .,_ .. _.,29"'""' "1. 28 18 -- -''1.0) 

90 1.0 12 .34 19 -2) 20 24 25 76 
91 ~-6 i7 29 33 l5 13 06 ~) 97 
92 2.5 12 42 j). ll ll 19 15 106 
93 3 .. 5 45 5 39 44 16 12 20 137 

94 .7 14 .20 22 26 06 14 35 68 

95 3~0 ' J4 47 61 62 26 39 J2 l70 
96 2.8 .36 56 54. 4) r ao A.4 26 153 
97 1.2 34 49 25 36 lj 19 08 119 
98 3.4 34 so 51 5~ 43 34 32 156 

- < 

9 ?..A ~ 56 38 24 29 41 156 
100 1.9 2Q 44 28 )2 l4 24 21 104 



72 

. I 

-. 
Appendix B.•-•VARXANT-8 . USED IN Tfi STuDY 

• 1' •• . . 
OF · Sl.W«<114.¥ :BiR, 1947,. ·SJ04 PIJ!; OF FRitSlWAN 

ENGINEERING S·TUDEJTS • 

rl: 
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Appe1;t~ i.x. .· 1? ~'t"''VARIANTS . ~SED I N !JlM~ S'l'UDY OF i HE SEFTEMBER 1 194.7. 

SAMP~· '· it ' FlmSRMAl~ ENGI NEERING STUDENTS ~ 

(l) (2) ( .3 ) <4> (5 ) (6) (7) 
· P . s . I •. P.E,t. Grades Grades G~.ades 

Case tes t test estimated ach eved es1hmated Eng lish Chemistry 
numb~r 2 4 from. by fpom score-s sc ores 

(1)&(2) s tudents (6)&(7) 

1 19 19 .85 2. 68 2 ~ 66 196 78 
2 27 19 l-. 07 1.76 2,14 154 66 

3 64 00 1 •. 47 2.14 3.22 . 230 96 
4 J7 \ 33 1.82 2.48 2,20 171 47 
5 23 27 l.t .23 165 1., 84. 128 62 

6 ' 56 2.3 2.07 1,10 l 82 118 66 

7 15 26 t97 1.37 ' l. $8 152 31 
8 27 22 1~17 2,20 · 2t18 l.Jl 19 

' . 
9 65 43 2;:94 2. 87 .),67 246 121 

10 30 .25 1~35 2 •. 10 2,.22 l.42 78 
11 47 19 1-.6.3 3,67 1~58 55 81 
12 33 28 l 54 2.35 2.45 206 60 

13 27 3l 1.47 2,50· 1 .~83 152 48 
14 33 2.0 1,27 ' 2~ 18 2,68 208 72 

15 56 45 2~75 3·37 · 3,4o 217 113 

16 17 26 1.02 2,14 1,64 145 .39 
17 33 32 l. ~67 2 61 

. " 1,:67 ... 70 ' 76 
18 19 19. . "85 1.65 .1.44 124 .. : )8 

19 35 21 1 • .36 3~06 2~18 - 134 78 
20 26 J.3 1~ .51 2~59 2~38 1)8 91 
21 06 19 .. 48 1~ 83 1~~4 111 29 
22 ' J8 30 1. 75 1,38- 2.68 195 80 
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AppentUx B,. .-...-VARIA s USED I>' THE STUDt OF THE iiPTh'MB1!!R , 1947. 

SAMPLE OF FRESHMAN ENGINEERING STUDENTS . ' 

.. t 

(1) (2) (3) {4) (5) .( 6 ) (7) 
P .• l& ~ I • P .E~I ~ Gr.ad&s G:rndes· c.l~ades 

Case test test estimated achieved est1mated English Chemistry 
nun:lber 2 4 !'rom by t'rom scores , scottes 

23 OJ 19 *!t,o 1.17 •9.3 $2 4J 
24 14 .31 1.-U 1.76 1~69 145 43 
25 .39 14. 1,24 ltl5 1,89 116 70 
26 J8 27 1.65 1.74 2. 50 164 84 
27 36 33 1.79 1.7} ~.72 177 91 
28 32 28 .l0151 2~23 1,29 116 68 
29 40 51 2,.51 1.71 2;87 164 107 

30 22 19 i9) lt56 I . ()() 57 46 
.ll 25 10 . 71 ,, 89 . 90 93 20 

.32 48 32 '" ~.09 2t93 3·.04 188 ·105 

JJ 27 ll .so ·96 .. . 1.6~' 124 48 
34 26 34 lt.55 ~ . 52 2.67 19.3 80 

~··~ .. 
35 60 29 ! . 33 2;}5 2 . ~9 l~G· .84 

~...,... ~ 

24 )6 33 1.40 '1.6o ·~ •. 8'1 128 59 
31 20 12 .• 64 .74 1.'83 l 35 
) 5 3a .16 1 .• .51 2.23 2.1~ 127 67 
39 43 jO '1.89 2 • .57 2.44 134 95 
4o .3) 26 1.41 1.;4 1.51 lOl 56 
4l 34 ~ 12 1':63 1.;e 2 .~1' 184 60 

4.2· 2e. . 13 .. 84 . Z''·~~ · ... 22)' ~40 

43. 47 4is ~-47 .3 '"'3 ,, .~, ).21 2.30 96 
'' 

44 Oj 31 • ·{) I 
I ,.88 ,91 65 32 ·' 
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Appendix .a ..... vARIAN S USED I N .1'HE STUDY- OF THE SEP'i'E 'WER 11 1947. s PLE OF ' Fft~SHMAN ENG INEh.""lt i N.G 8 TUDiN'l'S II 

(1) (2) (3) (4) (5) (6) - (7) 
P. E.,I., p ~~~l• Grades Grades Gr ades 

Oas·e t &$t teat estimat ed achieved. est imated English Oheildatn-
numbel? 2 4. tlrom by .from. scor&s i,Jeores 

(1)&(2) etudenttJJ (6)&(7) 

45 11 28 .~ 95 1 •. 5) 1 •. 15 100 )a 

46 26 33 1.51 1.oo l-.77 128 56 
41 J4 10 .96 1977 1.54 llO 51 
48 15 . 26 . 97 2. 47 1.82 132 58 
}~9 .;;o 26 1~95 1.50 2.07 120 7S 

' 
50 12 '"" ~2 ~41 . 86 1.42 109 ,a 

• ,c~ 

51 61 .l3 2.49 1.98 2.73 161 99 
52 ll )a 1.88 2.3t s.eo. 118 79 

5.3 56 49 2.89 2 .• 69 2.43 130 97 
54. 1.18 1,)6 lt 59 134 

I 42 31 19 
55 59 42 2.74 1.46 2.74. 181 91 
56 37 35 1·79 \ · 93 . ,. 1 .. 64 :99 6) 

51 57 .34 a.43 2.4o 2. 8.2 182 95 · 
58 . ,30 .39 1.8j Jt 9J 1.03 110 19 
59 ll 19 . 62 2 .• .31 1,.10 29 60 

60 lt3 15 1.·38 1.64 2,52 , 150 92. 

61 56 48 2 ~ 86 2'. 98 .. 2-.22 87 105 

62 39 33 . 1.89 2.25 2.14 15.3 67 

6.3 30 24 1.32 .so 2.24 15.3 77 
6}+ oe ll ,.,27 .69 1.19 llS 25 
65 15 12 ~ 50 . 58 ltt44 128 J6 
66 38 47 2 • .32 1.70 2.84 176 99 



~ bJ+ rt ~ O w·rf!Ji l t ' ";J . '(J ~ ~ . dl- · lU *' I - I;:~:,seY\Iset::l'ii\l!tl:l" ' iiobti!W.~!¢CUat ' _.. lf t1'f1rij(~ f '!$itF5Lf; it ' Pii;_ ; D;}I :<b ·' - f fi1;Jlijt ~ 
1i , ¥ 1 k !itli'. #\ l!L @I'S t$tJJ t~@ f'QQi( _ _.l( q i -ii*'w ····pt ?' lill '. J t - :u 1 ~ - fi' ' b' SJ a' %§Jb b LT. ; · - ~ ' .. ' 

( ) 

'.)7 11 74 4; a 2 ,s .),.so 214 ·-:~:;.:.-_ 
110 

68 6 17 9 !).oo ·.9d l I 

69 4a 3!.. 1 •. 99 ).,.1' ~.21 165 66 
10 ·) .$1 1 a6 • • :1. 60 0 !l 
7 30 2 t : . ta . 9'5 $9 

1 '2 $6 114l 111· 
13 ,...s 36 l ~9 161 .. :;6 192 ) 

1 . J 16 ,..!) *?1 . :36 102 44 
d 65 0 ) .-, 1. 3~$!1 '24 1 ' 

16 4o 2 1 · 1 .31 2~ L/) 11 
1 ' ~ Jl. 1.44 .gg .~ 105 ':)1 

31 a.,t.9 s ~ .89 173 04. 
19 31 I l •i , o6 :1 ~23 218 ~ . 

j a. J2 .o6 if!; Q·· a? 73 
ll ~ 82 l. do 96 70 35 

a 3 ,, 172 ~~44 g·31 l 110 

' 4 40 ~ .. . a,.a6 204 87 
84 ~3 ' l ~-9 1 ·7 ·10 1SS 101 
s 0 l?O .4o .. 97 1. 39 125 l~ 

a a .14 7 . 65' 1 .. 71 111 62 
8 .) ' 'lf'93 ~· 00 61 17 9 
8 9 l . 33 ""a' • 101 2~ 

9 .32 1 .. · ·o 2. 69 a.~ so 191 71 
90 ~5 1. $ 1· 3 1t7i 137 49 
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