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CHAPTER I 

INTRODUCTIOU 

Nr;.ture of the Problem 

In recent years enrollments in engir.wcring schools have re1::,ched an 

. all.:..time high. In fact, .for t,he y·13ur 1952-53 in which t..'1-ie first data. for 

this study were gathered, there \,tere .34.3 fr0shmen enrolled in the Okla­

horoo Institute of '£eclmology at Oklahoma Agricu.ltural ond lVIochanice.1 

College~ In 1955-56 ·(;here were 661 freshmen enrolled in the Oklo.homa 

Institute of Technology, which represented c, very le.rge increase over 

1952-5.3. These increases have beGn rather genernl in the enr,ineering 

colleges throughout the country. ilith this stecdy increase in enroll­

ments, there has been i;he problem. of selectil1g people who c:re mora likely 

to· succeed in an engineering program. 

He,ny of the students lack t.he abilities to do ~1&Gsing work in the 

Oklahoma Institute of 'I'echnology. There is a feeling ffmong many people 

that all a ;,tudent needs in orcter to succeed i11 engineering school is 

to have t:1n int,erest to. some branch of engin0orinc and to 110rk ho.rd. 

The problem is not that cimple. The problem is one of matching inter­

ests ui th ;:;ihili tics, :plu::; moti vo.tion. If o st.1J.dent is h:cking in any 

of these, ho rriny have di:?ficulty in the program; however, some of these 

factors may 'be :more 1fl\')O:t't':1:o.t t.hnn others.. For instr:.nce, if c. person. 

is lacking in cbili ty, t.haro is 11ot .rn.ncb. tho,t he can d.o to improve the 

.situt1tion. Nany t:LTL,D & stucfont feels the.t he can succeed in enginoer-

1 
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ing because he has a relative or a friend who was a successful engineer . 

This does not mean t hough that he possesses the ability to co. lete the 

training. Counselors and advisers in engineering schools have been 

searchi ng diligently f or tools onrl techniques 1:iich will give them the 

information by which they can determine in advance i f an enrollee in an 

engineering program will r espond successfully or not to training. 

It is obvious that a counselor will not be able to use every test 

recommended t o predict success in the f reshman program of the engineering 

school. Many tests have been used to predict success in engineering 

schools as the review of the related liter ature will show in a later 

chapter. Faced Yith heavier student loads, the counselor munt find use­

ful and efficient means which will reveal the students' abilities, 

achievements and interests quickly and reliably. 

This study is an experiment to evaluate all of the tests used as 

predictors of success in the Oklaho~.a Institute of Technology at Okla­

homa Agricultural and Hechanical College . It deal s with the selection 

of the optimal predictors of success in the f irs t semester freshman pro­

gram in the Oklahoma Institute of Technology. It is designed t o Qearch 

for tests which will discriminate well between those who succeed or fa il 

in engineering as well as to determine the value of a simple predictive 

tool like the multi~le cutoff technique, which utilizes only a f r action 

of the tilll3 required by prediction by means of regress ion. A t est of 

differences on t he various tests between t ho se students who make a grade 

point average of 2. 00 and above and those students who make a gr ade point 

average of 1 . 99 and below, as well aw betwesn seven department s in the 

Oklahoma In"'titute of Technology will be made . The study i s an experi­

ment to f ind the bes t predictors of success in the first semester of the 
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freshman program in the School of Engineering, to study the value of using 

the grade point average in specific freshman courses of English, chemistry, 

and mathematics as a criterion of success instead of total grade point 

average, and to test some predictive techniques. 

Purpose of the Study 

The purpose of the study was to investigate whether the entrance 

examinations which are given to the entering freshmen in the Oklahoma 

Institute of Technology and the examinations given in Engineering Orien­

tation 111 correlate with success in the first semester of the Oklahoma 

Institute of Technology, or with success in some of the basic pre-engi­

neering courses such as chemistry, English, and mathematics, which are 

required during the first semester. It is intended that the findings 

of this study will be presented in such manner that the counselor will 

be able to guide the prospective arrl capable engineering student more 

wisely in the early stages of his program as well as to counsel and 

direct the student who has an interest in engineering, but who lacks 

ability along this line, into fields that are more in keeping with his 

abilities. 

Need for the Study 

There is a need for more efficient counseling of engineering stu­

dents, since at the present time _thirty-five per cent of all entering 

students in engineering fail before, or at the conclusion of, the first 

year's work. 

The need for competent engineers in our society has never been as 

great as it is at the present ti~. This need is twofold. First, the 
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constant danger of war with Russia, which has existed since the close of 

World War II, emphasizes the importance of encouraging as many capable 

high school graduates to select some branch of engineering as their occu-

pational choice. There seems to be some alarm in some quarters that the 

United States is lagging in its military preparedness race with Russia. 

There are limitations as to the number of engineers who may be trained 

each year. Engineering schools have facilities to train a fixed number 

of engineers. Therefore, it is important that those students who have 

a greater probability of success in an engineering program in college 

be selected as students in such a program. If the counselors in the 

schools of engineering had adequate predictors of success in the engineer-

ing programs, it would be possible for them to do more efficient counsel-

ing and, therefore, lighten the load of the faculties of the schools of 

engineering; so that they could do better teaching with the more capable 

students left in the program. This study is intended to attack some of 

the problems related to these needs. 

Second, industry is growing so rapidly in this country that it has 

been rather difficult for personnel to be trained fast enough to keep 

1 
pace. Jordan reports that industry and the government need 80,000 

trained engineers each year; whereas, the colleges are graduating only 

approximately 20,000 per year. Retirement, death and shifting to other 

jobs increase the deficit to another 30,000 per year. It may be that 

the low point in enrollment in engineering schools of this country has 

passed. There has been a steady increase in enrollments in the freshman 

1Richard Jordan, "The Role of the University in Training Engineer­
ing Students," Selection and Counseling of Students~ Engineering, Minn­
esota Studies in Student Personnel Work, Minneapolis, Minn.: University 
of Minnesota Press, IV, 1954, pp. 22-25. 



classes since the year 1952 , which year showed a 40 per cent increase 

over the previous year . 
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With the expected lncrea e in enrollments in the engineering s chools 

for the next ten or fifteen years , and in view of inade1uate facilities 

and faculties to handle this increase , the gchools may b faced with 

implementing some type of selective device to choose those students 

who will more likely res.and to training t han others . With these points 

in mind, it is hoped this study will be valuable for counselors and 

advisers in engineering s chools throughout the country. 

Statement of the Problem 

This is an experiment to (a) determine the optimal combination of 

pr edictors of success in the first semester of the first year program 

of the Oklahoma Institute of T chnology t the Oklahoma ~gricultural 

and Mechanical College; (b) determine if the,·e are differences between 

the group which ucceeds ~ d th group which fails , as well as differ­

ences between each of seven departments in the OL·lahoma Institute of 

Technology as measured by the tests u ed s predictors in the experi­

ment; (c) study the value of using for criterion of succes in the 

Oklahoma Institute of Technology the grade poi nt average in specific 

freshman courses of ·nglish , chemistry, and mathematics instead of 

total grade point average; (d) .'.l1ld to determine if prediction by means 

of regression is more efficien t than prediction by means of the nmltiple 

cutoff technique in the first semGster of the f irst year program of the 

Oklahoma Institute of Technology t Okl homa Agric·ltural and .echani­

cal College . 



(1) by thG 

' 

C 

( 



7 

r.n.ndom 

tota.1 in tho f irct 

pre,Uctfon hy m2c:ns of a multip1·2 cutoff' technLf1e in prodicting e;rade 

rm rrt,terr1pt will be m<B.de to (a) det0rrni.n0 · t.hs opUmal combinr:.tio:o. of pre-

the OJ.::lvJ101YJ2, Ins ti tut.o of Technology·, snd (b) to study 

the vn1UE) of for cr:i.ter1.cn of success :Ln the Oklnhcrna Institute 

of Technology, tho grade point av0rag:e :i.n s1)ecific frGsnmen couraei.:1 :tn 

I~nglish, chcm:istry, ond .m8.thematics :lnste::;d of totv.l grgde poi.nt 2.verage. 



CHAPTER II 

.A REVIEW OF THE RELATED LITERATURE 

In order to approach the review in a systematic fashion, the 

prognostic studies have been broken down into the six categories which 

follow: high school grades and rank; aptitude tests; mental tests; 

interest inventories; test batteries; and first semester and first 

year college grades of engineering students. 

High School Grades and Rank 

Several studies have been made in which high school grades were 

used either alone or in combination with ability tests to predict 

success in engineering schools. 
1 

Dvorak and Salyer, at the University of Washington, in 1933 con-

ducted such a study. They found an B of .68 between freshman grade 

point average in the Engineering College and high school grades in English, 

science, social science, mathematics, University Intelligence Test, Iowa 

Mathematics Test and the Iowa Physics Test. It was further determined 

in this study that the high school natural science grades were more ef-

fective as a predictor .than were the scores from the Iowa Physics Test. 

l 
A. Dvorak and R. c. Salyer , "Significance of Entrance Require-

ments for the Engineering College at the University of Washington," 
Journal of Engineering Education, XXIII, (April 1933), pp. 618-623. 

8 
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Boardm:m ~.rd li'ineh :tn 193.4. c:tte,npted to discov,!·r uh:tt co:d1:i.nE,ticn 

of 1,igh school courses uerG .mo8t relr-.tcd. to suecesn in t,1w Go5 .. lee;e of 

Better 

ing. 

;2 .. , ,. v. ·~J. I50;;.r&xr10:r1 c.n!~~ D1 • }! • ~V].11cli, 11 .Relatio:1 cf 3(:corHI8:!::f :3c!.\ool 
Prc)2.r:s,ti,.)n to S1.1ccess in the Co'.'.:.e~;e of Enc;incor:J.ng, 11 Jnu:i:.r~ 9f 
ru1.11~cri_r1rr ~~' xj~IV' Ukroh 1·?:V~), )]:). _4(-l:rl,75. 

%. H. Laycock ~).n,::. H. tJ. Hu.tchec,,., n.a. Prelinin,::.ry InvestLg::.,ticn 
1.t1t~o ~tn:0 Problef:1 o~? t-le-~:~Gt1r·i.t.l[< I~:igi:::10~-::r:t~~~ .~ ... r;t,ft11c1e0, 11 ~lott.rtn1 9!~, 
1i®.:£.f1...tJ..12n~J- ?..fill:g_holog~\'.-, XXX, (A;:::ril, 1939) , VF• 2S0w~209. 

41. Cohen, 11 Prod.ict:Lng i\cnd0.E1ic S:1ce:o;:;,.:; it:, an 3it:gil!eeri:t)Z College 
a£1(1 S1..ltfit;ji:}'t.1.L{~!1,:, :C'or r:1s1. 0\)juc'Gi.\"r'e .:!:,rfalU .. .'].ti~)n of }Ilcb. \:Jc~.~,eiol t-isr}~n, n 
Jou_n12J, gf 1qi.1c;,1:t,Jonal tf?.J::9holo.£Y., X),XVII, (G0~t., 194.6), p~ • . ril-_3.JLi-• 
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that among the variables studied, high achoo:_ marics vere the best pre-

dictors of' success in the engineering .;;chools. The study was oriein-

ally given in 1941 and replicated in 1942. The,! hetwesn high school 

marks and college mr;rks in the 1941 stuc\y was • 51 compared with .48 in 

1942. A test battery and high school grades wer0 used to predict 

college marks. This bottery consisted of the £.1-orican Oou.'1cil on 

Education Cooperstive Gener,2J_ Achievement Tests in !-tlathematics, the 

American Council on Education Cooperative Ge11erF.,l Achievement Test, 

in Physics and Chemistrjr, the 11.:rnericnn Council on Education Cooper-

ative General .Achi0vamsnt Tests in Reading Co.m:,prahension, -the Iowa 

Silent Reading Tost, Yale University Department. of Personnel St11dy 

,,Test II, E'orm J, Parts 1 an.cl 2, and A Studiousr.1ess Qu0stion.11aire. 

The g betwee.n the test bz~,ttoi~y- and colle1go .m.arks ill the 1941 group 

wan • 57 !,nd in the 19/~2 s·tu<l;y- :t"t wi::,.:; • 51. The re8ul-ts o:f tb.is study 

seemed to lnclicate that high school marks were nearly !'.s good in pre-

dieting _success in engineo:r.ing school as a very lurgo bnttacy of tests, 

which was o. costly operation in terms of time and non.ey. The author 

furt.her stated, houaver, that there wo.s danger in using high r:1chool 

grades alone in the: prediction of success in college because of the 

great variation in grading found among t,he high schools. 
;:, 

I4cClanahan -and Horgan::> in a study at Colorado Agricultural and 

!4<3chanic~1 Colleg9 in 194f::. used high school rank Fith a number of sta.n-

<!ardiz0d test.a to find the relG.tionship bat1::een these variables and 

grnde point average of the first year students in. the College of 

5w. R. McClanah.s.n a.nd D. H. 1-'.iorgan, llUse of Tests in G01mseling 
Engineering Student,s in College ~n Journal of Edncatj.enal Ps:,vchoJoJ::X, 
XXXIX (Dec., 1948), PP• 491-501. 
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of • 6£,8 between the sco:r·3s on the i~merican CoEnc:i.l on E:duc.:}tic:a. 

socnmd to ind:lcste tho. t :1if!h gchool TBJ'.l.k added nothing to tho p:eodic-

!Inch work hes b:1en rfone 3-n recerd; ye:::lrz to de7elop aptituc1 e test,s 
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in & college of . en.gi.-

neorlng. A number of t1pti tu.de tests hav,~ been used in stndie s in pre-
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°vJalter Ve.n Dyke Binghnn, i1rd~.ttd-!£1~ ~ f.\..12lli11f1.Q. ·r~>~.'tt.L .. 112:~ How York: 
Iforper and. Drothar3, 1937, pp. l'i0-17?. 
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McGehee and Moffie in 1942 in a study at North Carolina State 

College concluded that aptitude tests were very effective in prognostic 

work. In estimating final grades in a course of Fabric Inspection, a 

course in .Aeronautical Engineering, scores on the Iowa Chemical Aptitude 

Examination correlated .819 with final grades. An R of .831 was obtained 

between final grades in the course and scores on the Otis Self-Admin-

istering Test of Mental Ability, the Minnesota Clerical Numbers Test, 

the Minnesota Clerical Names Test, and the Iowa Chemical Aptitude 

Test. The Iowa Chemical Aptitude Test correlated nearly as well with 

the criterion as all the tests combined. 

Vaughn11 in 1944 at the Newark College of Engineering reported a 

study using the Yale Scholastic Aptitude Test as a predictor of success 

in the College of Engineering. The Yale Scholastic Aptitude Test battery 

consisted of the following sections: verbal comprehension, artificial 

language, quantitative reasoning, spatial visualizing, mathematical apti-

tude and mechanical ingenuity. The Yale Scholastic Aptitude Test battery 

correlated from .50 to .66 with grade point averages in the freshman 

courses. The author reported that the tests of mathematical aptitude 

and quantitative reasoning were the most effective of the tests in pre-

dieting freshman grade point averages. He concluded further that the 

Mathematical Aptitude Test was the best predictor of all the tests • 

. Another finding was that the tests of verbal comprehension and artificial 

10w. McGehee and D. J. Moffie, "Psychological Tests in the~'Selee­
tion of Enrollees in Engineering, Science Management, Defense Courses,n 
Journal of Applied Psychology, XXVI, (Oct., 1942), pp. 584-586. 

11ic. w. Vaughn, 11The Yale Scholastic Aptitude Test as Predictors 
of Success in College Engineering," Journal of Engineering Education, 
XXXIV (April, 1944), PP• 572-582. 
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found that scores on i'.b::;; ~.rn::;ricc .. n Council on Ednci~tion PDychologiccl 

}i;duct:ition Psychologicul l~M.minatiun uit,h freshma.n g:rccles in the 

\':ds discrepancy could not be mn)lainecl 

le 

1?ahric Ins,:,ectfon ,. In co::ibh1ing 

., . a.is-

1 S\J. S. Ga1·,:':::,tt, !1'.i'bc Oh:to 3t.-:,.te .Pnyohologicn.1 L::-:fc.'i11:Ln:,.t10~1--£u1 Ini:d;:rn.­
ment for Prec1icting tLwcen~1 i11. Go~:.lece, 11 ~~' XXII, (i-iu.y, 1944), 
1'1'. /1"89-1,.95. 



with e validity coefficient o.f .. 709 ! .02.lf in predicting high school 

grade point average using the ;1ame prod::Lctor .. 

Intere::Jt Inventories 

Interest, inw;nttorics have been. used uidely in comueling college 

~tudonts, but ·th<Sy have not heen utilized as often to predict academic 

success s.s i~r;ti:t.udc ur:d. di ili ty tsuts haJre. 

terc3;, Jlmik or by oti1Gr predictive indicer1.. tbm1l.tn 1nd.icat3d there 

'l'e;;;t Batteries 

20 
J .• F. Berdi0, 11 Pr::::dict:ton of :allege Ac11iev0m.ent .:1.nd 3atisfaction, 11 

Journal of fvmlied ~:sycho:J..9~, XXVIII (J'une, 1944), PP• 239-2!:5• 
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'font, 

;2? 
In 19/J. Vaughn 

• 50 t,o .. 66 wore found.. 

cients .of .. 51 ~u1ci . • L/S re;:;pactively v:i.th ·th:,; criterlc,n. 

22 
Vaur;hn, .P. 
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In 1947 Berdie and Sutter at the University of Minnesota used as 

their predictors a combination of achievement tests in mathematics, 

chemistry and natural science, high school rank, American Council on 

Education Psychological Examination, and the Cooperative English Test. 

Combining all the predictors in a multiple correlation gave an B of .62 

with first quarter grades. The most efficient predictors reported in 

this study were high school ranks; the USAFI General Educational Develop-

ment Test III; Reading Comprehension of the Natural Sciences; and the 

Cooperative Mathematics Test, Form P. 

Berdie24 in 1948 at the University of Minnesota did a study with 

the Differential .Aptitude Test Battery. This battery yields eight scores: 

verbal reasoning, numerical ability, abstract reasoning, space relations, 

mechanical reasoning, language usage I (spelling), language usage II 

(sentences), and clerical speed and accuracy. High school ranks, Amer-

ican Council on :&lucation Psychological Examination score.s, and Coopera-

tive English Test scores were used in the analysis also. Grouping the 

engineering students into three groups according to their major subjects 

and using all the sub-tests and tests with high school rank as predio-

tors, and first quarter grades as criteria of success, E's of .65, .63, 

and.60 were obtained for each of the groups. The author reported that 

none of the scores on the Differential Aptitude Test battery were 

significant except numeriaal ability. Scores on the numerical ability 

23R. F. Berdie and N. A. Sutter, "Predicting Success of Engineer­
ing Students, 11 Journal .Qi: Educational Psychology, 14:184-90 (1950). 

24:a. F. Berdie, "The Differential .Aptitude Tests as Predictors in 
Engineering Training," Journal of Educational Psychology, 15:114-23 
(1951). 
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that the Pre-Engincen:·:i.ng I:av,2mt.ory cc,rraL:;:.ed • 75 

c1 preclictor :-,D '..;ho Pro-

i;ngL:e·:ring Imroutory, ~md it tnkes a shor'l:.er period of tiw.o to 

acl.minist.er. 

studistl Yarious diff ere nee~, of' the folJo;;n.ng 0ro:.:.·9s :'Ln the eng'..noer-

ing program~ (1) t:1ose who su.ccessfv.lly co::-rnleto 

gratlu:.,d:.ed.; (2) t;wse who trn.nnfer to sou.a other four-Jear ,:1,01·;\·arn on 

neut,. 

algebra 'l'c st, 01':lahomn &f:,Ticnl turoJ. e.n~l ,1t:,chrn:iical Gol lege I.Y:.glish 

far as ahili ty· was concernnd, 1.mre ,·:iore sin:i.ler Ofl f'r..r as intere;:rt.s 

concerned. 

29-itairlee June ~)tin.non, 11 ReL,tionnhi]} cf Gertnin Hew3tl!'E)8 of Abil­
i t~r, Interest,· e.:nd. Personnlit:y- to Ac~Jiove2:,-8nt in t.he Eng:i.;1e:::r~:tig fro­
gru:m rd:, Q"l;J.2.~101::m kgric:1ltm:·~1l :1.nd. 1-'iechanic;:::;1 Go:L1ege, n Errpu:blis~.:ed 
.Doctol"'t·"l Dit:~,101~t.;J.tio~s:., it·~~~f..f,,., lS:55. 



'.£'hero are a few otudioa r·oported in vhich grrc::.de :::•oiut ffiTGreges in 

srtccoos in the en:::si:c.eerlng school. 

If tho student doo f3 not do satisi'e.c-

301·. J. Hif~gins, 0 stu:.1y of >k.t~iernI:1:t.ic.sl Abi1:L t;y in Rela.tior\ to 
S11.c.cesd ir1 S:{1glt~20rin.g Studis~:i ,i.r Jot11~iu .Qf b!k:.~J.i~~eGJ~lrir~~ 1~4.!lG..tJti,p.11, 
X:XIII, (Zm1e, 1S'33), pp. 71:,J-7!,.6 .. 

31. . ,.,. G. a .. ;_<1..er::;011, "Scltc.ol 11arlc; ,:~nj I~:nglne1:)ring, 11 Hduc:;;.tiont-:J. Q.l.l(\ 
p,,-~ .... ~-, 1 ., .• ··~J •·,.,,._..,,.,~,,,.~1-.·· t" -;rr1 (',·1'·· ,--~ 1nJ 7'J ....... ,'1 ·" (1 ··r·' ~kY,'-''·•0-;,;.Q.l:·J.,~ .... :,:,~#;:;c1..,,.,:.,:10,l4;., •- ,.t.vll .. ,:lic~, . ?!f . , .'.':P• O~.,c:.--:i.... • 



l?urthcrno:.·0, 

to genor·r.11 scholB.rship thu11 ·the :;r:;.c10s in rmy J:JG.rtic:;.J.1.~r co,.1rnc. 

aver.age f o:i.· t,he f our-y1:1,2r p:r·ograL'l was .. 67. 

:rela'0od ·:,o genor'J..1 succes.s in eng:lneorin1:; then graiics i.n m;;r course. 

A coef'flcient of' corrnlation of • ?5 uai::; fonnd here. 

tor 
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32 
Siema.ns in 1942 at the University of California made an attempt 

to determine how well the upper division engineering students' success 

could be forecast. The grade point average for the first semester was 

used as the predictive_ device and the grade point average in all the 

upper division courses was chosen as the criterion of success in the 

engineering program. There was a coefficient of correlation of i87 be-

tween these two variables. Other phases of this study threw some light 

on related problems in this area. Using grade point average in all the 

lower division courses as the predictor, an.£ of .70 was obtained in 

correlating this variable with grade point average in the upper division 

courses. Grade point average in college mathematics correlated 1.69'; 

grade point average of college physics correlated .69, and grade point 

average in college chemistry correlated .61. In other words, total 

grade point average in the first semester of freshman engineering 

students was the best predictor of success in the four-year program 

in the College of Engineering. No tests were used in this study, but 

1:1cme of the studies in which tests were used as predietors gave as 

high correlations as were found in this study in which grade point 

averages were used as predictors. 

Summary 

In concluding the survey of the literature, maey different type 

studies have been.done in an effort to find the best predictors of success 

in engineering schools throughout the nation and in Canada. High school 

32 C.H. Siemans, 11Forecasting the Academic Achievement of Engineer-
ing Students, 11 Journal of Engineering Education, XXXII, (April, 1942), 
PP• 617-621. 



re~;;0rted uere qn.ito low. In t;}1e 'late thirties test lJ,;_ttc1rl0s in cu;1.l.1in-

devices. 

)Oint 

reported ther(~ were signif'iccnt clifi'orsm.cer1 in nhi1iti-3S betwee:m those 

dropl)etl ou·l; of the progr::,TI1 f.,nd '}U.i t school. The three groups were raore 

similar in. intererJts and very sic1ilr.J.~ in pernonali ty trni ts. 

Since 1939 there hbn bBon a r7cmt amount of research on the develop-

ro.ent of tm:it br:1tterios to predict success in engineering schooln. Up 

until tho.t time most of' t.he experirwnting <lone .Ln trying t,c fin.d bott,er 

predict.ors of succeS!3 in en;;,rlneering schools b.sd been done i:ith the use 

of' single predict.ors or rry using sevorel togts u\i.ich verc not cleveloi:ied 

for ·t,he prir>l!''.ry r.iurpost(i of lJred.icting success in schools of engineering .. 
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oi'f t,echnique is of :Lnteres·t bBCt:iUSe it is 1Ltickly Edm:Lnistered. Thorn-
~.,., 

dike.::,,.:,, used ·this technique in developing thB _f\.i.r liorces Tootn .. 

The problem of predicting crnde ::;oiut averr:ge in 1,;pecif:l.c courses 

in engineering schools vYtis cr;:,procched in this e:rcperimGnt, J.n t,he sect.ion 

dealing u:lt,h the cornpnrioons of predictic,n by ro.oans of rce,,re;:n,dcn a:nc. 

prec.iction by mee.:r.ts of the mult,i:Jle cutoff technique. If' prediction were 

more a.ccurtrte in predicting success in the htwic £:U::1the.mcat,ics, ch:::,liD.otry, 

and E.nglish courser:"l th.sn t,h<.~ predicticn of tote.1 [:.rado point nv;)r::,ge, it. 

wonld simplify counsel:~ng. If a stud0nt. i;:1 not capa11le of d.oine s12.cc0ss-

ful uork in thG basic fr0shman courses in Engl:i.sh, chemistry, 2.nd nethe-

matics, it is ii~,o~isible .for him -Lo pu.rsue n program f'ur'ther irt tho engi-

neoring school. 

light on this Yery impor"t,e,nt. problem. 

fil.m ':i.\,cl:nic;uos, AiU>· avie.tion 
Hei.sh:1.P.gton, D. C.: Govornr:ient 



CHAPTER III 

SUBJECTS' HIS'Iil.m.S.T~I;J1'S t,JID PROCBD!.m.E: 

description of the subjects, the tnstrumcm.ts and statist.i-

cal procedure used in t.est,:lng the hypoth,'.lsec listed in ChD.pt0r I a re 

covered in this chapter. 

Subjects 

'I'ho ects oi' this crtudy uere diviclod lnto tuo groups. Group I 

consisted. of' rill the ztudarrts uho we:ro enrolled Ln the Oriento:tion 

course (Engineering 111) for freshman engineer stu.clen ts 2.t the:;· O.kla-

ilgricultural 

nine m.onths old end tuenty-f'ivc 

tcd of' 200 subjects selected randomly f'rom J..-,92 ::itudents uho uere en-

rolled in the Orientation (Engineering 111) for f'reshm:sm enginc.:iring 

students at Ok1ar.1.01L:".l. hgricult.u:r·ul Ernd Eechanical College in tho fall 

of 1955. The range of t.heir ages Wf1.S sixteen years ten months to 

twenty-seven y,eart3 and ten months. '.I'he signif'icanc0 of difference 

between :means Grouo I J. 

is given in Table I. 

Group II 0ccording to chronologic,:11 

31 
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tb.G 

ich 

t it. 

reliE,biliti:::'B ·(,O • 

o:n '}:bee tion 

'~ 

(Ui?T) • ;; 

in 

c1011t~1 in 

thirtiac at Ohio 

tuo 

t11:.c1"ic.:::n. Go1,·r~i1cil c,:n :i~d.:1c:. tic)rl 
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Liker-!; and Quasha7 re::ort.e,:~ thrit th0 relir::J,ili t.y bet1•0en the tvo 

Vnlidit:y ha::i been fo.irly uell er,ta?·;lishe,i i'or t,~Jis test. T.fard:.te 

tud.e tests used in his a'tudy. 

9 
Dru sh 

. ' anu oo-

those stt,.dents wl:.1.0 do well in dcs:lgn:Lng, c"\rnuing t.:rv.:t strc:'.ctnri·:1e; of 

lm.ilding::; in a:r·t, and in arcb.it;ecrt.ural eng:L: eerin.g. 

along irl th the abiJ.i ties t,hin test. 09:rnures in er d.er to succeed. in 

t,hosi."; fieJ.ds. 

.)) 

;;,j 

Engineering 1\.bllity T:::,st is t.n eighty ninute tost 1-hicll is vory o;;,,::y to 

uho choose engineering for s. cr.reor nre cn;:x:;.hle of do in.g 1312ccwssf'ul 

7w. II.. Qunsrw, and R. Lilwrt, 11Heviced 1-iinnosotn Pe.per I'orr:2 Y3oard 
l'est,n J..9.11!:ri£1 ·~11,.c~tfonal ~chology, 1937, XX7III, pp .. 195-204. 



J6 

in-to two divisions which deal with Comprehension of Scientific M;,,terials 

and General Hathematical Ability co:t.1sistinG ,"ostl;v~ of basic arithmetic 

and algGbraic reasoning problems. 

The e.uthors :r:c1mrt ·t;he rslio.hili ty coefficient ost:lnmte was • 90 

by using the Ku.der-Hichu.rdson Formula. 20 on scores from a sar;rple of. 

305 freshman engineering st,udents a t; an ear.torn univ<cirsi cy. 

The validity coe.i'ficien:t of this test reported by Lord, Co·wles and 

C 11 60 . f' . t ~, . t . yr...nmon was • - using irs y9ar grao.es as cr1 er1.11. There are nor.ms 

for the test for public college freshmen 3.nd 1,rivate college f'reshmen. 

12 
R. c. Moore report,eu validity coefficients i:1eD.rly as high for the Pre-

Engine0.ri11g Ability ...:·est as he did for the Pre-Engfoeering Inventory. 

It seems th.at the Pre--Engi11e·zri:t1g .lll1ili·ty Test is the. type of test that 

has been needed by engine;:,ring ;:1Chools for a long ttme.. l'hey have 

needed a test which ,rill predict ns accurately as poss:thle, and one 

uhich did not require too much time to administer. Both of these fea ... 

tures see:m to be embodied in the Pre-Engineering Ability ~L'est. 

Ste.1>ist.ical Design of i:ib.e Study 

The Pearsonian t was uo,ed to compute the test intercorrelstions as 

well s.1:J the correlv,tions between the tests and the criterion. In order -

to select the ter:rt;s HlJich corJ.'elated signif'ic~..ntly uU;h the criterion, 

only tests uho;;te correlrd:.ion::1 wi'tti the critcrLn were signi:ficm.nt at 

the .05 level of' co11.i'idence a:nd belou uere need for furthtir research ill 

11.F. Lord, J. T. Co,.,,les ~nd H .. Cy.aa.mon., 11 'I'he Pre-Engineering Inven­
tory as /-'\ Predictor of Succe:"H1 in Engineering Colleges ,n J:.ourll!ll .Qf. 
Applies f,!,i~Chglqcr;r, XJL\IV, £fo. l, (Feb. 1950) 

12R. C .. Moore, u~ Note on the Va.lidity of the l"re-Engineering 
Ability Test,n Journul 2f. g:llf:..tllsloring Ed.uca.tion, 42: 512 (1952). 
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'r!BLE II 

TEST Ii'J'rERCORRELATIOIJ:~ &ND CORt'lELATIOl1S BETHG:lti'l 'l'HF. 'l.'rtlS'l' Al!ID 'tHE 
CRITERION' OF Cu.L TESTS USED IN GROUP I, 1952-53. 

/\.CE 4.CE .Eng Enc; Eng MP Math Kuder 
L T I II T PB PJ., 0 1 2 3 l:, 5 6 7 ct ,:, 9 GP! 

A.C'.E Q .61 .83 • 57 • 5.'2 .60 • .38 .58 .05 .02 .13 -.002 -.12 -.03 -.0.3 .06 -.13 -.04 .L~2 

ACE L .es .58 .4.3 .77 .29 .45 .05 .05 .04 .10 -.15 .007 .03 .09 -,16 -.07 .41 

ACE T • 55 .49 .61 .39 .52 -.OI+ .01 .13 .07 -.12 -.01 O') . "'- .06 -.16 -.03 .42 

Eng I .63 .90 • .31 .66 .01 .09 .14 .lci -.16 -.05 .09 .01 -.22 -.04 .51 

Eng II .S5 • .35 .76 .02 .13 .19 .10 -.11 -.006 -.04 -.01 -.14 .Ol+ .47 

Eng T • .32 .78 .04 .07 .18 .18 -.17 -.03 .06 .02 -.19 - .. 02 ,5g 

MPFB • 33' .14 .08 .01 .09 -.11 l'".\ • l..) .15 -.lJ -,0.3 -.13 .26 

Math Pl .07 .08 .19 .16 -.18 -.08 -.02 -.06 -.1.3 .02 .53 

Kuder O Outdoor • .29 -.OS .2/i, -.40 -.OB -.23 -.22 .002 -.24 .20 

1 J,foohe.nical -.09 .35 -.30 -.03 -.J2 -.32 -.12 -.25 -.07 

2 C oe:i:pu ta tional .15 -.15 -.21 .03 ... 10 -.12 .40 .21 

.3 Scientific -.28 -.20 -.21 -.27 -.08 -.19 ,14 

4 Persuasive -.01 ,05 .. 13 .. -.007 .09 -.15 

5 Artistic -.0.3 .004 -.20 -.10 .... os 
6 Lite:rary .16 ~.21 -.02 .11 

7 l1Iusico.l -.25 .03 -.14 

8 Social Service -.13 -.05 
,r.::-. 

9 Olerict.1 )J = .343 .004 o· 



criterion ranged from -.15 to .58. The lowest eorrelation was between 

the acores on section (4), persuasive, of the Kuder and grade point 

average. In fact, all of the correlations between the seores on the 

various sub-tests of the Kuder and grade-point average were low except 

the Computational which yielded a correlation of .21, the Outdoor with 

a correlation of .20, and the Scientific with a correlation of .14 

with first semester grade point average. The highest correlations of 

.58 were between the total scores on the Pre-Engineering .Ability Test 

and grade point average and the scores on the Mathematics Placement 

Test and grade point average. 

The total score of the .American Council on Education Psychological 

Examination did not correlate any better with the criterion than did 

the Quantitative section. The correlation coefficient was .42. The 

Language section correlated .41 with the first semester total grade 

point average of the freshman engineers, which was very similar to the 

£ obtained with the Quantitative and the total scores. 

The tetal scores of the Pre-Engineering Ability Test correlated 

.58 with the criterion which was higher than the correlation of .51 

between the section on the comprehension of scientific materials and 

the criterion and the correlation of .4? between its section on math­

ematical ability and the criterion. Thus, the total score of the Pre­

Engineering Ability Test yielded a higher coefficient of correlation 

than did the scores of the two sections used separately. The Minnesota 

Paper Form Board Test and grade point average for the first semester 

correlated .26. 

The six variables, out of the original eighteen, which showed the 

closest relationship with the criterion, were chosen for further study. 

The six variables chosen were the total score of the American Council 



on Jw.uciotion Psycholoeie:G.1 Exc .. minntlo:,s1, t,ho tot111 scor0 of: tho Pre-

orathro 1.\lr,ebra Test, tb.c I 1.1dor Comput.D.tional '.;;core r,nd tho Itudor Scien-

tific t:corc. with -the c:.:'it.erion 

·:rhe. int8rcorrelr,tions between the te2t13 chozen for fa.rt.h::;r study 

uere not as wh1::t uould be desired hecause, {'.S l!E,s m.-311tio:aer.l prsvioni:,ly, 

for toots to be r;ood predictors thoy rm..1.c"t he.Ve hi;;h correlntions i;;ti th 

corrclatio1w uere not tmffic:LErntly low in r,,oYt ce;;;os to cont,:cEmto 11ny-

criterion, iuJtJ ·t,ho two ·tests correb.ted .61 with each. o·~bcr. Tl1is high 

int3rcox·relat.ion indicated lihe t,,!O tests uore msai:mring es.:;enticlly tho 

same f ,:ctors because th1cdr correlo.tio:1.s wi LI: the cri t0r:i.o::1 \Jere lesc 

t~10.n ·!:.tt(, :Lnk::rcorrelstion of • 61. In fact, the reason t,hr,,t. th.:, Ku.der 

1:)cicn:tific and Gom~.nrt-2,tional scal3s were frcludcJ. w.:::.:; th:.1.t, t.llcir cor-

reL1,tions wi t.h the cri"t,-?ricn were higher t,ho.n tho ot'1er sections cf the 

Kuder, n1d boceus0 th3ir :i.n:; :rcorrob,tions 1dth the four other test,s 

It is usuo.11y better not to b1~.se jut5.g,ss:nts on onJ,;y- one gm1-:-:;_:r of 

was knoun as Group II. 'l'he six vcri1.o,bles selected for tl':Jecbl stu.dy 
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on the first group were appli,3d to the second group. These vnriab1es 

were the tot.al score 011 th0 Amorican Council on ItdtlCtJtion Psychological· 

, the total score on the Pro-Ii:ng:i.neoring ,,,b:1.lity Tc:,st, the 

t'1inx1esota Paper form Bos.rd Kuder 

Com_putntional score the Kudor Scientific score. ii1he critorion of 
I 

gr,r.de point uvoruge for 'the f:Lrst seu,est.er of tho 

nchool 1955-56. The tents were gbr:"111 the regult1.r Orienta- · 

tion cla:;s :required of e,11 freshman engh1eGrs t1uring tl1e iod in 

'I'est irrt.e:rcorrelctiona and ccrrelntions betuesn the teflts eri-

'J~ht;:i t.est fa:itercorrelr:tio:ns encl correlnticns bet,.,E,en 

the c:d terion all tests in Group II, 195'.5-56 zrre given 

'rahle III. 

1'fLBLT£ III 

TEST nrrERGORHZLltTIOHS lUlD COH,HELil'l'IOI:tSl 
iUID CHlTBH.ICfr.I Qic i\LL 

DSBD In GROLJI' II, 1955-56. 

.KlJDltH 
'1' GPA 

ACE T • 72 .Jl .0'7 .50 

El'JG T .11 .75 .12 .11 .60 

1:ll?FB .. 30 -. -.ll; .17 

.1.3 .OJ .55 

KUDER 
cmn?U'r A 'I'IOH!lL .16 .• ·22 

N = 200 .. 13 



'i.'he 1nt:ircorrelntion.i:; on Grou.p I betwoGn thB score~~ on the l}fl,:.,r·ic, n 

Council on Edt:i<.\~,tion Psycbolocicnl E2,:s'11lr.mtion end the scores on the 

folloving tests were; Prc-::::;n.g:b1c,.3rit1g AM.li t.y, • 61; Minnesoti-1 l'nper 

}f'or-ru Doa:rd, .39; Goop:,rutive Algebra Tost, .52; Kuder Corr1ptrtr..tie,n.al, 

-. lJ; and tho Kuder Sc'i.:ant,if:Lc, • 07. On Group II, the :i..ntcrcorro:Lat.ions 

co:-r0L\tions on Group I batvecm tho scores on the, .Pro-Bngl·1c0rir:{; Cl.bil­

:tt~,r Te:Jt and t.he ccor~m on the follow:i.ng test,ri i.-"::re: Hin,1nsot2 Peper 

.1:3; o.nd tho l(udo:i."" Sc1ex1t:U:ic, • l~:. On Grou? II, -the :tnto:rcorrelations 

.11; .?5; .12; and .11. 'fho scorco ou 

tho H.iancsota Paper Form Jos:rd Test on Groui) I correlated • 33 ,,it:; t}1e 

sco.r:;s on '!:;he Cooporc.tive ll.lgebr.s. 'I'cDt, .01 wit\ tho Dcores on tlic 1~1.-i.der 

compal'iod. ·with the follov:i.ng correlation::; 1:'C:3}'.JGC:ti,;ely on Gro:.1.p II: .30; 

-.07; c.nd -.Lt,. '.Che scores on t.hc., Cooperative 1\1[;-.:::'Jr··. ';?est on C}:ou9 I 

correlated .21 with tho :mores <;,n tho Kuder Comput.:xt.iorw.l Sc:::le 2J1d .16 

vHJ.t th0 scores Oil the I:i.uder :::;ciontific :3c::;1o co:i;oe.rod to correl~t:Lo;w of 

.lJ and .03 re,s1Jectiv-ely on Group IL 'X1r ;:1cores on the Kuder Compufa.­

tio:,8.1 Sccle on Group I correlated .15 1Jitl·;_ the ;:;cores on th~ Kud9r Scion­

; tific Sc;:;,le co.m:-r_x".rod to 3 correlt1tion of .16 on Group II. Tlwse int.0r-

cor·rcle.i;ions i:FKd,J.,d to t,s rntl1e1· sim:i:.1::i.r for Groupn I nrnJ. II.. 

II. ~L'hene corre1.n:Uons HI'O reoroduced in 'i\};.lo IV. 
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Preference Heco:rd. In order t.o study the clifferonces hetueon t}1osc s'tn-

were formed., Tho upper group consistGd of ·those stu.d.cr1ts who L1E.d0 c. 

grade point :.:nrer2-ee of 2.00 or f'.;Jove. '1'he lower group c0Hsi:1tec1. of 

those studont:J uho rre./·3 a g-racle point e;v0:rr:;ue of" 1. 99 cmtl belo-11. rfoin 

cut.ting line was chosen on the ho.sis tllr.~t 8. tot.c.l {;rr:de toint c.verc,ge 

of 2.00 or above WGS neces:::ary for gro.duation. Lik0wise, stude..:1ttJ .-:ere 

celectod from each of' seven departEientG in thG Okl@_hc,, ,a, Ins ti tu\c of' 

'fochnology in order to :z:tuo.y departi1errt~:i1 diff erenccs. 

The specific hypotherJes to be test.Gd uere: firi'-it, di.fferGncev in 

scores raade en t.he A.m.el'ican Council on ~0~duc:;tion Ps;ychological Exmnin­

a'e,ion, the Pre-Engineer:1.ng i'>.bility toat, the i-iinncsota f'ape:r Form Board 

Test, t.ho Coo::;:i,::i:rt.tive Algebra 'test,, and the Com_yJutntio:nc_l e,nd. Scientific 

sce.leo of the Kuder f'referenco J;18coril bet1re:m those :,tndents in 'the f'irnt 

semester of the i'reshman program i~ the Ok1s'.0.mca Insti't,ute of ?echnology 

(a) who IB..e.de 2 gi:·ade point Gft,,rage of 2.00 ;:,_nd above, tmd (h) tho:::e who 

t1lr1de a grv.c1e point avere.go of 1. 99 snd belov, r;;re no gr-enter t:,Hn dif-

f'erences 1,rl1ich could be ex;x:ictod to occur as. a rosul t, of c::1i:nco fluctu-

2.tions in random sampling; necoml, clifforences in scores t'1ade on the 

£1znoric::1n C.011:ncil on E'.d.uc::c·cion FsycbologiccJ. Bxenin'3tion, tho 2re-I:~ng1neer­

ing Ability Test., the Minnesota Pape:il' ForG: Doe:rd Test, the Gooy:,erctive 

IUgeb1°a T0st, :1nd the Co:mputo.tional e.nd :foient,ific scciles of' the Ku.der 

Preference Record between those students in the first Mm.ester of the 

freshman prog1'.'t1m in. the Oklahom,'1 Institute of 'I'cchnolog:;:,, vho 8.!'0 enrolled 

in the dept.0trtrn.011t. of {a) o.gr:imtl tura.l engineering, (b) archit.ecturnl 



engineering, (c) chem:i.ctll engine:_,ring, (d) civil ,:::ngine·1rin:::;-, (o) clec-

ing, are no gret~.ter tlmn cUf'ferences w":ich could be -:0x1)oct0d to occur as 

s result of chance fluctunti0n::i in rcndom sc.m::;l:i..ng. 

'l'he ar10,lysit, of variance tocl111i::n..10 uaz used as the ;.;tatistic::;.l tool 

It. was olann.Gd. to "elect st ra:n/lom twenty 

,3tud.onts fro.;'11 t.he upper· group nnd. twenty st.1.u.1ents from the louor group 

for ee.cI1. of the seven deymrtments in tho Oklr1hofN.l InGtitute of Tech-

nology. 

hnJJ. more thaJ1 twenty stv.dents, tl:i.e selcoct.ions. ,,,ere ;c1ado through tll.8 u.:;e 

t;here were fivo students froa the ciep,:::.r"!;m;:;nt, of o.gricnl t.urnl engir;e<)r-

In the louer group th::n·e wece three :.rtndent.o 

the clepr,;..ctmont of archi toctu.ral ongine.:;rln.g, eig.ht students from the de-

p::rtme11t of chemicnl eng:'Lneoring, n:tn.e ctudents from the de:)art:,1:ent. of 

civil cm.gine::iri:ng, t,1mnt,y stndclYGf.l frofil the departr,1e11t of electrict;,l 

engineering, twenty stnd.ents from tho de:x1rtment of' r;eueral engineer-

3Ge6rge t,J. S110decor, ~l t]ot,bocis, ·T:b~1 Io1.'ir1 \St£:te GolJ_{:1[:e 
Pre_ss, /'i.1,;;,:s, Iouu, 1953, pp. Jfl-lJ. 



A two by si::-: 1Jy seven c.nclysis of v:s.ric.;:1co design w2i:: r,,ade. In this 

ical l•::;,;:amination, the t-otr.1 Dco-c·e on the Prc-Eng:Lne.·:ring AbiLity Test, 

thci Coraptrl;.·yt;io11.2.l ant.1 ~,c:Le:ntific rJc;:.'.lc of thE, Kvder .t'reference llecord, 

archi'G3cturu,1, cho1(dc,"J., ci v 11, elect,r-ics.1, general; o.nd N.sch[mical engi-

nee.ring t,t thG Oklahcm Irurt,t tu'.,c of '.2ochnology. In tea ting the h:rcoth-

G56S &.bove, ·the .05 1<3Vol of confid.ew:e 1-Jr.s s01ected EiS the app:roprio.te 

test"' 

TABLE V 

[\.2[&.LYSIB ():;'.i' ·v,J{LUJC:~ OF urp,:~R (.,Ji) LOiJii:H Gri.CUPS ni tmYz2iJ 
DEP ,~.rr:rf.:j:).,f'i1;J ()>~- SIX I'"f~81\3 O}T TfL:~ Fir~L{J'? -S~l~·n::.-rrBR 

ltllbSlE·lL~~:{ I\. '.flt~ OI\.L;\lIUt'IJi I£J;.fl1ITU~rE OF· 
T'~GlE'i0LOGY I:d 195?.-53. 

Sc,1.ir·cG cf Vc.riation 

Be tt·teon (1.roups 
Betvoen Department.s 
Bet·weo11 1l1ests 
L:i.dividw.:i.ls (error) 

Interc.ctions; 
Ci-I'Oi.1.pi:J x Depnrtmo;1ts 
GrotlJ!S =~ 1l0 sts 
Depr.rrtrt1e11ts JC 1i\.::flts 
'.I:e;:rtn x Students uitbin 

Crroups i'Jlld De:x,rtments 
(error) 

Groupo x Depo.rt:1j_ents x 
·Tests 

'l'OTL\.L 

Dog1·eo3 
or 

}J'reoo.or1. 

1 
6 
5 

196 

/ 
0 

5 
30 

980 

-1Q_ 
1259 

Sum of 

20,Sd?.86 
7,008.33 

806, 29.4 .• '79 
(., ," '""'r7 I "> 0:) ',::;;:, • /.~.) 

417.07 
10,929.15 
l "" r-71(· ,t ... .u,.J.,;;;_; 

110,64.1. 5J 

.~,216. 70 
1,034,393.69 

**Significant c.t tho ·.m. lev-el of confidence. 

Herm 
;Jqt1-.are 

20, :JG?. t,6 
1,163.06 

1 t.1 ·J,:;1i n6 ,..,....\....J. , ....... .,,__.. • ./ 

333.10 

69.51 
2,H:!5.B3 

357.03 

112.90 

F 
Value 

62. 71{}* 
3.51** 

.21 
19.J()*·!t 
J.16H 

.65 
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Com1:,utntionr~l r:md Jcionti.f'ic scc1les of the :Kuder Proference Record be-

the 01dahoma Im,t:i.t.'J_te of Toehno1ogy :ln 19:5:::-5.3 u:ho usre GnroJ.lecl :i.n 

noering, (c) chemic,,1 engl~1e2rlng, (d) eivil engire,ring, (o) electrical 

ri'.'.nu1t of chance fluctnc.tiGns in random s0n1-11ling, UG.S rcj3c·t.e<:::.. 

t::ou1£t1t 1-n mi.nd, fiducial lin:L ts i·10re set, on tl:10 me:',ns of t\11. th2 t.est.s, 

mee.n d.iffere.ncos corrrr)utod. fro!!l [\11 t0sts ccr,,bined .r1.1;,w he fou.nJ. in 'l'2ble 

Vl. 

Departments 

Agriculture 
Architecture 
Chemical 
Civil 
Electrical 
General 

4S 
1'74 
168 
150 
:.u~o 
240 

HechanicP1 ;~40 
OIT - 'l'otnl 1260 
SD = 28. 65 (Skndard Dmrinticn) 

TABLE "tr 

SEm= .81 (Standard Error of tho Heon) 

1824 
317;2 
8530 
'7048 

11565 
ll<X25 
11110 
592?4 

-+ t OE"""' = I ,. . 5 I O . 6·1 (C -.f.>; d 1 · . t 1• ::·.., •. J;:s;,,rn. i,J.!+ ---11.0•..) ·Ol.U:.- ence 1.n:u. s}r,e·,:; 
-+t Ole'~' £1.t. · ·~1a .05 level. 

on 

> • ,.>i;,m = L,4.95---~,,9.13 (Confidence lir;itn set 
~t tl1o • 01 1-:,vel.) 

on 

**Significant at t}.1e .01 level o:f cor.i.fidcnce. 

t.he 

the 

28.00** 
/~h.97 

· 50.7'7** 
·t,G. 99 
45.19 
L,5. 91~ 
4.6.29 
!~7.01+ 

popula:cio 11 ltloan 

poyJu.h,tion .r,1.r)nn 
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dents on the a1J1Ct'icr;n Counc:U on Lducetiun :esychologic&.l \1:x1;.1.mh.12.t.ion, it 

by this h~st. ':rh<:, civi.l, 0lect,rical and t;cm.ernl eng'lne-oring nt,J.r.lents 

i;eE.,mcd to bo h01T1ogen0ous i:rn f'er u:cJ the fe.ctors are concerned as ,11Basured 

The: pop:tle.tion 

'i'rc;;::;t ·rn:,G L;.5.87 uith n sk.ncb.rd error ::.1£' .57. 

'lhese I,,eetns differed aignifi-

In o~ho:r uordG, tho scoies: of 



Dep,s.rtment s 

l1.gricuH,i.1rf; 
11 rchi tecture 
Chsmic:r'cl 
Ctvil 
E:tectricr~l 
GeneroJ. 
}1~choJY.ict?1 
011' - 'J.iotnl 

'I'ABLl~ VIII 

DEP l\H.1'l-DE}}T.tl1 ~/ITJ;.t\Y.J D IFirER?:;_.,;·c.DS { r.rr::.;;~.:~ ::t101, A 
i~ ki.if;;l"{. E 1 ~. d.1>~ DO {!.:.lJ) 1I::;:.}!) 

25 
1,0 
L,.O 
4.0 

210 

GROUP I 

.3~~9 
11-i-()2 
13?0 
ll~U 
lSJ;;-; 
1,5?.l 
1'301 
963-3 

-1+4·. '75---l,,6. 99 

-44-39--1/l. 35 
*{t·~ig11li~ lc;-,,lJ. G tt'ii 

,,_ 
t,.U(:J •. CI. l<:J\f•.)1 of· ccr.~ftcler::co 

*Slgrtific:r.:nt er Ct tho .05 l\~Vel of cr:.,;·1f:i.donce 

. ' 
_)!~(' 

L;l.l'.3"'H" 
l+D.Jl}~* 
J,._'7.11,* 
4.5.12 
45.uYJ 
/1.5• 53 
t.5.0J 
1:.5. ,37 

the archi tecturnl and chemic,c1l enginec.1:ring ctudents indicated thB:t t.hese 

capacity,. The scoros of' ti:10 i,rcudentn in civil, elect.:dca.1, e;onoral 

Enf;ineerlng 1ibili ty 'lest waro 32. ?? w:L th a ut.nwir::cd error of • J4. The 



Depmrt,monts 

Agriculture 
Archi t,::ict.ure 
Ch0ndc0.l 
Civil 
fi__:lect:rical 
General 
r.lochnni c:.'.l 
OI'T - Total 

31.12---3A .1+2 

3D.59---3,~.95 

**Significcnt, ct the .01 
1isignificant ,?,t tho .05 

GROUP I 

1J 

{'"'J,. 
l) 

29 
~?,.~j 

25 
L,,0 
l;O 
1:.0 

210 

level of0 co11t":l,~ence 
1r:3'Ve1 of conf ide.::1ce 

£.Y.. IvI 

178 22.25** 
1010 34 .• Ci.Ji} 
JD31 J6. fl2*{~ 

?9f5 .31.92 
lJ.5/+ 3J.b5 
1;214 3\).35** 
1296 32.40 
6J,;1 3;2. '77 

on thh; test. The merw. of the scores of tho r1'tt1-dent::i :tn chn'lliceJ. cngi-

otu.d.(1.nts ·wns significo.nt [,t the • 01 level of confi-

cmltur;\l arul generc:l engineering scored lower on the Pro-Eng1.ne::ring 

ii.hility Test th2n those ntud<:3nt,,3 cnro}lcd in chemic,J. engineering. 

'l'h(Z! mcvrn. of the scores of tht:'l students in o:rchi toc'i:.u.:rnl engineering 

' 
was 34. 83, which verietl. nignificc~.nt1y from tlK:, po_i_mlnti.on niei'.m, e.t the 

• 05 leYel of' confidence. 'I'h0 students in civil, electrical o.ncl mecln,n-

ical en.1:,ineering seemed ·to bt-:i very sim.ilrir tio t,11e populo.tion mean on 

tho .Pre-Ene;ine2r1.ng Ability 'l'est.. 

The deportment.el mean difference con\m.t,ed from thn scores cm t.he 

Cooper,xUve A.1.gebrv. Test B.r2 gi v~m in Table X. 



Aer·ictt1ttll"B 
t1.rchi t.0ctu.1.:e 

Civil 
Electric:2.1. 

~5D = lJ.Li,3 
.93 

~x--x;:}ignificnnt 
"B:i.gnific:.,nt 

In 

0.3---Jl). 

.05 

' 

Gi.:.ODP I 

of conf],Jrmce 
of eonfic101ncG 

11:56 

1114. 
:59?4 

nea1:1 t the • 05 LY1rol co11:fiCte11c,:;. 

19. 
3:~~.1-7 
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The departmental merm diff orenccs comc:,uted froq t.he sco:ros of the 

Com:Ju.tatio1.1al ,'::lcelo of the Kuder Pref'erern:m Record o.re given in T~blo XI. 

'l'i'J3LE XI 

Departments l'J 

li&Ticult,ure ("~~ 

Q 

~rchi toct,ura 29 
Chemical 2~' ~,;;, 

C:i.vil 25 
~•···~·."ot.rical 40 
Generril 40 
H.echanical l+O 
OIT - Tot,al 210 

1rnSignificc:,nt at the .01 l1;w1.sl of confidence 
*Giz!li.fican't at the .05 10,rcl of ccri.fidenco 

~:v .... l'.f 

197 24 .• 6J~}~)f 
779 2t;.36{f* 
ry(.:;i'~ 
rOO 23.LV• 
79,3 .31.9;<.** 

1254 31.35it~-!t 
1183 29.sc 
1166 ')0 1 t:; 

l•-d 7• --.r 

6165 29.36 

Computatio ,al scD,lo of the Kuder Preference Record. 'l'he nsan for i;he 

·the agri.cultural engineorL.g students, th::: meD,n of 26. G6 of t,ho 2rc11.i-

tGC'ture.l on.gineeriug stude11t3, nnd the mco.n of .31.92 of U.ie civil engi-

neGring students diff ored si,gnif ice.ntl;t fro.m thci populntion Jib an at the 

evidence indicnt·ad ·t.hat t.hc .:Jeo:le enro11G{..'1. irt agric11ltt~r:)l and urchi-

t1;,ctural engine ring seemed to hs::ve little interest in compt1.t2t.icr.i;1l 

nativities, and tbo:Je 'rhe 
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of a scientific nature as measured by the above inventory. It may be that 

these areas were ones in which a greater emphasis was placed on the arts 

instead of the sciences. The study further indicated that those people 

in chemical and electrical engineering had a high interest in scientific 

areas as measured by this test. This seemed to indicate that these 

people may be oriented toward the scientific fields and that there may be 

an emphasis placed on the scientific in these departments. Again, the 

general and mechanical engineering students seemed to be ver-y similar 

to the population average. 

In summarizing the study of departmental differences in the Oklahoma 

Institute of Technology, rather conclusive evidence was secured that 

the students in agricultural engineering came into the program lacking 

in abilities, achievements and interests as measured by the predictive 

instruments in use by the school. In all seven of the comparisons made, 

the mean scores of students in agricultural engineering varied signifi­

cantly below the population mean at the .01 level of confidence •. In 

contrast, the mean scores of students in chemical engineering varied 

significantly above the population mean in six of the comparisons made 

at the .05 level of confidence. It seemed that the most capable stu­

dents selected chemical engineering as their major and that the least 

capable students selected agricultural engineering as their choice. The 

sample for agricultural engineering was very small which could have been 

a factor in the results. It was impossible to enlarge the sample be­

cause every student in agricultural engineering was taken in the sample. 

The architectural engineering students were significantly below the mean 

on the Computational and Scientific scales of the Kuder. Architecture 

seemed to be a branch of engineering in which it was not necessary for 
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students to have had interests as measured by the Computational and 

Scientific scales of the Kuder in order to do well. General engineer­

ing students were significantly below the population mean on the Pre­

Engineering Ability Test. The students in chemical engineering were 

significantly below the population mean on the Computational scale of 

the Kuder, and the civil engineering students were significantly below 

the population mean on the Scientific scale of the Kuder. The students 

in mechanical engineering were significantly below the population mean 

on the American Council on Education Psychological Examination. 

The students in architectural engineering were significantly above 

the population mean on the American Council on Education Psychological 

Examination, the Minnesota Paper Form Board Test and the Pre-Engineer­

ing Ability Test. The students who majored in electrical engineering 

were significantly above the population mean on the Computational and 

Scientific scales of the Kuder, and the students who majored in civil 

engineering were significantly above the population mean on the Compu­

tational scale of the Kuder. 

This information may be of some value for counseling, because it 

has given some insight into the abilities, achievements and'.interests 

of entering students in the Oklahoma Institute of Technology according 

to a departmental analysis. 

The hypotheses related to the analysis of group and departmental dif­

ferences have been tested, but there were related facts gathered from the 

study which should be presented. An evaluation of differences between 

tests was meaningless here, for the tests were not comparable since 

each had a different mean, standard deviation and range. There were many 

sources of variation in the analysis of variance classification. Inter-
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Dept 

Ag:ri 

Arch 

Chern. 

Civil 

Elec 

Gen 

:Mech 

iJlT­
Tutal 

SCOHE Oli' .e\lJIJ 
ir-1:srrs G,x;B. 
G r. o u p s 

1 11 

)~.-j~ 

2C .oo 46,l~9 

i+6.97 l~6.56 

-~~~(· -:rn-
50. 77 51.05 

1~6. 99 4G.Jl 

4.8.19 l(l .1+5 

·h-1t 

45.94 h/+.50 

1}6.29 1+6.29 

/+7.0l, 47.09 

-:~ 3ignificcnst at • 05 

·rABLiZ XIV 

CONPJHU;XJN (Ji<' :O:GP;di'fr-2:t?:i.'AL iill:iik i)If?TJLiJ:JCES Ur' GROUf" I 
,il'l:H GROUP II iJSING Tile: 3(}}!:i,'.:.;j ON ;;,J;{ 'l.'SSTS 

ACE ·Hf'FB f1H-J;-ENG· JJi i:~ T 
Groups Groups Groups G r o u p s 

I II I II l II l II 

78.lJ 100.83 
'Jt~:~ ·!~ {~ ~K* ~;--~~· 

hl.1.3 46.).~2 2;.2. ~2.5 31+. 5g 19.50 23.75 

.. )f·,}:· L--:t· td~ .. -~~ -~~-~~~-

107.59 104.66 48.3h 50.17 31+. 83 JL~.17 30.17 30.34. 

·li '1~· "1~ii· li!?.14 1+6.88 
?~t- ";i·h~ ... }f ,.~·., .. 

110.57 107.00 36.62 36.1+6 30.S6 J0.23 
i~-

102.52 104.11 45 .12 l// .46 31. 92 3lh65 2').16 29.08 

~-: :,< 
100.65 99.75 i+.5.f;O h4.'75 .33.n5 J;?,.4f;, 28.90 :26.85 

.:;i-.:;;- .;·~--;:, 1H·:- -;~·1t wh""1*• 

99.18 95.45 4.5. 53 l,J+. 25 30.35 30.50 ';:,'7. 00 ::.2Li..30 

~;-- --:f'~~-

97.98 102.7'.3 1.5.03 44.1+3 32.1+0 32.08 27.85 26.58 

101.52 Ln.s4 45.87 46.20 32,.77 33.23 2.8.45 27 .1+8 

Jcvel or corindence • 

.;,-l(f:iignific,.i.nt 1.t .Ul J .. o-vol of co nf:id.onc e. 

K t'1 ·,.r ~3 \J h 

Groups G r o u p s 
I II I 11 

1t'1~ -;i-~;; ),f,;;- ·k 
24.63 27 .83 ,U.88 45.50 

-J:')~ ·}t--~( -·~·~·-H- -j~-

26.86 26.63 34.00 33-40 
... ~} -A-}t \f 'if -~;" .;(, 

2B.14 32.n 51.11 52.80 
-~~ --?} ·J->i~- ~; ;;;-

31.92 :32.35 41. 2f-1 L}2. l.9 

-~dt ~f·~!- .;~..:;.~ -~!-

31.35 32.10 l+IJ. )fi 4H. 7 5 

29.5H 29.30 41~.oo 43.1H 

29.15 ;~9.2.3 li-5.35 42.70 

29.J6 3~.19 44.29 43.63 

~ 



Civil 

'J:ho 

::-,t • 
r.t • 

-Licrt .r1e:}c:.:n 

1. n c}1G ._i.ie~·,.1 

.d 

c;rr7t;; 
f796i} 

10679 

tests i'or 

65 

{7.45 

mcc.n 



66 

the .01 levol of ccuficl.enc3. tho stud,:nts tn ,~grict11turc,l, ar&1.i'toc-

ficm:1tlJr from th,J mean. 

The cross-vulido.tion irnres ti gc tion gr.;:ve rather sir:111.'.o,r roflU.1 ts in 

tho study of depc.1rtm0nt,al differences of th:-:1 ncoros o:t the students on 

the il.mp,r:lcan Council on J;.i;duc.:,.ticn Psycholocicnl :Sx.c,mi?1.:~tion. Dcpgrt-

me11tsl 1;10r:u'.! di< ferencef.t con;u.ted fro;11 thC:1 scorcB en ths Anor:i.c011. Com1cil 

on :rto.uc~:,tion :Psychological :EY,..:un.ination o.rc;1 givon in 'h:ble XVI. 

DepEJrtment.s 

Agriculture 
A.rchitectu.rc 
Chemic&.l 
Civil 
g1cctrical 
Gener:-::.1 
Mechanical 
0 I'I-'.I'o ts.1 

SD = 22.27 
SE== l.L.~7 

3.U.. 

Ti1DLE X\JI 

DEPr1.R':fi·18J'l'tL EGii.FI Difli'rtRCi·TCES (I..;:.fa:iUGf,H 
COUHCIL OE BDUCc.rm:r PSYCHOLOGIGt1L 

BXA2<1Lii,'IIr,;N) (I1lCfuP II 

N' £X 

12 1210 
.35 3663 
26 2782 
37 .3r;52 
40 3990 
L,D 31-}18 
40 4109 

230 231,24 

;,:t.05SEm = 
-+t 01°E = J~- • -W !TI 

98.91~---104. 74 
98.02--105.65 

iH*Significnnt at the .OJ. 1evr'11 of confidence 

1'ho poj?llll'ttion mean 1.J&.S found. tobe 101.r:::4 \Jith a standard 

uhich. \!D.S very similm: to t}10 mean of 101.52 i'onnd O!l t,h_c 

error 

stud/ 

l~ 

100. CtJ 
104.66 
l0?.001H: 

104.11 
99. '75 
95.JSlH· 

102. 73 
101. t\4, 

of 1.47 

of t' ~.ne 

1952-5.3 group. 'X'ho chemic£<1 engin():1ring st,:.dents in the 195:i-56 study 

vnried significr.'.nt,ly at the .01 level of. confidence o.bove tho .raeG;n on 
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this test with a mean value of 107.00. This con;mr0d well wit;_1 the find-

ings of the 1952-5.3 group. I'he de·part.ment which im1·J.. .. 3d the n1ost signifi-

ctmtly below the 1lli%,n Has ·the studeni.,s :i.n the gsneral engineering de-

p1:1.rtment uith a. mean of' 95.,~5, t!hich was slgui.ficE.nt ct the .Ol level 

of conf'idence. The stuc1ent.s in agricultural, ar~hitectur:11, civil, 

electrical, end mechanical eneineering seemed to be very si.mile,r to 

the population mean since they did not vary signif'ic~ntly fro!.;1 it. 

The population mean of tho scores of th8 students on the Minnesota 

Paper Form Bonrd T,::,st of the 1955-56 group ,n.1s 46.20 with n stai1d.ard 

error of .52, which was comparable to the mean of the 1952-5.3 g.rour). 

See Tnble XVII. 

T ZiBLE XVII 

DEf'aHTMitiIT!U. N1~1AH l)Ili'FEH.EfYCES (Mil%EiSO'rtl 
P!i.PER F'OPJv! B0?1RD 'I'EST) GROUP II 

Departments 

Agriculture 
Architecture 
Chemical 
Civil 
Electrical 
General 
Mecha.ni.col 
OIT-Total 

,SD = 7.'f!,J 
SEm= .52 

~+t.05Sli' = 45.13--47.22 :Y...- ·-ro . 
i:!:t. OlSE.m == li,4• 35---1,.. 7. 55 

fJ 

12 
35 
26 
37 
40 
40 
4,0 

2.30 

**Signifi(rn,nt at the .OJ. l.ovel of confidence 
*S:lgnificant ~1t the .05 1Ef'trel of confidence 

il 

557 
1756 
1219 
1756 
1790 
rno 
1777 

106:25 

}l 

46.42 
50.17** 
46.88 
4?.4fi* 
44.75** 
4f,,.25~Ht 
44-43** 
1~6.20 

The :mean of the students in archi tecturo.l engine:.-1r:i.ng wc,s 50.17, which was 

signH'ice:ntly above t.he population moan at; the .01 level of confidence. 

The mean of the students in civil engine0ring was 47.46, wb:i.ch wus signi-



ficantly t1hoire the po;;:;ulatio:n tJGo.n r:t. tho .05 level of coni'idence. 

level of ccnf:i.dence. 

'llte mean of th0 f}Co:r·es of s.11 tho stu.d,mts in tho unr,lysfa of 

Depart.m.~nt.s lJ il J~ ~·· 
Agriculture 12 /.,15 34>. ~~;[~ 
Ar chi tectur,.3 35 1196 34.1? 
Chemi.cnl 26 948 36.1.;6** 
Civil 37 12g.2 34.65 
Electrical 40 1299 32.48 
Gemral 40 1220 30. 5i'.Y-~* 
1fochnn'i.cnl ~.o 12D3 .32.ou 
OIT-1'ott1l 230 76Li3 33.2.3 

SD= 12.00 
• '19 

31.6?---34.'19 
3L.ln---J5.28 

1H}Significa.nt o.t, the • 01 level o.f confidence 

popnlnticm :me.sin at tho • 01 le·1rel of confidonce wi tb 8 mesn vs:lu.e of 

.36./-1-6. 'l'::lin f1.:i.rtJ10:r cord.'ir.med tl1,J.t those students who eDrolled in clie.m-

icC1l engineering ~CjOfJSes.:1ed those qualities uhich were r:1e,:,,su.rod by the 
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a mean Yalue of' 30. 50, -which was signif:i.mmtly belou tho populat,ion 

inoan at, the .01 level of confidence. This was an indicc:tion. that those 

students who major in gene:i:\::l engine0ring less of' thor3e qualith;;s 

as rneasurecl by the Pre-Engineering !U,ility 'I'ost than tho students who 

'I'hcc: scores of the ;::.:tudents :i.n agri-

cul tnra1, archi tsctur2l, c:i.vil, e1Gct:ricr,l ond 1rc:echanicnl en.gineering did 

not va:r:y significe:.ntly from the popul2;ticn :mc,.,-,r,. 

Cooperati'iTe Algebra 'fe;:it n1°e e;iven L1. '1'"1hle XlX. 

Dep21rtments H zX 1•1 

ll.g:dculture 12 235 2J. 75{H* 
Architecture 35 1062 .30. 31.** 
Chemical 26 786 ]0. 2J*-lS 
Civil 1'7 -' 1076 29 .. 08 
Eloctricf1.l 40 1074 26.85 
Gene:ral 40 972 2.~ .• 30*1~ 

1vioc}1t1r1ical /.,0 1063 26,.58 
OIT-11otc2.l 230 6318 2'7.L/! 

25.83---29.13 
':"..+ t 01<''1:;' = 2:,i::; • .30--.-?';;,_ t~{, z,.- ... .:.:,."',m . ,,, -· - - '- ., 

*~ISignifieant at the .en level of confidence 

The invest:Lgation of tho depart::,12.:ital differences in regD.rds to the Co-

operatbre .Algebra Test en the 1955-56 group :rmrealed that the stu3.ents 

in ag1:~icrultura l engineer:i.ng 

belm.r th,9 popu..latic.11 moan cd~ th:2 .. 01 level cf confidence. '.i'h,:, students 
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i.n. general engineering V,'.lried in a similar :fashion with a .mG,an value 

ly 

30-._3/~. ~Incl t.hosG i:n c11emical enginenring 1>ri. 

'l'h0 of the ngricul.tur;0,l encl chem.icuJ. ing Gtudents were 

simils.I' to the resu.ltt:; :1.:o. the initial stuc~r in 1952-53. St,udents i:n 

the depa.:r.·0ments of GiYil, electrical mochaniceJ. eng:ilieering seemed 

to lJC 

'l'he cross-vulia.ation study gnv~1 similt,r result::; as were found on 

the i:ni tial study in determining t.ho departm0nt,al mean diff erencos on 

the Oo:mputational scale of -the Kuo.er Prei'o1\,mce :record. .See Table XX .. 

1'itBLE XX 

DEP &RTHEffl' ~\L nn1rE:a:0;1~CES (KUDE',.H :PRTI:l?i.:'$~.dCE 
RECORD-COM.PUTl-~TIOIHtL t1C.&LJ.I:). GR0U1' II 

J),~:)a:et1nE111t1s !1J £.X }1 

P.~gricuTture 1'~ ,:; 334 2~7. [iJ+if* 
ilrchi·tecture 35 932 26.6J1H~ 

Ghernica.l 26 1356 _32.921HI 
Civil 37 119'7 32.35** 
Elec·t:r,.iea.l i~O 12e4 J.2.1()** 
General 40 1172 29.30 
I~_(:3c£1ani c-a]., 1,,0 1169 ')Q ')"> ~,,..-«v:; 

OI'I'-Tot2.l 230 6944 30 .. 19 

29.11---31. 
28.76--31.62 

The population mean was .'.30.19 with a stand.ord error of .55. re were 

two HlEHH1S 1-1hich were significrrntl;r below tho ;r,o.:c:,i1 o.t t.he .01 level of 



co11ficlt~n.cs.:.e 

ci'ir:tl 

to 

not 

' . t t 1 BJ-"'Clll. A?)C --~tlr'n,..... 

Scientific 1300,le of: tho Ku.den.~ Prefer3nce Record are g:lven :in Teble XXL 

DE.i:oc,rtments 

l\gx~ 1 c11:t tl1:ce 
A.rcl'.1i toc-liUJ:e 
Chenri.c,.d 
Ci·v.-11 
JS1eet1!\io~_l 
C01:1oroJ~ 
:M0cl1ani e,31 

= 11.3.3 
.75 

TAHLE XX! 

DEl'[~IlTl~;N1r.t~L DIJT.F'~ElTh;IIC'.'~:s (KlTDEFt f.JfL'.ill,-
J?Er?.l~0JOU: RJJ:CORD-SCIE1lEli'!C SC/ALE) 

GROtfP II 

H £..X 

12 51 .. 6 
35 1169 
~)(. 
""') 1373 ...,,., 
.J [ 1561 
40 1950 
itO 1727 
f+O 17015 

230 10034 

42.15--45.11 

*Signif:i.crmt at the • 05 level of confidence 

H 

1.,,5. 50{f 
33 .. 1~.0* 
52. [}O~if 

4;:.19 
1}8. 75* 
/"'3.lZ 
L,2.70 
43.63 
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f:bre categories on the second ;;tudy. 1rrer·e belou the tion 

~tosts on 

Psycholog:i.cc:,l , on 

tJ:.u .. 2t t,b.e .BJ.HJOl""S in were doing m.o:ce poorly 

in 1955-56 than :Ln 195;;.:-53 seemed to :i.ndic:d:,e t.ha.t tho oopu1\tion of the 

entering f'reshmen in the Inst:t tute of 1\;ichnology 

somewhe:i,'t in th1•ee yen:rs wh:tch ehrpsed. It Has true that mat\y 

r11or,a st;uder:i.ts en;r-olled in 1955-56 than in 195;2-53. In :fesct. :tn 1952-5.3 

there were Jii3 fre::ihnen enrolled in the Oklahumt1 Institute of Technol-

It vel 1. :mean ·t,hnt mnny 

not decided on uh:l.oh :i:rnnch of engL:e or:tng they 

:oe conr1equ10ntl;ir they chor;e generul until they did decide. 

Also, :1 t Jna;;r have :meant that of t.hc,se in genert\1 en.g:Lneering ue:re 

f.,tudents who were lri.cking in t,hcse f,:ctors rn.aCle for si1ccess t11-

program. i\s ~,. s mentioned pr(,'l'Vicu.s1y, th~31:1e results could well have 

a. 

still not as .~~s one like to 

ly above the population. n~eans in the seco study on the H:lnneso·ta Paper 

'J.'his t1·r;s a l"osult, uhich was e:n;pect.ed for success in 

che.mi,11s.l engineering stuc1enti3 

were significantly above the Tt1eo.n on the com!1utational and scientific 

scales of the Kuder Preference Record. This see.med to be related to 

su .. ccess in tl1ese fire.as. 
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Institute of Technology. By placing those students in one group who 

made a grade point average of 2. 00 or above and those in another group 

who made a grade point average of 1.99 and below and then studying these 

two groups as to how they did on the six tests mentioned above, seemed 

to give conclusive evidence that these tests were adequate for studying 

prediction by means of regression or by means of a multiple cutoff 

technique. These problems were considered next in this study. The 

hypotheses have been tested and the facts gathered have refuted the 

hypotheses that there were no differences between groups and depart-

ments. Conclusive findings indicated that the two groups differed 

significantly according to the results of the tests and that some of the 

departments differed significantly. 

Comparison of Prediction by Means of Regression with Prediction 
by Means of the Multiple Cutoff Technique 

With college enrollments increasing steadily from year to year, a 

need has developed to find a predictive device which may be administered 

with the minimum amount of time but which will give the kind of infor­

mation about an entering student a counselor needs in order that counsel-

ing and advising will be as accurate and adequate as possible. With 

this thought in mind, a comparison was made of prediction by lll3ans of 

regression with prediction by means of a multiple cutoff technique. 

Thorndike4 stated that prediction by means of regression could be 

compared more simply with prediction by means of a multiple cutoff tech-

4n. L. Thorndike, Research Problem~ ~ Techniques. .A.AF .A. via tion 
Psychology Research Program, Report No. 3. Washington, D. C.: Govern­
ment Printing Office, 1947, PP• 89-93. 
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nique :i.f a case were taken in which only two te8t VPrio,blGs were ut,oct. 

tests which seem 1,o hcnre the highe:c1 t correl:2tio:ns ui th ·the critEJ:ri2, &.:ad 

predfotive -::mr,x,ses. 

cutoff technique when predicting tob.1 rr:tdc no int avor,::,~:e in tho first 

the tollowfoe cou.:rses t.nken by :freshmen :i.n t:f:10 Uklnh0r,;,-;;_ Lwtittrte of 

'focl':no1cgy: 
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the Kuder Preference Record. In ordr1r to eo.r1:-:nte nmltii_'.ile regression 

aquo.tions, raultipl0 correlc.tion coofficd.ents were coB:mted fror.1 the 

zero-order correlatiorrn of tlw fifteen ;::iosc:tblo combi:n::c1tions of tl1e six 

test.s na.mcd above. These 1nultiole corrGlatio,:s are given in 'J'able :xXII. 

T tillLJt XXII 

CORR2:LATI0>'S OF cm::nr: rn.Tio::s or 'I\TO 1.'ES'I'S 
hl.\i'D TOTAL GR.WE POLIT i\VBf?.t\GE 

'I'est Comb in.at;ion 

Pre-.Gng-EJ?f'B 
Pre-:.Sng-Fia.t};. Pl 
ACB-lVJ.: th Pl 
Pre-.Sng-Kuder Comput .. 
Muth Pl-Kuder Oomput. 
t1CE-Pre-Eng 
NPJ!'B-l·L,,th l'l 
l,fa,th Pl-Kuder Scient. 
Pre-Eng-Ieuder L3cient,. 
ii.CE-Kuder Corirput. 
ACli:-I{fFB 
ACE-KlJDBH Se:io.nt. 
~{L:iFrJ-Knder Cosput,. 
EH'i".!3-Kuder dcient. 
Ku.de'.!' Co.m:put.-Kuder 3cicnt. 

.N = 200 

Criterion 

GP a 
GPA 
GP& 
Ci'A 
GPa. 
GP1.~ 
GPil 
G1J(l 
G:Pil 
G:Pll. 
("l.TJ& UJ. ,. 

GI>ti 
C·Pil 
GU. 
GJ:k~ 

ll 

.623 

.. 613 
• 59L.,. 
• 5t37 
.5S5 
.584 
.582 
.579 
.. 578 
.445 
.432 
.43.2 
.333 
.286 
.2.31 

Yule 1s three-vv,ris.ble correlation fl)rmul13. i-ms u.r;ed to c;;i,lcul,:,.te the 

5 
plo rsr~-r·:::issicn equs:t.icns ,x:ro t,c.ton from Guilford. 

o:rdor co:rrel.::ttions which 1:,rero clorivod i'ro1;; scores on the a~:mve :mentioned 

tests of frcshHen ent;oring the O:::lr,il10mn Inrrt,ituw of Tschnolog;y- in 1952-

53,. using regression ,met the i,nl tir,10 c1.1tr1ff scores derived from tbose 

~ 

::,J .. P~ Gu:11:i:ord, J!'undo,,,m~;tr:;l .zi;:.tlf.~.14£.fl. in £l1Y£b.oJ:p..zr r:-.:Q.::;. ~.i.ali, 
·;e,.r York: %::Grau-Hill Book Co. , L'1c. 195:), })p. 4;n-4.3.3. 
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Predictors 

Pre-Eng 
:MPFB 

.Pre-T;ng 
HPT 

.AC:~ 
MPT 

Pre-Eng 
KG 

fiPT 
KC 

ACE 
Pre-Eng 

TABLl~ xxrn: 

Sil CONl?ARI:JOI~S 01'' Pl\EDIC'.I'IrJN BY REGfmSS!Ori WITH 
l>REDIG'£10N BY A ;ilUL'l'IPLE CUTOFF '.J:";l;C:mUQUE 

Prediction o:C Success 
or Failura by Nul­

tiple Cutoff 

Cutting 
Scores 

27.97. 
Li-2.6$ 

2?.97 
21.03 

92.02 
21.03 

?-7.97 
26.35 

21.03 
26.35 

92.02 
27.97 

Number 
Predicted 
!e:,;i ]o 

24 6 

23 7 

20 10 

23 7 

18 12 

_ga_ .1l 

lJO 50 

Prediction of To C.'3.l Ora.de Point Average by 
ReeresStion Withi11 the Llmi ts Set nt the 

.05 Level of Confidence 

R 

.623 

.613 

.594 

.587 

.585 

.534 

Regression 
Eqnaticn ., .. ,.,,., .. , t O"' ;.,:;,, ··~£!, "T"1 ("'I ) • l :, 

(i:J,, t. y 

.60 +.036:X~ +.009X 
.5 4 

;1,1 lS ___ .,.. 

. - -----~---

• 5 5 + • 022x3 + • 020X5 :::1.24 

• 73 + • 006X2 +. OJOX5 ~1.26 

• 66 + • 037X3 + • 011X6 + _1.28 

.93 +.03415 +.01ox6 + n..-; ... 1.,~D 

• 67 +. 004,X2 + • OJ4X.3 +1 •")g 
- ciJ; .... · 

}!umber 
Predicted 

Yes No 

28 " ,:,;, 

29 1 

.30 0 

28 2 

30 0 

_gQ L 

1?3 7 

*Significant at. tbe .05 l~vel of coni'iderice. 
*"lSig:nific~nt at the .Cl lGYel of' confidence .. 

**:1Confidence li~1its at the .05 level of' confidence set on the regression equation. 

,/·-,· 

I. 

Chi-Square Test of . 
Indepe.n1e nee be­

tween Regression and . 
Hul tiole C'Utoff 

·1 r:~ 
d~f. x""' 
1 - 2.30 

l 5.20* 

1 12.00'-f* 

l J.28 

1 15.oo~rn 

..L ~32* 

6 42.10-:rn 

();l 
p 
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as predictors in this r,tndy. 

Council on EdutH,,tion Psychological t~xru,Lln3tion, the Pre-Engineering 

J?or:m rd Test, and t,he Cooperative 

Algebra tests were seloct,ed had. the correla-

tions wi the vnrious 

165, poi.nt, average of three 

courses~ 

and to be inconsLs t,ent Zrom. ti:rn.e to time. subjects for tbis part, 

of the ::rtudy \Jere selected ra.riLlomly from those students who he:c1 taken 

nll t,lm::ie of the ahove courses. There ,,mre f:i.ft;r-n.1.ne students sele,cted 

from thEJ 1952-53 frer.:lh.m;:n:i. cle.ss in the Ins f:,j_ t.u te of Tochnology 

whose scores on the four ter1ts :1:nd uhose grG.des in the three courses 

served arJ tho be,s:1.s of develop:Lng the regression eq1.:u:1tions the 

mul t:i.ple cutoff' scores. 'I'hirty studen:ts were selc)cted fror;1 the 1955-56 

freshmmi cl1.:1ss on whom the pr,3dic'l.iions were mE,de t.eHted. 

Test 

Pre-Eng 

1fP1' 

COR,1ELti.'TIOHS 
Pcn:e:r !1 

rn El:JGLISH 1 flihTHBl1ii.T'ICS 

~J = 59 

Comhined Grade 
Point Ave:rn{;e 
of the three 

• 53[~i 

.526 

USi-ED IN PJJ:<:­
rn SP.E:CIFIC COUH.[3BS 
!Ull..l cm:<:UISTH.Y l3Y 

GPE~ in 
English 

113 

GFA in 

165 

.315 .)50 

.l,,69 

.183 

G.P& in 
Cl1e-m 
11/} 

,.362 

.J65 



Four comparisons were made to determine if regression were more 

effective in the prediction of grade point average in specific English, 

Cheµi.istry and Mathematic courses than a multiple cutoff technique. The 

results are found u1 Table x:xv. In combining the results of these four 

comparisons in specific subject matter courses rather than with total 

grade point average, ninety-two were predicted correctly out of a possi-

ble one hundred and twenty by using regression while seventy-eight were 

predicted by using the multiple cutoff technique. The x2 test of in-

dependence was significant at the .05 level of confidence in one out 

of four tests, which indicated the two methods differed significantly. 

In the o.ne test in which there were differences, prediction by regres­

sion seemed to be more accurate. In eombining the four tests, x2 was 

13.16 with 4 d.f., which was significant at the ~05 level of confidence. 

In view of this evidence, the hypothesis was refuted; namely, that there 

is no difference in prediction by means of regression and prediction by 

means of a multiple cutoff technique in predicting grade point average 

in English 115, Chemistry 114, Mathematics 165, and the combined grade 

point average of the three courses. In combining all ten tests, x2 was 

55.26 with 10 d.f. and was significant at the .01 level of confidence. 

It seemed that regression was more consistent throughout. Regression 

did well in predicting in courses basic to engineering and in predicting 

total grade point average. 
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pres~mt Htudy Hti:3 conc1actad for the ~}Ur))Ose of selcc'.;i.ug the ber;t )re­

dictor.s fron those ur:::cd i ·o. the conn::ielinB :.:n:-og~(·t:Fl of tho O::la:11or,a. 

Irwti tu;i::,a of :Coch no logy. 

stU(ly. ·l'he:se t.est:,1 irere the tokl score cf' the !lm0rio6'n Council on 

Kuder Preference J:tc)cord. On Grou.p I, wh:lc.h consisted of 3.!1,J first 

':!';xmn.:tnation, .l;.2; l're-Ii\121 o~·r:1.rg !\hill ty 'l'c£;t, .. :U; the 1,anneoo"b.l 

Paper For:,1 ·Joar<l 'l'ost, .26; tho Coo,~:;)r:_.i'l~h\ii l\lge'l:i:r:: 7·::~0rli, .5J; tho 

Gotr~)utntional scelo of tl:::.e Kuder, .:21; ci:1d t,}10 Gcientific sec.le of t.ho 

Knder, .14. On Uronp II for tbo :1r0r,r l'J:55-156, l·;Lich co··:sict.sd of 1,92 

pectively; Ul of t,he u wore sig:nH'-

leant 13.t, t.:1e • 05 1ov-el of confidence for Groups I &:nd II. •r: ,.:ts uas evi-

dance that. these r,s:-Jts 1s10:t·e '':ore off0cti,r3 in predictii:1g success in the 
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(e) c1l0ctricr'.l ong:1.no ring (f) gon-

monts on the 195:;;-53 freshmen ,.sm'l sig::1lf:Lc,cr1t. d.LC'.ferences Lt ths .05 

level of confidence t:)n the 1955-56 cb.:-:H:J. 

scoretJ on the six ·t.osts used in t.h;~ t:tntly. 

results i.ndic t."'d tl-lct in 

the .05 levE,1 oi' conficl-snce. 
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The two hY;,::io'thesos we~ce :rsfntccl.. 

tute of 'l'echnology. 

related • 61.3 for '!;ho second. hii;hcr,;t tl 1-1H'1 tot,c.1 grt:d.c 0oit1t avert,.ge. 

'I'ho Prc-B:ngineering t.\.gili ty Tost r,nd tlv'l Kudor Co\i:rJUt3tinnal c;ct1les 

corrol..:.ted .. 5G7 nnd t'.i.e Pre-1lk1gincGrir:~g £t,"1ility '.t.'c;,rt nrd thi:'l Ave:r·ic~n 

Council on I:!ducntion Psycl:olog:!.cgJ. ?:xam:i.:£1::rticn correh;tecl • 5U~. 1.ri t,h 

tote]. grade :Joint avornge for th2: fonrth co.d sixth :dghest cor:rol21tions 

respecti-vel,y,. 

and fifth highest. multi::"tle corrol2,ticns. \he Kuder Co.mput,i,tic.n.!..:1. scale 

w2s one of t,b,,3 v::.;_rinbks in t~.ho fourth HUG. fifth highest corroJ..atfons. 

In :~iredicting succes:1 in :iDng;l:.lsh 115, the Cco:;_:;crutive ~tlgobra '.J:e;:;t 
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and the American Council on Education Psychological Examination corre­

lated .387. The Cooperative Algebra Test and the Pre-Engineering Abil­

ity Test correlated .553 with grade point average in Mathematics 165. 

The Pre-Engineering Ability Test and the Minnesota Paper Form Board 

Test correlated .578 with grade point average in Chemistry 114. The 

Pre-Engineering Ability Test and the Cooperative Algebra Test correlated 

.601 with grade point average in the three courses combined. 

In the ten various categories predicted, the Pre-Engineering Abil­

ity Test was used seven times as one of the predictive variables. It 

was picked each time because of high zero order correlations with the 

criteria. The Cooperative Algebra Test was second in that it was 

one of the predictive variables six out of the ten times. The number 

of times the other tests were used was as follows: The .American 

Council on Education Psychological Examination, three times; the Minne­

sota Paper Form Board Test, two times; and the Kuder Computational scale, 

two times. These results seemed to indicate that the Pre-Engineering 

Ability Test was the most effective predictor used in the program and 

that the Cooperative Algebra Test was a close second. The authors of 

the Pre-Engineering Ability Test have developed an outstanding instru­

ment for screening and placing students in engineering schools. This 

test as has been previously pointed out was the outgrowth of the Pre­

Engineering Inventory whieh required many hours to administer. The Pre­

Engineering Ability Test has proved its worth and requires only ninety 

minutes to administer. 

Four tests were selected to use in the study of the effectiveness 

of the multiple regression method in prediction versus prediction by 

means of the multiple cutoff technique in predicting success in English 
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three courses ceir:1hined. 

114, nnd .;~34 vitiJ the co.r:1.hinod grsdo )Gi.nt (,Yerap,e o:J:° the three 

Cl.)1.U.'t10$ • 

Test 1:'!13y b~) of value J n predicting su.ccess in chernistry he cause it 

113, ,50f:i; in r-kt.hem.r,tics 165, .JtJ5 :tn Chemistry 111;., i::;nd .526 uitl1 the 
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