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U    UJTROIXJCTIOH 

Prom the industrial point of view, the officiant selection of 

personnel becomes increasingly more important as the complexity of the 

Job increases. Mistakes made in the «nle».tion of punch press operators 

are such less costly and easier to correct than mistakes made in the 

selection of vice presidents0 A somewhat similar situation exists in 

the field of education., She selection of the wrong candidates for 

specialized training is costly0 in terms of time and effort wasted, 

both to the student and to the Institution whose facilities and staff 

are limited,, 

One area in which the selection of personnel capable of success 

on the job is extremely critical at both the college level and in the 

field is the area of machine design,. Able designers are few, and, 

especially in times of national emergency, there is an urgent demand for 

their skills* In such a situation, even slight improvements in the 

prediction of success on the job or in training may yield substantial 

dividends in terms of types, numbers, and quality of products developed,, 

Therefore- the problem of identifying creative taTent in this area 

has been an important ono for those who wish to select engineers already 

in the field as well as for educators whose interest? lie In th» develop 

ment of future designers, 

She problem for the present study, then„ is to develop Instruments 

with which to Identify creative mcchine design ability. The investi- 

gation is primarily concerned with making this identification at the 

industrial level, but an attempt to predict creative ability at the 

• ••• 
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time individuals begin specialised engineering courses in college 

(usually the Middle of the third year) is also being made,, 

Previous investigations in this area have been very limited* Some 

progress has been made by Guilford (2)9 in the factoring of tests 

assumed to measure reasoning ability. However, no validation of these 

tests has been undertaken to date. Until such validation is done on 

a sastple of machine designers e nothing can be inferred about the extent 

to which creativity in machine design may be predicted from these tests. 

Perhaps the most elaborate system for selection of prospective 

creative designers used in industry is the technique employed by the 

General Electric Corporation (5)« A serien cf testst  interviews and 

job assignments,, as well as college grades axe used to evaluate candi« 

dates for G.B.'s Creative Engineering Frogra)^ Executives in charge of 

selection for this program seem well satisfied with the system, but 

again, the lack of validity data makes it difficult to obtain an objec- 

tive evaluation of the instruments used. 

One fact which emerges from the review of the available literature 

in the area is that the definition of creative ability differs somewhat 

among different investigators* llao, "creativity",, in the technical 

sense, ie not always the same as "creativity" used by the layman* 

Therefore, in order to avoid confusion of terms, the following defini» 

tlons for creative and non-creative designers were adopted for purposes 

of this study* 

Creative designers: Persons who have demonstrated the ability to 
comprehend the nature of a design problem, and to produce a novel, 
ingenious, or original eolation in the form of a total, functional,, 
and prf^tlcal mechanism„ Creativity, in this sense, does not 

• Sis   s «safe4i3 



necessarily involve the conception of an entirely new principle,, 
but does involve the combination of existing principles or mechan- 
isms in each a way aa to produce a new and uniqua solution to a 
previously unsolved prohiem0 

Non-creative dsaigners: Persons whose sajor fauction is to work 
out the details of a de&ign; that ie t  the engineers who do not 
produce original i&aas, tut who work cut tho routine problems of 
what materials to uao, and who smooth out tho design according to 
established procodureso 

To ootain more suggestions about the types of tests which eight 

he useful in predicting creative aoilicy. persoss in charge of design 

departments in which creative individuals wore e^loyci were asked fcr 

their opinions concerning the characteristics of creative engineers0 

On the basi3 of these suggestions and the previous studies in this area;. 

four major assumptions wero adopted as gcidi.ig principles for tre ecn<= 

straction of testing instruments„ 

Pirst0 it was assumed that in crder to uaiatain a position as a 

machine designer, citner creative or non-creative, an individual mast 

possess a certain minisun aaicunt of general intellectual ability0 It 

was further assumed that this minitaum was considerably higher than what 

is generally termed "average intelligsncett
0 3?or this reason, any attempt 

to discriminate between creative and non-creative dDsignsrs on the basis 

of scores on standard intelligence tests would probably not prove 

fruitful. 

A second major assumption was that a mere accurate measurement of 

creativity could be obtained by evaluati^ something which an individual 

has produced Instead of attempting to score judgecr/bs which he has made 

about something produced by anothere To this end, completion type 

rather than recognition type tests were constructedj 

-*."*'.•• 
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The third assumption made was that differences in age„ experience, 

and fornal training, opart from differences In creative ability, night 

produce differences in test scores between tie criterion groups„ To 

prevent the tests from becoming care measure? of time and. training, the 

criterion groups were matched .?.B nearly as pDsuible with respect to 

these three variables, end analyses were performed to determine how 

well ins matching had bean done* 

Finally, sines the "specificity" or "generality" of creativity ia 

•uhLnowrt;. it was asauced that the trait is specific to a given area,, 

Shis is net to cay that only engineers can bo creative s but rather9 that 

creativity is yKgineoring is different frOB creativity in other fields 

of endeavorc On the baois of this asouinptic:!;, problems dealing with 

machine design rather than with "general creativity" wers devolcr?5dc 



II. KBTHOD 

A, Testa Constructed 

with the aforementioned assumptions as points of reference„ six 

special ability tests abd a personality test vere constructed. All 

special ability tests were administered to college students to obtain 

an estimate of item difficulty and time necessary for administration. 

Items which provad extremely difficult at the college level were dis- 

carded, and two experimental test batteries were cssembled from the 

remaining items. Battery A consisted of three special ability tests 

and a personality teet. These were: 

Mechanical Ingenuitye Power Source ipparatus Test 

Three Dimensional Space Relations Test 

Figure Matrices Test 

Personal Inventory 

Battery B was composud of the following special ability tests: 

Mechanical Ingenuity, Design A Machine Test 

Bomber Series Tost 

Unstructured Test for Creativity in Machine Design 

A type of biographical information blan'r, the Personal History Form, 

was also included with both test batteries. 

B0 Selection of Item Analysis Sample 

Industrial firms were contacted by mail and asked if they had groups 

of creative and acn-creative engineers in their tCTploynent, The previous ic* 
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stated definitions^ of creative and non-creative engineers were included 

in the letters,. 

If such individuals were employed by these companies., and if the 

companies wers willing to allow thoir engineers to be tested,, t^ey ware 

instructed to bare an executive in charts of the engineers fcisv*a.lly the 

chief engineer) identify those persons who could be considered sreative 

according to the definition, ^nd to select a like i!>rabe? of non-creative 

engineers., matching the two groups as sjearly as possible with respect 

to ages amount of education, and amount of experience in. the fisldo 

Subsequent t tests between the criterion groans on these variables 

yielded no differences which v/ere significant at th9 5^ level of confi=> 

dsnce0 

Sixteen companies, contributing a total of 136 engineerss sgrsed 

to cooperate in the study 0 During a two«<BOUfeh periorj.: Battery A was 

Q^jninistered to nine of the participating ccxpanies, contributing a 

total of 70 Hen. and ."Sattery B -was administered to the seven regaining 

companies, providing a total of 66 nsn., 5?he types of firss tested with 

Battery A inclv.ded a oosipany prcduein& rr;ta3 containers.; a printing 

presB corporation;, a ::'inn pvoduciag washing machines; a aydraulAc appli- 

ance ccsspany., a iu?.chixie tool plant,, a firm which naimfactu;.'ea controls for 

machine tools., and two tractor manufacturing companies0 Battery B wa3 

aduiiniotsred to engineers at an iron works,, <•» brake and clutch fio^aryr, 

a hydraulic appliance firm,, a company taanufatituring electric po-,.or line 

equipaiant5 a tractor vrarks.. a isa-jhine tool plant., arA  a socspary which 

snkea parts for ^et engines0 
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C0 Scoring 

Scoring on the Three Dimensional Space Eolations Test; (3-B)0 the 

Figaro Matrices Teat  (FM)B and tho Jrambor Series Scat (7"S) cowrinted 

simply of xsarking iteciG as correct cr ineorrsct on tisc *"-&ST.S of s pr3« 

vicxisly eoastruofced scoring key0 In additloa,, a ps.rt score was obtaiaed 

for the it-eas f.r the .':~D toat0 Since the answers involved thy correct 

identification of thro© 3idaa of a cnbs, each aide !.;as scored a:) correct 

or incorrect0 3?ho na-'jnre of the remaining teats was each that no scoring 

key conld be devised bsforehando Bather, a list of possible scoring 

siethods wae coaplled for each of fch369 feasts, 

ItOES in the Mechanical Ingejsuflty,, Po^rs:: Sanrco ,£pp*rata3 ~os* 

(P3ii)s and the Mechanir-al Ingenuity6 Design a Machine Test (Un) ^are 

examined for total rninber of solutions givan. In Edditi5n9 tha Bolntiona 

given vere classified as workable or not woriC&ble by t-#o iadepandsat 

judges0 S'or ike PoA test, the per cent of agreement batvftea fudges on 

solutions for individual itene ranged fres 66%  to 8?$,, with a moan of 

?<$,, For the 135 testh iaterjudge agreement ranged froa 69$  to 9}f for 

individual ite&s, with a t-san of S;-$„ 

The Unstructured west, (Usstr)0 wae acored for total uvuul-er of 

objects identified, ntuabor of res'pons^s par ninnte. ssaz\>?  of responses 

Involving aoticn of the objects soon,, average number of lino sefiaents 

used in each response, number of cachiaas identified, and par csr: of 

machine responses 

Items i» the Personal Inventory (PI) were of the paired statement 

fcrced-choiJ© "type- the scoring of which sou Id not be pradeturminodo 



Instead,, ar. analysis V.TIB performed, as described 'below,- For the items 

that die criminated significantly bet-ween the criterion groims t  a scoring 

key was dete\'Dined such th*pt for each item-, the responss more character- 

istic of the creative group "fas identified a; the "correct" r&w>3n&80 



III.  ANALYSIS OF TIPS DATA 

A,,  Item Discrimination 

As in scorings the nature of t&a itezts ;.a yell as the nurob«r of 

available methods of analysis dictated the procedure for deterciiain& 

hew well each item differentiated between tho croativ9 ail She non- 

creative ^oupsj For all teats of item discviFiinat*.es0 '.subjects froa 

all companies were pooledj and tsct~d as a Ki.ngle sa«:ale, 

Table 1  shows the testep scored ao indicated;, 
T.;hich vrere analysed 

by means of the H test (i*), a test of the siijnific£7<ce of thy difforsnee 

between ranks, to ietemino if ? wi^ific^nt difference axiatsd bnivsen 

the creative and non<*-creative groups& 

Table I 

Toets and Scoring .''c-tuodss 
Itesss Analysed "by Means cf the JI ?'e.st 

Scoring riovhod 

F5A 
PSA 
DM 
jii-i 

uns wo 
Unateo 

Total nurtber of solutions 
tunbor of workable evolutions 
Total number of sclvtions 
Hanbo:.1 of workable ssolutior.a 
Total number of responses 
Bumbar of lino segreonts per ressponoe 

The teats for which contingency tables were r.et up 'o tent for differ- 

ences between the criterion groups are shown in Tab!.a 20 Finally., the 

part- sccrs and the ••.'hole scor^ for the y^  tast It'os we^e lised ac 

predie/corB in discriminate functions is en attempt to prodict the 

creative,, no n=--creaiive criterion,, 
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Tests iBaiysod "by K-'sans of Contingency 'Sables 

gsats        Scoring Hotkod # Ro^s X # Coln??>;is_ 

Use %v o      Motion Haspoases 2X2 

Ifetstr;.,.-- fists of ^Responding Z J.h   ; 

PI 

fM' 

ss 

i=p 

2 1^: 

212 

C.    p. •_€.• _. 

Borde:? Gle,ssi:?lcgtiQBa 

crsati?30 noh^oreativa 

2'|.*rtite   I„   tSiZSitS  20 ;•  - 
HilSttt&~3-o ais-25©:ft;' 

cj.*est;iTa0; noa-sreatists'• 
right8 left       - 

rightP "tsrosg^., 

Va%e& sides corrsct., 
3/JSS inaa tferes sides 

*la:v5festB f6r;}C0l3|>&W^Sf5^51s ' 

:  In addition to ascertaining rhetli©r or :iotv the: tast- itenta Mscris^ 7_; 

. inated Det^eau t\rmx-%VQ and non^e^sativ'S engt3assr3a efesh ifreq ms: 

aoalyesd =j5<f>. dilfcsrEine ^©tb8?r43!sej.»onse3 differed- siijaii^aatlj amon4; tiis 

•raarisus aosrpaiiies tessad^   -?s;o eoni^n^ irffsets 'war©; taatsd,,     l       , ^••',.j, .;'. 

.-; y   lo    .Gea^ai^'^ffsc;Sjr..i),-,  • S'c-r • thiii ws10 -$*»_ fesllQ'jfiag ,qu©8t£oia jfSsg ^.^ 

..asked at^l-v«^^itsp:;'_YJ^_th0.r-8 coapantsa   ;hatr ago contributing sore^ .,.• 

or fewsr correct respamigs^/Cor-gther reapsasj» S5e3Sli2;es; »£p.3ridisg^iip©3   :'", 

th© weeriag^iasthod nasd); than ivould "b©-Rape'sisd from ths-,:intsb©Jf of "paopl©^ 

in that coEpai^*0 regardless, of s"^5i©'1.^s-lsasifieat"ion---ef -theee;pesp~L§ 'with ;.'.'- 



respect to the criterion? To answer this question,, a goo&ne&s of tit 

Chi square was obtained for each. item, with the nurabex of responses by 

each company as contributing elements0 

20 Cowpapv';iiiaf-if(pi9-ti .30 '.For those items -jhien differentiated between 

groups when individuals iron all conpcmies ware lumped together,, the 

following question was asked:  Is the proportion of correct responces 

(cr other response measure 9 depending upon the scorir^; method used) 

made by the creative individuals independent ox classification by 

company? The answer to this question wa? provided ~sy  obtaining j A 2 

Chi squares with the proportion cf correct responses by criterion 

groups for each company as contributing clemBnf.B* Snedecor'a coi^pruta^ 

tional method (6) was eiTiployed to obtain the3e Ohi 3ca\ar©E<0 

C0 Eeliability 

Odd-=evfm corrolationoD corrected by the Spearman'-Brown formula for 

a test twice the length of the halves, vexo  obtained on all tests which 

were to bo included in the revised battery„ The information frets the 

Personal History Form was such that it was iir^ .^iblo tc compvits 

equivalent halves reliability coefficients0 

The percenters of subjects answering correctly was computed for 

all it?aiBQ In the case of a scoring method invol^in,-, zsumber of responses 

as the measure \iced„ the mean nuii/ber of responses per item 8GJ.T£* as the 

index of difficulty« In ench cases nothing could i-e inferred about the 



- 12 

absolute difficult.^ o? the ite>a0 "but an esti'.mts of.  the difficulty of a 

given item as compared to another item could ha made -, 

S„ lafcercorrel&ti ons 

For purposes of determining whether or :\9t additional itemo should 

be included in t.hs revised batteryu an estiuute of the degree of asaooia~ 

tion between items was obtainodo The procedure of iritarcorreiatirg 

every itea with e~ory other itcn was not followed for several redone,, 

Since all itees h,id bssn selected or* the bar.: Is of their :.*ciaiiorujbip 

sith the critsrioa. a?jy measure of association be-vroen items would be 

spuriously iii-.;Lr, ^farther* itsnis \.^vo  selected fror. two different 

catteries of test-3 which were administered to different sarrpies of 

stibJectSo £»  ~as therefore impossible to in*;ercorrolate itocis which 

were not common to a .given battery e. Finally , no s.itimats of ite^ 

reliability- could "be; obtained fros tho ava?lnble data- "but it rii:;at be 

ejected that individual item reliabilities i.'ould bu fairly low0 ^ith 

To*-/ item reliabilit3.ee limiting the magnitude oi' tha correlations between 

iteos0 an accurate eoticate of inter^iter* association would have been 

OoTisidering tbe aboTe restrict ions 6 r-ct-i.taatoa of association were 

obtained among it;-)ras en individual tests of ;he sans battery; Ho 

correlations between items on different tcstr. wore attempted, H<:"evar„ 

i-otel scores based in  the sivjrbor of discriminating itotao answered 

correctly t*ore iaterccrrelatcd for tests vithin a given batteryr. 
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Tests for which item intercorrel&fcions tfere obtained were the PSA0 

DM0 Un8troe ftod Plo (*'or the P'J0 ixitercorrelations wero obtained cnlj 

on itoms discriminating at the olO level or better,,) Total acoi'3 

intarfiorrelations were obtained between PSA and PID and between Unstr0 

and DM. 

Pfoluct-aiCffient correlations were rsod in ell cuoaa except for the 

intercorrelations amor^ itemc of the PI0 "hoae ifcemc; were such *;hat 

the Phi coefficient vra3 a more appropriato inoaanre of association,, 
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Ao Itss BissriE'inat-i-on 

She criterion for the selection of an item to be tiaed in the 

revised "battery was that, the null hypothesis"of jjgs1 diff orense between 

the rseans of the -creative' and ncr,<=»creative p3pu3.ations be selected'at 

the o20 level of confidence or bettor,;  In addition, for each test, the 

GS described by Broaek and "l:iede (1) was used to detsiisine^vfhether the 

number of items in that teat which were significant at the ,20 confix 

.dence level or betterJ&sa  greater than could have bean expected by 

chance alone., 'I'sble 3 shows the r£nsb3r cf itsss which were chessn 

froa each test for further validations according to the above criteria0 

Mtuabsr of Itemsf. by Tests and Sabring Methods,, 
Selected for Validation 

SeBt       Scoring Method fo0 of Items     CR 

PSA fatal r.oc. of soV's ? 2C5 O0062^ 
?S.A  _ Ho0  werMble sol

so z~6 2„0 ' c022? 
PI -.   —. 'jQ 3o?0 oOOOl 
iIitstr-0 Ho0 of responses r.-_ 6 2^06 —O0197 
DSC Total no0 of  eol3s k 1065 O0&95 
Wl Hop workable eol^g.. 2 1011 d35? 

In addition^ soiae ten areas froE the Personal History Form were found - ^a- 

discriminate-between* the criterion groups, and have been included in the 

revised battery0      -\ i. 
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B0 Compary Effects 

Testa for cornpasxy  effocts showed that t.'ie items which had "boon 

Choaed from the PSA and BK tests were free from bot.i conoany offset A 

and company effect B0 Two items of the FIS and three itamB frou the 

Unstr0 t88t were found to have a significant company effect A, All items 

except one froa the Personal History Formx-cro free from company affect B0 

Since company effect A is primarily concerned with the relationship 

between companies, without concern for the classification of engineers 

within those companies* it would seem that a significant company effect 

A might te important in determining the norm.'s for a given test or test 

item for a specific company. However,, if all subjects in 3oue cornpanios 

had higher scores than all subjects in ether compani's,, this would not 

imply that a given item was discriminating between ths criterion groups 

in ens company to a greater extent than in another cor.pany0 For this 

reason0 no item was eliminated merely becsuso it was found zo  hr.Te a 

significant company effect A0 

On the other hande a significant com?an
ir effcci E vould indicate 

that the proportion of correct answers ,~i?an by a particular criterion 

group was dependent upon the company from which thin groan was iiikan.. 

Therefores it would bo inferred that an item with a significant company 

effect B was not discriminating equally wall in all conpani^s„ If this 

were ths case0 it would be justifiable to include ev:ch an item if the 

final battery were to be used caly in thc3e companies where ths item 

discriminated well between the criterion groups0 Sinca '".bis was not to 

bo the purpose of the final battery0 ths ana item which had a eignifi- 
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cant company effect B was excluded,, 

C0 Reliability 

The reliability coefficients obtuin-.vd are shown in lobis 4C 

Table K 

Reliabilities of Revised Tests 

Test r Corrected r 

PI 062 077 
PSA o?8 088 
EH «75 086 
Unstr0 089 o94 

Aa  in the case of item intercorrelations,, th-339 rcs may  be somewhat 

spuriously high., 3ince they were obtained UTing only those items lefcich 

diocriiainated bet-seen the criterion groups,, i£ov;ev<r.*0 it would appear 

that these correlations are high enough to justify further testing 

without the construction of nov; items merely to increase teat relia- 

bility,, 

D0 Item Difficulty 

The item difficulty indices general!/ ranged around ^G3  with the 

exceptions of itesas at the beginning ana ss^ of the 3--B and ?M t*<3ts0 

Items at the ends of these two tests appeared exfcrenely difficult, 

because most of ths subjects did not ha-^o an opportunity to aV-ranpt 

then in the tine allowed,, Even though ti.o amount or  information tsus 

limited on av.ch, items, they wo^e nr,\,  include:- in tlis re~issd battery0 
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since with both taste, a large number of items which had been attempted 

"by nearly all Sa  did not differentiate between the criterion groups, 

B0 Intercorrelation3 

Phi coefficients between discriminating items on ths PI are ahown 

in Table 5o -As previously nentioned, the item int ere orr slat ions for the 

PI included only items discriminating at the a10 level,, The corrected 

reliability coefficient for the PI0 including those items discriminating 

at the o20 level,, was 07?t  which would suggest that tho item reliabiii<= 

ties are. quite io*0 This ia not uncommon for personality itemB0 It 

would seem reasonable that those item3 discriminating at loss than the 

o10 level may have done so at least partially because of lower itom 

reliabilityc, If this vers the case, it would bo expected that itsm 

intercorrelations based on those items would be spuriously low,, and eo 

low as to obviate any inferences from thsms concerning the construction 

of new items„ 

Prom Table 5 it is appa rent that the ittsa intercorrelations for 

the PIe even among the items discriminating at the ,10 level or better,, 

were quite low0 If items on the PI are measuring several distinct 

personality traits associated with creativity„ the number of it-en* whish 

measure each trait was extremely small oa th<* experimental Lwutg and 

should be increassd on the revised test,. He/ever 0 with the infonration 

which is available at r>reaent0 it is not possible to  s»y5 with any 

degre« of certainty, that unique factors are being measured by items on 

this test0 In vi«w of these facts, a compromise solution «fss re?.ched0 
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Items which discriminated at the  -20 level wore includec  in tho rsviaed 

toat„ but iio new item;; were constructed,, 

Inter correlations  amon^ iten3 oa ?SJ are anoint fu> liable ;: .    'I'hoae 

coefficients ouggaet   that most of the itc;::s   :>n this--   tasfc are va least 

moderately associatede    lfec€*pticn3 are it-SEis 9 cud 1.0 yS'iah appeu:? tt  D3 

oasswiiat unique -    Since a largo majority of the u:.\...;i:.:\l itev.=: clia04.i« 

ainated, and 3inco the wstrteiato of total sjore  roliaMlitr was fairly 

high*  no asw items were constructed for this test.-,    I"  tha even': that 

iteics 9 aa5. 10 lo not correlate yith its?:?  iz Eattery ':'.'.-, an attecspt t-ill 

be mado to eonotruct similar items0 

Sable 7 ahowo the associations between the diEcriuizatin-i; iiess 

froic IM0    While tho cc:-relations ebtainsd aro ec:noi?hnt icsfer thar. theso 

for PSA,, no additional IH items? have "beer constructed to dateB  sires the 

structure and content of tho DM items clc*>oiy resembles '::hat of l?5Ar.    It 

is expected that itsEE from these two teals -;ill be at least moSozately 

correlated v/hen it 5 c possible to malw comparisons tsto'eon thsrio    Xf 

such is net the eaee3 additional EM itens will bo but It 0 

later* itum correlations for tho Unotr0  tost ar-.   ciiovm la ula'ulo £ . 

-ill discrifiAnating items on thlo test were fairly highly  intsrcorrslated., 

and total score reliability was tho highest obtained for  iny tost,,    V-.*c:: 

these re-cultc r.~ now Itssi construction 6i*eia©u warrevft'-eu .! JI*  bhie teat. 

For total score intercorrelatious,, all itotss v?h:.cn discriminated at 

the „20 level or better were used in each easoa    'C'ho;e correlations are 

shown in Sable 9„    She 'vaouat of saeocisivian V-oV-veen the   ;ests Sn 

r--/r.r.oi*y A waa slightly greater than in Batter,/ B„    Howava;*.  neifchw; of 
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Table 6 

Por,er Source ippara*^»a 
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<C 111 « !,l. 

ic*-* ./'•a 
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5* r.38 
6W 
75 
92 
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'"2 oigaifieR itar.   scored  uoti 1 rntberr ou   se1Uvb:.ons0    VI eigz.:l:?ies 
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ItCK dates' c or re 1: it i c na t 
Unstructured  ?eav 

Si 10 

2 o?2 ,,67 »&* ,67 ,60 
3 06? ,7C .,65 

o?7 no -6'-'- 
7 c78 ,~61 
8 71 

Sable ? 

2ot&l Scors Jnterco.rre3at5.otis 
Within  ]3f>tuC:;13K 

S«st PSA (Jnet?c 

DM o3?0 



thsse correlations was high enough to justify the uoauir.ation o; deletion 

of tests from the revised battery* 

In general at irif^ht bra seid that the results of thf. weasuras of 

aRSOciatioK obtained smanf; discriminating it3sis on the several tents 

vrsre Boaewhat, restricted, both by ifcflaj unreliability„ and by tbva fact 

that all fctens wf.ro correlated vrith the criterion. Therefore^ u»iC 

conclusions dratra fro : these results must be tentative ct "castD and any 

decisions as to the c'nstructioa of additior.il iter^s should probably 

not be loade on the basis of thsses eonclusinns alone. Rathers  t.'iGoe 

inter-correlations v.*src- viewed as very rough approximations of tje 

relationships which enint., and further iterr. 20 rat-met 5 or: V?U.B postponed 

until more inforpation about present ites3 could h? collected, 



To   %«TJFCS piass- 

M has already been sWJitio"'.Jj8,   Eixarigajnsir&E have been made to teat 

a satnple of saechanieal engissej.; ':^T3pp.-3rcl£.si eur* is three adaancad 

sring courses,,    'iuaiyots yfijJX bs gj^m all of t-h-; raised testa 9 

i&nd itera intercorrei&tioas "will t& obtainarU    la additions two of t&s    c ; 

classes to "bs" tested *?ill be sectgiars oJLee&rses d.ealing with aiacbiua 

a&d -ffiachise element design   ^or ^tib^sets In these seetieas's an lster=>'^. 7 

mediate critsriofiBooasietiisii of • ^Las3i£'ic&tlon--'by ip&i section ir^tmcjtS£o: 

Mil bs 'available. ia_»he sess ftt^*©*,   Wifeb. taaLs t^©rsaiioiia, aa^sti~;i v^L 

sate of viasj pr;©din^iiee; 'Bff:iM&P<3%   »f ;tiis
: revised testii_^.rl&e .polled.::; Th- 

ieve! ssay 1?# O'btailiodo •-.,-, . . .;.". :      v„    „^ ;;'|",  • 

A .: ': 6ms© Ister^o^fei'^f-iSiS ^e>^"4-11..items are. avalIs.D5:es  tiis f-i^l~c-""?^ 

test.battery '»ili:7i%^                                                                       coastSSctgid'•-,,/_ "r,~j'. 

if unique fSuitors -a^N^9 -xn:-ss.m viiomolidatioa ms?7£% Imlo If'"intesS= 

.correiatlQj^-'fcre M^:^^^»:^^|^^^^'^B^^^^'%-''-^^i4^ib» aVody- : P: - -- 

will be i?.rid.ertalf.^Co    Indu^isie-e $^» ri6w^feixig. 4i>atacted^o":^t&iir *be.: ^^;r 

subjects ne^ssary for -t^i-s^-st^dy^.                  '  .,    :—,:/;. T••    -     •..;,"--.fi,-...-       ;;:; 

-'?a*: -lUTt'miT-^osk- 'sill :b©*: eo^t.irijjs!^* zupos fee mlMity of ^Jfche revised 

•bs«t?s^-.p- -:if;ia Mghly -valid, ba&^qr of tests 71s obtaiaedj^the nsitt step 

sample of .8Dgi3iee~ tv:-l^a?2•"*A^^;..4if^&^iTit"'lEd»sts>i«i» t_ and''in yggi&m 

fi-eogrephical. lo«ati-oaSo-    If- 'the isolldity of the battery^ie;.too.. lew. for 

satisfactorypre&ietloni,R®¥:te8te! Hisir fee constructed in the hcae thafc/- 

other ffiPi.-o-fmit.fu?'. Kejtifu^s ^-^"felli'tiQ^ jsa& be measured,, 
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