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RAAMMUM OV q1'1iI ROIMTN

One of the most Iportan~t prob1wis of per-~oaxwel maapme3nt lu the
Army is idintifying (1) men with qualities of leaderalf.-, and (2) men
who can readily be trained as officers and nonrommiv.2ion•d leaders.

ful than others. The pnurose of the pronent study waq to .raluate three
new pictorial tests of personality as predictors of le~agrh= p ability
at the U. S. Military Academy and in Leader's Schoo•s.

ESULTS

1. For a semple of -ri-ates enrolled at Le•_der'e Schools, two ot
of three of the tests gave a better than chance differentiation between
men raled. high by their associates and men rated low.

2. The power of these tests to distinguish between high rate-A
privates and low rated peivates is about the same as a test alysady
in use: 'the Leadere Self-Description 'Plank.A The new tests are not
closely related to the old one.

3. However, for noncommissioned officers at Leader's Schools, no
one of the tests differentiated between high rated men and low zvated.

•. None of the tests gave _cores related to Aptitudc=fcr-Servica

Raings for cadets at the Military Academy.

1. The validity of pictorial tests used in this experiment was
ine4-'fient to add signifioantly to the validity attainable with
Se-.-Doz.-ription Blanks previously developed by the Personnel Research
Section, Perconnel Research and. Procedures Branch, The Adjlutaut General's
Offteq.

In order for picori.a tests to become effective leadership
predictors, it appears n ceuary t- a£ffct improvement in item content
and ormat. Whether such Improvement wouvld be sufficient to warravt

WORxK S6LUM,
Three new Viaet!is ? t• nt•,jD •.

Teo.• nrid.bi - ciatrm r, Tael we1e• admin etredL to 216 oa.peI at
tbv bkca'iemy WnJ LAi8 ezlisto wMaInA f ~jr~~ol~ In

+7- '- 4z t5-_ ~~' W -.- 3 Z~4�4 , _ 4., ~44-.
-7
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u. T'O au thnsA ±t-emai, ý.n wob at tlirae AJ.W ujw~~vi crw
r-Joec-Avc: iests• whiflh diacriranatc betweu supsrio- and inferior

leader eamong Weot PoAnt cadets and e!listed trainees in Leaders, Schoole.

etoring keys for the -csec.-,rnt tS lsk14orship In new samples oZ personnel.

3. To compare tha validity of tiesai keyis with that of a biograph-
ical inventory currently used• by the Army for laadsrship assessment-

4. To fsctor analyze the several tests found valId with West
Point cadets along with other leadarship measures, in ordor to inves-
tigate basic personality factors intrinsic to such measures.

B. Method

1. The Tests --

a. Picture Interpretation Test - involves elective ident 4 =
fication with I-V---. dualsa depicted iv various roles and activitlem:

b. A=y Picture Story Test - involves the ranking of state-
ments with regard to their appropriateness in describing each of
a series of pictures.

c. Pictare Yill"In Test = entails the rating of appropriato,-
noes of reiondcer- in conversational situatiore depicted in
cartoons.

d. West Point eorronal Tnventory - a esriEe of blo.gaphidoi
a= seif-descriptive questions, used with West Point -OMets.

e. Leaders Self-Description Blank - a series of biographical

and self-descriptive questions, u3ed with Leaders thoo_•l tranlnhe

2. The Criteria -

a. The West Point Aptitude Rating was used as the measure of
isadershir perform.nce of Wost Point ceadetso This is a composite
ratint on lear1ship fmlf, by ths ca'_&, pears &--d uctical orric•.r.

b. The Apcociate Matingt maintly a nmonir!tino rAt!Ii DsV
'n-s emplo e-d &•s ,.t standard oa 3 3aaersbip rpe•f =r!ese of Lea-srF,
School tratnees



V'.nt•.• s.nn. _95't eaders School tr-t'nee• The Wuot Point iPerorna.
ltizuntoryý it-iai nl!> Ltfi tee to these caiýte. Grniteenon date, were

obtMatedI. g)r aS w'aay of these iy1ivd:-&~al-, Ffij Jieedb1";

to All item- on the three projentise tests were bise•r•ly corre-,
late-& with the crite-ion. This was done for four groups of subject,,
as follows: two randomly selefeeteid Crap- of caedti, numbering :?JA and

S......t" •:- .•- -, • ' 7- .-. -w ... :. .. .- y

uonxissioneo. cflr:cors en'noltsd- at Loaders ichoais.

5. Scoring keys wtore developed from this analysis, those items
befrz keyed w- ch had criterion correlations minimaily sifiea.t at
the 104 1a VAw of Confidence.

6, The Picture Fill-In and Picture Interpretation Testae and the
Loaders Self-Description Blank, were administered to a new sample of
;,96 privates enrolled at Leaders School!; Criterion data were secured
for these individuals. Validity and reliability statistics were
computed for this group.

0. Results -

1. In the two samples of West Point cadets, there vas no better
than % cantrn ralationmhin between responses to the 1 tems on all three
projective tests and the .ptitude Ratings received by the cadets. The
Vest Point Personal Inventory had a correlation of .35 with the ciri-
terion in the two samples combined.

2. Similar negatIve results vret- obtained in the Itawiu analysis
of the tests against Associate Ratings of non-commiev.ioned officers
enrolled in Leaders Schools.

3. In a oample of privates enrolled at Leaderi Schools, it was
possible to identify in two of the three projective tests an apyeuiabiy
Lrger-than-chance number of items that distinguished between the higher-
and lovcr-rat,3 men. These two tests were the Picture Interpretation and
Picture Fill.In Testo.

4. These tests, when scnrnA, for tde new sample of privates by the
scorinc ker developed or. the first group, 4elde.. validity coefflcient
of .26 for the Picture Interpretation TAM!, azA .19 for the .P±cture
Fill-In Test. The Leaderz Self--fDeacription l3iak had a vatid•ity coeffis -
c"ait of .7-0 In this ;3&irple. Eazh of the's coe-fficionts Uiffore sir-
ficantly from zeru at t'l 1 le-el of c. o1,mt)Ve

5. The .rl !. PFWlf rs1Iah~h ti-11 cr ff- * ,e- aueents by tLlt
,Snearman-Brown Pro,.y for•aiula, wtre 8l.,r the P+cturt iut•r--•rtnt- d

"a,,t,- ...... :'or "': ?_• fnre- T i - .Tv, Tel -. i • -he c-"-k -r• in-..- ..

n.. .... • •P.z-of•. the tWO er -. i. A E FU , ".i C ,.-n- ,-(-.fl t. ,h_

>taija'-r'a- jr- T Lj Z t~



i. The thrj'e projecti'It-, testuo ttý aew coiwtl tnR re of no val~ue

2. Thes++ tests are ala# of no l'tu•s•tr ltiadrsblp .....s.. nt
of non-commtpuoned officera in Laa4er! Bho.-3-

; • . - ., +- -.. . .

and Picture Iate-zreta+ton Tests on a sample of privates in Leaders
Schools. Scoring tte t-vo teats for a new sample of privates by means
of these keys yielded scores which were sigrificantly correlated with
the criterion of leadership in Leaders -schools.

4. The biograhicaX inventories (Yest Point Personal Inventory
and Leaders Self-Description Blank) showed significant criterion corre-
lations in their weupecn-%- e !-0pIa.

5. Among the Drivat3s1 , thi two valid ,ro jective tests did not
add qpr*eciably to the predictive power of the biogrsaphical inventory
when coMb!ned_ Wit% ±t " 4- •-' regression equation. Nonethelewsa

their correlations with the inventory are low (about .35), as is their
corrolation with one amother (.18).

6. It is Inferred that the Pct-re nI66lI- a, Tat d the Picture
Intezpretation Test show considersaie proalse as techniques for leader-
ship assessment, althou4 t.proivements are nseded to traslate this
promise into a state of practical utility. Suggestions are Made mat-
fest in this study as to how improvements n&y bo effected in resn1_ toe
(1) power to 4i+u-iminate more accurately beitween superior and inferior
leaders, and (2) extending the raage of personnel with whom such tests
would be uSeZLL.

7. In view of the lack of validity of the projectire tests among
Wesat Point cadets, it was not meanin-ul to proceed with the factor
analysis designed to reveal the b"aic pereonality factors common to
these and other measures of leadership, so that this objective of the
study could not be achieved.



~W:rtndbiya iatc tprmo ljpo±ý Lance to the, A1ixy0  ALcan~tfl TAV. y
0 ,U ttiat zQL I tlLMU'w.,jr AT h,2etrc baca u3f .ti½ ..puma~rtnUV. by 'GN

Srmv on Itec•M•quala for accompliehtng such identtfioationo

-~~ ~ uiai mvrpiw~c5 in aesaermirdng wa mrini leadership perionuancs,
;......ato ,..-od'I •are much to be desired in

the way of validAty and accu-racy In recent years, the etAdeve be.
gxuwa ,uure BuAstive that projective tests1i may hare promise along
these lines. However 9 these tests are typically time conscing to
administer and score, and typically require trained psychologists for
tneir ihterpretation. These characteristics are manifestly unsuited.
for !r-g scale military clausification purposeu.

!o circumvent these defliciencies9 The Personnel 9Research Soction
of the Adjutant General's Office undertook the preparation of seversl
tests which are fundamentally projective in nature but which are eon-
abls to group administration and objective (even machine) scoring. When
any new test is Czonstructed, the questions of its validity and what it
measures immediately arise. These questions bec,-me even more urrnt
when the test represents a radically new departure. Thus, in the case
of the new objective projective tests , not only are their particular
validities unknownr, Int also subject to question are the issues of the
general f rutfulness of the approach an-. of the unkerlying paychological
dimensions measured by such techniques.

The research described in this report was u-ndertaken in an effort

to shod light on these questions.

II. O3JZTIYIS

More specifically, the objectives of this research may 'be
described as followse

A4 TO cA.r.t..n t11 m.i..y of eaah uf othree objective projective
tests for measuring leadership perfcrme.ce of Army comm.ssioned personnel.

10 To d-tepmine the co.rralatioz of sach item with a
c.iterion of leadership performance9 on the basis of which 'to
develop a scorin% key for each tapi-_

br~~iitctivr , x -equJiros the evpnnlnee toA-,) nr~tr
t- .. . .h 44.,j t rreaabr +7 i?•,% oa a1 r,.
unozcbr to reveal! asp.•chc of M• = y ... o•Pwdi .•



T to Sqc•vtaiyK for each ot thesa ecoriis keys its arlia-
biiit?- and vsaiditty against a ':riterion of." Jleaderalhip perfAos'ma7±oa

SJ-16G.L Jf 00mmissioncki psreonnCl,

Toroqvr '6ji -- laiv Y&aJi-t~1W 0iDf-eabetir W'klf.

oyei another, and with a self=descript4on auestMLonnire.

~ W a on F AL v~L. L J..!A1- . tA 5L apI V;L u.L nxWC" UV ua. dL IflJ( M'aIVJ L U. ... ~
personnel.

1. To determLz thLuuurr.la".i. of ea a itm wi"ti 0 a cri3.rion
of leadership performance. or the baesi oi which to develop a
scoring key £or each test.

P. To ascertain for each of these scoring keys its relia-
bility naiL validity against a criterion oa ladership perforzance
at the level of non-commissioned personnel.

3. To compare tne relative validities of these tests with
one another, and with a self-description questionnaire.

o. Prom these datt, to infer the gonaral promise of this type
of test, and to deduce indications of which lines of future develop-
sent seem most fruitful.

It was also hoped originally to factor analyze the relationships
among these tests, together with other personality measures includ-
ing ratings and behavior measures, with the objective of determining
basic personalitAy factoirs gauged bi r raoh -"w~'" '' *Bnc 4.e'-a

•,c variables were moro appropriate and available in the contissione&
personnel situation (twest Point)k the plan was to perform this
analysis in connecttin "eth tphe data&taiae'i from that sample.
Wowever, iUk was discovered in the co-rse of the ye sear-h that the
projecUive tests wore virtually uncorrelated with the leadership
criterion In this uituation. thus making the planned analysiis
pointlete.



tA~,~to~zp~s f erorelwho wore spatnntv of thes -" I'ei' I
of iedrshiD activities for which such tent- •,s.t b½ abl,; ayuse-
-.Mont techniques6  An Baditioýal tauiremeut ttWr --•innhe rI*

In accordance with thesei stanmdards9 caid;,to 1z" tthi 4paK- o1msuosi
of the Unidted States Mxlitar-r aademy at West Point were chosen as
the sample whose characteristion and activities were aprozisatellj
representative of personnel to be assessed for potential leadership
at the c#isioned level.

Students at Leadership School. were selected as ouitable for
representing poteatlal leaders at the non-commissioned level. This
group is actually composed of two subgroups, as regards age, back-
ground, and previous experience: privates and non-coonwss•oned
officers. It .a-% deemed advisable to investigat seoparately the
validity of the tests for each of the two subgroups.

Tlis, there were three categories of pereonnel who were the
subjects of the investigation: West Point cadets, privates assigned
to Leadaruhip Schools, and non-commissioned officers assigned to
Leadership Schools.

The research design involved the following steps for each of the
categories of personne!:

1. Adminlstering the three objective projective tests to secple-

of tin personel.

2. Colle.tion of criterion data for these individuals.

3. Correlation of the test items against the criterion.

4. Development of a scoring key for regh 'wlu

15. Application of the ke1 c 4J ts a"- o-e ape._ __ .• • h test resuitu of new samples

of personmnl.o

6. Corr.lat.ioa of the scores oxi each test with the orliterion
of leadership perfoamn•nce,

!- the reminder of this chapter the tests will firet be9 doe-
or.bef, fc:lteio•v 91obya d fcripntlnrn foir the cadet n .c',€ -f t+a y

v ,criter-ion. procedure for collecting: data.- mn etb~sdq of aayn
tuqi9 JL nw-l o1 -.;io&at onof wi. I !, preaented

a --- - -.p



.he foflo'win,,g terito were%. inu;.LidAd atn the validation ptaudyv

This 4-S? item t.3t consists of a aortlau of AIGG pICtuZr8Ug come of which
present IndIviduals participating- in. rm±tZlAinsJ7 a3ttitilten irviý r~)Ire-:

~I2 *.- az •... ... a•ut ,, w ,UMH

indicate that the test is a maesure of interests, although it may be
considered a projective instrument to the extent that the examines
tends to identify with the situations and individuals illustrated in.
the pictures.

Instructions for the first six parts of the teat follow the same
general pattern0 For the individuals or situations presented in the
pictures in each part of the test, the examinee is required to choose
bteen two alternative reactions . as follows:

(1) Part I

(a) "La, I would like to do what he is dolng,O or
(b) "Mo., I would, not like to do what he is doing."

() Part

(a) "•ni, I would like to be that person," or
(b) "'ho I would not like to be that person.'

(3) �Pat MI1

(a) lIY, this person is likG me, or
(b) 'kR, this _•aron t8 not like me.'

(a) 'frs• I would admire this personO or

fI) "No, I would not admire this person."

(b) Part V

(a) ¶ ,, I am good at doing what this peruon i! doing," or
(b) %p, I em not good at doing what this person is doing."

()part V1

(•) "Yo. I lAke what is shown in th¶I- it"re." •
(1,) v1 o. I do not like .,-tat e. nhown in tlh picir

jt'a t V'I dt -ff 2-' id' tc.. .... .. t i.. .
r'. !i tftc.'- H• z-;+•,n-:i - -• ; r -... .. -.,: .-• .- • 'e , • • a• ,n-rr ]•

r'7 *n.aM Ifi



iQ thetThematitc Appercep4tioni3 K Test3( tor each~ ptatxementheeae:i

itew prste inr iiao ma thitdl of trbh ite oam W- or
_1&e the pwichttre deis Actie fko think oC tM&Ur i&heain"

8ntr uy Pit t1 th isnry Ta ent, withi eh 1r1, anso seleWr tto
MU

The Arm Picture Story Test isrt an tbjehtive testc. based on the dcnApeal

pictures. The pictures inluded in the Army Picture Story Test Involve
both miletfary tno non-pcu ilitary sirtuatins and. are not the pictures used
in the Thematic Apperception Teutte For sohb pirture9 there are thirty
items pnresented in erousps of thre. The items are relatively short
statemente which are descriptivr of the pleture0  The examines Is
instructed, to read the statements within each triad and to select two
statements: the most descriptive and the least descriptive.

-The statements used in this test were obtained by adminitertoo g
the set of ten pictures to a large group of soldiers in a faroe rerpoae
situation, The descriptions written by this group were edited an
arranged in traladi on the basis of their frequency o1 occurrfene and
with respect to a number of clinical categories. That is, triadl nre
composed of Items which were approximately equal in frequency of occur-
rence bat which dealt with different personality needs.

-3. P1lmtut hfli117-2 2-01,D 1LeO-2. DQ. 1-*1 (DAi AGO PERT-1.70'6)

The Picture Fill-hIn Tet is an adaptation of the Rosenzweig Picture-
Frustration Test. It differs from the Rosenzweig tee; in that the
nesonses aion obotained in objective form. A series of 43 cartoon..

1.4ke pictureGc is preeenald, comisonsing a totn' ti ofme '330t J10..4T
picture, one individual is represented.ct as saing something to another
individual. Some of the pictures deanl withmilItary s-ituations9 while
a4 pictures were ta-ken directly from the Rosensuveig test. Xn 8ZL
experimental administration of the preimtnary Form of the Picture
Fill-In Test, the examinets wrote responses in the cartoon balloons,
Responses made most frequently by this e-ped.mental group wer selected
for each of" the -pictures, Gertain 18!oe-h365 which seemed to be Darti-.
cul "C' ly re'rea~iing or measur~ing important factors also were included.,
regardless of their frequency Of occaUXr~r~nceý rr ' it e
respDonses were gslonte _ and are presented below eech pint-.tire in the
Second Form of the test. This f-onn., which was used. in tho present
investigation. was devweloped so that it would be suitable, for objec-

t~o scorns .1. thn fnlloirtng ran~nerý Th_ e t kraýtrauioau rtw that
the ex-pi nee ratu- eacnr" of the respc-nese, orosented with the Pictures

±t oottho ' :te4 it. ts t't th!Ie per~tOn Shown Won~i-d give
that ~ Il 1m~ b.3 ratingL Of endtI' tuapopnse -is ncopt -'ýG n the
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4% PI !A "-ro-

g~ !J~i 60xl tr% ~Ry -%Mr lk tiAy

-- e-t •oano r4'• •. "ic~i-4X materalnr iTher item are 3,94 h

•ecienI i ~n-vaviir ot ee~ -eln sit 45er4Aom hara"teisics" 9te- nIJUvL ua ff s 1-neP-Mte• 1AM2=r 7ec th aeen in

eac•U Tyg r hire•h e t a paeagri p ,o rof u'" haq ALn Setin th
test does not make uas of n petorisl material, RT items are in the
formn of tatftan-ntor coPcer;-ngn variono9 char-acteristics, as foiloweS
Section I inttudee pairs of statenents dealing with personal charso-
teristics: the individual is instructes to elect the statement in.
each peir that is the beet• deacriptnon of him, In Section II9 the
incliviual makes a choice 'bratween each of two activities as to which
he believes -he can do better0 Statements dealing with likes and.
dislikes are presented in Seotoon 111. ande the investlgation mIt

uslects the statoment in each pair that he likes the better. Section XT
cOfaotnti statements describing personal characteristics, likes rd dism-
likes, abilities, and beliefs. For each statement, the indifltea2 o 'zdi-
tatsVYO whether the stastement applies to him or does not appiy.

5Wt L3M4bQz Ie- -ledoio Mu&4- torn IM, 1 Ui an
Unverp rat tr tn.

The LeairsO Sel-DosDariptiou Blank is a 342-ite. version of the
Biograpbical nformation Blank and was used at the non-commissioned
level at tbe Loader 8 Schools in tha prement investigation. It in
similar in Com position to the Vest Point Personal Inventory, but tUs
emwi content o±f the- items is different. Li~ke the Vest Point Per-somal
Inventoxyh it doe not present pictourial mtteral and consists of-- four
sec tionin.

SectiOie n acon-tuains pairs of statements u fi1th oneth persooal
oheaaoteristics. Me examinee chooses the statrnt from each pair
thpt describes him better. The pairs of soytieflti In Secof 11
describe varzious activitiet, and the individual selects the activity
which be can do16 better. Pairs of StatemA?1*Fi- Areresented. 4y" '2ahs%-4n
&eaalimn u-1 fth Ukei emind tdlikeA -s ,aud the5 inctniActions require nl'ict-
ing, t1he statement that you like bettser Personal character-istics,0 likes
aad dislikes, abiiti'biee !-a beliefs ma-ke up the content of $Res4t±Vn T¶J,
aynd the exatnee is insitructed to Iypiviate whether each Biiaterfnt
0ppl~i.es to him or 4oe,6u not apply.



Thv ~ ~ ~ ~ waini Virt, -i c~C!t~~ crr-Adeta at the U. S.
Milit~t1t t~eadeny. West Point.. In Ju1ly, 109500 iirka tIVAC subjikctw or ths
invrestigation. A total of 454 ennrtp!, rat s *uite.

A~railabie Caepo-' from thin en'uple VGra';e tti i~~~I

anlysli. These subgroups compwiGed, respectively, 213 and 22M cases.

2. Tests1.

The tests employ.d with this sample were:

a. @c&iA0 jkrL~trMrlf& 2WIL9194, (DAL10O2X-i2Zk
b. k=,L Z1UfLa innz XAst 8242n A. !Me& im m3

0. LMUMl fl12-1a 7n-8t; SecondA y, 1949P
(D14 AGO PMT-1726)

h1 XAt &21aot tnznpa lk I4etor 11* (Z§61~T

3. Criterion

The Aptitude for the Service Systm 2 was ascertained for
each craet for u-e a a criterion measure of iGsdersYhpQ The Aptitude
for the Service System is used at West Point for tha purpose of pro--
viding an accuate evaluation of the leadership effectiveness of cadets.
Tnhe Aptitude Uating Is a composite measure including the pooled opinion
of the cadet's Tactical Officer _..d a esemll grop of clasaat, wliQun
his Oin-pwy. The evaluation by his classmates is ac•omplished through
an associate (buddy) retinA r, ta-

bali cadet Is ranked In order of merit by his Tactical Officer
e#d by the cadets in his Company in regard to the following definition
of leadership:

"The criteri-A&on of w f-t. 9 ajnal laAa- -h. 'e n~ilv, (1Z:

nwhn placed in command of a groutp) to elicit the group's maximum coop-
aratIon-: M -aint-ln the highest possible standards of admi.-ntration and

1 A description of the tesaus used. in the study is presented iM

.etr~iled description of0 -the &~tjitudea £"o, the Serric System may be

found in 'The Operation audt A•micsratio.i of t Ar hait-u&a for Che
'r71. 8 System, 1JS.M.AA West Points New Yo*K Uittd States

Miitary Acadez:V. 119M14



I -t-4l nos~ and at tho UMr'tm. @ez pst hignWL±L

trom the raw na'~~ Mýý "&Aag r61Ax Zo~i'd we&A ~ada I"~t:We~tt .... r .- ....... L&-&- •- oi•_, (eifien Art • tnda

r4 Th ''-ti- OTact Metn Ste asignedt a Ire-,jit of one&-
'-- in ccmbinin6 t - th t niuiate ratings. It ).s this final

or coOIII.-si%. Army 6.an...r. t... ti g (p.t] tudpc D,,rata ng), --• ,•.e% a

4. Procedure

a. Test Afministration

On June 30 and July 1i 1950, the four touts were admin-
istered in group situations to 216 cadets of the first and second
classes at the V. 5. Military Academy, Vewt Point. The test battery
was divided into two sessiona, two of t;he tests being administered
in the first seusioa, and the other two tests being given in the
second session. Bach session required aUbout •t•hi•s ULU of tcctng
time. A s.milar procedure was utilized when the second group of West
Point cadets was tasted on July 27, 28 and 29, 1950. This second
group of cadets numbered 238 and were from the first and second
classes.

b. Collection of criterion data and co-g.uo"
criterion groups.

OrIterion data, entered on Hollerith cards, were
received from the West Point statistical office. Those cards con-
tained the cadet serial, number, the meaI-. Aptitude Rating b'sed on the
first term and the second term of the second class, Ati bude Ratings
for boih tcrme, and year of expected graduation. Tha criterion of
lead-erehip effectiveness utilIzed in tide investigation with the Vest
Point •s-aple was the mamn Aptiltade Eat-in which suari.sos the cadetIs

leadership performance during his second class.

The total sample was divided randomly on the basis of seriel
n'mbors, group A being cooosed of thorn t'aio.a w4+h1 a~ ia7l--aj
-berg , ad Crou- B having odd,. serial numbers. As a check on the
ramDuomees of this procedure, j and F strati&4cs were computed between
the mean Aptitude lIdex criterion scores of the two gronps thi e
analysis indicated that the two groups may be considered as ra•Aom
sample. from the -eme population in regard to the leadership critorion,
Th e r--- oi frac tioniazg the samie in thie manner was to make it
possible to perfTorm a donlbie cross-validation on the scoring k ya do-
rived In thm ittem wJalyBos.

Ima, •- _



compu~ation. ti tho item validities wu facilittated by making use of

The Aptitude LtJnnt criterion was normetlized b7.rai.m ,-I-- the

distribution into equal frequency eighths, an assignig the sta•recare etyvcmlent of the mid-point of ealah eighth in a normal distrib-

tion. to each criterion score within that eighth. Thus, all caesfalling in a given eighth of the obtained distrilation of criterion
scores rmaeived the same standard score equivalent.

Wie the sai e atencral item ariois prmaliz e wab fold odi d for
dis West Poninto stu, somrehat differint tenhque ofassi ng thestandard.
item respoases were necessary for the ighffeut thuts, as llfose:

fl) n icture Intehfretation iedst 194ib9 tIo AGO cRT-1775)

The item responses in this test fit a natural dichotomy since the
examinse is instructed to indicate either "Yes' or "Now for each itea.
Thus, there is no problem il dAchotomi wing the re•sonn•_ea for thg pur-poses of the biserlal correlation type of item analysis.

(2) &azj Picture IkflZ !Ukt. D&fln .& 1950. alyrqufl
"Universit ress. As described in Section III, A, Tests, the Amy
Picture Story Test requires that the individual choose the most des-
criptipv and the least descriptive statements from groups of three
items. Within the triad, the item that in c en &t- N ponet
deucriptive is marked A, while the item that seems to be least des-
criptive is marked B. and the intermediate item is not marked. Yor
pulposes of obtaining item frequencies, I.B.M0 graphic item counts
were made for each item, for the A or B alternatives0 The trichoto-
moun alternatives for each item were dichotomized In order to apply
the biserial correlation item analysis technique; in doing this, the
extreme alternative (iiKesti or "Woret-) having the larger frequency
of response was used as oae category of the. dichotomy, while the
combination of the other extreme wiLh the intermedlate a3ternat-ve
cWU&WAttie oUher uatuvory-oF. This arrangement was used. in order
to) yield the closest approximation to a 50%-50% dichotomy, thus
maximimintz the statbility of the reciltlng I temn .- 1•l•-4.- coo gff ieni

Kolbe, L. E, and Ed6gerton, H. A., "A Table for Computing Dseralal

ci. J . 1936, Z45.4215



th. item t4 e appop.,,riat•- iif~t. nt- as ewjmlatned in Section III, B.-
Tets;-_4. rh htrwrenluirod bY IRA'4se T wm- ro~Ž2~!~Lhim-t

thebn~n b B nnti 0t., xIyi. taG; K4ýA'eliiitl6 02k Zsp0o A( L o
w~wua~ n~I ~ 4

rv~r 0 th'z Ioa~an u~ig
The basis for grouping the B _n& 0 regponses rather than utilizing
a-:!-_- e;ther zjbitila~tV"1- In -Ww o&hutiz he resm;:tsu was bofth

to believe that -3 (Th likey!z to say something like this) is closer on
a continuum to C (Io yjjr likely to say something like this). More-
over, an inspection of the item responses indicated that by using the
dichotomy of A vs. B and C, the ideal 50%-50% dichotomy --a more
closely approximated.

(4) fl Po•n •jpLOp• n 12949 (DA AGO PT-1756).
An item analysis of this test was not necessary since the scoring key
had a•reiy bo.n ds"rlopod in a pnrvous study ain wa s daw availabsI
by the Personnel Research Section, AGO, for the validation phase of
the present investigation.

b. Pattbrn Item Analysis

Since the items of the Army Picture Story Test are grouped
in triads, it wag hypothesized that the pattern of responses might be
significant. In order to investigate this hypothesis, the following
pattern analysis was performed: For each triad, six patterns of res-
ponses are possible. For Group A of the West Point sample, frequency
counts were made of the responses to each of the six patterns for each
of the 100 tria-ds. A level of significance test baved on X2 was made
among the froquencies of the patterns for each triad, contrasting
upper and lower criterion groups. This procedure made it possible to
estimatc ~the vlidithm uA tw± %attcrn responses.

c. Cross-Validation

In general, the validities of the tests were estimated by
computing Pearson product-moment correlation coefficients between
th8• •uutir kvu. derived nnd th.e Apti tude Rating leaderh- ip criterion.

In faollnwin this -Procedure, the toc somplos, group A (even serial
rumbers) and group B (odd. serial nm'berri) were treated separately, in
order that the scoring key derived on group A could be crossed over
and validated ob Group 7. -t ,he ncoring key obtainod on group Zw c....l"

he validated on group A. This dortble croessvalidation technique ma-es
use of the rr!cipl& or roplication in determining which items nr4_
.ong-±•tent•y vrwlid ±&n boL s•np._lei arn permits two minimum esti~matet
o0 11-to v&l+dty of•:? t;-. tedt-

Z" Z; 7."1_t I-- -

:+ • ,-.¶7 , l. ."'•J J:+. -" - ....S- ... - --- -..-. 59--. +++-' 5 ,Attf +f ± ± .tt T Y Y ~



Ea. Item Anclya±s 3aron

The enis-ted personnel osmphep in thtis atudy -ere
drawn from Army Leader's Schoola whose missIon is to train
personnel for leadership, pr4makil- "-t the non-commissioned

uonas'o ox privates who have just completed basic trainirg and
who have been recommended by thuir company officers as evidencing
.I er.hip potential. This source of stxdents is called Npijpe-
;Line". Other sources have included reenlIstients and Natlonil
Guaard personnel called -4 for active duty as a result of the
Korean conflict. For these groups, training at the Leader's
Schools is considered a refresher course. One other important
category includes officer can-ddates "ho, at preseut are
required to complete a leadership course before attendixg Officer
Candidate Schools. Leaders Schools at Ft. Dix, E. J., and
It. Knox, Ky., which train soldiers from ground force units, were
visited to gather the data for item analysis. 958 men were tested
at these two installations.

The amnle vae divided into two subgroups: privates (In!ud--

ing privates first class) and non-commissioned officers. These
giroups differ in a•erago ag- and mlli tar lbaickground, factors
which might affect performance on the tests and critaria. Hence,
it was considered desirable to perform separate ites:' analyses and
validations for the two subsamplem.

b. Cross-Validation Group

Leaders Schools at Ft. Jackeon, S. C., and Ft.
Belvoir. Va., were visited to secure the data for cross-validation.
These schools train personnel from infantry and engineering units,,
respectively. 368 cases were utilized for the cross-validation
results.

¶. ITt0 ;4W,

a. Item Analysls Group

At Ft. Dix and Vt. Knox, the Efle_ jot

Tot 1,Q (P(_•A AGO _ e:-949, lL.pelG ý1A mxkjtt rl43m.1q 5~ bii AI.
~ ~su29s-nv~f:.rsftv t'rIesa were n-jdrnli ctered..



On the basies of the item atnsy ri paji rforzcd,- it was
dzctdz& tQ stiino uzniv the tn- Itrpttw.TiiriV an t~he

i.. Criteria

a. I temn Analysi s Group

The training cycle at Leader's Schools it divided into
two four-week phases, Phase I and Phase Ne. Training duingl Phase &

is prm usrily academic in nature, whereas Phase II consists primarily

of practical leadersh~ip experience in field sittuations. During the
training program, soldfers are periodically evaluated for tth'r per-
formwie on rifferria by various kinds of raters, I.e., both
commissioned and non-Coccssioned cadre as welS as by their peer.i
two o tr•-eek tested In Phas study hrae In Phase I of the truining
cycle at the time of neotingm

The followong criterion measures of leadership were ibtan. i td
for the grorp tested at et. Dix and Ft. Knical evalua t foard Ratinp,
Associate ohating, Leadernc Reaction Test, brtind of Phase II Perfort-
mance, and Totes Rating (a weighted combination of the tFregoing).

cyl t th time' ofl testing

Intercor.rel..tiOns among the above criteria were computed for a
sample of the soldiers tested at Ft. Dix and Ft. Knox. These
statiutins are useful for estimating the extent to which the critoria
measure different aspects of leadership. The following table show
thGse results. (See Table 1).

In both sampleef it seems evident that the various criteria are

somewhat unrelated to each other0  Although the Associate Rating
also amears to be somewhat diffn-7snt fro• othOr ratfii AZ iuder-
ship potential, on the basis of its recommendation by Personnel
Research Section for use in this study, It vwuld ieým to ba the mott
eppropriate measure of leaders1hp available. Results from other
Personnel Research Section studtes! had shown associate ratings to be
quperior measures of leadership. In the present study, farthzmore,
As'o'a iatings we availabie for morc sabJects tested than any of
the Other rati"etn

1oY-ir.r -vr, ionas H., "Buddy Rntlnpog Poou•arItr
C0ontest or )Jeaactrsinh rlett ;.yoo-,199
147-31L,59



Correatiot~n " oet reenatt•a I& mt VYnsof or torte f-er TV! t

F Fort DiKn

'.T.R. L.I°T. A.R. Porfe I1 Total

rna4%-0ltv 19oard Ratin•o AF .53 .74

Associate Rating .06 i44
Performance during Phase I1 -- 66
To tal --

Correlation between Phase II and sum of other three variables w .2U

Y~ ort Knox

1 : 112-1620
______P.____ .B. R. L.R.T. A.R. Pert. 11 Total

alt Board Rating hn .e32 .15 .3W .7A
Leaders Reaction Test -- .00 .38 .50
Associate Rating -- -. 12 JID
Performance during Phase II .7-1
To tal

Correlation between Phase I1 and. sum of other three variables a .24

All of the above considerationB ted to the decision to use Associato
Ratings as the criterion f-or the enlisted sample of thi~s study.

Since this criterion was adopted, it will be valuable to describe
IT eome-knhat greater detail the operations by which scores on this measure
were obtained for the samplec. Each student is tvaluated by his fellow
students at the end of Phase I training. The students are each given a
"Student Leadership Zvaluation Report-Rating SheetN. On this sheet is
a roster of the men in the st',Aent's group, customarily numbering from
nine to fifteen men. The student, from this roster, chooses those whom
he thira the three becs, la--dA- and the thr-ee poorest leaderas. On the
next day, each euduent is given "StuMAent Leadership Nvaluatlon sReport-
DescritiGn Sheet". On this nb"ht area printed the names of the men in
the gra. There are also ten pairs of descriptive statements. For
each man on the roster. the student is to choose the description in
each peir of statements which most appropriately describes the man being
rated. These sheete are then scored by ucing thu ko7. furnished by
Personnel RIsearch Section. One score is based on the nominatin,. tech-
aton.e, weights being given to the number ofn nominations received. The
more nomination .n .. r•dcr r...ce-•-v•s which are indicative o±f better
1*enwirship, the igher- his Associate Rting owcore0 The other aoore ie



I4.Aura:EJt. weightia based on emnyiriAL nridsrsaia akaouhn te~
nyi.ptione. ares more chatr&3teristioe q,9V 'lt~te\r leaders, The scorns £rnig
thma ratlag 0heetia sna dose ri-tien shmets er avn& -Thare moorso
constilt.ued the AssoiAatc Dating cr5,tis•ran used for item artLyuis

b. Orosm-t'alIdabs n G~roup

Associate BtV ngs ware also obta4ined for the *oldA-s

peti-9d f rom about January throuh• MarT.h; 1952: Test scores were
obtedne' by use of the keys developed from the item analysis group.
These scores were correlated with the Associate Ratings.

4. Procedure

a. Item Analysis Qroup

Trtcqaes in Phase I at Ft. Dix were tested in August
and October of 19!M and January 1951. The Picture interpretation,
Picture Fill-In, and- Army Picture Story Tests were administered to
groups ranging in siscý from approximately 50 to 100 trainees. Ivory
effort was made to elicit the cooperation of the soldiers tested,
including some explenation of the purpose of the study. A total of
480 subjects In Phase I war tested at Ft. Dix. In field trips made
during Oftober 1950 and Januarey 1951, 478 subjects in-Phase I were
tested at Ft. Knox. Thus, the total number of trainees tested for
the item analycIs group was 958.

b. Orass-Validation Group

Trainees in Phase I at Ft. jackson, S. C., and?- It . . . .. - -A
no. BalnI'..- VetsWF- wcz t;;tzd in Jaaiaz .1y, -- vri. unsuOr cniin
similar to those obtaining for the item analysie group. On the
bis of the -- cult Of tha It-= auilrzs, it was decided to adminx-

iter only the :Picture Interpretation and Picture nil-In tests to
these groups. An additional test was adminietered at the request of
Personnel Research Section, the Loeadiris Self-Description Blank. At
Ft. Jackson, thin number of privates whose tept papers t.x adequately
ftiled out was 156; non-nomrnisioned officers numbered 50. At
Pt. Belvoir0 test papers from 143 privates were acceptable; the non-
oommisatoned officer sample numbebred 9. The total number for all
three tests included 309 privates and 59 non-commissioned officers.

"Table 2 sunruarizeg the numbor of casea used.



•=,t : bor oi• illia • •

A~.r Numtber ofatC'ae-e- nU thO 1 iLJt~ haao"~ 7\rn

Ft .DV~t. Knox Total

Privates 24i5 139

B. Number of Casev in the Cross-Validaltion Group

-. ~ffckgon - J B__elvoi r Total

Privates 166 143 309
Non.-ome 50 9 59

5. Analysis

a. Ites PAnalfsis Group

For the purpose of item anal72ing the three tests used,
it was desired to combine the installation samples, since the result-
ing keys would be used irrespective of installation. The following
analyses were performed in order to determine the most appropriats
statistical method for combining the Associate Rating scores from the
two installations.

Criztical ration were computed comparing mean Associate Rating
scores obtained by soldiers at 7t. Dix with those at Ft. Knox. The
differences between installations were significant at the 1% level of
confidence.

Variance ratios were computed for these data to test the signifi-
cance of differences in variability Zor Associate Rating scoreti,
Differancee in variance were P1inificant at the 4 level of co'tfida.!4-
for na-n-come. at Wrnxnerae---w tTUZ.O"

once in variability makes ambiguous the interpretation of tests of
significance for mean differences reported: aince s*gnificant critI al
ratios between means may arise beCause of differences in variability.

The following tables proeownt data from whch the above interpcro
tations were madez



~ati 3~Orzl~ct Iltioi ~Thranwe patios t or Tsst:.ng •iflfe-r•eneu

A. Pri-ateu

Fort Dix Tort Knox

Mean 79.16 72.44
Standard Deviation 4.79 4.02
Critical Ratio 14 6
Variance Ratio 1.42

B. Ron-commissioned Officers

Port Dix . Port Kno

N 90 137
Mean 80.44 72.30
Standard Deviation 3.94 5.12
Critical Ratio 13 *56
V'"r'ance Ratio 1 . 6 8 fl

•** Sipificent at the 1% level of confidence
** Sipificant at the &I level of confidence

* Significant at the 10% level of confidence

On the basis of the preceding analyses; the beet procedure for
combining the two installations seemed to be conversion of Associate
Rating r-aw scores to standard scores within each installation before
pooling the two. Althouwh about 950- men had been tested on each of the
three eperimental tests administear6d, attrition in the number of oases*
had occurred as a result f0 Improperly answered tests and also by the
inability to secure criterion meacures on some of the subjects. The
gprhic item counts are based on a sample of 385 privates and 228 non-
commissioned officers. From tbe graphic item counts, biserial r's
were computed for each item of each of the threo tests a dziristered.
TI'me n-,in. bry which these wore computed was analogous to that used for

The Ausociate Rating curiteriok was normalizsi by dirviding the
distribution into equal frequency eighths, and assi.An•g the stn&.d
score equivalent of the midpoint of each ii1ht-h in a norm•l &istriun-
tics to the criterion ecoroc within that onth~ih.

Graphic; item count aPior the tflre prolictlvve t -tu ,er-3 cbtaine(,-
sep•rntely fcor the samples of -privates and - e officers.

EsOw of theme two samplen laid been ftact!onized iutc ".i•:ht s.bsairmpLev
af4 mr. -t.Iq rae.,•n...r erfter firnt nrrs•aming thu ,..s in l t ckvc"ndl-ln

der _,accordtal tc . t .':- -arl fn - .. . "



Whi- the same genweral item anlayifa proceduare nmBs foltntwed, J.or
the three tests. 4omcwhwt 6iftfsrent tschniques for dichotomizing the
'.Etw reeponsco were necessarr_ for the different testsQ -ir the method
of diehntomiztng responses used Tor the differentt tests, was Section 13,
porrt 5, Lnder cadat offic'rs.

Scoring koyc were Leveal-oped for those teste with promising valid-
ity based on the ltnm PnsIysin results. Items were selc.-td whose
biserial r'; were significant at the 10% level of Confidence. The

-- i ttn v•- u- tui tarn tne zionow3nn_ eormuie:

:41- -- 'bis

Significant biserial r' a are a functioL, of the percentage of cases in
each dichotomized gou, as well as the confidence level adovted. For
a so% dichotomous split, an r of .105 was required for significance
at the 10% level of confienoe in the private's sample. For the non-
commissioned sample, an r oi .137 was required for significanoe at
this level of confidence.

One key was developed for the Picture Interpretation Test in
addition to those obtained as above. This test was selected for
special study in an effort to discover the nature of those items which
yielded significant bisperial r'e. Two Judges classified the signifi-
c,;ant items from this test into 13 categories suggested by the kinds of
-pictures which produced significant responses. Those non-significant
items whose content fitted the classification scheme adopted were also
placed into these categories. It was reasoned that if the classifications
used. were indicative of real relationships between item content and
criterion, non-significant items in the same cla~sification might show
correlations with the criterion having the same direction as that found
Listht Etatirtically significant items classified in the same cate&ory.

To check on the extent to which non-significant items were pre-
dicted witfh correct signs for the various categories, the following
analysis vRt performed. The proportions of positive and negative
biserisai r4u among all non-significant items clannifie iuore de•e•-m-ined-.
Likew1se thoi •proportion of pno:itivc or negative Items allocabed to eachcaeA 1 iocýdtoe
cate•pry was determined. The differences between pr-.oportion2 in each
catgory an. t'n the tot.i w-7rc then tealed for sikificance. If thes'ý
dIffhronca• ware significant, it was concauded that the Clifpitio.
Cf :ttemF .W....... these crttegorien wao muclingful. By thitz procerr, fin

it~r~C~aR~t;;EUt~nkty of 89 itemsý wee aeOVelf-recn.. TrhA item nt~t
.... y f" th• £ c--- ntatned 99 Itwue..

--+



bPcture .il-ny laclrad .o4'ciate thei oreaper aa ruZ ot hevimg beab
6--fpsoe iohor garioute ?voasons, from the Leader's ao u Thee wira
25 such can es vhf he4 complete sets of tests. Meantu sorera were
obthatned or this gr&ap oua the P Titure InterprtaMtoa Teout and thb
Picture Fill1- In !±'Bst by' scoring thi.apr 'ih tha!t rs1vc

thep.J gee raetho- av e eived reanr tivel io_ A to nlat atln

ku~yo 3'a h ag iAeocribe&- previously.

It vas dersrestio to;pare the mean score for dropouts to the mean
score of the total item analysis group. It was postulated that, If a

out mean scores on the touts woulde bw significantly lower than the
means of the item snalyslle group. This assumes that dropouts. hand
they been rated, would have received relatively low Associate Rating
scores.

In otrder to estimate the mean test scores o o the item analysis
group, it was necessary to score their papers with the item analysis
keys. RMther 'i.Lfl scoring test puelers for the entire sample Of 385
rivaei, 50 c-nases were selected at random from this group. A

stratified random sampling technique was sead since the 385 privates
had been fractionated into eighths on the basis of Associate Ratings
cr item analysis purposes (see pace 9 ). Furthemore, for both this
group and the dropouts, a different keying of responses vai used to
simplify scoring than that used later for the cross-validation ample.
Since the keying of items is arbitrary, the two keying mnthods used.
result in scores which differ only by a constant.

e ecr tea ong the significance of the differences between means of
the dropoit and item analysis group, j tests were computed.o The
standa~rd error for the difference between means nas adjusted. in the
.1formula to take account of the use of a stratified random sample 1

b. Cross-Validation Group

Using the item-analysis keys, the Picture Fill-TIn d Pictu-re
Interpretation Tests were scored f'ýr the cr-as-validation sample. The
Picture Interpretation Test was also scored for the item classification
key described a.bove. The Leader'a S elf-Description Bl1ank was s-orred
by usirig tihe key furnish-rd by tne Personnel Researc-h Sccti on.

Dc-liabi lity coefficients were computed for the Picture Interpre-
tation and Picture Fill-in tests. The method of compuatation used- WR9
the correlati1on between scores from odd-and-area n-tmbere& items.
aipmented b-y the 25pow-rT""aflrorn p rophf~cy torrulaf to ecviimate the
reliability *f the whole test.

-e-ma-, ., �Z~yA�_ý_opoaI Statisetic•, Jtn Wiley and Sons, inca

'Few York, Th49, -. 3~3 6)



Vat141ty oetia~ntswore computed -for the eroaki-oid.POton
ssnpl. Scorec on each of the threa teauts, obtp~ned as detsctI&X•e
above, were correlated with the Associate Rating criterion. The
correlations were cumputed separately for t)e Yt. Jackson anA "t.
Belvoir samples, and for the two combinnd..

Before combining the two installations into a total VtAple, it
was advisable to test whether mean Associate Rating scores for the
two installations differeait signifiantly. A critic^!- ratio %anM9303-

not statistically significant. Associate Rating scores w-ould uot be
c0 rPe.1A to standard acores for computation of the vallditi oosffi-
Cients.

To teat whether the validity coefficients differad uilcficantly
for the two installations, critical ratios were computed for the
difference between two sample correlation coefficients. An r to *
tra-nsformation was made prior to this statistical test.

Two multiple correlation coefficieuts were computed, by the
u "norr-Duooib&e methoa., with Associ00 e Ratings an thz criterion
variable in both cases, and as the predictor variables (1) Picture
Interpretation Test and Picture Fill-In Test, and (2) fictur.
Interpretation Test, Picture Fill-ln Test, and Leaders' Self-Description
31ank. Only those trainees who had corpleted all three tests and had
received an Associate Rating were utilixe& for this analysis.
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K, Item Analysis1

va.tlztties femilea to ecee6d chance epectatcy, Indicating a 1aC of
validity for the test with this sample. A *catte:Llot was prepared
showing the relationship of thrs obtained validity coefficients of
Group A (N = 211) vs. the corzaponding coefficients of Group B
(N = M3). The correlation between the two sets of validity coeffi-
clents was approximately zero, indicating little consistency of item
valAk-ty frpm nnub-snwle to sub-sample. This finding, together with
the low proportion of significantly valid items, strongly suggsts
that the teat dctee n'"t possess sufficient validity fo7 the prediction
of leadership with Vest Point cadets.

A qualitative investigat-ion of those items for which combine&
validities exceeded chance expectancy did not yield logical categories
or trends which were consi4ered to be psychologically meaningful.

Table 4 shows the distribution of the item validities in the
Picture Interpretation Test.

b. Oroms-Validation

To substantiate the evideace from the item analysis, the
validity of the Picture interpretation Test was estimated by computing
the correlation coefficient between the scoring kySe delrvesi. on the
item analysis samples and the Aptitude Eating leadership criterion.
For Group A (N = 210) the scoring key yielded a correlation coefficient
of .12. For Group B (N m 222) the correlation coefficient was fouzi
to be .07: indicating the lack of appreciable validity of this test for
these samples.

1 Item validities have been reported in detail for each of tho tebts in
tables included in regular monthly progress reports suibmitted to the
Department of t-h0-AS y -during the course of the study. Slightly
different N's froe samp•! to sample au d from teat to test are the

4. a 'n~mnete. dexta on a. few cacaas in the sax-l toSt V



T1ab!e 4,, Pintribntlvon of Item Valid-ttier, in the Picture IUUtJiP:~-&a1
rems 4 for Two West Point tmveeo

,00-.04 172 .00-.04 152

.05--.09 100 .05-.09 140

o10-.14 87 .10-.14 166

.15-.19 38 .15-.19 45

.20-.24 1W .20-.24 15

.25-.29 11 .25-.29 11

230-.34 4 .30-.34

.35-.39 1 .35-.39 0
Total 4-tsmu* .40-." 0

.45-.4 1

Total -ja.!teas

* The totrla number of items for which it was posfible to computs

validity coefficientsL was 429 in Group A, since three items (no. 184,
544, and 362) yielded no renponsem in one category of the dichotomy.
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a. item Analysis

Thq item aeelyeis of tOn. Army PletwrI Otor,•_ t_
nly 'a chance proportion of statistically significant items. The

scatterplot betweea the validity coefficients •i Group A (W = f13) and
Group B (N 222) for the Arnmy Picture Story Test indicate,4 a near irn

as in the case of the Picture Interpretation Test, the suabects in the
two samples, Group A and Group B, did respond similarly tc individual
items indicating a marked degree of inter-sample consistency.

A qualitative analysis of the eignifieant items of the jku Picture
Story Teit also failed to disclose mesangual categories or trends in
terms of postulated leadership characteristics.

TablV 5 shows th-c --4 4strib -tior. of item validities in the Luy

Picture Story Test.

b. Pattern Item Analysis1

Of the 600 possible patterns of response in the Army
Picture Story Test, 3D% of the patterns shoved slgnificantly high
criterlon relationships at the Z0%4 level of confidence in Group A
(w =- 2.1,3) The percentage of sigmificant patterns may not be beyond
chance ezpectations because of inter-pattern correlation. However,
the degwe to which the relationships among patterns affect the
number of pvatternms appeoarng to possess sioiificant validities Is
impossible to determine. Thuas, a scoring key was constmuctad on te
basis oa the significant patterns by assigning a weight of ;. to
patterns with positive validity at the 20% level of confidence, msi
-1 to patterns with neaative vS iita-ty at this level.

o. Cross-Validation

The validity of the it3m analyais keys of the tmy
Picture Strry Test was esttnated by calculatixg the Pearson J)redact-
Mioaw'i uor-elU.ion coefficient between test ricorce and 4-1- n Anth itude

Rating leadership criterion. Group A (N - 210) aMe Group B (N = 222)
yielded validity coefficients of -. 08 vnd -. 05 nr-.tively, indicaat-
ine essentially zer -validity fur Mae test with these samplea.

Vi'V iidl tics o6 e0ct ..t. a•. "n -r!-m r r--- .vograss
O -•- r. -.- • l.4.--t.SP



Table bi. )¶viuinr totValidtttia in the 4iny F±etuxse Story
Test for 2Vo Weot Point Serq"#eao

Grojon A avft",*

.00-9.04 144 .00-.04 156

".0 -b09 79 .O•5-.09 69

". 0-. 14 49 • IC. . 14 45

.15-.319 18 .15-. 19 20

.2D-.24 7 .20-.24 6

.25-.29 1 .25-.29 1

.30-.34 1 .D-.3 1

.3-.. 39 1 .35-.39 0

Total .. tems .40-.4 0

.50_. MA 0

.55-.59 0

6ý0-.64 1

Total tm



VLiig the key ddi!trui 'by the pat-ta-,- 5Lyeis 4o (-.ioU_ A, ,h
Scores Of~ Oroup 1B1- !j PP2 ;;Gaw. bri6 eak-on pradnoi-
moment correirtion coeiifcieDnt beteetn the +-so scores &U-1 tba
Aptitude Rating loadlership eriteaion was .01. iindlcating t1e !ack of•

__ ldtl tlie PatternA key fo&- thlA imu~rl1e.

-ýOtuxe Fill-In 21t UgOnd. V 1¶Lm (DA AO~T1~

A,. Item hAnelysti4

The proportion of statigtically gignifiiazit iteM! fal. .
to exceed chance expeotancy. The scatterplot between the correlation
coefficients for gzovp A (I = 213) and Group B (N = 23) indiated

.Vproximately a zero relationship for the Picture Jill-In Test. Uius,
again negative evidence was found in regard to the Inter-sample Con-
sistenoy of item validity. As in the case of the two tests mentioned.
previously, a qualitative. analysis of the s.ignficant items found iz
the two samples failed to reveal categorlse of responses which seemed.
to be psyohologically meaningful.

However, there was evidence of considerable consistency between
samples in the proportion of Individu.1s who responded in the same
way tc the items in the test. This same indication of the Inter-sample
consistency of the responses was also found for the two tests discussed
previously: 'The Picture Interpretation Test and the Army Picture Story
Test.

The following table presents the dlistri•btion of item validities:

(See Table 6).

b. Croes-Validation

Estimates of the validity of the Picture Jill-In Test
ware obtvine " coip.uiu the earson produc`t-moment correlation
coefficients between the item analysis keys and the Aptitude Bating
criterion of ieadership. Th6 vald.lity of the test for the West Point
samples was foimd to be aTproximately zero: in Group A (N = 210) the
validity coeff:icient was .04 and in Group B (N = 222) the validity
coefficient was .03.

4. WeVs Voint Psrsonal Invenjoa, i94-9 (LA AGO PRT-1756)

fc,=• -- in ect-ioln TT-1 =-e scorin

- Am, -~i-~- --- il.:,,. t:-i 5CeDL~ J1, -ý Providei by thie 8*i-%v ~~ctinuý AGO.

-'c u nly ono 51"



IAA

16P4 .00-.04 161

~.05-.09 106 .05-.09 119

.10-.14 69 .10-.14 57

12- L9~.4 29

.25-.29 4 .25-.29 2

.305-.34 3 .30-.34 2

.35-.39 1 .35-. f9 0

40440 .40-.44 3.

*.45- 49A 0 .45-.49 -1

.50-.54 0 Total i.9temu

.55-.59 0

.b0-.64 0

6.65-69 1

the WoJst !tjnt Sampi3. The Pearson product-moment correliation coeffi-
cient between the aeBOOCO on- this teat and tbe 4pttl.-dc at±W ladeeh

crieron ar ~base-i on a sample 0±' 426 cadets. This value11 of 4.3F1j
s..L 1UC- 4,01at FvJ l-:4k V*iditdy coerficient, since a viu~iueO0

""I no 1 -Anw ~i~nnna h 4lvlo ofdn
AS forqILUM AULigiitjea h %l lo ofdne



B,~ !MRmultz with IA 4et. e tnr

l1. 'Atem-Aaatv.-,,fN marov~: All Tul

a•TtM -Ang-'ves

Tables 8, 9, and 10 show the distribution of biserial
rt s obtained for items in each taet. The sign of the coefficients
was disregarded. in tabulating theme results. siw, keyin he "thi-n

Table 7 smmarizes the number of significant items found for the
two samples at the 10% level of confidence In each of the three tests.

Table 7. Number of Significant Items for Three Experimental
Personality Tests.

Tota-l No. of Itenms Number of
Signif icant I tems

Picture Interpretation Test

1, Privates (N =85) 432 99

2. loin-CornS (N =28 432 53

Picture Pill-In Test
l.- Privates 392 130

2. Non-Corns 392 38

Picture Story Test
1. Priyates 300 48

P Non-Ooms 300 45

oMMti tbe it iii annren that "4oe igdfic!fn ttC
found for the sample of privates than is true for non-commissionedl
officera. Bir inLneaoting the individual items, it is iso apparent
that those items found significant in the pe.vate's sample ensrally
are not foui±ua siw~ilicaat- in the non-commlssionod officer samp'l.
The resulta indicat•, furthermiiore, that the Pictare Fiil-Xn Tvst And_
t•icturs interpretation Test art fAuctioning in the sample cf vdkIvatos
at a )xrrel a preciabJly bettaiw, t1han che 4xpectslcy.o t! the 1%3
lev.el of confidenoe; wao tldt Opted,0 nn tho &arerage, writIA receulItf
in prir-I nc trj AL ,RJ, a ___ .cA

42 Xbr U26 -picturc. kititrsttto- Pet. ad .3 for th" Amir Pie tvre
-11 S T#-



Table 8& .Otstributi-o'v oYý Stem, Yaiditioij :A tl:PizWtur Intar~vpxttto*
Test for Two 7Anlizvt,,d. 2t~pio

r00-.04 IR

.00 fl 15 .00=.04 168

.05-.09 131 .05-.09 107

010-014 90 .10-.14 88

.1[5-.19 44.15-.19 4.5

.2D-.24 13 .20-.24 is

.25-..29 1 .25-.29 2

sw3-.- 3& .30- * 3 2

Total v~ta 315-.939 1

.40-."

.45-AS9

.55b-.59 0

.60~. 64 0

Totall ..A2L1 amn



klam t fri " Two Ji~82 ai i~ +AA f"'.m aa l

A. Privates B. Nor-Oommissioned Offieare

N w 35 N 228

r f r f

.00-.04 132 .00-.04: 112

.05-.09 105 .05-.09 91

. i0-.14I 51 . i0-. 14 59

.15-. • 11 .15-.19 2•9

.20-.2 1_.. .o-.e 7

Total __Q..itemu .25-.29

To tell

Table 10. Distribution of Item Validities in the Picture Fill-In Test

for Tvo Enlisted Samples.

A. Privates B. Non-Comm.asionei Officers

Nai 385 N = 228

r f r f

.00-.04 140 .00-.04 176

009.0 noIV'I9i

.O-. 14 71 .i0-. 14 ?

4 n 19

'J, P,

-- - -~ -- ,~- ~ V~ X



)Pw tM.0 _,~AnY* r1&.- S tc Theta th,;i sorot m-1 i-b"flencnt t .temv
lH a:out- i,,6 time what woul• ho (eipectea on thM baxii of ,chwnne-

Mei figaro ii. nob large enoughi to wavarjt&_t concluding that nan1-01acha
relationahils a' D : uiroved, partictilarly since the .'an-mptiou of xnon-,
correlation -A~rnnE ±tema iv ir nte~nnh1, it ±W p.o;;iblea tuhMat 'W pasttern
enalysis might reveal more convinc•ns evidence for the vnlditi off
this tGst, in view of the triad form of item responses rXperisence
with the pattern annelysis pertesed for the cadet officer sample CWL
not encourage a parallel analYras for the enitated sample. X'1 v1 ii

test, it was not administered to the crons-validation sample.

For the Picture Interpretation Teest. about 2.3 times as mars
items were found significant for the sample -of privates as would
Us expected on the basiR of chance0 Tor the Picture Fill-In Test,
this fig-re was about 3.3. These tests ware seiected to bt adainis-
tend to the crossmuvalidation pample, since the evidence is suWgestive
of validity.

b. Comparison of Item-Analysis Group and Dropouts

Table 11 shows j tests for the significance of tbh mean
differences beween dropouts and the item analysis grup. It bad
been expected that dropouts would show lower mean test scores ror the
Picture fill-In Test and fur the Picture Interpretation Test. Such
is the case, and furthermore, this difference is significant at the
5$ level of confidence for the Picture Interpretation Test, and at
the 1% level of confidence for the Picture Fill-In Test.

2. Cross-Validation

a. Reliabilities and Related Statistics

Table 12 4mmari••s. reliJabilttier and related statistics
cl._cc•lbA -•Sia-- t-.= a A&4-,.-4Yat.on sample fBr the Picture nfl-In
Test and the Pictu•re Interpretation Test.

Theme results indicate that ;coref for these inst•n•-rents ar
sufficiently reliable to be useful for large-scale classification

r,1 .V"" L

(4) -t~em JMIf1iyD3 Kogs

Tr:1.e 13 -tt;;i j validity coffi, .- , :ik 1-:

1rt9Ypr-tt12tion Teats.



ILtem ~ikwliiyis (kov Z r P.ctuira ýiilZn d V'ict11%e

Picturc Picture
Fillin Intevyretatioul

a. ox Iropou; t.rouip 21.1 9.6
N of Dropout Group 25 25

Mean of Item Analysis Group 90.6 66.2
8. D. of Item Analysis Group 21.6 11.8
I of Item Analysis Group 50 50

t Ratio between groupc 4.26M* .44

SignifLcant at 5% level
C* Siaiftcanft at 1• level

Table 12. Reliabilities and Related Statistics setimated from Gross-
Validation Samples at Lea&ers' SchoIos for the Pioture
Interpretation aun Pictire FPill-In Tests

Picture Interpretation Test

N Mean 6 B6 S... of Odd-iven Spearman
Moas. P18I. Brown

Ft. Jackson 158 61.34 10.31 106.25 4.50 .81 .90

Ft. Beivoir 138 60.51 9.58 91.80 5.58 .66 .80

Totel Sample 296 60.95 9,97 99.S? 5.08 _74 .85

Picturs Fill-In Test

N Mesa S SP S.L. of (4d-Aven SOI sarmOM
___________ ____ Meaas. rie1. browlz

Ft. 1Ykton 145 97.? 2. 53 .157,08 5.46 .81. .90

AO _voir *IP 1.91 1..61 346.2,5 5.58 : .95
- 7 CIL. -I -'-



Table fl. Validity Coeffini~nta f nr *he pirtU- =4LAU @JMsL z

a I... iUUXA .b. .DU.LYO1?

Pictmue Fill-in Test

r .19" .at€•,1"

N 2-4 13a 256

K 97.0 91.3 94.1

B. D. 13.2 18.8 16.7

Picture Interpretation Test

r . 3 6  .1 .156

IT 133 136 269

K 61.3 60.4 60.8

S. D. 9.9 9.7 9.8

Si*gif icnnt at the 5% level of confidence.
** Sigificant at the 1% level of cof idence.



A1~~~~~~~~~ 41~r~ rt_4nr A-~~r•r '7s 1. tA Vjf *4~

were not statistically significant at the 5%level of oonf,^Siý;ncc.
On the basSn of th -r- -.'-,- 1A V-

'rests of the significance of the difference between sampRle
iorrelation coefficients were performed in ordpir to compare talidity
coefficirents at the two installations. These results fail to reveal
w dIference, siiignifict at the 6% level of confidence, between the

validity Coefficients at the two Installations. Th t~ests so" to be
aout equally valid in boYth of the croe-validation -samples.

(2) Item Classification Key for the Pictuare Interpretation
Test.

Table 14 presents validity ooefficients for the item
clasefication katth foo the item analysis key, for the combination
oif the two, end the correlation b ltween the item analysis a4 item
classification keys. The criterion used for the validity coeffi-
cients was that of A bsociate Ratieos.

Th9 (act that the item clafsification eyfrtey Pcrre Interpretpatiof
cantlf with the item analysis key is interpreted to mean that thesi

categories havre an egpreciable degree of internal consistency. The
failur e o items claasifed to correlate significantly with the
critic- p am key-.cato of their conseitend f fo k of validitty ff r

wil criterlort avv._- iAn st crose-validation sam'ple.

(c) Multipla Correlation

Table 15 ihows the multiokle correlations for the total
cflur-vflidathon sample, and the Intercorrelationi from which the
Res erier conarlpui osdl,

T'he otpndaxd errors of thh11vag RIs are =-' h an to re-der no c'ombi-
natio o-f the tests ajprecipbly sgperior in prediction to another,
nor, indeed to th3 iemaerv Self-Deecription Blank ýT',,-



ý.O?-A2JU ttWLa'f~~~A fz Uh8 e 1t miml, nWS nd

0-_ '.Lj ua t Cn4raZ~ Atla 4'hij rS.Lbrvm Interr9Ke~taktuf Teat

and tbb Oorrelatix-- between Keys.

t~ 4.

Ft. Jackson Ft. Bilvoir Oombiteik

Item Classitfication
Key Alone -•.O1 -. 18 -. 06

1 134 1-5 270

Item Clausification Key
and Iter Analysis Key .25 .06 .16

N 133 185 2?"

Item Analysts Key Along .36 .16 .25

N 133 136 269

Item Analysis Key vs.

Item Classifoatolon Key .54 .2D 40

N 158 138 296



Lt v0l crm"'g teýýdi eisw fr N~tw Ur1atnu
withi Asroocinlts -Reting Criterimn.n ail Mult±1.ple Corrlai--owj

-254 cases in cross-t&allatlcn sple with 91l 4 unasures)

F. .1. P. I. . L.S3.D.B.

Associate Rating (0)

-e are* L

Picture interpretation (2) .2z .18

Letters' Self Description
Bl~j 3) .30 .34 .37 o

?t'jj~~a orreltl2mk~n

= -27



Th• .onclunion5e rio T'.En( f- roum the -he efat tht 9h n
U L 12Uu~tems W J found ta iRtil sigificndt:atflt a •i tenvel ofrron-fide

t h 4 eaer ncthanc thet umer ia tch ,th1n -1L.

UaLidityo thrte oubJet-on• -`out tu v sidiit Cu r ero.

ir.4 henp1scoA'in• ke~saedvlpe ~esdntifre

1.oIntnone PM Af. 1& lm te deai items R& inivdaU kalijt~g1aeq vi.th jt§. ln.oad A±q &riLte CAks]4 Rat o4 am;qinb
bsronA ed stc g ~t nn TPg.P1 !lows from the fact that the awaber
of Items found statistically si.e ificant at a giefnl lvel of confidence,
is no greater than the number which woulttd man~ifest that degree of
vralidity through sampling fluctuations about a trase validity of zero.

2. When scoring keys are developed independently for each
of two representative samples by key-ing Items whose Individual vaid-
i ty coe f % fic ents a~iev- -0% be statistically sipaificant, there Is
practically no b~tta than chance correspondence in the items comprised
within the two keys. Fen•c, it can be in1erred that UM A I
iarta aG&ng-y Apl Karim k~ a frm mpl& .t im flua. hUlbar-

u29a~ S L ka -ta kg=n &Agh Iufl '9m~flats *nrQ~idflaolz s
MMt _Q1 anetnbýZ £rLJAt,~ 'Le -t apsal datio~ pn

3. Duplicating previous findings of the Personnel Research
Section, the West EUjp RsfLQa INMf& is found to 1a• aJ
HeWay md sinxifioantli " ii- 5I i 4e#r-u• ;=Ufteni In
addition to domonstratin- the validity of the test, this indicates
that ±& friteflon is nre'!gtable,.

pa.uig&oa: This investigation failed to reveal a stable td
valid method of keying the responses to three objecti'r projective
tests so as to predict leadership among West Point cadets with better-
then-chance efficiency. Thid failure canot be attA!butoCd tot&lly to
fradeqracy of the leadership criterion, the Aptituide Rating, for it
in prelictable from acores on the Wet ?oim Persom& ynent'_•.

zb. YUditva-.,' ~t hro objnt-v~ J.ct,; Lasts fa
leadawshdJp perfonxmanceý of Arm~y nozx-comxt'taaisnwindprs'n1

k Ptarx ~v5.eu-es eri -d e ttier ;:L;m

cre ats-th 0,1 Atifwt .ate launr •d

V "B.. y , ý' r.o ~ e a l x r ~ i n 1 c u t 0 t

It~~~fi 'saJ attelt,]&e c

*itfl *'~- r rsJ '.. . i vJ4t Jin ri etA 1 t r vo '. r)fU,~ t



Plctr9 •_._u.t~l.are a.~le in n.uw aample~js on pria t s euol•

T CYL !PC eorrel tionof t'heie fe-iowe frmth thi the a=t- b-
it..rio l - a,- aa -_Gi* -' o •"'e

.t L)GIIC .LLLL. V EA'Q Z D*'s r4V b a u .ti -;, rvpj 6u21.J

tho04 4 t9. r thn { )inxe :Iuctnattons about a tnm'.iW.A0t#

PictUre coeffi Ienf ares applied in now samples of prinates enrolled.
in Leaders' Schools, the Spearman-Brwan reliabilities of the scores
are .85 and .91, respectively.

The correlation of those -l one with the Amhnociate Bating
criterion yelds a validity coeff icient of .25 for the aRnis )

I At23gnfathon frfl aid .19 for the kk-r l ZL1L-. Toal: these
validaity coefficients a s1gificant at beyond the i% level of conf• -
dence.~

These keys also discriminate, on the averje, beetween trcinene
who, for varioun reasons (includitog l-,k% of leadership pot'enttial),
are separated early in the program and those who are graduated.

b. (No cross-validation bem untortaken t ith .on-oommissioned
officers, in view of the negative reelOz of the item anhLalyeis.)

3. a. The JLt•"A•l e p Delf- De ji• n 1 is found to corre-
late appreciably and signi.fricantly with the Associate Rbaing crIterilon
for privates. The velidity coefficients fn this and the other two
tests do not differ from one another at the 5% level of confidence.

b. The multiple correlation between the critoerion an the
two projective tnbts Is not apprectab-y higher than the validity
coefficicmt of the ?icture Interetation Treat alone. The multiple
correhLtrn± between the criterion and the two projentive tests plus

the t~~j Solf'-Deaori.pion Blank is not appreciably higher than
the t' 4.-dity coefficient ofthe l u.ast-named test alone.

c. ThtPnoto P•icj Tnter oretation man'iotje• Zfle-In 5q• f are;
virtually unccrrolat%*e& Wi-i one another. This, iu the li~5t of thaei~r
relatively high. roulia"6.1ities , RnP-'atR~" rtnn c4A-arble indmrpendrsnce of
the, factors measnred, JBoth of the tests correlate somewhat more bighiy
vi th the Dqp~ §9, j~ _ tf3,~ j L3& athought still at a level" far
below thwe"rvlI bityco:oete

Theý ký.A PIE- atm.6!1trWUeUid evidence of
-- Jr.~ rat thor thc' sample -of non.-icitiml' slone& onfftcers nor of

jyt.LVU ~ oa Tn&2k2rta ,i `t--ý and. the ft¾v il~I
ICAI k - ' iA I- .il -&b I

an ti-vncoed no nfilidiP' in thie non-comm'iasionect officer etVmfle bat
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InjjrMent UIBsthat h gpostitute R jlqojthant oontribotir ne to ithe
niAues for dide-jtfi-m pzflto tial leaders . However, in the ligat of
the reasulte this statement must be made with certain limitations.

IL the first place, the failare of the tests to functIon with uthmpis
.zy cadets and non--oommtssioned officers indicates that they may be

most effective with peruonne] of relatively little sophistication &"-A
limited expetrienos. Secondly, it ahould e recaled that the -predic-
tire value of the tests bar basa shown only for the Associate Ratlng
criterion: tois criterion probably doe;i not reflect all aspects of
leadership pezf orciriam e.

Conversely, the positive results that have been obtained with
these measurers by7 no mis ait± defthil the lhimits of their value. Theay

-tiy. for example, eorrelate as 'well or better with other P-zpect of
aiony lea6ership performane, or with similar criterie in other Wpeo
qf leadership situations, such 61s under field cjoiytitions. Their
validitiy for other types of performance involving peruonality factors,
AX&., aforptability to stress if.tuations, is likewise in the realm of
rousibility. At present,. theme ar: nf Course, moot; points. But the
provilse ~-dvienced by thsrge tests for the limited criterion and. eitnns-

onus involved in this ;tndy imply the advisability of iaplor11jnh t-hrei r
v1alu6e foti othercriteria an:d sitrvations.
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-. Gontt stz-'-. m.azy items wbAioh Cailed. to show validity Jan ItM p study
c~~ule wo1 tseiminated, and t'eplaced by other itemis co~xs*Grtrwtc!

along lMaas which the presient --;tuf'y suggests arc more £Lr'oAtfud1_.8-
gestionw for such future ssodifloations are incorporated in th-- foliJott-
iiag sOCtiOJ1ý
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tot ue thing, the t~ies i) that thle test~b aL~ gresent"ly
conatitated0 are valid only witthin p ltml.ted seg.en.t of perenneli in
conrection uAth whom leadership ia~ssiasenet worid be made, nmelny
the yot•waget uind lea•st cjxperieucc6. group.,I p behooves us to consider
why tbi&i should be the case and. what nay be dona to augment the raWie
of utility of these instruments.

For another thing, the evidence does not suggest that these tests
should be used tU• supplant or supplment the Loeaders Self Description
Blank, which is curmrntly available for asaessing lead.rship potentlaal
of enlisted personael. The reason for this statement is that neither of
the two now tests correlates better with the criterion than the *k

Sel-D,2eocr.tioai Blazk, nor Is the multiple correJation of the three
tests appreciably higher than the validity of the kgL gM2 hlf-D criDtion
&lank. Hoveer, it should be noted that tz tfliluare of the new tests to
add appreciably to the validit, of the Lkoae l -D cp2 &_Lnk
it not a fuiction vainly of the degre of overlap among the measures;
rather, the failure is primarily attributable to the r-lrtvely lo (even
though sIgnificant) valiiity manifested by the new tests. It would thus
seem that revision of these tests so as to augment their prodictive value
could well result in useful additions to current selection instruments.

There are therefore two dimensions along which revision should
proceedt (i) broadening of the range of personnel to which the tecte
are applicable, and (2) intensifying the discrimination pow=er of the
it-ms within thisc r-ge. Conceivably, of courge, the t4iM objecti'vus may
not 1e attainablo with a single form of each test, so t•nt s different
form may be requlre, for each of eve-ral types of psrsorael, L.o
commissioned and ealiatod.

E",oincration of thý# charac terloýities of th-a v&azoue itelas S8rv6s ans
a source of hypQt-hQee for efFcti." these improvements. For examwple,
extending the effective razrac o1 thene tests to reach woz:G highly
zAly_),teO sj• e-r2ef-enned pcrconncl o-om: tI rc-uiio Yuudir0ca.tiom in
two rawpen-tiog (1) the- Wituations depicted chould b:- mort- zppm."ropIc'tc.1o _-i 1,71 -1

qot hoet anld.- ,,tal t;;xpej ri(ztuu of vnuch -perýmonmeAb - ýt -P-5seftp
most of the &ittO•it •mt•r to 'he e.ftther 1mple, eocielly and. wottvae
tionaiU.yi makirg it G ffi)c-IA Wt oiicit rx;_i. identifienation amL prsj-•co&
Lion07),G the pnAort .K3 i-httAt ab~jectr.w (2,) io spIte of' thQ

k'JV~~~d~M.L-tiWO apricuU~t ky 63 tL Lis too uch itxnopareaioy ini regard.
r~nr~x~ cn~¶4i ~ttn ~-r A.+t .- ,1 H9-- ~.-~1 ml Et.-,~..-- ~ ox -5-ittt
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for this work.

Among these class are the following:

A. For kicture Interoretation frL., items depicting high or lowv
prestig ac-tivities seem more frequently to be valtd. The same is
Irue of items portra~ing leadership or dominance.

B. For P_-ture fl jl-gn -fr., the discriminating responses seen
to be those which reflect of extra-punitiveness and intra-punitiveness.
Social appropriateness or inter-personal skill seBms to be another
dimension along which a number of the items discriminate.

The elimination of the many non-discriminating items from the
present forms of both of these tests, and their replacement by Items
constructed along the lines suggested above may well be productive
of greater validity.

Most of the facte needed to effect modifications along lines
suggested above already are at hand. For example, the types of items
which seem most productive of validity could readily be claesified
boyond the point already accomplished. Also, as regards the forced-
choice posci billty, preftrzae -lues (defined in terms of fre-quency
of ra__jonge selection) aen, validity coefficients a.•e avaiable forr
all itýems.

The "basic decision that maut first be made iv whether or not to
proceed further with instruments of thie type. It is felt that the
evidence disclosed in this investigation is that the A-my pcssesses
&% least two new-type tests which shiow appreciable validity for
leaderb--i criteria9 while being, at thW same time, relatively inde-o
pend!nt of e7isting instruments used for leadership assessment. These
corteiderations cogently denote tho ! no inherent ir further explora-
tion a-r". •J•elopnment a.on& theso linA Thi is -;rtiularli tr'W In

ýhe -p-mwity cit 7i b means for meeitng-, thifý. =-noa 0
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ABSTRACT

U. S. Dept. Army. The Adjutant Generals Office. Peruonnel

Research Brunch. Validation of throe objectively *creed

p1 otorirl tests of personality for the nesezsmnnt of leader-

ship. Personnel Reserrh Branch Report 958, 31 May 1952.

39 pp. Washingtont Amrican Documentation Institute Q/0

Library of Congress, Document N ~o_._5 " , microfilm, $,21_:

photocopy, $jE45.--3 multiple-choice projective tests were

admntistered to each of 3 Army samples: privrtes Pnd ancoma-

missioned officers in Lerdersi Coairse, nnr, West Point cadets.

The Aw-y PUch-nrs !z+nry -_a. w~s prtter3d nf ter 'he Thinetie

Apperception ?est; the PkAUre VI-n Test- was patterned

after the Picture Frustreition Test; the WPat'u', ht•erpr4-ttk'

.ainvolved selective idcntificrtion -i h individuals

depicted in vrnrious roleo rnd• ctiv±its. Item analyses

(rgainst leaders-ip ratings made by associates) fealed to rovecl

better t.han chrnce &.i trib• tiono of item validities for the

samples of cadeats and nonconnissioned oQjic-a-s. For the privutoa,

it was possible to develop st~bl. sorrin;: keys for the last 2

newts named. Cross-vaitiput-on .roduced validity coefficiauta of

.l fa hoi. a W1Tr. nd .5 foz -hc4aw
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TES SFMfOTIVESS OF PIOTORIAL TESTS OF PERSONALIT!
IN TE ASBNSSMSNT OP LIfSEIP

(Based on PRS Report 958)

STATISENT OP TD PROBLUM

One of the most important problems of personnel management in the
Army is identifying (1) men with qualities of leadership, and (2) men
who can readily be trained as officers and noncommissioned leaders.
Various tests and procedures have been used; some have been more success-
ful than others. The purpose of the present study was to evaluate three
now pictorial tests of personality as predictors of leadership ability
at the U. S. Military Academy and in Leader's Schools.

USULTS

1. For a sample of privates enrolled at Leader's Schools, two out
of three of the tests gave a better than chance differentiation between
men rated high by their associates and men rated low.

2. The power of these tests to distinguish between high rated
privates and low rated privates is about the same as a test already
in use& 'the Leaders Self-Description Blank." The new tests are not
closely related to the old one,

3. However, for noncommissioned officers at Leader's Schools, no
one of the tests differentiated between high rated men and. low rated
men.

4. None of the tests gave scores related to Aptitude-for-Service

Ratings for cadets at the Military Academy.

CONCLUSIONS

1. The validity of pictorial tests used in this experiment was
insufficient to add signiflcantly to the validity attainable with
Self-Description Blanks previously developed by the Personnel Research
Section, Personnel Research and Procedures Branch, The Adjutant General's
Office.

2. In order for pictoxlal tests to become effective leadership
predictors, it appears necessary to effect improvement In item content
and format. Whether such improvement would be sufficient to warrant
the cost is debatable0

WORK SUMMARY

Three new tests, F1•wj 1 vretatluu eT_ M 1 ae SIttg
Test, and the Picture Fill-in Test, were administered to 216 cadets at
the Military Academy and 958 erlisted men in Leaderes Schools. In
addition, the West Point Personal Inventory was administered to the
cadets, and the Leaders Self Desuription Blank to the enlisted men0



Responses to test items and. total test scores were compared with an
independent measure of leadership, the Aptitude-for-Service Rating for
cadets or the associate rating for enlisted men and verified on
additional groups of 238 cadets and 268 enlisted men.
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A. Problem

1. To identify those items9 in each of three new objectively scored
projective tests, which discrlynlpatp between superior and inferior
leaders among West Point cadets and enlisted trainees in Leaders Schools.

2. To determine the validity and reliability of the resulting
scoring keys for the assessment of leadership in new samples of personnel.

3. To compare the validity of these keys with that of a biograph-
ical inventory currently used by the Army for leadership assessment.

4. To factor analyze the several tests found valid with West
Point cadets along with other leadership measures, in order to inves-
tigate basic personality factors intrinsic to such measures.

B. Method

1. The Tests

a. Picture Interpretation Test - involves elective identi-
fication with individuals depicted in various roles and activities.

b. Army Picture Story Test - involves the ranking of state-
ments with regard to their appropriateness in describing each of
a series of pictures.

c. Picture FilVlIn Test - entails the rating of appropriate-
ness of rejoinders in conversational situations depicted in
cartoons.

4. West Point Personal Inventory - a series of biographical

and self-descriptive questions, used with West Point cadets.

e. Leaders SelflDescription Blank a series of biographical
and self-descriptive questions, used. with Leaders School trainees.

D fha A¶wIta0rln _'.

a. The West Point Aptitude Rating was used as the measure of
leadership performance of West Point cadets. This is a composite
rating on leadership made by the cadet's peers and tactical officer.

b. The Associate Rating, mainly a nomination rating by peers,
Tfa5 employed as the standard of J eadership performance of Leaders

School trainees.
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3. The three projective tests were administeres to 454 Vest
Point cadets and 958 Leaders School trainees. The Vest Point Personal
Inventory was also administered to these cadets. Oriterion data were
obtaine& for as many of these individuals as feasible.

.. All ltemt o the bt1eG projeoatlv G tests were biserially corre-
lated with the criterion. This was done for four groups of subjects.
as follows: two randomly selected groups of cadets, numbering 213 and
223, respectively; 385 privates enrolled in Leaders Schools; 228 non-
commissioned officers enrolled at Leaders Schools.

5. Scoring keys were developed from this analysis, those items
being keyed which had criterion correlations minimally significant at
the 10% level of confidence.

6. The Picture Jill-In and Picture Interpretation Tests, and the
Leaders Self-Description Blank, were administered to a new sample of
296 privates enrolled at Leaders Schools. Criterion data were secured
for these individuals. Validity and reliability statistics were
computed for this group.

C. Results -

1. In the two samples of West Point cadets, there was no better
than a chance relationship between responses to the items on all three
projective tests and the Aptitude Ratings received by the cadets. The
West Point Personal Inventory had a correlation of .35 with the cri-
terion in the two samples combined.

2. Similar negative results were obtained in the item analysis
of the tests against Associate Ratings of non-*commissioned officers
enrolled in Leaders Schools.

3. In a sample of privates enrolled at Leaders Schools, it was
possible to identify in two of the three projective tests an appreciably
larger-than-chanee number of items that distinguished between the higher-
an& lower-rated men. These two tests were the Picture Interpretation and
Picture Yill-In Tests0

4. These tests, when. scored. for thO nw =P10 of privates by the
scoring key developed on the first group, yielded validity coefficients
of .25 for the Picture Interpretation Test, and .19 for the Picture
Till-In Test. The Leaders Self-Description Blank had a validity coeffi-
cient of .30 in this sample. Each of these coefficients differs signi-
ficantly from zero at the 1% level of confidence.

5. The split-half reliability coefficients, augmented by the
Spearman-Brown Prophecy formula, were .85 for the Picture Interpretation
Test and .91 for the Picture Fill-In Test in tVe cross-validation sample.

6ý The correlations of the two ests ft tt m h other and with the
Leaders Self-Description Hlank were all low and pouitive.
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D. conclusions

1. The three projective tests, as now constitutea, are of no value
for leadership assessment of Vest Point cadets.

2. These tests are also of no value for leadership assessment
of non-commissioned officers in Leaders Schools.

3. Scoring keys were developed for both the Picture Till-In
and Picture Interpretation Tests on a sample of privates in Loaders
Schools. Scoring the two tests for a new sample of privates by means
of these keys yielded scores which were significantly correlated with
the criterion of leadership in Leaders Schools.

4. The biographical inventories (West Point Personal Inventory
and Leaders Self-Description Blank) showed significant criterion corre-
lations in their respective samples.

5. Among the privates, the two valid projective tests did not
add appreciably to the predictive power of the biographical inventory
when combined with it in a multiple regression equation. Nonetheless,
their correlations with the inventory are low (about .35), as is their
correlation with one another (.18).

6. It is inferred that the Picture Till-In Test and the Picture
Interpretation Test show considerable promise as techniques for leader-
ship assessment9 although improvements are needed to translate this
promise into a state of practical utility. Suggestions aie made mani-
fest in this study as to how improvements may be effected in regard to:
(1) power to discriminate more accurately between superior and inferior
leaders, and (2) extending the range of personnel with whom such tests
would be useful.

7. In view of the lack of validity of the projective tests among
West Point cadets9 it was not meaningful to proceed with the factor
analysis designed to reveal the basic personality factors common to
these and other measures of leadership9 so that this objective of the
study could not be achieved.



The identification of men with high potentialities as leaders is
understandably a matter of prime importance to the Arm. Accordingly,
a considerable amount of research has been done or sponsored by the
Amy on techniques for accomplishing such identification.

Although it is commonly believe& that non-intellective factors are
of major importance in determining a man's leadership performance,
methods for measuring such factors still leave much to be desired in
the vay of validity an& accuracy. In recent years, the evidence boa
grown more sugestive that projective tests1 may have promise along
these lines. However, these tests are typically time consuming to
administer and score, and typically require trained psychologists for
their interpretation. These characteristics are manifestly unsuited
for large-scale military classification purposes,

To circumvent these deficiencies, The Personnel Research Section
of the Adjutant General)s Office undertook the preparation of several
tests which are fundamentally projective in nature but which are amen-
able to group administration and objective (even machine) scoring. Then
any new test is constructed, the questions of its validity and what it
measures immediately arise. These questions become even more urgent
when the test represents a radically new departure. Thus, in the case
of the new objective projective tests, not only are their particular
validities unknown, 'but also subject to question are the issues of the
general fruitfulness of the approach and of the underlying psychological
dimensions measured by such techniques.

The research described in this report was undertaken in an effort
to sbed. light on these questions.

II. QN3OTIVfl

More specifically, the objectives of this research may be
described as follows:

A. To ascertain the validity of each of three objective projective
tests for measuring leadership performance of Army commissioned personnel.

1. To determine the correlation of each item with a
criterion of leadership performance, on the basis of which to
develop a scoring key for each test.

SA projective test requires the examinee to interpret or structure a
stimulus situation which lendIs itself to a variety of meanings, and
thereby to reveal aspects of his personality.



2. To ascertain fC r each of these scoring keys it; re4l--
bility and. validity against a criterion of leadership performance
at the level of commissioned personnel.

3. To compare the relative validities of these testa with
one another, a i. win a ue•fd&aecripticn questionnaire,

B. To ascertain the validity of each of three objective projective
tests for measuring leadership performance of Army non-commissioned
personnel.

1. To determine the correlation of each item with a criterion
of leadership performance, on the basis of which to develop a
scoring key for each test.

2. To ascertain for each of these scoring keys its relia-
bility and validity against a criterion of leadership performance
at the level of non-commissioned personnel.

3. To compare the relative validities of these tests with
one another9 and with a self-description questionnaire.

0. From these data, to infer the general promise of thin type
of test, and to deduce indications of which lines of future develop-
ment peem most fruitful.

It was also hoped originally to factor analyze the relationships
among these tests, together with other personality measures includ-
ing ratings and behavior measures9 with the objective of determining
basic personality factors gaaged by such variables. Since the non-
test variables were more appropriate and available in the commissioned
personnel situation (West Point), the plan was to perform this
analysis in connection with the data obtained from that sample.
However, it was discovered in the course of the research that the
projective tests were virtually uncorrelated with the leadership
criterion la this situation, thus making the planned analysis
pointless.



III. METHOD

The general plan of the stud•y consisted of administering the
tests to samples of personnel who were representative of the two levels
of leadership activities for which such tuutti mXl~t be valuable a-nco-
ment techniques. AA additional requirement for selecting the samples
was that the personnel be assigned to situations in which criteria of

"leadership performance would be available.

In accordance with these standards, cadets in the upper classes
of the United States Military Academy at West Point were chosen as
the sample.whose characteristics and activities were approximately
representative of personnel to be assessed for potential leadership
-at the commissioned level.

Students at Leadership Schools were selected as suitable for
representing potential leaders at the non-commissioned level . This
group is actually composed of two subgroups, as regards age, back-
ground, and previous experience, privates and non-commissioned
officers. It was deemed advisable to investigate separately the
validity of the tests for each of the two subgroups.

Thns, there were three categories of personnel who were the
subjects of the investigation: West Point cadets, privates assigned
to Leadership Schools, and non-commissioned officers assigned to
Leadership Schools.

The research design involved the following steps for each of the
categories of personnel.

1. Administering the three objective projective tests to samples

of the personnel.

2. Collection of criterion data for these individuals.

3. Correlation of the test items against the criterion.

4. Development of a czuolnc key for each test.'

f,5 Application of the ket, tiU the test results of new samples
of personne]..

6- Correlation ot the scores on each test with the criterion
of leaderBship pexformatweB

In the remainder uf thx•b chapt•ex the tests will first be des-
r;ribed, followed by a description, for the c(adet offi.ers, of the sam-

-es, criterion. prcedaure :?or collecting dlata, and methods of analyzing
tj;he dat-aR, Finazly. the same rubrircs :,_f itjoxation will be presented

F7, T1F,
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A. Tests (Copies of the tests are included in the Appendiz of
this report.

The following tests were Include& in the validation studfl

1. Picture Interoretation T2est 1949. (DA AGO PRT - 1775)

This 432 item test consists of a series of 268 pictures, some of which
present individuals participating in military activities and others
involving individuals in civilian situations The general directions
indicate that the test is a measure of interests, althou& it may be
considered a projective instrument to the extent that the ezatnee
tends to identify With the situations and individuals illustrated in
the pictures.

Instructions for the first six parts of the test follow the same
general patter n. For the individuals or situations presented in the
pictures in each part of the test, the examinee is required to choose
between two alternative reactions, as follows:

(1) Part I-

(a) "YeS, I would like to do what he is doing," or
(b) "jg, I would not like to do what he is doing.'

(2) Part I1

(a) "YIne I would like to be that person," or
(b) •,No, I would not like to be that person0 '

(3) Part III

(a) 'al) this person is like me,U or
(b) •q•, this person is not like me."

(4) Part IV

"(a) Yep_ I would admire this person,' or
(b) "o..q I would not admire this person."

-5) ri-t V

(aý -"-§.L I am good at doing what this person is doing," or
(b) Kno, I am not good at doing what this person is doing."

(6) part VI

(a) "fp., I like what is shown in this picture," or
(b) "Tie. I do not like what is shown In this picture0 "

Part VI differs from the rest of the test in that pictures of
military eituationr ardi civ ilan situntione are presented along with
five descriptive statemrnnte for each picturtt. The examinee is required
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to make the following choice in regard to eachU statementt

"*In, the picture made me think of this idea, or
'Nt, the picture did not make me think of this idea."

2. AM Picture iton fflos,_ 9 ausn =,190, yxrn nnilz

The Army Picture Story Test is an objective test, based on the general
idea of the Thematic Apperception Test, consisting of a series of ten
pictures. The pictures included in the Army Picture Ztory Test involve
both military atl non-military situations and are not the pictures used
in the Thematic Apperception Test. For each picture, there are thirty
items presented in groups of three. The items are relatively short
statements which are descriptive of the picture. The examinee is
instructed to read the statements within each triad and to select two
statements: the most descriptive and the least descriptive.

The statements used in this test were obtained by administering
the set of ten pictures to a large group of soldiers in a free response
situation. The descriptions written by this group were edited and
arranged in triads on the basis of their frequency of occurrence and
with respect to a number of clinical categories. That is, triads were
composed of items which were approximately equal in frequency of occur-
rence biu. which dealt with different personality needs.

3. L~jjij bl j~ffl, Se~cond f~rM, 1949 £UAGOEFI-4?g~

The Picture Fill- In Test is an adaptation of the Rosenzweig Picture-
Frustration Test. It differs from the Rosenzweig test in that the
respcees ate obtained in objective form. A series of 43 cartoon-
like pictures is presented&, comprising a total of 392 items0 In each
picture, one individual is represented as saying something to another
individual. Some of the pictures deal with military situations, while
24 plctures wer- taken directly from the Rosensiweig test. In an
experimental adianistration of the Preliminary Form of the Picture
Fill-In Test, the examinees wrote responsee in the cartoon balloons.
Responses made most frequently by thns experimental group were selected
for each of the pictures. Certain responses which seemed to be parti-
cularly revealing o7 measuring important factors also were included.
reg•rades of their frequency of occurrence. From seven to ten
responses were selected, and are presented below each picture in thu
Second Form of the test,, This iozm, which was used in the present
investigation, was developed so that it would be suitable for objec-
tive scoring in the following mannerz The inetrctione require that
the examinee rate each of the responses presented with the pictures
with respect to how likely It is that the person shown would give
that response. This ratin; of each rnapuiwti accomplished on the
following three-point scale;



A. "j.g say something like this."
B. "Is 2IMjl to say something like tbis.M
C. *Is yjX likely to say something like this."

4. fLfl ZPint Personal 1nvetory, 14 (AC AGO PET-l756)
(Also referred to as O ielf cri-on Blan., Form a., 1949,
DA 1O PM&RT-1744, and in previous progress reports ae Biuiagx i--&l
Information l31aRaS, ROTO edition.)

The West Point Personal Inventory used in the present investigation
with cadets consists of four sections and a total of 420 items. This
test does not make use of pictorial material. The items are in the
form of statements concerning various characteristics, as follows:
Section I includes pairs of statements dealing with personal charac-
teristics; the individual is instructed to select the statement in
each pair that is the best description of him. In Section II, the
individual makes a choice between each of two activities as to which
he believes he can do better 0 Statements dealing with likes and
dislikes are presented in Section III, and the individual again
selects the statement in each pair that he likes the better. Section IV
contains statements describing personal characteristicsL likes and dis-
likes, abilities, and beliefs0 For each statement, the individual indi-
cates whether the statement applies to him or does not apply.

5. Laader&l Sql f~-.fli uýipti~on 1ank, _rqrm ., 12_51, SXI!a2At
Unlversi Z•JIa.

The Leaders- Self JDescriptlon Blank is a 342-item version of the
Biographical Informatton. Blank and was used at the non-commissioned
level at the Leader& Schools in the present investigation. It is
similar in composi tIon to the West Point Personal Inventory, but the
exact content of the items is different. Like the Vest Point Personal
Inventory, it does not present pictorial, material and consists of four
sections0

Section I ciontains pairs of statements dealing with personal
characteristics. The examines chooses the statement from each pair
that describes him better. The pairs of statements in Section II
describe various activities , and the Individual selects the activity
which he can do better. Pairs of statements are presented in Section III
dealing with likes and dislikes, and the instructions rnsqire irlect-
in.g the statement that you like better, Personal characteristics, likes
and d-slikes, abilities• and beliefs make up the content of Section IV,
aul the examinee is Instruicted to indicate whethor each statement
applila to him o1 r)ies not apply,
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3. Situational Validity at the Oommissioned Officer Level

1. Sample

The first and second classes of cadets at the U. S.
Military Academy, West Pulit, In July. 1 950e were the subjects of the
investigation. A total of 454 cadets was tested.

Available cases from this sample were later divided into two
random sub-groups for purposes of performing a double cross-validation
analysis. These subgroups comprised, respectively, 213 and 223 cases.

2. Tests1

The test., amployed with this sample were;

a. pieture Interoretation 2Tes, 19;4, (DA AGO fl4-l77?)
b. A Picture &o Tes Series j, 19_M, jjgj

UDiverlity jflfl
c. Ficltre TIlVIn frl. Seo on 9 L9j49,

(DA AGO T4-21736)
d. Ifrf Pont IE&son Inventonr 0 1949 (PLAG9WT-1756

3. Criterion

The Aptitude for the Service System2 was ascertained for
each cadet for use as a criterion measure of leadership. The Aptitude
for the Service System is used at West Point for the purpose of pro-
viding an accurate evaluation of the leadership effectiveness of cadets.
The Aptitude Rating is a composite measure including the pooled opinion
of the cadet 3 a Tactical Officer and a small group of classmates within
his Company. The evaluation by his classmates is accomplished through
an associate (buddy) rating procedure.

Bach cadet is ranked in order of merit by his Tactical Officer
andd by the cadets in. his Company in regard to the following definition
of leadership:

"The criterion of my appraisal Is each cadet's ability (if or
"then placed in command of a. UroLL) t- el!cA t the group-s maximum coop-

eration; maintain the highest possible standards of administration and

A description of the tests used Ln the study is presented in
Section III, A

a A detailed descriptiun of the Aptitude For the Service System may be
found in TThe Operation and Adminictration of the Aptitude for the
Service System, U1EJM..-A< West Point, New York,_, United States
Military Acadblwyý. Ibl.
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discipline; and at the same time, develop and preserve high :.orale
and group spirit."1

Trom the raw ratings, the median ranking for each cadet is
determined and transposed. to a standard score (called Army Standard
Ratiu6)o Th# Ta1tical Off'tcsr' rating is assigned a weight of one-

third in combining it with the associate ratings. It is this xinai
or composite Army Standard Eating (Aptitude Eating) that constituted
the criterion of leadership in this investigation.

4. Procedure

a. Test Administration

On June 30 end July 1, 1950, the four tests were admin-
istered in group situations to 216 cadets of the first and second
classes at the U. S. Military Academy, West Point. The test battery
was divided into two sessions, two of the tests being administered
in the first session and the other two tests being given in the
second session. Each session required about three hours of testing
time. A similar procedure was utilized when the second group of West
Point cadets was tested on July 27, 28 and 29, 1950. This second
gr-ou of cadets numbered 238 and were from the first and second
classes.

b. Collection of criterion data and constitution of
criterion groups.

Criterion data9 entered on Hollerith cards, were
received from the West Point statistical office. These cards con-
tained the cadet serial number, the mean Aptitude Rating based on the
first term and the second term of the second class, Aptitude Ratings
for both termes and year of expected graduation. The criterion of
leadership effectiveness atilized in this investigation with the West
Point sample was the mean Aptitude Bating which summarizes the cadet's
leadership performance during his second class.

The total sample was divided randomly on the basis of serial
numbers, group A being composed of those cadets with even serial num-
bers, - I group S e•--ng- otd nertal numbers. Au a check on the
randomness of this procedure, _t, and. F statistics were computed betwwe,
the mean Aptitude Index criterion scores of the two groups; this
analysis indicated that the two groups may be considered as random
samples from the same population in regard to the leadership criteridn.
The purpose of fractionizing the sample in this manner was to meke it
pGoiible is pr form a douatle crosti -vrlIdnt3.o on the scoring keys do-
rived In the -j tern enaiynes.



5. Analysis of Data

a. Ite:; Analysis

The validity of the items in the experimental tests was
estimated by computing the biserial correlation coefficient between
dichotomized item responses and the Aptituae hating criterion. Z46
computation of the item validities was facilitated by making use of
the Kolbe and Edgerton table for estimating biserial correlation
coefficients I1

The Aptitude Rating criterion was normalized by dividing the
distribution into equal frequency eighths, and. assigning the standard
score ecuivalent of the mid-point of each eighth in a normal dis~tribu-
tion to each criterion score within that eighth. Thus, all cases
falling in a given eighth of the obtained distribution of criterion
scores received the same standard score equivalent.

While the same general item analysis procedure was followed for
the West Point study, somewhat different techniques of dichotomizing the
item responses were necessary for the different tests, as follows,.

(1) Picture Interpretation Test, 1949 (DA AGO PRT-I.7?5)
The item responses in this test fit a natural dichotomy since the
examinee i1 instructed to ind~cate either "Yes" or "No* for each item.
Thus0 there is no problem in dichotomizing the responses for the pur-
poses of the biserial correlation type of item analysis.

(2) A Picture $to Te~s_ , Series B, 19=, Syracuse
Unversity Press. As described in Section III, A, Tests, the Army
Picture Story Test requires that the individual choose the most des-
criptive and the least descriptive statements from groups of three
Ite=s. Within the triad, the item that is considered to be most
descriptive is marked A, while the item that seems tu be least des-
criptive is marked B, and the intermediate item is not marked. For
purposes of obtaining item frequencies, I.B.M. graphic item counts
were made for each item, for the A or B alternatives. The trichoto-
mous alternatives for each item were dichotomized in order to apply
the biseroal correlation item analysts technique; in doing this, the
extreme alteraative ("Best." or "Woist") having the larger frequency
of response was used as one category oi tne dichotomy, w'iWhu tLhe
combination of the other extreme with the intermediate alternative
constituted the other ee'tegory. This arrangement was used in order
to yield t?1e closest approximation to a 50%,50% dichotomy, thus
maximizing tne stability Wi the ietin- item validity coefficients.

..e .• B•. ;',., E 'rtJ,. A. -, A ". A Titj or Coputinr
X.; J.1 txrU, £o'_c i 4, 44f 2¼1i.
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Gs) Zia&Ua filfl-In flf, second DMT, 1a9 2 42 (PA
PRT1_726). This test requires that the individual rate each item
on a three-point scale in regard to the degree of likelihood that
the item is an appropriate statement, as ezplained in Section III, 3.
Tests. The dichotomy required by biserial item analysis was achieved
by combining the B and. 0 responses. This, the frequencies of responses
were obtained for the A category vs. the combined 3 and 0 category.
The basis for grouping the B and 0 responses rather than utilizing
some other combination in order to dichotomize the responses was both
logical and empirical. On a pri grounds, it seemed more reasonable
to believe that B (Is likely to say something like this) is closer on
a continuum to C (Is very likely to say something like this). More-
over, an inspection of the item responses indicated that by using the
dichotomy of A vs. B and 0, the ideal 50%-50% dichotomy was more
closely approximated.

(4) West Point Personal Inventory, 1949 (DA AGO PRT-l756).
An item analysis of this test was not necessary since the scoring key
had already been developed in a previous stud-y and was made available
by the Personnel Research Section, AGO, for the validation phase of
the present investigation.

b. Pattern Item Analysis

Since the items of the Army Picture Story Test are grouped
in triads, it was hypothesized that the pattern of responses might be
significant. In order to investigate this hypothesis, the following
pattern analysis was performed: For each triad, six patterns of res-
ponses are possible. For Group A of the West Point sample, frequency
counts were made of the responses to each of the six patterns for each
of the 100 triads. A level of significance test based on X2 was made
among the frequencies of the patterns for each triad, contrasting
upper and lower criterion groups. This procedure made it possible to
estimate the validities of the pattern responses.

c. Cross-Validation

In general, the validities of the tests were estimated by
comnuting Pearson product-moment correlation coefficients between
the scoring keys derived and the ApUiLude at-Ing leadership -criterion.

In following this procedure. the two samples, group A (even serial
numbers)'and group B (odd serial numbers) were treated separately, in
order that the scoring key derived on group A could be crossed over
and validated on Group B, and the scoring key obtained on group B could
be validated. on group A. This double cross-validation technique makes
use of the principle of replication in determining which items are
consistently valid in both srples and permits two minimum estimates
of the validity of the test.

For a fuller dincumBion of the double cross--validation technique,

see Katzell R. A. "Cross.-Validation of Itom Analyses", X1&o E12L2h°Q.
at". 31b, 1.n,. 1u 2,2-
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C. SlUsted Personnel Validity Studies

1. Samples

a. Item Analysis Group

The enlisted personnel samples in this study were
drawn from Army Leader's Schools whose mission is to train
personnel for leadership, primarily at the non-commissioned
officer level. It is anticipated that the bulk of trainees will
consist of privates who have just complete& basic training and
who have been recommended by their company officers as evidencing
leadership potential. This source of students is called "pipe-
line". Other sources have included reenlistments and National
Guard personnel called up for active duty as a result of the
Korean conflict. For these groups, training at the Leader's
Schools is considered a refresher course. One other important
category includes officer candidates who, at present are
required to complete a leadership course before attending Officer
Candidate Schools. Leaders Schools at Ft. Dix, N. J., and
Ft. Knox, Ky., which train soldiers from ground force units, were
visited to gather the data for item analysis. 958 men were tested
at these two installations.

The sample was divided into two subgroups: privates (includ-
ing privates first class) and non-commissioned officers. These
groups differ in average age and military background, factors
which might affect performance on the tests and criteria. Hence,
it was considered doarabble to perform separate item analyses and
validations for the two subsamples.

b. Cross-Validation Group

Leaders Schools at Ft. Jackson, S. C.. and Ft.
Belvoir, Va., were visited to secure the data for cross-valldation.
These schools train personnel from infantry and engineering units,
respectively. 368 cases were utilized for the cross-validation
results.

2. Tests

a. Item Analysis Group

At Ft. Dix and Ft. Knox, the fLnj&rit Interoretation
sTq, 912_• (PA AGO I!HT-l7?.), Fci&Lg FI fit, §1g d Z9Mx.

1949, (DA AGO PRT-lS•2), and Army L Iur . Series .

1 ~yracujq vo y epi t E were administered.
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b. Cross-Validation Group

On the basis of the item analysis performed, it was
decided to administer only the Picture Interpretation Test and the
Picture Till-In Test to the cross-validation sample. In adldition,
at the request of PES, the L&4pjj Self-Descrittion Blank,9 § ..,
1951, goesni Unierity Preen, was administered to thi esame group.

Descriptions of the nature of all the above tests may be found
in Section III Part A, of this report.

3. Criteria

a. Item Analysis Group

The training cycle at Leader's Schools is divided into
two four-week phases, Phase I and Phase 11. Training during Phase I
is primarily academic in nature, whereas Phase II consists primarily
of practical leadership experience in field situations. During the
training program, soldiers are periodically evaluated for their per-
formance on different criteria by various kinds of raters, i.e., both
commissioned and non-commissioned cadre as well as by their peers.
All soldiers tested in this study were in Phase I of the training
cycle at the time of testing.

The following criterion measures of leadership were obtained
for the group tested at Ft. Dix and Ft. Knox: Faculty Board Rating,
Associate Rating, Leaders' Reaction Test, Rating of Phase I1 Perfor-
mance, and Total Rating (a weighted combination of the foregoing).

Intercorrelations among the above criteria were computed for a
sample of the soldiers tested at Ft. Dix and Ft. Knox. These
statistics are useful for estimating the extent to which the criteria
measure different aspects of leadership. The following table shows
these results. (See Table I).

In both samples, it seems evident that the various criteria are
somewhat unrelated to each other. Although the Associate Rating
also aipears to be somewhat different from other ratings of leader-
ship potential, on the basis of its recommendation by Personnel
Research Section for use in this study, it vwvuld seem to 'b the most
appropriate measure of leadership available. Results from other
Personnel Research Section studies1 had shown associate ratings to be
superior measures of leadership. in-the present study, furthermore,
Associate Ratings were available for more subjects tested than any of
the other ratings.

I Wherry, Robert H. and Fryer, Douglas H., "Buddy Ratinge: Popularity
Contest or Leadership Criteria?. P2ersonnej rycloloy, 1949, g,
147-159.
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Table 1. Intercorrelations among Various Criteria for Two Znlisted
Samples.

A. Fort Dix

N = 173

Y.B.R. L.R.T. A.R. Pert. 11 Total

Faculty Board Rating, .14 .45 .15 .74
Leaders Reaction Test --- .04 .02 .37
Associate Rating --- .06 .44
Performance during Phase 11, - .66
Total --

Correlation between Phase II and sum of other three variables a .20

3. Fort Knox

N = 112-162
F.B.R. L.ROT. A.R. Per!0 II Total

Faculty Board Rating -- .32 .15 .33 .78
Leaders Reaction Test --- .00 .38 .50
Associate Rating -- -. 12 .20
Performance during Phase II .78
Total -

Correlation between Phase II end sum of other three variables * .24

All of the above considerations led to the decision to use Associate
Ratings as the criterion for the enlisted sample of this study.

Since this criterion was adopted, it will be valuable to describe
in somewhat greater detail the operations by which scores on this measure
were obtained for the samples. Each student is evaluated by his fellow
students at the end of Phase I training. The students are each given a
"Student Leadership Evaluation Report-Rating Sheet". On this sheet is
a roster of the men in the student's group, customarily numbering from
nine to fifteen men. The student, from this roster, chooses those whom
he thinks the three beet leaders and the three poorest leaders. On the
next day, each student is given "Student Leadership Evaluation Report-
Tnhm_-antinn RhAot_..: On thin sheet are orinted the names of the men in
the group. There are also ten pairs of descriptive statements. For
each man on the roster, the student is to choose the description in
each pair of statements which most appropriately describes the man being
rated, These sheets are then scored by using the keys furnished by
Personnel Research Section. One score is based on the nominating tech-
mdqne, weights being given to the number of nominations received. The
more nominations a soldier receives which are indicative of better
leadership, the-higher his Associate Rating score. The other score is
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derived from weights based on empirical evidence as to which des-
criptions are more characteristic of better leaders. The scores, from
the rating sheets and description sheets are averaged. These scores
constituted the Associate Rating criterion used for item analysis
purposes.

b. Cross-Validation Group

Associate Ratings were also obtained for the soldiers
testesd at Ft. Jackson and Ft. Belvoir° The men were rated in the
period from about January through March, 1952. Test scores were
obtained by use of the keys developed from the item analysis group.
These scores were correlated with the Associate Ratings.

4. Procedure

a, Item Analysis Group

Trainees in Phase I at Ft. Dix were tested in Augast
end October of 1950 and January 1951. The Picture Interpretation,
Picture Fill-In, and Army Picture Story Tests were administered to
groups ranging in size from approximately 50 to 100 trainees. Nvery
effort was made to elicit the cooperation of the soldiers tested,
including some explanation of the purpose of the study. A total of
480 subjects in Phase I was tested at Ft. Dix. In field trips made
d•uring October 1950 and January 1951, 478 subjects in Phase I were
tested at Ft. Knox. Thus, the total number of trainees tested for
the item analysis group was 958.

b. 0ross•oalidation Group

Trainees in Phase I at Ft. Jackson, S. 0., and
Ft. Belvoir, Va., were tested in January, 1952, under conditions
similar to those obtaining for the item analysis group. On the
basis of the results of the item analysies it was decided to admin-
ister only the Picture Interpretation and Picture Fill-In tests to
these groups. An additional test was administered at the request of
Personnel Research Section, the Leader's Self-Description Blank. At
Ft. Jackson, the number of privates whose test papers were adequately
filled out was 166; non-commissioned officers numbered 50. At
Ft, Relvoir, test papers from 143 privates were acceptable; the non-
commissioned officer sample numberea 9. Th-ne tulal numbor for all
three tests included 309 privates and 59 non-commissioned officers.

Table 2 summarizes the number of cases used.
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Table 2. Number of Cases in Item-Analysis an Cross-Validation Samples.

A. Number of Oises in the Item Analysis Group

7t. Dix Ft. Knox Total

Privates 246 139 385

Non-coms 90 138 228

B. Number of Cases in the Cross-Validation Group

Ft. Jackson Ft. Belvoir Total

Privates 166 143 309
Non-corns 50 9 59

5. Analysis

a. Item Analysis Group

For the purpose of item analyzing the three tests used,
it was desired to combine the inatallation samples, since the result-
ing keys would be used irrespective of installation. The following
analyses were performed in order to determine the most appropriate
statistical method for combining the Associate Rating scores from the
two installations.

Critical ratios were computed comparing mean Associate Bating
scores obtained by soldiers at Ft. Dix with those at Ft. Knox. The
differences between installations were significant at the 1% level of
confidence.

Variance ratios were computed for these data to test the signifi-
cance of differences in variability for Associate Eating scores.
Differences in variance were significant at the 2% level of confidence
for non-coms at Knox versus non-coma at Dix. This significant differ-
ence in variability makes ambiguous the interpretation of tests of
significance for mean differences reported, since significauL výA•tcal3
ratios between means may arise because of differences in variability.

The following tables present data from which the above interpre-
tations were made0



Table 3. Critical Ratios and Variance Ratios for Testing Differences
in Mean Associate Rating Scores

A. Privates

Fort Dix Fort Kuui

2 247 139
Mean 79.16 72.44
Standard Deviation 4.79 4.02
Critical Ratio 1406"&f
Variance Ratio 1.42*

B. Non-commissioned Officers

Fort Dix Fort Knox

N 90 137
Mean 80.44 72.30
Standard Deviation 3.94 5.12
Critical Ratio qs_ A**
Variance Ratio l.88*

* Significant at the 1% level of confidence
** Significant at the 4 level of confidence

*Significant at th-. 0d level of confidence

On the basis of the preceding analyses, the best procedure for
combining the two installations seemed to be conversion of Associate
Rating raw scores to standard scores within each installation before
pooling the two. Although about 950 men had been tested on each of the
three esperimental tests administered, attrition in the number of cases
had occurred as a result of improperly answered tests and also by the
inability to secure criterion measures on some of the subjects. The
graphic item counts are based on a sample of 385 privates and 228 non-
commissioned officers. From the graphic item counts, biserial r s
were computed for each item of each of the three tests administered.
The method by which these were computed was analagous to that used for
the cadet officer sample.

MTh Acvcc•t.ate r-.n er tA.r nn wan normalized by dividing the
distribution into equal frequency eighths, and assigning the standard
score equivalent of the midpoint of each eighth in a normal distribu-
tion to the criterion scores within that eighth.

Graphic item counts for the - ----.Jtv ,seer
separately ror the samples of privates and non-commissioned officers.
Each of these two samples had been fractionxzed into eight subsamples
of equal frequency, after first arranging the cases in descending
order according to their Associate Rating standard scores.
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While the same general item analysis procedure was followed for
the three tests, somewhat different techniques for dichotomizing the
item responses were necessary for the different tests. Wor'the method
of dichotomizing responses used for the different tests, see Section B,
part 5, under cadet officers0

Scoring keys were developed for those tests with promising valid-
ity based on the item analysis results. Itums were saleated whose
biserial r's were significant at the 10% level of confidence. The
value of biserial r necessary for significance was determined from 1
the standard error of biserial r computed from the following formulal•

S•rbis r bis

Significant biserial r's are a function of the percentage of cases in
each dichotomized group, as well as the confidence level adopted. For
a 50% dichotomous split, an r of .105 -as required for significance
at the 10% level of confidence in the private's sample. For the non-
commissioned sample, an r of .137 was required for significance at
this level of confidence.

One key was developed for the Picture Interpretation Test in
addition to those obtained as above. This test was selected for
special study in an effort to discover the nature of those items which
yielded significant biserial r's. Two judges classified the signifi-
cant items from this test into 13 categories suggested by the kinds of
pictures which produced significant responses. Those non-significant
items whose content fitted the classification scheme adopted were also
placed into these categories. It was reasoned that if the classifications
used were indicative of real relationships between item content and
criterion, non-significant items in the same classification might show
correlations with the criterion having the same direction as that found
for the statistically significant items classified in the same category.

To check on the extent to which non-significant items were pre-
dicted with correct signs for the various categories, the following
analysis was performed. The proportions of positive and negative
biserial r's among all non-significant items classified were determined.
Likewise the proportion of positive or negative items allocated to each
category wals litrjuiiutd. Thie diLfference o betweecn proportions in sech
category and in the total were then tested for significance. If these
differences were significant, it was concluded that the classification
of items within these categories was meaningful. ° By this procedure, an
item classification key of 89 items was developed. The item-analysis
key for this test contained 99 items.

Certain trainees had been eliminated from the item analysis

t Kelley, T.L., Fundamentels of Statistics. Cnmbridgeg Harvard, 1947,
p. 375.
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because they lacked Associate Rating scores as a result of having been
dropped, for various reasons, from the Leader's Course. There were
25 such cases who had complete sets of tests. Mean scores were
obtained for this group on the Picture Interpretation Test an6 the
Picture Fill-In Test by scoring their papers with the item analysis
keys developed as described previously.

It was desired to compare the mean score for dropouts to the mean
score of the total item analysis group. It was postulated that, if a
positive correlation existed between criterion and test scores, drop-
out mean scores on the tests would be significantly lover than the
means of the item analysis group. This assumes that dropouts, bad
they been rated, would have received relatively low Associate Rating
scores.

In order to estimate the mean test scores of the item analysis
group, it was necessary to score their papers with the item analysis
keys. Bather than scoring test papers for the entire sample of 385
privates, 50 cases were selected at random from this group. A
stratified random sampling technique was used since the 385 privates
had been fractionated into eighths on the basis of Associate Ratings
for item analysis pirposes (see page 9 ). Furthermore, for both this
group and the dropouts, a different keying of responses was used to
simplify scoring than that used later for the cross-validation sample.
Since the keying of items is arbitrary9 the two keying methods used
result in scores which differ only by a constant.

For testing the significance of the differences between means of
the dropout and item analysis group9 I tests were computed. The
standard error for the difference between means was adjusted in the
j formula to take account of the use of a stratified random sample. 1

b. Cross-Validation Group

Using the item-analysis keys, the Picture Fill-In and Picture
Interpretation Tests were scored for the cross-validation sample. The
Picture Interpretation Test was also scored for the item classification
key described above. The Leader's Self-Description Blank was scored
by using the key furnished by the Personnel Research Section.

04cliribi±•ti cosffl-eAntn were computed for the Picture Interpre-
tation and Picture Fill.In tests. The method of computation used was
the correlation between scores from add-and-even numbered items,
augmented by the Spearman-Brown prophecy formula to estimate the
reliability of the whole test.

1 i clemar, Q, ocal Statistics, Jobn Wiley and Sons, Inc.:

New York, 1949, pp. 333-336.
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Validity coefficients were computed for the cross-valtdatton
sample. Scores on each of the three tests, obtained as described
above, were correlated with the Associate Rating criterion. The
correlations were computed separately for the Ft. Jackson and Ft.
Belvoir samples, and for the two combined.

Deforc combining the two inatallationu into an total Cample, it
was advisable to test whether mean Associate Rating scores for the
two installations differed significantly. A critical ratio was com-
puted testing the significance of this difference. If this ratio were
not statistically significant, Associate Rating scores would not be
converted to standard scores for computation of the validity coeffi-
cients.

To test whether the validity coefficients differed significantly
for the two installations, critical ratios were computed for the
difference between two sample correlation coefficients. An r to z
transformation was made prior to this statistical test.

Two multiple correlation coefficients were computed, by the
Wherry-Doolittle method, with Associate Ratings as the criterion
variable in both cases, and as the predictor variables (1) Picture
Interpretation Test and Picture Fill-In Test, and (2) Picture
Interpretation Test, Picture Fill-In Test, and Leaders' Self-Description
Blank. Only those trainees who had completed all three tests and had,
received an Associate Rating were utilized for this analysis.
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IV. BRUULTB

A. Results with Cadet Officers

1, Picture Interpretation Test, 1949 (DA AGO PRT-17?5)

a. Item Analysis 1

The proportion of items with statistically significant
validities failed to exceed chance expectancy, indicating a lack of
validity for the test with this sample, A scatterplot was prepared
showing the relationship of the obtained validity coefficients of
Group A (N - 211) vs. the corresponding coefficients of Group B
(N = M3). The correlation between the two sets of validity coeffi-
cients was approximately zero, indicating little consistency of item
validity from sub-sample to sub-sample. This finding, together with
the low proportion of significantly valid items, strongly suggests
that the test does not possess sufficient validity for the prediction
of leadership with West Point cadets0

A qualitative investigation of those items for which combined
validities exceeded chance expectancy did not yield logical categories
or trends which were considered to be psychologically meaningful.

Table 4 shows the distribution of the item validities in the

Picture Interpretation Test.

b. Gross-Validation

To substantiate the evidence from the item analysis , the
validity of the Picture Interpretation Test was estimated by computing
the correlation coefficient between the scoring keys derived. on the
item analysis samples and the Aptitude Rating leadership criterion.
For Group A (N = 210) the scoring key yielded a correlation coefficient
of .12. For Group B (N = 222) the correlation coefficient was found
to be .07, indicating the lack of appreciable validity of this test for
these samples.

Item vallditIes have been reported in detail for each vi toh tuutu i L
tables included in regular monthly progress reports submitted to the
Department of the Army during the course of the study. Slightly
different Nfs from sample to sample and from test to test are the
result of incomplete data on a few cases inf the sample tested.
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Table 4. Distribution of Item Validities in the Picture Interpretation
Test for Two West Point Samples.

Group A Group B

Y -11 N - 223

r f r f

.00-.04 172 .00-.04 152

.05-.09 100 .05-.09. 140

.10-.,14 87 .10-.14 166

.15-.19 38 .15-.J19 45

.20-.24 16 .e0-. 24 15

.25-.29 11 .25-.29 11

.30-.34 4 . M0-234 2

.35-.39 1 .35-.39 0

Total 429 items* .40-.44 0

.45- .49 1

Total 432i teoms

" The total number of items for which it was possible to compute
validity coefficients was 429 in Group A, since three items (not 184,
344, and 362) yielded no responses in one catogory of the dichotory.



2. AM Picture Story Test, Serie_ s ", 1950., Srracuse iUinversitr
Pross.

a. Item Analysis

The item analysis of the Army Picture Story Test revealed
only a chance proportion of statistically signifitata itiaza. Th.
scatterplot between the validity coefficients in Group A (I = 213) and.
Group B (N = 2) for the Army Picture Story Test indicated a near zero
relationship, suggesting little consistency of item validity. However,
as in the case of the Picture Interpretation Test, the subjects in the
two samples, Group A and Group B, did respond similarly to individual
items indicating a marked degree of inter-sample consistency.

A qualitative analysis of the significant items of the Army Picture
Story Test also failed to disclose meaningful categories or trends in
terms of postulated leadership characteristics.

Table 5 shows the distribution of item validities in the Army
Picture Story Test.

b. Paer Item Aa1yri.4

Of the 600 possible patterns of response in the Army
Picture Story Test, 30% of the patterns showed significantly high
criterion relationships at the 20% level of confidence in Group A
( _ 213). The percentage of significant patterns may not be beyond.
chance expectations because of inter-pattern correlation. However,
the dWeree to which the relationships among patterns affect the
number of patterns appearing to possess significant validities is
impossible to determine. Thus, a scoring key was constructed on the
basis of the significant patterns by assigning a weight of 41 to
patterns with positive validity at the 2o% level of confidence, and
-1 to patterns with negative validity at this level.

c. Cross Validation

The validity of the item analysis keys of the Army
Picture Story Test was estimated by calculating the Pearson product-
moment correlation coefficient between test scores and the Aptitude
Rating leadership criterion. (+roup A (W GJ' • -'. n Croup B )
yielded validity coefficients of -. 08 and -. 05 respectively, indicat-
ing essentially zero validity for the tent with these samples.-

1 Validities of each pattern have been reported in regular progress

reports submitted to the Departmeut ot the Army auring the c ourse
of the study.



Table 5. Distribution of Item Validities in the Amy Picture Story
Test for Two West Point Samples.

Group A Group B

r £ r f

.00-.04 144 ..00-.04 156

.05-.09 79 .05-.09 69

.1.0-.14 49 .10-. 14 45

.15-.19 18 .15-.19 20

.20-.24 7 .20-.24 6

.25-.29 1 .25-.29 1

.30-.34 1 .30-.34 1

.35-.39 1 .35-.39 0

Total 300 items .40-.44 0

.45-.49 1

.50-.54 0

.55-.59 0

Tot

Total.•0Itm
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Usi~ng the key derived by the pattern analysis on Group A, the
scores of Group B (N n 222) were calculated. The Pearson product-
moment correlation coefficient between the test scores an& the
Aptitude Rating leadership criterion was .01, indicating the lack of
validity in the pattern key for this sample.

3. Piceture Fll_-Ln_ !Lest, bseond. jarm, 1949 (DA AGO PRT-1726)

a. Item Analysis

The proportio.n of statistically significant items failed
to exceed chance expectancy. The scatterplot between the correlation
coefficients for Group A (N = 213) and Group B (N = 223) indicated
approximately a zero relationship for the Picture Fill-In Test. Thus,
again negative evidence was found. in regard to the inter-sample con-
sistency of item validity. As in the case of the two tests mentioned
previously, a qualitative analysis of the significant items found in
the two samples failed to reveal categories of responses which seemed
to be psychologically meaningful.

However, there was evidence of considerable consistency between
samples in the proportion of individuals who respondes in'the same
way to the items in thS test. This same indication of the inter-sample
consistency of the responses was also found for the two tests discussed
previously: The Picture Interpretation Test and the Army Pict'rre Story
Test.

The following tale presents the distri'bution of item validities:
(See Table 6),

b. Cross--Validation

Estimates of the validity of the Picture Fill-In Test
were obtained by computing the Pearwun product-moment correlation
coefficients between the item azialysis keys and the Aptitude Rating
criterion of leadership. The validity of the test for the West Point
samples was found to be approximately zero. in Group A (N - 210) the
validity cuoefficient was .04 and in Group B (N-- 222) the validity
coefficient was .03.

4, West Point Personal inventory. i•_4 (DA A-GO '-l,=e)

a,. Item Analysis

As explained in Section II, B, 5, a, (4)j, the scoring
Is-y for this test was provided by the Personnel Research Section, AGO.

b., C rc•ss -Val idat'L or

The Wout P,,lit Puro.iEnni hlventory wao the only one of
the fucur _,p+rrtLt.J tosti& wilt.h mnnlfest-ud apprvcci-O]e vnlidity for
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Table 6. Distribution of Item Validities in the Picture Pill-In
Test for Two West Point Samples.

Group A Group B

r f r f

.00-.04 164 .00-.04 161

.05-.09 106 .05-.09 119

.10-.14 69 .10-.14 57

.15-.19 32 .15-.19 29

.20-.24 12 . P0-.2 20

.25-.29 4 .25-.29 2

.30-.34 3 .30-4 2

35=.*39 1 .35.39 0

0 .40-.44 1

.45-.49 0 .45-.49 1

.50-.54 0 Total _.3?items

.55-.59 0

=60,--4 0

.65-.69 1

Total 39aitems

the West Point sample. The Pearson product-moment correlation coeffi-
cient between the scores on this test and the Aptitude Rating leadership
criterion was .351, based on a sample of 426 cadets. This value of .351
is a statistically significant validity coefficient9 since a value of
.128 to required for sinificeance at the I% level of confidence.
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B. Results with £nliste6. Personnel

1. Item-Analysis Group: All Tests

a. Item Analyses

TableU s 0 0, and 10 show tho diotribution of biseria1

r's obtained for items in each test. The sign of the coefficients
was disregarded in tabulating these results, since keying the res-
ponses to each item is only arbitrary.

Table 7 summarizes the number of significant items found for the
two samples at the 10% level of confidence in each of the three tests.

Table 7. Number of Significant items for Three Experimental
Personality Tests0

Total No. of Items Number of
Significant Items

Picture Interpretation Test

1. Privates (N 385) 432 99

2. Non-Coms (N 228) 432 53

Picture Fill-In Test
1. Privates 392 130

2. Non-Coms 392 38

Picture Story Test
1. Privates 300 48

2. Non-Coms 300 45

From this table, it is apparent that more significant items are
rouen t-r the sample of privatuu ahuu !6 i trua for non commi•cioned-
officers. By inspecting the individual items, it is also apparent
that those items found significant in the private's sample generally
are not found significant in the non-commissioned officer sample.
The results indicate, furthermore, that the Picture Fill-In Test and
Picture Interpretation Test are functioning in the sample of privates
at a level appreciably bettor than chance expeotancy. Since the 10%
level of confidence was adopted, chance, on the average, would result
in approximately 39 significant items for the Picture fill-In Test,
42 for the Picture Interpretation Test, and 30 for Army Picture
Story Test, ahsuminc no correlation among the Ofth test.
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Table 8. Dietribution of Item Validities in the Picture Interpretation
Test for Two Enlisted Samples

A. Privates B. Non-Commissioned
Officers

3i 85 N =228

r f r f

.00-.04 152 .00-.04 168

.05-.09 131 .05-.09 107

.10-.14 90 .10-.14 88

.15-.19 44 .15-.19 45

.20-.;24 13 .20-.24 15

.25-.29 1 .25-.29 2

I•-3 .30-.A• 2

Total _•i tems .35-.39 1

.40-.44 2

.45-.49 0

.50-.54 1.

.55-.59 0

.60-.64 0

.65-.69 0

.70-. 74 1

Total jjji tems
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Table 9. Distribution of Item Validities in the Army Picture Story
Test for Two Enlisted Samples.

A. Privates B. Non-Ooimiseione& Officers

N = 385 2 = 28

r f r f

.00-.04 132 .00-.04 112

.05-.09 105 .05-.09 91

.10-.14 51 .10-.14 59

.15-.19 11 .15-.19 29

.2o0-.24 1 .20-.24 7

Total 300 items .25-.29

Total 300 items

Table 10. Distribution of Item Validities in the Picture Fill-In Test
for Two Enlisted Samples.

A. Privates B. Non-Oommissioned Officers

H 385 M - 228

r f r f

.00-.04 140 .00-.04 176

.05,..09 99 .05-.09 109

.i0-,14 71 . iu-.v&4 r

I4E. .15-. 19 27

2-5-. 2% .2 5-W29

T t al 1 *r 1"'O--,34l 31

Tfrt aI _.392 itiwr,, Totni 3 i tern
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For the Army Picture Story Test, the number of significant items
was about 1.6 times what would be expected on the basis of ehance.
This figure is not large enough to warrant concluding that non-chance
relationships are involved, particularly since the assumption of non-
correlation among items is untenable. It is possible that a pattern
analysis might reveal more convincing evidence for the validity of
this test, ian view of the triad form of item recponces. ZxprletlCe

with the pattern analysis performed for the cadet officer sample did
not encourage a parallel analysis for the enlisted sample. In view
of the relatively low number of significant items found for this
test, it was not administered to the cross-validation sample.

For the Picture Interpretation Test, about 2.3 times as many
items were found significant for the sample of privates as would
be expected on the basis of chance0 For the Picture Fill-In Test,
this figure was about 3.3. These tests were selected to be adminis-
tered to the cross -validation sample, since the evidence is suggestive
of validity.

b. Comparison of Item.-Anslysis Group and Dropouts

Table 11 shows I tests for the significance of the mean
diffezences between dropouts and the item analysis group0 It had
been expected that dropouts would zhow lower mean test scores for the
Picture illoIn Test and for the Picture Interpretation Test. 0 Such
is the case, and furthermore, this difference is significant at the
5% level of confidence for the Picture Interpretation Test, and at
the 1% level of confidence for the Picture Fill-In Test 0

2. Cross-Validation

a0 Reliabilities and Related Statistics

Table 12 summarizes reliabilities and related statistics
calculated from the crsas-°validation sample for the Picture Fill-In
Test and the Picture Interpretation Test.

These resulta indicate that scores for these instruments are
suffiecently reliable to be useful for large-.scale classification
purposes.

b.. Validitles

(i) W!ew Antlyski Keys

Table UZ siimirnves -validity coefficients for the

.eys developed frum A tern an~lyi of tho Picture Fill-In and Picture

Interpretat) on Tests..
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Table 11. Significance of Mean Differences between Dropouts aid
Item Analys•s Group for Picture _flu-In and Picture
Interpretation Tests

Picture Picture
Fill-In interpretation

Mean of Dropout Group 68.8 50.4
S. D. of Dropout Group 21.1 9.6
N of Dropout Group 25 25

Mean of Item Analysis Group 90.6 56.2
S. D. of Item Analysis Group 21.6 11.8
N of Item Analysis Group 50 50

t Bpatio between groups 4.26** 2.44*

SSignificant at 5% level
"* Significant at 1% level

Table 12. Reliabilities and Related Statistics Estimated from Gross-
Validation Samples at Leaders' Schools for the Picture
Interpretation and Picture Fill-In Tests

Picture Interpretation Test

N Mean S S2" S.E. of OdA-Even Spearman
Meas. Rel. Brown

Ft. Jackson 158 61.34 10.31 106.25 4.50 .81 .90

Ft. Belvoir 138 60.51 9.58 91.80 5.58 .66 .80
Total Sample 296 60.95 9.97 99.47 5.08 .74 .85

Picture Fill-In Test

Mean s2 5.3. of Odd-Even Spearman
Mean. Rel, Brown

Ft, Jackson 145 97.39 12.53 167.08 5.46 .8i .90

Ft. Belvoir 133 91.91 18.61 346.25 5.58 .91 .95

Total Sample 278 94.77 15.85 251.28 6.34 .84 .91
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Table 13. Validity Coefficients for the Picture Pill-In an&
Picture Interpretation Tests in the PiItates' Sample.

Ft. Jackson Ft. Belvoir Oombined

Picture Fill-In Test

r .19 .24.19

N 124 132 256

M 97.0 91.3 94.1

S. D. 13.2 18.8 16.7

Picture Interpretation Test

r .35 .16 .

N 133 136 269

M 61.3 60.4 60.8

S. D. 9.9 9.7 9.8

Significant at the 5% level of confidence.
"* Significant at the 1% level of confidence.
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All correlations reported are significantly different f om zero
at the 5% level of confidence with the exception of r = .16 for the
Ft. Belvoir sample on the Picture Interpretation Test. This correlation
approaches significance at the 5% level of confidence so closely that
it, too, is unlikely to be considered a sampling fluctuation from a
correlation of zero0

Differences in mean criterion scores for the two installations
were not statistically significant at the 5% level of confidence.
On the basis of this result, validity coefficients were computed
using Associate Ratings as raw scores rather than converting them to
standard scores.

Tests of the significance of the difference between sample
correlation coefficients were performed in order to compare validity
coefficients at the two installations. These results fail to reveal
a difference, significant at the 5$ level of confidence, between the
validity coefficients at the two installations. The tests seem to be
about equally valid in both of the cross-validation samples.

(2) Item Olassification Key for the Picture Interpretation
Test.

Table 14 presents validity coefficients for the item
classification key, for the item analysis key, for the combination
of the two, and the correlation between the item analysis and item
classification keys0 The criterion used for the validity coeffi-
cients was that of Associate Ratings.

The fact that the item classification key correlates signifi-
cantly with the item analysis key is interpreted to mean that these
categories have an appreciable degree of internal consistency. The
failure of the items classified to correlate significantly with the
criterion is an indication of their consistent lack of validity for
this criterion even in a crossevalidation sample.

(3) Multiple Correlation

Table 15 shows the multiple correlations for the total
cross-validation sample, and the intercorrelations from which the
Wev wtne Computed..

The standard errors of these R's are such as to render no combi-
nation of the tests appreciably superior in prediction to another,

nor, indeed to the Leaders Self-Description Blank alone0



Table 14. Validity Coefficients of the Item Analysis and. Item
CG!1ssifiý-cltion Keys for the Picture Interpretation Test

an& the Oerrelation between Keys.

Privates

Pt. Jackson Ft. Belvoir Combined

Item Classification
Key Alone -. 01 -. 18 -. 06

N i34 136 270

Item Classification Key
and Item Aaalysis Key .25 .06 .16

N 133 13-5 267

Item Analysis Key Along .36 .16 .25

N 13 136 269

Item Analysis Key vs.

Item Classification Key .54 .26 .40

N 158 138 296
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Table 15. intercorrelations among Predictor Variables, Correlations
with Associate Rating Criterion, and Multiple Correlations
for Cross-Validation Sample

S= 234 eases in cross-validation sarple with all 4 measures)

Assoc.

Rating P.M.1. P.I.T. L.S.D.B.

Associate Rating (0) ,,..

Picture Fill-In (1) .17

Picture Interpretation (2) .23 .18

Leaders' Self Description
Blank (3) .30 .34 .37

Multiple Correlations

%O.12 = -r'.

R0.12-3 = .-'2



V. CONCLUSIONS

The conclusions to be derived from the results described in the
preceding section will 'be presented below in the sequence correspon&-
in. to the objectives set forth in Section !Iz

A. Validity of the three objective projective tests for meas-
uring leadership performance of West Point cadets.

1. In none of the three tests de the srensation of itemi
correlate with the leadership criterion (Aptitude gLti_ ) aNwreoiablr
beyon c expectation. This follows from the fact that the number
of items found statistically significant at a given level of confidence
is no greater than the number which would manifest that degree of
validity through sampling fluctuations about a true validity of zero.

2. When scoring keys are developed independently for each
of two representative samples by keying items whose individual vali&-
ity coefficients appear to be statistically significant, there is
practically no better than chance correspondence in the items comprise&
within the two keys. Hence, it can be inferred that itbir a& ±a&a-
goate consistency RL lh_e scoring )s from emnie P_ saO 11. LFultb&r-
more, eah o_ th two keys for each test correlate; avoroximately zjfl,
with the 1eadershi t c jitgn cross-validation sMla .

3. Duplicating previous findings of the Personnel Research
Section, the West point Personal Inventory is found to correlate
agpreciablY and sienificantly yj 2k the leadership criterion. In
addition to demonstrating the validity of the test, this indicates
that *, criterion is predictable.

Discussion_• This investigation failed to reveal a stable and
valid method of keying the responses to three objective projective
tests so as to predict leadership among West Point cadets with better-
than-cbanco efficiency. This failure cannot be attributed totally to
inadequacy of the leadersbip cr1iterlon, the Aptitude Bating, for it
is predictable from scores on the West Point Eggpoonal Iventovv

B. Validity of three objective projective tests for measuring
leadership performance of Army non--commissioned persoinul.

1. a. Among privates enrolled at Leaders' Schools, the
A= Picture Story Test failed to yield a proportion of items which
correlates with the Associate Rating appreciably beyond chance
expectation. However, in both the Picture Interpretation Tet and
the Picture lill-In Test, considerably more than 10 per cent of the
items were valid at least at the 10% level of confidence. Hence it
was possible to develop a scor-ing key for each of these two tests
with some expectation that the resulting scores would correlate
appreciably with the leadership criterion in new semples.
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b. AMng oun-comm sis Jqoud .qffi n e9=01129L in LaSMzat

correlates Wit~the= 1n4rnhb1 nl&§In n (kAssoiate hiltns) wpzntiblz
benuns gbao eneaato-. This follows from the fact that the number
of items found to be statistically significant at a given level of
confidence is no greater than the number which would manifest that

& of validity through chance fluctueRt.onns about a true validity
of zero.

2. a. When these keys for the Picture Interpretation an&
Picture Fill-I Tests are applied in new samples of privates enrolled
in Leaderel Schools, the Spearman-Brown reliabilities of the scores
are .85 and .91, respectively.

The correlation of these scores with the Associate Rating
criterion yields a validity coefficient of .25 for the Pict1
* Interpretation Test and .19 for the Picture fliL-I Zn1&- these
validity coefficients are significant at beyond the 1% level of confi-
deuce.

These keys also discriminate, on the average, between trainees
who, for various reasons (including lack of leadership potential),
are separated early in the program and those who are graduated.

b. (No cross-validation was undertaken with non.-commissioned.
officers, in view of the negative results of the item analysis.)

3. a. The L•ea_ e Self-Description Blank is found to corre-
late appreciably and significantly with the Associate Rating criterion
for privates. The validity coefficients of this and the other two
tests do not differ from one another at the 5% level of confidence.

b. The multiple correlation between the criterion and the
two projective tests is not appreciably higher than the validity
coefficient of the Picture Interpretation Test alone. The multiple
correlation between the criterion and the two projective tests plus
the Leaders2 Self-Description Blank is not appreciably higher then
the validity coefficient of the last--named test alone.

c. The Picture Interpretation e"d Picture Fill-in Tests are
-. 2... &.."•t. *r.na....nA w. !Ith ny. another. This. in the light of their

relatively high reliabilities, suggests considerable independence of
the factors measured. Both of the tests correlate somewhat more highly
with the TnA--• al Self-Deaciv!tion Blank, although still at a level far
below their reliability coefficients.

kiscRion: The JnZ Picture Sft_ Test revealed evidence of
validity in neither the sample of non-commissioned officers nor of
privates. The Pictur• , Intereptation .fl and. the Flngflr- 111T3

nawidenceei no validity in the non commissioned officer sample but
both showed appreciable and. significant validity in the sample of
prlvatew.
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It should be recognized, in- this connection, that the Associate
Rating criterion does not necessarily represent a total appraisal of
leadership performance. This & prtori consideration is substantiated
by the fact that this particular criterion was only slightly corre-
lated with other assessments of leadership obtained for those personnel
in the Leaders' School. It is, therefore, conceivable that the validity
of these tests for a more comprehensive criterion would be considerably
higher.

C. Inferences concerning the general promise of the objective
projective type of tent.

The fact that th-es tnts correlate significantly anMd awrecLibl
with a limited citerion 9 .f leadership e gan Mq prin vates,
their relative independence of one another and • Leaders' felf-
Description Blank, combine to pu•.aft that ye hane e_ & , na a
instrument that my constitute an imuwortant contribution to the tech-
nianes for identifying ootential leadeors. However, in the light of
the results, this statement must be made with certain limitations.
In the first place, the failure of the tests to function with samples
of cadets and non-commissioned officers indicates that they may be
most effective with personnel of relatively little sophistication and
limited experience0 Secondly, it should be recalled that the predic-
tive value of the tests has been shown only for the Associate Rating
criterion- this criterion probably does not reflect all aspects of
leadership performance.

Conversely, the positive results that have been obtained with
these measures by no means define the limits of their value. They
may, for example, correlate as well or better with other aspects of
Army leadership performance, or with similar criteria in other types
of leadership situations, such as under field conditions. Their
validity for other types of performance involving personality factors,
etpa. adaptability to stress situations9 is likewise in the realm of
possibility0  At present, these are, of course, moot points. But the
promise evidenced by these tootu for the limited criterion and situa-
tions involved in this study imply the advisability of exploring their
value for other criteria and situations.

Such further work should, however, be done with revisions of the
present tests. Many items which failed to show validity in this study
could well be eliminated, and replaced by other items constructed
along lines which the present study suggests are more fruitful0 Sug-
gestions for such future modifications are incorporated in the follow-
ing section.
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VI. IMICATIONS An RCOM MATIONS

The major implication of the present study is that there are at
least two of these objective projective tests (the Picture. InteriretaI
tion and Picture Yflj.-In Tests) which evidence validity for leadership
crituxi&0  Yet, th-e• alts iZnicato u t eri cone- l-y more

work to be done before these instruments will have the utility which
practical considerations require.

For one thing, the evidence is that the tests, as presently
constituted, are vali& onl7 within a limited segnent of personnel in
connection with whom leadership assessments would be made, namely'
the youngest anA least experienced group. It behooves us to consider
why this should be the case and what may be done to augment the range
of utility of these instruments.

For another thing, the evidence does not suggest that these tests
should be used to supplant or supplement the Leaders! Self Description
Blank, which is currently available for assessing leadership potential
of enlisted, personnel. The reason for this statement is that neitner of
the two new tests correlates better with the criterion than the Leaers'
Selsc,:Dgqcription Blank, nor is the multiple correlation of the three
tests appreciably higher than the validity of the Leaders' Self)Description

olank. However- it should be noted that the failure of the new tests to
add appreciably to the validity of the Leagers' Belf-Description ip1S

is not a function mainly of the degree of overlap among the measures;
rather, the failure is primarily attributable to the relatively low (even
though significant) validity manifested by the new tests. It would thus
seem that revision of these tests so as to augment their predictive value
could well result in useful additions to current selection instruments.

There are therefore two dimensions along which revision should
proceed.i (1) broadening of the range of personnel to which the tests
are applicable, end (2) intensifying the discrimination power of the
items within this range. Conceivably, of course, the two objectives may
not 'be attainablba with a single form of each test, so that a different
form may be required for each of several types of personnel, e.&La
commissioned and enlisted,

- *=L~tl~ Af~ '.- - of' the 'wnrV-rns Itaem serves as

a source of hypotheses for effecting these improvements. For example,
extending the effective range of these tests to reach more highly
educated and experienced personnel seems to require modification in
two respectsu (i) the situations depicted should be more appropxiate
to the interests and vital experiences of auch personnel; at present,
moet of the situatlon* appear to be rather simple, socially and motiva-
tionall-y mWaing it difficult to elicit real identification and, projec.-
tion on the part of more sophisticated zubjects: (2) in spite of the

projective approach, there may etill bo too much transparency in regard
to what r oi-t1t tart 'a••aigtht" a-d Owront" •,"wers; the use of more subtle



situations and responses, and possibly also the use of forced-choice
responses, may produce marked improvements in the suitability of such
tests for higher-level personnel.

The latter point, namely forced-choice coupling of response
e1 ltrnatives. may also be a fruitful method of improving the discrimi-
nation power of the items for any level of personnel. sut more tha.
this should be done to attain this objective: new items should be
prepared whose content is likely to generate validity. Clues from the
scrutiny of present valid and invalid items should be used as a basis
for this work..

Among these clues are the following:

A. For Picture Interpretation Test,, items depicting high or low
prestige activities seem more frequently to be valid. The same is
true of items portraying leadership or dominance.

B. For Picture Eill-In Test, the discriminating responses seem
to be those which reflect of extra-punitiveness and intra-punitiveness.
Social appropriateness or inter-personal skill seems to be another
dimension along which a number of the items discriminate.

The elimination of the many non.-discriminating items from the
present forms of both of these teits, and their replacement by items
constructed along the lines suggested above may well be productive
of greater validity.

Most of the facts needed to effect modifications along lines
suggested above already are at hand, For example, the types of items
which seem most productive of validity could readily be classified

*beyond the point already accomplished. Also, as regards the forced-
choice possibility, preference values (defined in terms of frequency
of response selection) and validity coefficients are available for
all items.

The basic decision that must first be made is whether or not to
proceed further with instraments of this type. it ia felt that the
evidence disclosed in this investigation is that the Army possesses

R 1ag'"t two new t-re tests which show appreciable validity for

leadership c r1 teria- whille being, at the same time, relatively 1LAM-10
pendent of existinc nsltr-ments used for leadership a•spesment. These
cinsiderations cogently denote the promise inherent in further explora-
tion and development along theae lines•. This is particularly true in
view i-f the critical need for techniques of le&dership assessment and
the PacIt of ex vr_ aTin- for meetin. thi s need..


