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CHAPTER I
PURPOSE OF THE STUDY

smerican corporate enterprise has reached gigan-
tic proportions and stands today as teatimony to its own
successful operations. The advances made by linventilve
researchers and engineers have contributed greatly to a
corresponding growth of the vast business machine. The
productivity of the fmerican worker has algo played its
rart in this development. The f{oresighted investment of
capltal likewlge enjoyed a leading role in the drama of
industrial maturation. The application of progresaive
management techniques and the emphasis of improved manage-
ment-employee reiations no doubt created the climate in
which this venture was able to flourish.

In comparison, the proper selection and gacement
of manpower may seem a somewhat inconspicuous chore. And
yet it may be reasoned, that the industrial advances of
the worid were made in spite of the ability to apply
techniques of selection that we kXnow now contribute so
directly to the efficiency of labor and to the productiv=-

ity of organizationa.
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When they became available, however, indusiry
was fast to make direct use of the results of psychol-
ogists' studies into the area of selection. And in-
dustry scon learned of the advantages to be derived
from better selection in terms of inereased produce
tivity, reduced turnover and absenteglisn, reduced train-
ing time reguirements, improved morale and fewer grieve
ances. DBul somehow Iindustry's greatest need In the se-
lection area was elther never posed as a problem for the
psychologist to investigate or the psychologist's fund
of techniques and methodology had not advanced sufficient-
ly for him to taeckle the problem. Thus, research into se-
lection of supervisors was, with noteworthy exception, put
off untll less than & decade ago. The paychologlist's
storehouse of tools of measurement were increasing in many
other occupational areas, however, such as those developed
for gselection of street rallway operators, clerical work-
ers, department store salespersons, and the like, UHever-
theliess, as late as 1951, Castle and de la CGarforth con-
cluded from an extensive review of the literature that
adegquate valid procedures for selection of supervisors

did not exist, due probably to the lack »f a satisfactory
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~eriterion of success.

Whether or not industry recognized the super-
visor as the key to organizational efficliency, shop-
worn methods continued in use for his aselection, even
as improvements were belng wrought in the selection
of his subordinates. The folly of the situatfion may
bhe readﬂly understood when one stops to conasider the
effect of a poor supervisor on a presumably capadble
worker, Nonetheless, supervisors continued to be
drawn from the ranks or the outside on the basis of
such factors as seniority alone, technleal proficiency
alone, nepotism alone, or any combination of these
factors, Even today within guvermaent, asg Melvin Pur-
vis has recently observed, these same anachronistic
techniques are being used in most of the departments

2
of the huge federal establishment.

IP.F.C. Castle and F. de la Garforth, “"Selection,
Training and Status of Supervisors: I. Selection,” Qccu-
pational Psychology, 25:109-123, April, 1951.

aSenate Report No. 2100, 82nd Congress, Supervig-
ory Selectlon in the Federal Govermment. Washington,
D.C., U. 8. Government Printing Office, 1952, p. 2.




™he present study attenmpts to ilnvestigate ine-
tensively the possiblility of developing valid objec-
tive selection techniques for the selection of super-
visors within the Department of the Air Torce. 3Stat-
ed differently, 1t is the hyprothesis of this study
that discrele series of behavioral components exist
which can be operationually defined and perceptually
and verbally deseribed as supervisory ability, and
that this abllity c¢an be measured‘by'appro§riate acales.

The dissertation is organized so that there will
firat be an histmfical discussion of past efforts at
obleciive gselectlon of surervisors. Supervision will
be defined. The eriterion measure against which tests
will be evaluated as predictors will be deseribed and
Wil be foliowed by a deseription of the experimental
tests used, The daia analysls yprocedure will be amply
detalled and research results will be summarized., 7Fro-
cedures for collection of'criterion data, selecting the
sample, conducting the teat seasions and processing of

the raw data are described in thelr appropriate chaptersa



In addition, this dissertation will include a survey
of administrative consliderations in implementing the
resultant test battery with a nminimum of disruption
to existing personnel operations at numerous and di-

verse field offices.



CHAFTER 1II

REVIEW OF THZ LITERATURE

& survey of the literature on selection of auper-
visors reveals severai interesting and significant points.
Firat, few attempis to objectify selection of supervisors
were reported before 1940. Several of those experimental
attempis seem modern by enntrast, however, in terms of
recognition of the types of measuring devices to be used,
ceriterion data emplioyed, and statistical techniques uti-
lized. These earlier studles willl thersfore be elaborat-
ed upon below. Second, much space has been allotted in a
variety of publications to what may be referred to as
"armchair” analysis of the supervisosry Jjob and develop-
ment of proposed traits or sets of prediectors. Except
to mention a few, relatively little attention will be de-
voted to this more abundant, but quite sterile portion of
the historical literature. Third, many experimental stu-
dies which have been reported have been open to attack on
the basis of employing inadequate research design: uti-
lizing experimental tests with little logical foundation

for their selection; accepting samples too small for



drawing conclusions; omitting entirely or collecting
aketchy or unreliable criterion data; applying im-
proper statiatical techniqgues; or drawing unwarranted
conelusions from the resulta. More atteﬁtion will be
devoted below %0 these atudies in an attempt to demon-
strate the pitfalis which should be avoided in 2 re-
search prejeét of thils kiﬂd and which, it is hoped,
have been aveoided as much 23 possible in this study.

Ine additional curiosity in the literature
which continued into present day research 13 the ap-
parent lack of recognition »f the difference which ex-
ists between executive, administrator and leader on
the one hand, and supervisor on the other. The temms
are most often used interchangeably and irfrequently
do authors attempt to define the specific group to whieh
they refer in thelr reports. Because of thls confusion,
the followlng review includes references to research
studies on executlves and administrators in the hope that
some light may be shed on methodology which may be promis-

ing in improving selection of supervisors.
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I. EARLY STUDIES

One of the earliesat attempts at discovering a pre-
dictor of executive success was reported by Bingham and
Davisl in 1924, They applied an intelligence test and
foﬁnd that alone/it was insufficient as a means of pre-
dieting success. This finding, while negative in applica-
tion; did sugrest the complexity of the occupational area
being studied and the need f{or measurin; other, perhaps
as yet more obscure psychological characteristics respon-
gible for success In the executive Jjob.

In 1625, Bills, using the case study approach, un-
covered a fact which today sounds somewhat commonplace
but which then must have made the tasit of selectlon of
managers seem even more 1mpossible.2 Bills analyzed the
Jobs of two store managers as well as the incumbents in
them. 0One of the managers Bills found to be quicker men-
tally, the other more astute in social relations, yet

both made out equally well enough to justify retention.

1

Walter V. Bingham and W.T. Davis, "Intelliyence
Teat Scores and Business Success,"” Journal of Applied Psy-
chology, 8:1-22, March, 1924.

2

Marion A. Bills, "Predicting Managerial Success:
A Case Study of Two Businessmen,” Journal of Personnel Re~
gearch, 4:46-51, June, 1925,




Biils eonecluded that

in reality the methed of dolng a

complex Job may d4iffer ao radical-

1y from person to person that the

Job zctually becomes different,

and conseguently permits men of

different gualities to f111 1it.

That is, the psychologlst cannot

hope for a correlation between

teats and success if the actions

involved in the Jjob for which ong

is testing are not standardized.
While thisz conclusion, based on two cases, has a great
deal of apparent truth in it, there seems (0 be a core
of related or similar demands made of all incumbents in
supervisory or execultive positions o make possible the
predictive measurement of qualities. The extent to
which individual positions differ, however, may account
in part for the reductions one obtains in validity co-
efficlents,

Pive years later, Teckhan snd lLevine reported a
study on the selection of executives in the Cincinnati
Civil Service Commiasion, utilizing for the first time
abattery of tests, presumably to enable them to measure
those gqualities over and above the intellectual factor

which, as reported above, had been found insufficlent

31b1da, p. 486,
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for measuring executive succeﬁs,a For the experimental
battery, Beckham and Levine selected (1) The G.W. and
F. H. 4liport 4~8 Reaction Study, o measure ascendancy
or self-assertion versus submission, (2) The Laird Per-
sonal Inventory C-2 Study of Colgate University Labora-
tory, to measure introversion-extroversion, and (3) a
test of following written instructions. The authors of
this study appear Lo have recognized the need for a
measuring stick in the perascnality sphere, based possibly
on a more intent look at the several demands in the per-
sonality area made upon incumbents of executive positions.
Twenty-nine executives were included in the study, along
with thirty-one water meter readers used as a contreol
group. For a measuring rod of the success of executives
in the sample, efficiency ratings for the past year's per-
formance were used. The ratings on those executlves also
rated by the City Manager were found to have & reliability
of .9&; The validities were as follows: Water

EXxecu= Meter
tivea Readers

r (Allport-A-S versus Efficiency Rating) .25 .21
r {Laird Personal Inventory vs. Rating) .01 -~.07

uR. 0. Beckham and Michael Levine, “"Selecting Execu-
tives, " Personnel Journal, 8:415-42¢, April, 193¢.




id
The authors concluded “ . . . an executive should be as-
cendant as tested by the Allport and Allport 4-5 Reaction
Study, and ., . . it does not matter whether he iz an in-
trovers or extrovert as indilcated by the shorter form of
the Laird Tersonal Inventory C-2 Test. E Ingofar as the
following directions test was concerned, no correlations
were reporied, but the authors sugpest that executives
should be higher in score than workers they supervise on
thiz test. Whils this ztudy 1is ﬁaserving‘sf pralse for
its attempt at investipgating the personality component of
the executive Job, the small number in the sample and
generally unsatisfactory naturse of Clvil Service effic-
lency ratings as research griteria throw sone doubt on
the meaningfulness of the findings. In addition, no at-
temrt appears 0 hive been made to Include in the statis-
tical analysls all test data 3o that one can conclude
1ittls about elther the interrelationships between the
tests or their predictive powers as & multiple battery.

Possibly one of the early studies which appears

Stbia., p. 420C.
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moat modern in comparison with present day research pre-
portes Iin this fleld is one reported by Uhrbrock and
Richardson in 1933.6 Using 163 supervisors responsible
for directing 210C factory workers in a large industrial
organlzailon, the authors adminlstered a comprehensive
test battery which included the followlng:

Modified Army Alpha (Bureau Test VI)

Strong's Voecational Interest Blank

MeCail's Multi-Mental Test

Minnesota Paper Form Board (Series A)

Minnesota Faper Form Board (Series B)

Selected items from Thurston's Personality
S¢hedule

Multiple-choice, Company Information Test

True-false, Company Information Test

Completion form, Company Information Test

S S~ AN S I P P Py
O o3 AN 00 O -
e e sl N N N ®

R W

These represented 82¢ items, in addition to which a per-
sonal history record was included. For a yardstick of
success, Uhrbrock and Richardson used order of merit rati-
ings, raired comparison ratings and graphic rating scales
which requested Judgments on such qualities as flexibility,
quallty and quantity of work, planning ability, analytical
ability, leadership, cooperativeness, teaching ability,

and the like. Each Judge or rater rated forty-five men on
all three types of ratings. The results indicated that

only 8% of the origlnal £20 psychologileal and interest

6R.S. Unrbrock and Marion ¥. Richardson, "Item Anal~
ysis: The Basis for Constructing a Test for Forecasting Su-
visory Ability," Personnel Journal, 12:141-154, July, 1933.
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items were slignificant dlscriminatora. Company informa-
tion test items had proportionately greater numbers of
vaild items than purchased tests. The correlation be-~
tween the 85 items and the ratings was .71. Four per-
sonal history items significantly differentiated between
men in the poorest third and men in the upper two-thirds
of the group of supervisors. They were: (1) age, (29,
schooling, (3) self-evaluation of blueprint reading abil-
ity, and (4) military service record. A physical examina-
tion total score correliated with the ecriterion .12, no
singie item 1n the examination alone belng significant.
So far as can be determined, thisz study repre3ents the
first in whileh blographlcal infermation items were used
‘in addlition to perscnailty, interest, information and in-
tellipgence test 1tems. The mortality rate of the items
(735 out of 82¢) 1s even today one of the most irritating
problems in the measurement of personality, lnterest and
attitudes. The ¢orrelation of .71 reported for these
items smacks of being a "boot-strapped’ correlation, that
13, based on items which were pre-selected because of
thelr known relationsnipy to the c¢rilterion, then grouped
and correlated astatistically with the criterion. It does

not appear that the authors attempted to corss-validate
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the items on an entirely independent sampnle t2 see whe-
ther in fact, the items retained thelr predictive value.
This criticism, 1t wlil be seen however, may be leveled
against more wodern researchers for whom there is less
excuse tuan for the writers of 1933.

In Crezat Britain in 1938, Mitchell reportad & study
T

in selecilon of store managers. In a preliminary study,
Mitchell elassified f£ifty men in two groups: (1) the
“"fleld” type of manager, and (2) the "office” type of man-
ager. Next he obtained detalled personal history items
from 183 managers. The more successful managers were on
the average fourteen pounds heavier in welght than the
less succesgful. Mltchell hypothesizes that

The welight dlfferences, together with

general cbservations made of the phys-

ical and mental characteristiecs, sug-

gest that the group of more successful

managers, the 'fleld’ tyoe, include &

large proportion »f 'cyclothymes'

('cyknic' type) and that the less suc-

cessful group, the 'office' type, con-

tain a large proportion of 'schizothy-g
mes' (‘aesthenic' or 'athletic' type).

75. H. Mitchell, "An Experiment in the Selection
of Sales Managers,"” Occupational Psychology, 12:308-318,
Autumn, 1938.

8Ib;d., p. 31l.
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Mitehelil went further in this study, applying a battery
of tests to the selection of sales managers. As a oeri-
terion, he required an ability in the tests to differen-
tiate between district sales managers and salesmen., This
of ccurse poses an entirely different problem. The abil-
ity of a test to differentiate between cccupational groups
1s far different from its abiliity to select notentially
succeasful workers in any given occupation, from among all
applicants for that position. Konetheless, Mlitchell used
the followling battery:
{1) NIIM Group Test 33 of general mental ability
{(2) Vocabulary Test
(3) Beclman's revision of the Allport and Allpors
A=S Reaction Test
(4) Surgency-Desurgency Test, which included
{a) & word-association test
{b) Completing forms
(c) Word series
(d) Topics -- a verbal test for fluency of ideas
(e) Ink blots
Mitchell did not use multiple correlational analysis or the
diseriminant functlon technique in analyzing his results.
His statistical approach was merely to test the significance

of difference between the mean scores for each test ob$ained

by sales managers and salesmen. The results were as follows:
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Salesmen Managers PE
Test . N = 12¢ N = 42 (DAff. bet.
(Mean Scores){Mean Scores) Means)
Vocabulary &5 120 3.66
Intelligence 93 119 5.87
A-S Reaction Study 33 34 2.11
YWord Assceclatlion 31 53 2.13
Completing Forms 8 10 .66
Word Seriles 32 40 1.58
Topics 325 326 18.07
Ink Blots ] i3 82

Mitchell alsc supplilies the verbal comment, unsupported,
that superiors fell ln between salesmen and managers.
Using the statistics presented, it would appear that
the Vocabulary test, Word Associastion, Word Series and
Ink Blots are most able to meet the criterion of abil-
ity to differentiate salesmen from managers.

A relatively early study worth reporting because
it sheds light on problema of evaluating leadership suc-
ces3 in establishing the criterion is one conducted by
Zeleny in 1939.9 Zeleny, in attempting to select group
discussion leaders, used ratings based on voice of the
candihte and observation of him; identification by ata-
tus ranking, where by changing groups, everyone ranks

all others; the man~to-man technique using groups of

QLealie D. Zeleny, "Objectlve Selection of Group
Leaders,” Sociology snd Social Research, 24:326-336,
March-ADril, 1939.
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filve; and sociometric observation. Zeleny found that
ratings on volce and by slght gave a fairly good,
rough, preliminary rating. Identification by status
ranking had a reliability of .684. On this basis, the
fourteen "best” were placed in charge of groups, as were
the fourteen "worst.” Both were now rated and signifi-
cant differences were obtained in ratings on performance
of the "best” and "worat” groups. The man-to-man tech-
nique was accomplished by placing subjects randomly in
groups of five., After observing performance, students
then checked thelr cholice for leader of that group. The
atudent receiving most checks recelived 2 rank of 1, the
student receliving next most checks, a rank of 2, and so
on. The correlation between the ranks thus obtained
and five faculty ratings was .72. It is worth caution-
ing that this may well represent a test of relisbility
rather than valildity since all we know is that the stu-
dents and faculty rated in the same way, not that ei-
ther was necessarily a valid rating. In soclometric
identification, each subject chose five students he
would like to have in his graup. The score was the
number of times a student was chosen elther by leaders

or followers as determined in the earlier portion of
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the study. Reliability of this technigue was estimat-
ed at .98, TPerhaps the moat significant aspect of
this study was the attempt to d@fine'leadershig net
only in terms of the superiors' evaluations of the stu~
dent, but in terms of the aubordinates' and peers' as
well,

In 1540, Harrell reported an attempt to develop a
test battery for coiton mill SH?&PVi%GP&»lO Using the
Bernreuter Personailty Inventory, the Dtis Seif-Adaninis-
tering Examination (Higher), Moss, Hunt and Omwake's
Test of Social Intelligence, 3trong's Voeationzl Inter-
est Rlank, apge and educsation as predictors, Harrell col-
lected superiors’ ratings on a scale of 1 to 4 for use
28 the critevion. Harrell recognized the probable low

reliability of the ratings. The results with 42 super-

vizors were as follows:

10y111erd Harrell, "Testing Cotton Mill Super-
visors,” Journal of Applied Fsycholopy, 24:31-35, Feb-
ruary, 1940,
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Test Tetrachoric »
Rernreuter Perascnality Inventory
(Seif-Confidence Key) .15
(Sccisbility Key) .09
Otls SA Examination (Hishere) .37
Moss, Hunt, Omwake's Test of S»elul
Intellirence .18
Aie .C3
Education .03

Strong's Vecationali Interest Blank Most interest shown
in people and busi-
ness occcupations.

Harrell did not attemnpt mﬁitiple gorreiational analysis,

830 that Indication of the weights of the combined tesats

most predictive of success as a cotton mill supervisor is

not avallable. Zvidently intelliyence as a single predic-
tor would best predict the criterion in this case, thou;h
ugsed with the Bernreuter self-confidence key and the Moss,

Hunt and Omwake Test of Social Intelli;ence, it i3 pos-

sible that this prediction could be improved. The low

correlations obtained with the personality tests su;:est
that ready-made tests, using keys derived on totally unre-
lated samples can hardly be expected to vrovide satisfyin:
reaults when appliied tu new popuiations.

In 1941, Blankenshilrn sug:csved methodological ap-

oroaches to the problem of measuring adminlstrative trait$%£

l .
aAlbert E. Blankenship, "Methods and Probiems in

“easuring Administrativg Traits,” Public Personnel Quarter-
ly. 2:69-72, Spring, 1941.
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In getuslity, his paper skirisd the problem of messure-
ment almost entirely and instead suprested means of an-
aiyzin: sdminlstrative Jobs or job reguirements. His
surgestions included the Intuitional aprroach which mere-
ly iisted traits; the blosraphlcal method: the case his-
tory apprcach; informal Job analysis; formal Jjob analysis;
and dirsct anelysis of administrators' characteristics,
implying the use of teats in a sclentific situdy.

The foregoing summaery of work scedmplished up O
1541, for 2ll its recognized ond unrecornized weaknesses,
represents almost all of the advances as well as mistakes
made in the succeeding years of resesrch in The area of

supervisory selection.

IT. DUSCRIPTIVE STUDIES
Por some reason or other, the leld of superviscry
seleetion has drawn numerous writers who feel that, by
deseribing an operational prosram for selection of super-
vizsors at X or Y company, & sizeable contribution to the
literature 18 being mede. Whiie the case study approach
has merit in certaln types of inguiry, in this fileld where

evidsnce of validity in statistical terms i3 necessary to
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eatablish a basis for o given method or set of predic-
tors, the case study aprproach is much less valuzable,
Because of differences in techniques and instruments
ugsegd in each reported case study, furthermore, it is
next to impossible to draw general conciusions asbout
the effectiveness of any. and ilastly, the case study
epproach, by its generally optimistic ¢tong (negative re-
gults are zeldom reported) nezlects to mention the ne-
cessary conslderation of check vaildiiy when applica-
tion is to be made under varied conditions in anothesr opr-
sanization. DBecause of thelr generally unscientific ap-

roach, therefors, 1ittle covera;e willl be given - them
p

3]

in this paper., Suffice it to mention articles by Drury,

i W, 15 16
Dunn, 3 Fraser,  '* *Yand Elake and Harrison &z proto-

types of many other similar papers which are descriptive,

2 " ) .
l‘Lynn B. Drury, “Selecting Employees f{or Advance-
ment, "Perscnnel Journal, 20:166-171, November, 1941.

13Paul C. Dunn, The Selection and Trailnin: of Rail-
»oad Supervisors, Department of Business and Engineering
tdministration, ¥Massachuselts Institute of Technology,
1842, pp. 3-53,
14 . , _ _
Jonn Munco ¥Fraser, An Experiment with Jroup dMethe
ods in the Selection of Trainees for Senior Management Poe-

s

sitlons,” Qecupational Paychology, 20:63-07, January, 1348,

1

A%-H

o

wrsssweasssesssees,  (@oRTinued on following page)
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but little more. Another study representative of many
more is descriptive but boldly posits techniques for
selectlon of supervisors without even presenting case
study evidence for thelr validity.l7

IIT. SUPERVISORY SELECTION PROGRAMS
BASED ON OPINION OR EXPERIENCE
Several papers worth noting have ingquired into
quallties which appear important to success as a super-
visor. While many such papers are merely the "armchair”
reflections of thelr authors, thoae reported below re-
present a more reliable analysis, reflecting as they do
the con ensus of many reporters or the oplnion of train-
ed observers of psychological qualities.
Riegel reported conducting interviewa with repre-
sentatives of twenty companles to obtain executive opin-

ion regarding selection and development of prospective

15(Cantinued from preceding page) "The Group
Method of Selecting Executives,"” Personnel, 26:50-52,
July, 1949,

16
Wainwright D, Blake and Arthur E. Harriman,
"The Selection and Training of Txecutives,” Journal of
Social Psychology, 29:29-33, Febrtuarny, 1949.

17ﬁichard S. Schultz, "How to Develop Successful
Nffice Supervisors,"” Personnel Journal, 25:273-281.Febru-
ary, 1o47.
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18

foremen. & summary analysis revealed that avalities
most often sought and which were felt to relate most to
success as a foreman were good health; job knowledge,
skill and learning capacity; and all good personality
tralts, such 23 perseverance, initistive, dependabiliity,
ability to accept responsibility, frankness moderated
with tact, self-control, cooperativeness'and resource=~
fulness.

Gq:yln asked 276 businesamen and executives to
rank qualities most important and least important tc
executive success.lg Judgment, initiative and integrity
were ranked highest. Refinement, appearance and sense
of humor were ranked lowest.,

O'Connor reported isolated nmeasurement of flve

characteristics common to one hundred Presidents and Vice-

20
Presidents of successful companiea. They were a large

18
John ¥W. Riegel, The Selection gnd Development of

Prospective Foremen (Bureau of Industrial Relations, Uni-
versity of Michigan, Bulletin Number 11, 1941), »p. 18-19.

1

9Enoch B. Gowin, Selection and Training of the
Business Executive, (New York: The MacMillan Company,
1918Y;: p. 45,

205 hnson O'Connor, Psychometrics, (Cambridge, Mas-
sachusetts: Harvard University Press, 1934), pp. 277-27%.
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English vocabulary; multitudinous, high-level aptitudes;
objective personality; accounting aptitude; and aptitude
for their firat Jobs.

In surveying the literature on personali factors
assoclated with leadership, Stogdill concluded from evi-
dence cited in at leasst fifteen studles that the average
leader exceeds the average member of his group in intel-
ligence, acholarship, dependability, activity and soclo-
economlc atatus.21 Ten to fifteen studies reported that
he also exceedsa in sociablility, initiative, persistence,
knowing how to get things done, self-confldence, alertness
and insight into situations, cooperativeness, popularity,
adaptability and verbal facillity.

Mandell reported tentative evidence for the rela-
tionshlp of certain tests to succesaful performance as a
personnel worker, which 1s an administrative field of
work.az These were administrative judgment; vocabulary;
evaluation of statements based on Roback's Mentality Test
for Superior Adults in which statements must be classi-

fied as (1) striking or significant, (b) commonplace or

21Ralph M. Stogdill, "Personal Factors Associated
with Leadership: A Survey of the Literature,” The Journal
of Psychology, 25:35-71, January, 1948.

2amlton M. Mandell, "The Selection and Promotion
of a Personnel Staff,” Personnel, 25:125-127, Sept., 1948.
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obvious, (c) absurd, (d) tautological or (e) 2 ludi-
crous contradiction or Joke; personal analysis; and
the Interactlon Chronograph. In spite of tentative
evidence for these tests, Mandell saw the need for fur-
ther study. Later Mandell offered the following fac—

23
tors as a basls for a selection program for zupsrvisors:

o)
S

People-mindedness versus stereotype~
mindedness

Technlcal knowledge

Organizational requirements

Verbal and reading ability

Emotional stability

Knowledge of individual and soelal psychology

Knowledge oF personnel administration and
relations

P . T Sy, W S, a3

-~ hin =W
Nt e e Nt e S

‘These papers reveal a common thread running through
analyses which may be reduced to need for certaln intellec-
tual capaeities, such as Judgment, reading ability and ver-
bal ability, poasibly to a degree above that poasessed by
their subordinates; personality characteristics associated
with getting along with both superiors and subordinates;
technical and administrative skills and knowledges; good

health; and certain character tmits such as integrity.

23M11ton,m. Mandell, "Selection of Blue-Collar and
White~-Collar Supervisors,” Personnel, 25:321-327, March,
1948,
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The following sections are devoted to attempts
at predicting supervisory or executive success by way
of a specific type of measuring instrument, such as
interest inventories, attitude measures, blographical
information blanks, administrative Judgment, reading
ability, sociometric rating techniques, soclodramatic
methods, ratings as predictors, and personality and pro-

Jective devices.

IV. INTEREST MEASURES

Using 57% public administrators with a mean educa-
tional level of 15.9 years and a mean salary of $6,000 per
annum, Strong daveloped a scale which contrasted public
adminiatrators with men in general with respect to types
of work interested in, magazines preferred, kind of people
liked, activitles preferred, characteristics of jobs and
introspective ldea of the kind of person they thought them-
selves to be.en Thoae who scored low on the scale seémed
to prefer their own technical work to directing others or
directing a program, In the same ygar, Strong reported

the interesta of senlor and Junior publlc administrators

aaEdﬂard K. Strong, Jr., "Interests of Public Ad-
ministrators,” Public Personnel Review, 6:166-173, July,
1945,
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differed sufficiently to suggest that one-~fourth tc one-
third of the Juniors did not have the interests of sen-
iors and that their interests were not likely to change.25
Senior public administrators had more the interests of
presidents, sclentists and salesmen, while Junlor public
administrators had more the interests of social workers,
production managers, general office workers, and skilled
waorkers.

On administering his Vocatlonal Interest Blank to
852 public administrators from a wide variety of public ac-
tivities earning from $3,000 to $10,000 per annum, three-
quarters of whom were college graduates, Strong found no A
or B ratings on 34 occupational interest scales.26 The
group dld score B on personnel with a score of 39; produc-~
tion manager with a score of 38; and lawyer with a score
of 35. This suggests a tie-in with the two major func-
tions of administrators, namely, handling of people and
getting the work done. Strong concludes that the field of
public adxinistration is not c¢learly defined, though 1t may

be reasoned that the practicing administrator pogsesses

25Edward K. Strong, Jr., "Interests of Senior and
Junior Public Administrators,” Journal of Applied Psychol-
OFY, 30:25—71, February, 1946,
2 .
"Differences in Interests a-

mo Publ ournal of Applied Psycholec
31?%8-3 , Pebruary, 1947. ! — =L &x
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the interests most like those he directs so that in
the aggregate, the differences tend to cancel out
each other.

More recently, Knauft confirmed what in essence

Strong had found earlier.27

Teking 38, or the top 27%
and the lowest 27%, of 70 managers of bakery shops, Xnauft
administered the 3trong Vocational Interest Blank, the
Jurgensen's Classification Inventory and the Vonderlic
Personnel (intelligence) Test. Analysis of thirty-nine
keys on the Strong Vocational Interest Blank, using mean
scores revealed that for no key, ineluding the interest
maturity key, occupational level key, or masculinity-fe-
mininity key was there a difference between the better
and poorer managers which was significant at the 5% level
of confidence. Knauft thereupon constructed his own bake
shop manager key on the basig of 1tems which differentiat~
ed at the 10% level of confidence or better. 4 cross-va-
lidation study using the new key on thirty-two manager
trainees using success or fallure as a criterion of Jjob
success ylelded a bi-serial correlation coefflcient of
.53. This key correlated .27 with a speclal key similarly
derived for the Jugensen's Classifieation Inventory and

27 " s .
guccesgénggﬁggﬁ 3;,gggfigé“§§§c£§f8§§f§g,igg_ggggserxax
June » .
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.34 with the Wonderlic Personnel Test.

It seems that standardized interest inventorles,
particularly the Strong, if scored 1n accordance with
pre-developed scoring keys are not likely to provide va-
1id measures of success in managerial positions. More
hope may be held cut for such measures if they are keyed
on the specific population for which the measure 1ls de-
sired, provided a system for repilcation of the experi-

ment 18 buillt into the research deaign.

V. ATTITUDE MEASURES

The first located report on a measure of attitudes
in connection with superviéary or executive success is a
paper by Hersey who presented a sample seif-analysis quiz
which was designed to enable managerial personnel to rate
themselves on agreement or disagreement with certain state-
ments designed to reflect attitudes concerning workers and
working 51tuations.25

The next reference to such a measure is found in an
article by Mandell, relating supervisors' attitudes to Jjob

29

performance. Mandell reported obtaining a sample of 278

28Rexford Hersey, "Self-Analysis Quiz for Supervis-
ors and Executives, Personnel, 24:454-475, May, 1948.

2941i1ton M. Mandell "Superyisors’ Attitudes apd
Job Performance," Personneli, 26:182-183, November, 1949.
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persons as follows: 165 first-iine supervisors of skili-
ed and unskilled trades employees; 40 first-line super=-
visors of professional meteorologists; and 28 first-line
supervisors of clerical employees. In additlion there
were included 45 persons in management work, most of whon
had supervisory responsiblilitiesa. The supervisory atti-
tudes test comprised forty statements such as "'most work-
ers are less efficient today than ten years ago.” Re-
spondents were asked toe check the response most nearly ap-
proximating their feelings from among ”Strcnézﬂgree,“ -
ree,” "Undecided or Uncertain,” "Disagres’ or ”Stronélnis-
agree.” HMandell concluded that "poorer supervisors reveal
a lack of faith in human belings - they are pessimistic
and they are ’3our’."30 This test had low intercorrelation
with tests of supervisory Judgment, reading comprehension
and mechanical principles, thus apparently measuring some-
thing outside the intellectual sphere.

4 teat of the kind described above, in addition to
its face validity, seemed to have walue in measuring a com-
ponent of supervisory success apart from cognitive or per-
cebual items. Unfortunately, correlations with a c¢riterion

were not reported, but further study in thils area would ap~

pvear warranted.

SQIbid., p. 183.
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VI. EBIOGRAPHICAL INFORMATION
DLANKS

In attempting tc determine ths extent to which
certaln measurable tralts of group supervisors were re-
lated to success in supervising suvbordinates, Stockford
reported cbtaining rankings of subordinate supervisors
from thelr superiors from best to rpoerest in terms of
administrative abllilily, aupervisory abillty and techni-
cai ability.sl 3f pacticular interest, though few sta-
tistical results are presented, is the spplication of
biographical data as predictors. In this study, Stock-
ford found that men in the Superior and Good groups had
mere related previous work experience than had men in
g Fair or Foor group. Average length of time worked for
each previous employer was significant. Superior and
Good groups nad taken more advanced training in related
courses. Men with economic responsibilities of wife,
children and home were better supervisors. In use of
tests, Stockford found that personallty tests ylelded no

valid results, but that ratings of personality by depart-

ment foremen predlicted success foﬁty percent better than

1
3 Lee Stockford, "Selection of Supervisory Person-

nel,” Personnel, 24:186-199, November, 1947.
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chance. This latter fact auggests the welght given by
officlals responsible for selection 10 personality cam?
ponents, The Californla Test of Menta1‘Matur1ty reveale
ed that only twenty percent of the Superlior and Good
groups acored under 110, whlle forty-percent of the Failr
and Foor groups did. There was no relationahip found be-
tween senlority and success as a supervisor.

In attempting to predict proficiency of adminis-
trative personnel in schools from personal history dats,
Cuilford and Comrey administered a 150 ltem, multiple-
choice, Biosgraphical Information Blank to three hundred

32 Using promo-

achool principals and vice-principals.
tiocnal ratings as a criterion of success, ltem analysis
yielded only eight predictive ltems, foreing the authors
to conclude that the method has "limited promise of use-
fulness in the selection of school adminiatratora.“ss
The Biographical Information Rlank is found to

have had conflicting success in the two situations reported.

327.7. Guilford and Andrew L. Comrey, 'Predictic
of Troficiency of Administrative Personnel from Personal-
History Data," Journal of Educational and Psychoiogical
Meagurement, 8:281-296, Autunn, 1948,

3B1p14., p. 295,
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Whether or not this is due to the selection of the ltems,
the ecpriterion, the presgence or lack of rationale behing
the choice of items or the poasibility of deception on
the part of respondents is difficult to determine. Forced-
cholce technlques may help to overcome the latter objec-
tion. This area may have possibllities worthy of explora-

tion, if items are properly dsveloped.

VII., MEASURING ADMINISTRATIVE JUDGMENT
While Judgment, intelligence and reasoning ability
were early located 83 related to superviscory or administra-
tive success, attempts to relate the Judgment factor in
tests specifically to supervisory or administrative situa-
tions did not come about until much 1ater.3& In 1947,
Timpany recognlized that

It was relatively easy to assess s man'sg
or woman's technlcal knowledge, and, in
addition, an estimate of the potential a-
bllity to acquire technical knowledge could
be obtained by the use of an intelllgence
test., . . . But 1t appeared that the reail
problem with the remaining individuals who
obtained high intelligence test scores was
to declde which possessed the qualities of
personaiity and tempersment necessary in
the good supervigor.

34%aney Timpany, “Assesament for Foremanship,”
British Journal of Psychology (General Section), 38:23-28,
September, 1947,

3P1pid., p. 23.
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Timpany developed & test with AW, Heim called HTL, pa-
per-and-pencil variety, with twenty-three ltems, each
describing a factory situstion and asking whai, if he
were a foreman, the reaponden; would do in that situation.
No time 1limit was imposed in answering the questions. The
test was administered to fifty foremen in three different
factoriss and ratlings of their foremanship ability obtaine-
ed in %terms of abllity Lo got along with workers, abillty
to get along with management, technical knowledge, organ-
izing ability, abllility to maintaln discipline, and initia-
tive and Improvislng abllity. Sy caleulating preferance ra-
tica for sach questlon, a key of most aceceptable responses
was developed. o erosse-validatlion was attempied so thai
ther:s Zs no evidence that the key thus developed would re-
tain its predicetive powers on another ssmple.

Later, Mandell reported aprpiication aﬁ ar: administra~
tive Judgnent teat to selection of sdministrators, whose Jjob
he defined as one in which more than £ifty percent of the
time was devoted to program planning and coordina‘:.ion.s6
The test was a five-cholce form with from eighty to one-

hundred items. Questions were designed to measure "broad

36M11209 M. Mandell, "The Administrative Judgment
Test,” Journal of Applied Fsychology, 34:145-147,June,1950.
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underatanding of the process of administration; under-
standing of the administraiive protlems of large organ-
izations . . .; common elements in the administrative
process.” Mandell attempted to divorce the contents ffom
complete dependence on basic training by "stressing prob-
'lems which eculd be evaluated on the basls of observation
and experience or training.” A split-half reliability co-
efficient of .54 was obvained with 258 cases. To establish
valldity, collective ratings of colleagues and superiors
as well as position grade were used. With samples réhging
in size from 20 to 63, correlations with collective ratings
between .49 and .68 were obtained. With samples ranging in
size from 42 to 63, correlations with position grade of
from .28 to .56 were obtained. Correlations from .59 to
.69 of the Administrative Judgment Test with the American
Council on Education Test led Mandell to conclude that the
Administrative Judgment Test was not measuring the same
thing, a Judgment which may be open to question. Neverthe-
less, the tremendous advantage of face validity in adminis-
trative or supervisory Judgment tests suggesta thelr use,
if not in lieu of, certainly in conjunction with tests of

vocabulaty or general intelligence.
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VIII. ZADING ABILITY

Since supervisors are frequently confronted with
the necessity of reading policles, progedures, technlcesal
orders and the like, it secems reasonable to assume that
the better supervisor may be a better reader. Colby and -
Tiffin reported testing 518 supervisors in seven Indiana
maaufacturing plante with the Nelson Silent Reading Test
and found that they showed a mean grade level of reading

3T while tnis does

abiiity slightly above the tenth grade.
not establish validity for the test, it does suggest that

2 cut-off score weeding cut the poorest readers might yield
better supervisors, though a relatlvely high relationship
with intelligence would seem tc underlie this test.

IX, RATINGS AS PREDICTORS.
SOCIOMETRIC AND SOCIODRAMATIC METHODS

Hauellsa

postulated that " . . . group interrela-
tionships might be measured and the relative positions of
individuals within a group ascertained objectively by means
of the socliometric test, which is basically a measure of

the attrsctiona and repulsions as between the variouz indi-

37Arehie N. Colby and Joseph Tiffin, "The Reading A-
biiity of Industrial Supervisors,” Personnei, 27:147-153,
September, 1950,

8

3 Charles E, Howell, "Measurement of Leadership,”
Sociometry, 5:163-168, May, 1942,
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viduals constituting the graup.”39 There were two parts
to Howell's study. The first was based on the Zeleny
Group Membership Record in which each individual was given
a list of names of the psrsons in the group and asked to
indicate whether he ilked, disliked or was indifferent to
such activitlies as eating, working or playing with that in-
dividual. Each individual would get one point for each rat-
ing of like and would inse one point for each rating of dis-
like. The leadershlp score thus obtained correlisted posi-
tively but low with an intelligence test (r = .081) and .39
with grade poeint schosl avergge. The second part of the
study involved selection of twenty-five known ieaders from
1100 atudents plusg twenty-nine random gtudents. These groups
were rated by 211 1100 students. The mean soclal status
score for the lesders was 47.92 as compared with 23.99 for
the random group. The correlation of this score with achol-
arship was .42; with intelligence .69, This study suggests
the possibility of a group designating its own leader on
the basis of his display of qualitles assoclaied with leader-

ship while still in s non-leader situation.

391p1d., p. 163.



38
40

L2

Eaton'~ asserted that teats and ratings, ". . .

no matter how carefully constructed and administered,

may never reach a high degree of relationship on a fine
numerical écale. « « » Rough distinetions are perhaps
more appropriate and valid for the evaluation of com=-
plex social personality 'traits' such as leadership.”al
After reviewing tests applied to D388 and other intellil-
gence groups, Eaton concludesz that though the data are
scomewhat sketchy, they o tend to confirm that soecio-
dramatic tests combined with socliometric ratings could be
develioped te separate upper and lower quartiles of persons
most likely to succeed or fail as leaders in a specified
group.

While the theory that leadership 1is specific to the
situation or grap to which it is appiled sounds loglecal,
Bell and French found by verying zrcup membership that this
acsceounted for a relatively amall proporticn of the variance

in leadership status.ag

quaseph W. BExton, "Experiments in Testing for
Leadership, "american Journal of Scciology, 52:523-535, May,
1947, '

41

Ibid., p. 534.

ae&raham B, Bell and Roberti L. French, "Consistency
of Individual Leadership Position in Snall Groups of Varying
Membership, "Journal of Abnormal and Social Fsychology, 45:
764767, Oetober, 1G50C,
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48 predictors, sociometric techniques or 3ocio~
dramatic methods have not demonstrated valldity suffic-
lent to suggest thelr unlimited use. Something may be
said for their use as criteris, however, agalinst which
to vallidate tests since the search for better methods of
evaluating leadefship success iz most demanding.

X, RATINGS AS PREDICTORS: ADDITIONAL
METHODS

In attempting to obiain rankings of a selected
group of cadets at the U, §, Military Academy &t West
Point on leadership, Page found that, as determined by an-
nual ratings of the senlor class and the commissioned of -
ficer in charge of the companlies, leadership ratings bore
a closer relatlonship to bearing and sppesarance than to
other subjects.ug

In developing a selectlion system for promotlion of
Sergeants to Captaln of the State Highway Patrol, four
techniques were applied by Browning, Hemmond and Fenger;
firat, a personallitiy assessment from & group interview
with sociometric diagrams weighted 30% of the whole; sec-

ond, a written knowledge test welghted 20%; third, an ex-

ayid F. Page, “"Measurement and Ppeﬂictiog of
,' American Journal of Soclology, 41:31-43,

43y
FyTIoH
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perience rating weiihted 30%; and fourth, the organiza-
tion merit rating welghted aoﬁ.aﬁ While this study 1is
more a case report in approach, it is worth noting that
the selections based on this method had a validity of .54
when correlated with ratings made by former associates.

Wiliiams and Leavltt, in an intensive study of the
millitary corps found that ratings by colleagues were more
valid than any other method for predicting leadership.as

¥hile the interview holds some promise as a gselec-
tion device, Rundquist feels that i{s susceptibility to
bias, the difflculty of finding a consistent frame of refer-
ence f{or expressing results and its time-consuming nature
militate ag@inst its widespread use for evaluating lndl-

viduals.uﬁ

uaﬁufus C. Erowning, Kenneth k. Hammond and Fred-
eric T. Fenger, "Self-Selection of Personnel,” Public
Personnel Review, 12:9-12, January, 1951.

&SStanley B, Williams and Yarcld J. Leavitt,
"Group Jpinion as a Prediction of Military Leadership,”
Journal of Consulfing Psychology, 11:283-291, November-
December, 1947.

46g3ward Rundquist, Chapter IV, Sectlon 29, "Per-
sonality Tests and Predictions,” in Douglas Fryer and Ed-
win R. Henry, Edltors, Handbook of Applied Psychology
{New York: Rinehart and Company, 1950), p. 183.
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XI. PERSONALITY MEASURES

In attempiing to apply the Bernreuter Personality
Measures to selectlion of supervisors, Hanawalt and Richard-
" son found that most difference between supervisors and non-
supervisors occurred in the Adjustment Scales, especlally
neurotic tendency, introveralon-extroversion and self-con-
fidence, and in Dominance, although this latter difference
was not reliable.aT The authors felt on the basis of thelir
study that a test of leadership could be constructed with a
key developed on items reflecting a significant difference
between supervisors and non-supervisors.

Sparks also reports application of the Bernreuter
Perasonality Measures in gelection of superviaars.aa of 492
foremen in an oll refinery ranked by fom four to twelve sen-
ior supervisors, 241 were unifarﬁly rated, and of thesge, 191
took the Bernreuter Inventory. These were 90 first-line, T1

second-line and 30 third-line distributed in ratings as fol-

47Nelson G. Hanawalt and Helen M. Richardson, '"Lead=-
ershly as Related to the Bernreuter Personality Measures:
IV. An Item Analysis of Responses of Adult lLeaders and Non-
Leaders, ' Journal of Paychology, 28:397-811, October, 1944.

i!‘861'19&;:*169, P. Sparks, "Limitations of the Bernreuter
Personality Inventory,” Journal of Applied Psychology, 35:
303-406, December, 1951,
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lowg: ©OF best, 66 worst and 60 average. OFf the total
nunper of items in the itest, only thirteen ltems specifi-
ically keyed differentiated sipnificantly but These were
consldered too few to be a reliilable selectlion measure.
When Flanagan's self-confidence and goclability keys and
Richardson's scales were apnliied, they also fallsd to core
relate with the criterion.

The Rorschach test hags been applied in selsction
af officer candidates by Jensen and Ratzeﬁuag The sample
consisted of fifty-six actually execellent officers seleci-
ed by unit commanders at Avmored 0fficers' Candidates School
plus 257 officer candidates. JYsing & multiple-cholice form
of the Porschach Teat dezirned by Harrower and Brickson,
1t was found thet the mean scores were pragtleally the same
£ the excellent officers as for the officer candidates
(3.4 as opposed to 3.2). No significant differences were
found when the aores on the Rorschach were dichotomized
{C-3 versus 4-10) and eross-tabulated with such tests as a
Heplth Inventory, Msychasthenic Inventory or froup Level

of Agpiration Test; purportedly measuring aggressiveness,

43 :
“#.B. Jensen and J.B. Rotter, “The Validity of the
fhaltiple=-Cholce Rorschach Test,” Paychological Bulletin,




ambition, cautlouszness and emotional stabllity.

Sinaiko reported utilizatlion of another projective
test, the Rozembicly Pleturs Frustration Teat to select
departnent-store section managers.sO With s sample of 53,
an a criterion of Job effilclency measures from review of
pergonnel data, Sinesiko obtained statistically signifi-
cant nega@ive relationshlips with the extrarpunitlivencas and
need~vesistance keys and positive relationakips with the
intropunitiveness and cpo-dafensive keys, By combining
the scores, 1t was found nosaible Ly raject eleven of fif-
teen less successful manasers and acreen in ten of flfteen
more succesaful managers.

The Humm-{adsworih Temperament Secfle was ugaed by its
authors who c¢omeluded that "On the bosis of admliitadly in-
complete evidence, 1% would seem that a profiie for execu-
tlves would show the balance disployed by the averspe of
the generel population;, with hicher than average, but not
extreme, tendencies in the elements designated as normal

1
and manicg“5

503. wWallace Sinaiko, “The Rosenzwelig Picture-Frus-

tration Study in the Selection of Department Store Section
Managers,” Journal of Applied Psychology, 33:36-42, Feb-
ruary, 1940,

51p,G, Hum and G.M. Wadsworth, “The -Wadsworth
Tempersment Secale,” Personnel Journal, 12:3148-323,April,1034.
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Freeman discussed & Pilot Behavior Blank used in
the Army Air Forces to yield data on types of leadership
based on Kurt Lewin's classifications of leadership:
Laissez~faire (giving help only when requested to do 30);
authoritarian (dictatorial, domineering); and democratic
(participating in a group on a peer basis).52 While the
items were not validated, they suggest possibilities for
future research.

The Office of Strateglc Services in their selecticn
of agents used an "organismic"” approach, attempting to e-
valuate each personality as a whole.53 The methods employ-
ed were soclodramatic and psychodramatic, including stress
and post-gstress interviews, interrogation tests, written
tests and others. Atfempts were made to measure motivation
for the asslynment, energy and initiative, effectlive intel-
ligence, emotional stability, social relatlionships, leader-
ship, security, physical ability, abllity to observe and re-
port, and propaganda skills. While it was admittedly dif-
ficult to determine validity and reliablility, the following
valldities were obtained: selection againat overseas staff

appraisal, .37; with rating by theatre commander, .23;

SEFrank S. Freeman, Theory and Practice of Paycholge
ical Testing, (New York: Henry Holt and Company, 1G49).

530frioe of Strategic Services Assessment of
Men (New York: Rinehart and Company, 1938%7&?7‘3%22297“
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with reassignment area apprailsal, .08; and with returnee
area appraisal, .19.

Personallty measures of many types have been em-
ployed, mostly with negative or uncertain value. The need
for better assesament of personality components 1is so
great, however, that all research in the area of supervis-
ory or executive gelection would appear warranted. Rund-
guist voices the opinion that "4 view widely held 1s that
for supervisory positions personality characteristics are

more important than skill or technical know-how."

XII. GENERAL STUDIES
Pile developed a series of items including super-
visory Judgment and attitude questions which he claimed
were applicable to all industrial concerns ;n which he atres-
sed supervisor-worker relationships as the key determiners

55
of goed or poor aupervislion. These tests, the author

5asdward Rundquist, Chapter IV, Section 29, "Perso-
nality Tests and Predictions,” in Douglas H. Fryer and Ed-

win R. Henry, Editors, Handbook of Applied Paychology, (New
York: Rinehart and Company, 1950) p. 182.

55Quentin W, File, "The Meaasurement of 3Supervisory
Qualities in Industry,” Journal of Applied Fsychology, 29 :
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claimed, could be used Lo predict the outcome of super-
visory training programs. Later, Fille and Hemmers ap-
plied the test to forty-six successful supervisors and

50

fourteen non-supervisors in industry. They found that

the test differentiated successfully between these groups:
Number of Kumber of

Successgful Hon=
Supervigorg Supervisors

Above 50th percentile 8¢ 15
Below 50th percentile 20 B5
¥ean vercentile score 75 23

Sartain administered Flie and Remme:s' "How Super-
vise?” (Experimental HEdlticn, Form A) topether with the
Otis Self-aAdministerin: Test of Mental sbllity (Hisher),
Tiffin and Lawshe sdaptabllity Test (Form 4), Revised Min-
nesota Faper Form Board, Bennett Test of Mechanical Comprée-
hension (Form AA), Bernreuter Perscnality Inventory and
Kuder Preference Record to forty superviaors in an alrcraflt
glant.57 Two ratlngs reduced to standard scores were the
criteria used in the study. Correlaticns obtained were
all below the acceptable level of siynificance, the high-

est being .18.

56

“"Quentin W, File and H. H. Remmers, "Studies in
Superviscry Evaluation,” Journal of Applied Psycholiosy,
30:421-425, October, 1946,

57§,Q. Sartain, "Helation between Scores on Cer-
tain Standard Tests and Suypervisory Success in an alr-
craft Factory,"” Journal of Applied Psychology, 30:328-332,
Detober, 1946.
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Jones and Smith worked with & general inventory
of problematlc gquestions, personal history questions
and personality questions. o The sample consisted of
seventy-two supervisors: twenty average in ability,
twenty-two below average, and thirty above average.

The polnt biserial correlation coefficients against this

eriterion of succeas were az follows:

Problematic questlons 43
Personallty queations A1
Pergonal History questions .16

Total Battery 46

Goode surveyed the iiterature on selectlion of
leaders and found the followling to be agsoclated with

successful 1eadersh1p:59

(1) Mental ability

(2) Breadth of interests and aptitudes

(3) Language facility

(4) Maturity

(5) Motivation in terms of 1liking the work,
ambitisn and perseverance

(6) Social orientation in terms of realizing

the need for cooperative effort
{7) Reliance on sdministrative skllls more than
technical aklllis associated with his work

ssamer R. Jones and Karl U. Smith,“Measurement.of
Supervisory Ability,” Journal of Applied Paychology, 35:
1“-6“‘150, June > 1953 o

59%ecil E. Goode, "Significant Research on Lead-
eprship,” Pergonnel, 27:342-350, March, 1951,
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It may be of interest at thiz point io roview the
Fforsgoling survey of the literature Gealing with supervis-
ory selegction to ascertalin whicn paychological functions
af the worker have shown promise in earlisr gtudles as
measurably related Lo supervisory success and whien test-
ing technigues haeve served vaildly to measure those quali-
tles.

Int2llipance has been demonsirated toe be related to
success when mesasured by the Jtis Seif-administering Exami-
nation, Higher; verbal ability as measured by vocabulary
and word serles teats; reading ability as msasured by the
Nelson 3ilent Reading Test; interesi as measured by a spec-
ially constructed key on the Strong Interest Inventory:
supervisory Judgment as measured by File and Remmers'® How
Supervise?, Jones'® and Smith's provlematlic guestvions, and
Mandell's adminizstrative Jjudpgment teat; supervisory aiti-
tudes as measured by Fiie and Remmers' How Supervise? and
Mandell's supervisory attitudes test; background charac-
teristics as measured by a blographical information blank
and Jones' and Smith's persconal history questions; and
versonality as measured by G.¥W. and F.H. Aliport's & S

Reaction Study, the Rosenzwelg Plctures and Jones' and
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Smith's personality questions. As willl be seen later,
weaszures of ablliity, interest, supervisory atbtivudss,
background characteristics and personalitiy were includ-
ed in the experimental baitery as a means of taking ad-
vantage to the greatest extent pessible of previous re-

seareh in this fleld.

XITI. SUPERVISION DEFINED

ks was noted earliier, {ew attempts have been made
in most studiss, experimental or otherwise, to define or
delimit the group on which research was belng performed.
The terms “executive,” "administrator,” "foremen,” “boss,”
"leader” and "supervisor” have, among others, been used
interchangeably. Smith perceived the problem gptly when
he remarked,

Mot only are the group and individual
factors that may affect the nature

and effectlveness of leadership numer-
sus and complexly lnterrelated, but as
leadership studies have taken an in-
ereasingly prominent place in the 1i-
terature, it has become evident that
there i3 little uniformity in the oner-
ational gsaning given to the central
concept.

69%. Brewster Smith, “"Social Psychology and Group
Processca” in Calvin P, Stone and Donald W, Taylor, Edi-~
tors, Annual Review of Psychology, (Annual Reviews, Inc.:
Stanford, California, 1952 p. lgﬁ.
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Whether or not this has been partislly respon-
sible for the confusion and conflict in results of re-
search studles conducted can only be a matter of con-
Jecture. And yet it ia a fundamental prineciple of
test constructlion that the Job for which the test is
being developed be carefully analyzed and described.
Selection of an experimental test battery is likewise
based to a large extent on the philosophy of supervision
within the organization, the dutlies and responsibilities
of the supervisor, the leader-follower relationship and
to some extent, situational components and organization-
al structure.

Social interaction and supervision. A landmark

in the field of personnel research is the study accom-
plished at Western Electric fromuhieh a new concept of
leadership emerged, indicating that the funetion of " .,
. . supervisors and managers was to listen to, and become
better acquainted with, the sentiments of their employees

and with the nature of that social structure, or system

61
of sentiments, called 'the company.'" ". . . the social

1

F.J. Roethlisberger, Management and Morale
(Harvard University Press: Cambridge, Massachusetts,
1946), p. 43,
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,
-

structure of any partlcular company determines the kind

of collaboration, the kind of people who wili stay in

the company, and the kind of people who will reach the

tag.”ﬁa Thus 1t was recognized that (1) workers were

human beings, not commodities, and that recognition of
them as human belngs was 2 regulrement of effective man-
agement, and (2) the organizetion was a soclal structure
which 1tself could fashion the leader-follower relation-
ship. GCoing on to determing the qualities needed for ef-
fectlve executive performance, Hostiilisberger concluded
"That a good portion of the executive's eanvironment is ver-
bal seems hardliy open tc guesiion. . . . (n the one hand,
ne has to become skiiiful in using words that will appeal
to the listener's sentiments. . . . On the other hand, the
executive has to be able (o interpret 3kilifully what peop-
le say, for insofar as the work involves the interactlons
of human belings, his data come f{rom what he hears as well
as from what he sees and does.“63 Furthermore, Roethlia-
berger postulated a need for sklll in diasgnosing human sit-

uations. This analysis suggestis atrongly the use of pre-

621p14., p. 45.
631p14., p. 88,
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dictors in superviscry selectlion studies to determine
verbal-judgment abillity and abllity to understand work-
ers as human beings snd their problems as hunan prob-
lems.

tnother approach to the description of leader-
ship in social terms was made by Link who considered it
an aspect of social effectiveneas.éu "Leaders are not
merely born, they are persons who have acgulired social
effectiveness to an unuaual degree., The popular bellefl

that only a few sre born 1o be leaders, the great major-

i1ty must be foilowers {italics in the original) is a fal-

+65 Link suggests that a aucceasful and happy mar-

lacy.
rlage, abllity to get and hold 3 job and achleve promo-
fion are elements of social eifectiveness. Hablts found
in an individuai's background which are relaved to so-
clal effectiveness and leadership include membership in
organized and competltive groups, ability to be a goad

folliower, practice in soclal akills, economlc independ-

ence, bodlly activity and dealing with the opposite sex.

6#ﬂenry Ce. Link, "Soclai Effectivensess and Leader-

ship’ in Douglas Fryer and Edwin R, Henry, Editors, Hand-
book of Applied Psychology (New York: Rinehart and Com-
pany, 1950§, pp. 3-10. ‘

651bidg, P. 3.

ebresnpia—
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The need for effectiveness in dealing with people
is supported also by findings of Rupe who factor analyz-
ed items in a rating made by subordinates on the Purdue
Rating Scale for Administrators and Executives composed
of 36 items in 10 logical groups.66 Two factors emerged.
The one which accounted for two-thirds of the varlance
dealt with behavior toward subordinates.

Theoretical analysis of the leadership function
advanced by Brown substantliates the previous reports and
provides a loglcal background for selecting factors to em-

67

phasize in developing leadership measures. He speeifiéd

five laws:

(1) The leader must represent a region of high
potential in the social fleld.

(2) The leader must realize the existing fleld
structure.

(3) The really successful leader realizes the
long~time trends in field structure.

(4) Leadership increases in potency at the cost
of decrease in freedom of leadership.

(5) The successful leader must have membership
character in the group he is attempting to
lead.

66J.C. Ru.e; “When Workers Rate the Boass," Person-
nel Psychology, :271-289, Autumn, 1951.

675.F. Brown, Psychology and the Social Order (New
York: Rinehart and Compeny, 1936), pp. 342-346.
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This analysis forms the basls of what has apparently be-
come the more generally applied democratic or egualitar-
ian principles of management. It also suggests the need
for abilities in perceiving the social structure in a
working organizatlon, willingness to subordinate one's pr-
sonal demands to the group and predicting trends in organ-
izational goals from information presently on hand.

Ohioc State Universlity Leadership Studies, The or-

ganizational emphasis was further stimulated by the Ohilo
State University studies in leadership. These studies took
diverse forms, but primarily used modified job analysis and
gsociometric techniques to determline work patterns within
organizations and to gain understanding of leadership as an
organizational phenomenon. One study reported by Browne
involved development of scales to measure responsibllity
assumed, authority exercised and authority delegated (R,

A and D) by leaders in an organization.68 Though only a
small number of cases was used, 1t was possible to gain
insight into the perceptions of executives regarding their
manner of exercilaing these three aapects of thelr poail-

tions. One finding was that executivea estimated the

GBC.G. Browne, "Study of Executive Leadership in

Business: I. The R.A.D. Scales,” Journal of Applied Psy-
choloby, 33:521-526, December, 1949,
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authority they delegated to be less than elther thelr
own responsibility or &utharity. In another study,
Browne developed & goal achievement index based on dis-
crapancies between executives' ratings of the importance
of varlous organizational goals and their catings of the
extent o which ithey belleve the srganization is achiev-
inr those gaals.ﬁg The discrepanciles are then expected
to represent a lack of adequate communiication and need
for correctlive action.

Shartie reported studies dealing with executlives
in colleges, industry and the military, concerned with
dimensiona of leader behavior, staff or grauﬁ behavior
and the broader cultural and economic environment surround-
ing the leader and greup,?g' in one study, nine dimensions
of leader behavior were set up a priori including initia-
tion of ideas or practices, membership with the group; re-
presentation of group interests, integratian pf individ-
uals with the group, organization, domination, communica-

tion, recognition of group members and production. Ten to

twenty items were developed for sach dimension and these

€9 ..
“C.G. Browne, ‘Study of Executive Leadership in
Business: III. Goai and Achievewment Index,” Journal of
applied Psychology, 3%:562-87, April, 1950,

Q P B ”, e . x E i
Carroll L. Shartle, Leader Behavior In Jobs,  Ocw=
cupations, 30:i6H-16(, Uecember, 1951.
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were given to 357 persons, of whom 152 were themselves
ieaders. It was possible vo factor analyze the data
and thereby i1dentify three major factors: (1) behavior
increasing the leaders’® acceptability to the group, (2)
objective attainment and (3) group interaction facilita-
tion.

Hemphilli, also engaged in the Ohio State Univer-
ity lLeadership Studies, postulated that a definition of
leadership would have to include characteristies of both
the individual and the group.?‘ He compiled a 1ist of fif-
teenn fundamental, desacriptive terms of group characteris-
tica: cohesiveness, homogeneity, flexibilicy, rermeabiliiy,
polarizaticsn, autonomy, potency of involvement of members,
stability, intimacy, degree of control over behavior of
members, hedonlce tone, associstion with members, particl-
pation of members, dependency on leadership, positions of
members and size of group. Based on the reasponszes of 500
persons to a8 questionnaire which asaked them to describe

in effect thelr group membership in terms of the 15 dimen-

T“John K. Hemphill, Situational Factors in Leader-
ship, (Bureau of Educational Research Monograph Number 32:
Columbus, Ohic, 1949), pp. 1-136.
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sions Hemphill concluded that leaders of large groups
behave differently from leaders of amall groups. The
reliability of the ratings was found to vary from .53
to .95 for the varlous dimensions. Although sltuation-
al factors seemed to account for a large part of leader-
ghin guccess, five characteristies of leadership seemed
to hold for all types of situations: {1) ability of the
leader to advance the nurpoaes of the group; (?) his ad-
ministrative competence, {3) his pace setting and motiva-~
ting activity, (4 ) his contribuiion to members® feeling
of security about their place in the sroup and (5) his
freedom from activities serving oniy his own interests.

The situational aspects of leadership were also
3tressed by Stagdill.72 Rased on an exhaustive review of
the literature, Stogdill concluded that the qualities,
characteristics and 3kills needed by a leader asre fashlon-
ed to a large extent by the demands of the particular situ-
ation in which he will perform as a leader.

Scott, working with Shartle, Browne and Hemphill

concluded that ".* . . the morale, if not the effective-~

TQRaiph M. Stogdill, "Personal Factors Associated
with Leadership: A Survey of the Literature,” Journal of
Psychology, 25:35~T1, January, 1948,
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neaz 2>f an osrganizatlinn may e dependont upon each mem-
ber having a clear conception of his rezponslbllitiss
and relations to his fellow members.“?a Znlisted naval
perseonnel were asked to indicate the way they percelved
organizational relationships and these were comparsd with
the actual or officizal relationships. He found that per-
ceptual errors tended to be lowest in those units in whilceh
the leader is high in authority, level and ranik. Irrors
ailao tend to be low In wnits supervised by leaders who de-
vote conalderable time to conswliing with assosiates and
inspections of the srganization. Leadsrs of low error
units tend to work predominantly with peers, rather than
with subordinates.

¥hile the Jhio State Univeraity studies hold great
promise as a basis for learning more aboul ieadership as
it fuhctimﬁa in organizations, conclusions concerning what
makes for effective leadership are as yet highly tentative.
In the main, the studies are descriptive; hoping to gilve
ingight into the organization-leader relatlonship which
may later, after refinement of methodology, perhaps pro-

vide the means for differentiating the potentially success-

?3E1113 L. Scott, Perceptions of Organization and
Leadership Behavior {Dhio State University Research Founda-
tion: Columbus, Ohic, 1952}, pp. 1-109.
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ful from the potentially unsuccessful leader. The prac-
tical difficulty of observing and describing each unit
from which the sample would be drawn for this research
as demanded by the situational approach, militated against
giving it serlous consideration. In accomplishing this
research, therefore, the author was cognizant of the va-
lue of these studies but did not make direct use of them.

Furthermore, although situational aspects of

leadership may represent lmportant consideratlions for se-
lection, it may be noted that Hemphill himself found cer-
tain characteristics to pervade all situations. This hypo-
thesis 1s substantiated by Carter whose study on leader-
ship and group behavior revealed that while group behavior
differs with relation to leadership depending on the kind
of task involved, a general leader ability does appear in
all of the specific tasks.7n

Supervision and organizational effectiveness. An-

other attack on the problem of defining leadership, in

this case in terms of group effectiveness, 1s telng made

7%Bnﬂur8artef,Ei,HaMﬁhpmq B. Melrowitz and J. Lan-
zetta, "The Relation of Categorigzations and Ratings in the
Nbservation of Group Behavior,” Human Relations, 4:239-254,
Number 3, 1951.
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by the University of Michigan Survey Research Center,
where descriptive comparisons are being made of the su-
pervisory tactics employed by those leading high-or low-
producing groups. Likert and Katz reported that high-
producing sectlions were characterized by supervisors who
are more employee-centered than work-centered, wha\dele-
gate authority and give workers a sense of secur;ty in
knowing where they stand with the company.75 Higher mor-
ale units described their supervisors as creating a feel~
ing of participation, as pralsing more than criticizing,
as having interest in the worker, and as setting reason-
able goals.

The criterion of organizational effectiveness was
als0o employed by COmrey,'?firfner and Beem, who asked
413 persons at & levels in 18 U. 8. Forests in California

76
in 8 gquestionnaire to describe the top administrator.

753ensla Eilkert and Daniel Katz, "Supervisory Prac-
tices and Organizational Structures as They Affect Employee
Productivity and Mérale,"” in Schuyler D. Hoslett, Editor,
Human Factors in Management (Harper and Brothers; New York,
1951)) p- 327-

76A.L. Comrey, J.M, Pfiffner and H.P. Beem, "Factors
Influencing Organizational Effectiveness: I, The U.S. For-
est Survey,” Personnel Psychology, 5:307-328, Winter, 1952,
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The Forests were ranked indenendently in terms of ef-
fectiveness by & consensus of qualificd rersonnel in
the Heglonal Office. Forest sunervicors in the more
highly rated forests were found to be:
“{1) more demceratic with their top assiste
ants, allowing them preater pariicipa-
“tion in running the organization.

{2) more likely to interact socially with
their top subordinates.

(3) more likely to share information with
their top subordinatas.

{4) more sympathetlic in dealinz with their
top subordinates and their personal
problams. ’

losg eritieal of top subordinates and
their work.

v~
WA
L

(6) more critical of certsin higher adminis-
trative policiss,

(7) more willing and ebl2 to help top subordi-
nates in thelr work.

(8) iower on longevity factors.”
More highly rated forests were also found to have less
dlgsension among thelr employees and to be run in an ef-
ficient but not autocratic manner.

The "employee orientation” of supervisors, suggest-
ed as related to group productivity, implies the value of

2 feeling for workers as humsn beings, an aspect of super-
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visory performance which the supervisory sititudes and
supervisory Judement tests are designed to measure, and
which 1t will be seen, are included in the experimental
test battery. ‘

Critlical incidents in lsadership peprfommance. An-

other approach to defininy the leader's job was taken by
the American Institute for Research under the aegls of
John €. Flanagen., Flanagan and &3soclates developed a
concept of eritical incidentis or critical reguirements

in 2 leader'a Job which were Jjudged %o be ~ . ., . those
ways of pevforming which had 'made the diff'erence’ be-
twWeen belng Judged an effective officer or an ineffectlve
affiaar Py obhers in the Qfganiﬁaﬁiﬁn_”7? ¥rom 3,000
such descriptive incidents colilected by interviewing G40
of flcers, the final number was reduced to 77 by eclzesif-
lcatlion methods whileh related to performance of crucial
functions. When used as a basis for developing an evale
wgelion form for Alir Force officers, the final prodﬁct
covered the following broad areas of profliclency: hand-
ling sdministrative detalls, supervising persconnel, plan-

ning anéd directing action, skill in the military occupa-

77Harley‘0, *reston, The Development of & Proced-
ure for Evaluating Officers in the U.S.Lir Force, (Ameri-
can Institute for Research: Pittsburgh, Pennaylvania,l1048)
p’ . 68 .
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tional specilalty, organizational responsibility and
personal rasp&naibiliﬁy.78

The technique of developing critical require-
mentsd for Jjobs, it can be seen, is a labovi§ua one, not
marticularly practical to conslder as a basis for test
develapmén% in an appliied setting. ?urthermove,vth@
value which underlay the technlque seemed more promising
as & means of criterion development and refinement than
for experimental test selzeition, and alncy rating nethods
to Lo uged appeared Lo gasure peliabls wpitings, there geem-
ed 1ittle advantagze o e gained Ly Jursuln: thils avenue
of approach.,

Superviazion and the suthoridarlan personality. Still

another attemnt at desoribvlos lsadorsinin behavios was made
by Sanford who gositulated that = . . . izadership is a
relaticashis setween leader znd followsr, . . . that var-
ies with {a) the vehnavlor >f the leadef,.(h} the predis-
pesitlions and expectanciss of the follower and {¢) the
supra~ ndividual characteristics 20 the sceisl zltuation

Esid

in whien leaderahip @ccur$¢”{9 Leaders musi meet the needs

7830hn C. Flanagan, "Job Requirements” in Wayne Den-

nis et al,, Current Trenda in Industrial Payehology (Uni-
g&rsinw of PITTEDUREI PTESST FPICLSDOrLI, Fﬁﬁ,xyqb;, D, 38

?Qwi’lrcrﬁ H.Sanlow nuthorx*anlanism aﬁé £
hip, (Stephenson Brothers: PP ’
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of followers and change with changing needs. Sanford's
purpose was one of measuring the quality of authoritar-
ianism and to examine the relationshlpy to leadership ori-
enfation among followers. In measuring this quality, San~-
ford used a scale based on the work of Adorno et al. which
dewerlibed the authoritarian syndrome in terms of conven~
tionalism, submission to authority, superstition and ster-
eotypy, power and "toughness,” destructiveness and cyni-
cism, and the 11ke.80 Basically, the scale represented a
measure of individual adjustment to authority. After uas-
ing the scale in experimental studles, Sanford found that
authoritarian followers appear to be more aware of the
leader as a person, rather than as one who has a social
function to perform; are neither interested in nor desire
warmth and responsiveness to people in the leader; prefer
strongly directive leadership; are not concerned with the
welfare of their fellow followers; and demonstrate a con-
cern for good solid character in the leader,

This approach holds promise as another basic indi-
cator or way of describlng the leadershilp situation. It
does not claim that success 1s assured either the authori-

tarian or democratic leader, so that as a baais for assign-

80
T.W.Adorno, Else Frenkel-Brunswik,Daniel J. Leven-

son and R. Nevlitt Sanford, The Authoritarian Personality,
(Harper and Brothers: New York, 1950), pp. 262.
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ing ceriterion ratings, 1t does not yet have value. Fur-
thermore, the scale by which one determines this vari-
able in any individual does not appear to be sulted to
selection work because of the rather obvious nature of
the questions and the ease with which a degired answer
may be predicted. This approcach, therefore, did not ap-
pear ready for use in the present research.

Job analysis of supervisory positions. The job

analysis approach to describing the supervisory Jjob de-
serves mention since it serves so well the cause of ex-
perimental test selection in other occupational areas.
Moore described the functions of the supervisor as
including representation of management to the worker and
representation of the worker to management.gl He must
aid in training his men. He must be on the alert for
the oceasional trouble-maker or malcontent who may get
into his unit. And he must care for the controls and the
paper work. Based on this analysis, Moore showed consider-~
able insight into the measurements wiiicihcould be best em~

ployed in selecting supervisors.

Blﬁerbert Moore, "Supervision: I. Selection,"” Per-
sonnel Journal, 20:353-356, April, 1942,
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Moore sostulated that the modern foreman should be above
the average in his level of mental ablility. He continued
that the foreman's ability to impart his information to
others requires powers of analysis and abillity to match
imparted informatlion with the capacity of the learner to
absorb it, and he concliuded that satisfactory personallty
characteristics were essential. He llsted as the best po-
tentlial predictors finally a general Intelligence test,
with different content or possibly different norms for
different groups of supervisors; a personality test vall-
dated properly; and an interview,

Pfiffner assisted in defining supervisors by re-
moving question of level from the other requiraments.ga
He defined supervisors as "all persons who are in formal
control over others . . . lrrespective of their high or
low status in the hierarehy‘”83

Mandell's analysis removed some of the confusion

regarding the definition of a auperviaor.sa "By a super-

visory position is meant one which involves responsibility

82
John M, Pfiffner, The Supervision of Personnel,
(New Yag%z Frentice~Hall Incorporated, 1951).
Ibid., p. 6.

8lys1ton M. Mandell, "Testing gar pdministrative
and supervisor Poaitions Journal of Educaticonsal and Pay~
opd, SuReTyiRoLy snoaitions, , Jourgal of Rducational and
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for the working conduct, and the quality and quantity
of work produced by, one or more subordinates.” . .
"By an administrative position 1s meant one which in-
voles extensive responsibllities for planning, organ-
izing, directing, staffing, budgeting and coordinating
the work of an organization or part of an organization.”
. » » "Supervisory positions can generally be classi-
fied on the basis of three factors: (a) the number of em-
ployees supervised, (b) the nature of the work or the oc-
cupation supervised, and (c¢) the supervisor's level in
the organizabion.85 From & survey of the literature,
Mandell listed in addition to oral interviews and rat-
ings in treining classes a5 methods for selecting super-
visors, the frequent use of paper-and-pencil tests., In
his review, he noted interest inventories, personality
inventories, tests of mental abilitles, bilographical in-
formation blanks, and such special tests as ﬁhe Bennett
Test of Mechanlecal Comprehension, Interpretation of Data,
File and Remmers' "How Supervise?”, Thurstone's Estimat-

ing Test and the Gottschaldt Flgures Test., Mandell's

851p1a., pp. 217-218.
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conclusion was that testing for supesrvisors should in=-
clude 2 mental ability tesi and an interest inveniory,
and that more work was nesded on all other forms.

A legal definition of supervision may be of in-
terest to note. The Labor Management Relationa Act of
1947 defines the term supervisor to mean " . . . any in-
dividual having authority in the interest of the employer,
to hire, transfer, suspend, lay-off, recali, pronote, dig-
charge, assign, reward or discipilne other employees, or
regponsibility to direct them, or to adjust their griev-
ances, or effectively to recommend such action. . . 3”86

The situational aspects of leadepshlp were stress-

&1, 82
ed by Stopdill and Hemrphill in separate pspers. Bas~
ed on an exhaustlve review of the literature, Stogdill

concluded that the qualities, characteristics and skills

necded by a2 leader are fashioned to & large extent by the

86
2 (11).

87&alph M. Stogdill, "Fersonal Factors Assoclated
with Leadership: & Survey of the Literature,” Journal of

Pgychology, 25:35-7T1, January, 1044,

Labor Management Relatlons Act of 1947, Section

3

dﬁ&@hniﬁﬁ Hemphill, “Situational Factors in Leader-
ship,” {Coiumbus, Ohio: Ohio State University, 1942) p.
135.
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demands of the particular situation in which he will per-
form as & leader. Hemphlll postulated that a definition
of leadership would have to include the characteristices
both of the individual and of the soclal aituation,

Elsenberg defined supervisors as anyone responsible

89 "®wirst line su-

for directing the activities of others.
pervisors are considered to be those individuals directly
responsible for workers engaged in production, clerical
operations, or tranaportation of materials.” "'Coordinat-
ing supervisors'® are individuals responsible for directing
and reviewing the activities of first line suparviaars."go
Eisenberg next distributed a gquestionnaire to 874 individ-
uals in 52 organizatlons, includlng military, industrial
and ecommercial. Respondents were asked to check five quale
ities most essential to the first line supervisor. First

line supervisors considered the following abilities most

esgsential:

8 .
9William J. Eisenberg, "Qualities Lasential for

Supervisors,” Personnel Journal, 27:251-257, December,
1548,

O1p1d., pp. 251-252.
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(1) Training and planning.

(2) Assigning; delegating; developing teamwork;
exercising authority and getting respect.

(3) Improving job methods; knowledge of rules
and regulations; skill in operations.

(4) Maintaining records; evaluating results of
operations. _

(5) Recognizing emotional disturbances; rating
employees; plamning future operations.

(6) Selecting personnel; encouraging workers to

grow; knowledge of the organization’s stand-

ards of production; knowledge of related

operations,

Skill In conducting group discusaion,

Knowledge of organization's promotion pollcy,

health and safety practices and plan for hand-

ling grievances.

(2) Knowledge of organization's employment proced-
ures, wage administration plan and speclal
services.

o~ g~
T g’

Jones and 3m1th91 claim that a systematic approach
to the analysis of supervisory and executive work suggest
" . . . 8 four-rold division of performance as follows:
(1) xnowledge of Jjobs supervised, (2 knowledge of techno~
logical controls spplied to the Jjobs, {3) executive opera-
tioms in planning and making declisions in the application
of management operations to the work situation, and (4)
leadership performance in dealing with the workers super-

vised.92

QIOmer R. Jones and XKarl U. Smith, “Measurement of
Supervisory Ability," Journal of Applied Psychology, 35:
146"150, J\ln&, 1951-

921v14., p. 146.
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Based on industrial and mliltary experisnce, irec-
man and Taylor deseribed & valid and vractleal neogea Lo
; 93
selecting leaders,
Speaiing roughly, in leadership, person-
aglity factors are prodbably ften times as
imcoprtant azs all agtitude and proficiency
factors combined., ., . . leaders sre jre-
sumably distingulshed from non-leaders by
a peculiar relation of drive and adapta-
bility factorsg, Lhoge glenents wilch seen
to contribute most to the effective mobll~
ization and releagi of eneryy in intergsep-
sonal situailons.”
Yhen the authors performed desk audits of business leaders,
they observed three fundamental eriteria of success: do=
gree Of adeeptabllity, esbiliity to delegate and declisive a=-
daptability., The authors postulate that a " . . . logical,
intelilectual appreciation »f what %o 4o is not sufficient
to get it done. & mar may know {italics in the orizinal)
exacily how to act in a given situation, but his emotions
and interests may lead him to & different nrocedure. . . .
At our present stage of knowledge we would do well to in-
clude a pood test of administrative Judgment along with

. .95
testa of non-verbal, non=soclzl reasoning. . . . The

3. - o e N
9 G. L. Freeman and E.X. Teylor, How w0 Plek Lead-

ers, (Funk and Wagnalls Company: New York, 1950}, np. 1-2206.

1b1a., . 16.

9B1pad., o. 108,
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authors went further %o conclude that " . . . the out-
gtanding success . . . can best be produced in the man
who couples exceptional aptitude for verbal manipula-
tions and administrative Judgment with exceptional in-
terest in persugding others to go along and in affecting
group action."gi

Values derived from descriptlon of the supsrvisory

Job. A review of the literature dealing with attempts at
understanding, analyzing and describing supervisory or
leadership Jjobs has indicated the diversiiy of methods
being used. There gseems ©o be stated agreement that per-
sonallity aspects of these positions 1s of zreat importance
and implicit agreement of thelr relationshlpn to success.
The ability to understand sentiments of employces; recogni-
tion of a social structure; ability to diagnose human situ-
ations; effectliveness In soccial situations; ability to ag-
sume membership character in the group being led; accepta-~
bility within the groug; abillity to faellitate group inter-
action; ability to contribute to group members’® feeling of
gsecurity; possession of employce-centered attitude; ability
to meet the needs of followers; and akill in human rela-
tions are all terms used te describe different aspects of

the same phenomenon, The experimental test battery, it

961bid., p. 115.
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will be geen, has been desimned o glve eonsliderakle
emphasis to predicition of personality characterigtics
theough incorporation of supsrvisory vrobless, perscenal
preference inventories and a biographical information
blank. The heavy verbal aspects found in the Jjob are
measured by the supervisory Jjudsment test which alsc
covers to a large extent the Judgmental abllities required
for planning, densision-making, controlling, delegating,
evaluating and coordinating. The emphasis placed on
interest led to inclusion of an interest measure in the

final battery.



CHAPTER III
THE CRITERION MEASURE

One of the most perplexing problems facing the
personnel psychologist today 1s thst of locating a sa-~
tisfactory yardstick of Job success against which to
evaluate experimental nredictors. Mueh of the diffi-
culty stems from the inabllifty to find objective indi-
ces which repreaent a worker's total satisfactoriness
onn the job. This is particuiarly true in the case of
the supervisory Jjob where sbjective measwres are not
likely to be awllable. Reliance mustmost often be plac-
ed, therefore, on some evaluatlon measure using a Judg-
ment of success, The limitations anﬂ_cri%icisms of rat-
ing methods are well known, involving as they do the
subjectlve element which may lead to ratings based on
gtereotyres, particular biases or prejudices, favoritism,
and the "halo’ effect.l Certain attempts at improving
rating methods have been more or lezs successful, primar-

ily involving the training of raters, assuring that they

l¥i111am E. Mosher, J.Donald Kingsley and 0.Clenn

Stanhl, Public Personnel Administration (New York: Harper
and Brothers, 1050), D. 308.
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are both willing and able to rate the subject, and aske
ing for judoments which they are resally in a position
to make. One of the commonsot wealmesses of rating
methods, particularly the graphie rating scale which
makes 1¢ less valuable for research purpoges, is the
bunching of ratees at the high end of the scule, & phen-
omenon probably due in large part to a8 Su@&??iﬁ@?’@ W=
willingness to make negative evaluwations of empioyees ne
is 8till associated with and the fear that such negative
evaiuations refieetvan hisz own compebones.

I. INCREDIENTS OF SUCCE3S AS AW AIH FORCE

SURERVISOR

In the preceding chapteyr varisus aprroeaches Lo da-
geription of the auperviseory Job were prasented. Though
pessibly an ecleetic approach Lo deseription grovides
the best pictwre of what a supervisor does and may suggest
the potentially most predictive experimental battery,
there still remains a gap between the "what' and “why™
and the "how well.” Yet an accurate evaluation of "how
well’ each supervisor in the sample iz perfosvsing his su-
pervisory duties 1s easentlal to development of any ins-

trument for predicting that success.
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Before one proceeds to develop metheds for obe-
taining evaluations of supervisory effectiveness, how-
ever, it 1s necessary to specify for the given situa-
tion, what actually represents & successful supervisor.
Insofar as the Alr Force 1s concerned, a successful ci-
vilian supervisor is one who motivates nis suboprdinates
to reach srganizational goals with highest levels of pro-
duction and with maximum efficiency of manpower, money
and nateriel, retaining all the whils 2 team s»irlit and
the satisfastion of employees with thelr jabs,? This de-
finition may be expanded to include such specifics as

maintenance of effective relationships with peers and su-

tisfactorily to assign work and evaluate gperformance, a-
bility to dissipate rroblems of employees at his own le~
vel to the satlsfaction of the employees, abllity to de-
velop economical work methods, ablilty to keep absentee-
igm and turnover to a minimum and interest in safety prac-

tices,

QFrnm discussions with Mr. Jack E. Ehrmantraut,
Chief Cavreer Planning and Training Divisicon, Directorate
of Civilian Personnel, Hq. USAF.
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An official Air Force listing of major responsi-
bilities and component tasks of a supervisor appears In
the Air Force Advanced Supervision and Management Traln-
ers' Course as follawa:S

1. Understand the duties and responsibilities
of his position.

2. Plan how best to accomplish the mission of
his unit, determine as far as he can what is
needed to accomplish it and make recommenda-
tions to supervisors.

3. Assign work and supervise others.

4, Evaluate and improve work methods, processes
and procedures,

5. Improve his own knowledge, technlques and
skills,

6. Determine the areas in whilch subordinates need
training and provide 1it.

7. Evaluate smployee performance and unit output
in relation to abilitdies.

8. Assist employees to keep informed, to adjust
their problems and to developr good discipline.

9. Help each employee to meet his obligation to
the organization.

10+ Carry out the policies, regulations and pro-
cedures of the organization.

11, Work with and coordinate his asctivity with
that of other supervisors and offlclals.

3usAF School for Civilian Personnel Administration,
Headquarters, USAF, Advanced Supervision and Management
Trainers' Course, December 1049,
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12. Recognize the need for assistance and call

on supervisors and staff speciallists for
that assistance.

13. Keep superiors informed.

Within the Air Force, the ultimate objective 1is
the maximum possible delegation of managerial responsi-
bilitles to the auperviasor consistent with legislative
requirements and good administrative practice. Supers
viaory training programs are developed around that con-
cept and actually provide the instructional basis for
acceptance of supervigory responsibililiies. A& orogranm
of planned assistance to supervisors is directed specif-
ically at assisting superviaors to assume their full re-
sponsibility for personnel management. The result of
this research study 18 expected to provide supervisors
who will have the potential to absorb the tralning and
profit from the assistance and thereby assume fullest
possible managerial reaponsibility, at least in the per-
sonne management area. The specifics of the training
and assistance program in the aggregate represent the stand-
ard of supervisory success.

Superiors of the supervisors, having been exposed
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to the training and assistance programs and having been
indoctrinated with the "Air Force concept of successful
supervision, will utilize this standard, tempered by a-
wareneas of realistlic situational limitations, in pro-~
viding evaluations of their subordinates' success. Sub~-
ordinates of the supervisors are provided 2 simllar
framework based on the features of supervision which
they are in a position to evaluate, which mesh with the
responsibilities and duties included a priorl in the
training and asdstance programs. Againat these criteris,

the experimental predictors will be evaluated.

... The diverasity of functions represented by super-
visors to be included in the sampie and the general una-~
vallability of objective measures of success of super-~
visors required the acceptance of subjective estimates of
success for use as criteria in this research study. On
the other hand, the following assurances were to be made
that the criteria thus obtained provided the maximum of
reliable information about the supervisors in the sample,
yet also gufficient information about themselves to indi-

cate 1its limitations.



IX. PRECAUTIONS TO BE TAYEN IN JBETAIMNING
RATINGS

Ratings would be obtained from both supericrs

and gubordinates. Studies accomplished by XKatz at the

University of Michigan Survey Research Center suggeated
the bifurcated view of the effectiveneas of & sucsrvizcy
and 1t 1s a logical concept to falzgw,& The zsuperviscr
to be successful must be bioth mansgement- and emplioyee~
oriented. As 8 representative of mansgement, he 18 cone-
astantly evaluated by his superiors in terms of his abil-
ity to meet management’s goals. On the other hand, in
his relationships with subordinates, his abillity to con-
duct personnel management resoonsiblilities can be more
directly evaluated by those superviged. Freeman % Taylor
suggested the desirability of evaluating leaders in terms
of competence adJjudged by superiors and subordinates=5 1t
was deemed desirable in this study, therefore, to obtaln
two sets of evaluations representing two possibly differ-
ent aspecets of a gupervisor's success; the one from his

superior, the other from his subordinates.

L‘Rﬂmlﬂ Guetzkow, Editor, CGroups, Leadership and

Men {rPittsburzh, Pa.: Carnegie Press, 1951}, pp. 5§:§5‘

SG,L.Freaman and E.K. Tayior, How to Pick Leaders
(Funk and Wagnalls Company: New Yori, 1950}, p. 40,
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Ratings would, whenever pogslible, be collected

from more than one individual, whether at the subordi-

nate or superior level. This was necessary to enzble a

check to be made on the relliabllity of the criterion.

Raters rmst be willing and able to rave the su-

pepvigor concemed. Only i a superlor or supervisor

voluntarily provided the information requested would his
ratings be included. This was necessary for two reasons:
FPirst, a rating provided under duresg might be expected to
be an unrelisble one. Put second, in the practical set-
ting of a federal agency, it is not considered sound eun-
ployee-panagement relations to invoke authority when the
reason for doing so is purely experimental. The test of
ability to rate was the subordinste'’s or superior?s ans-
wer to the gquestion, "Do you know the ratee well enough to
evaluate his Job performance?” An additional control was
imposed by the requirement that a supervisor, to be includ-
ed in the sample, must have been in the position of super-
visor for at least 3ix months, to assure that those evale
pating him had been able to observe him for a perlod of

time sufficient to make the desired evsliuation.
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Raters should be trained in advance of filling

out the ratings. »rdvance traininge was provided all pa-

ters so that {1) all raters would be providing ratings
under standardized conditions and with identical frames
of reference; and (2) the research nature of this study
could be explained along with the fact that the rating
would not be used for any but exparimental jurcoses, 80
eritical evaluationa, whnere appropriate, could be given
under confidential circumstances; and (3) every means
possible could be used tc defeat the tendsncy Lo bunch
ratings at the hich end of the mcale.

Colliaboration in £il¥ng out ratings would be avoid-

ed. This would bhe accoprlisned by soeheduling all sessions
50 that ratings would be prepared in a central place; aﬁd
by having each rating session monitored to prevent ex-
change of information.

Superiors would be asked both to rate and rank their

subordinate supervisors. Bp:asking {or both ratings and

rankings from superiors, it could be demonstraied that
though all their subordinatea might be "gzood” some were
better than others. Rankings accomplished first, then,

might provide grester spread among the ratings made, Ranke
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ing could not, of course, be accomplished by subordl-
nates, asince each subordinate would have only one su-
pervisor whom he could rate.

The frame of reference for subordinates giving

ratings would be standardized. Subordinates would be

given & number of preliminsry questions to answer about
how well their supervigsors handled apecific aspects of
their Jjobs bhefore being asked to give an overall rating.
This would asslist in standardizing the configuration de-
veloped in the raters'® minds in preparinzg them for the im-
portant Job-success question.

Ratings would disregard techinicai competence and

emphasize only supervisory ability. Every effort would

be made to divorce technical competence from the rating
and to disregard the abllity of the supervisor to perform
the purely technical function he chances to be supervig-
ing. This is important since the purpose of the study is
to develop & battery of tests able to predict superviscry
success without consideratlon for the tivity supervised.
That this effort was successful is reflected in the fact
that after a repeat caution in thlas regard, nearly ten

per cent of the raters revised thelr ratings who had based



the opipinal mostly on technical competence.

Attemots would be made to detect raters with

reading h&ndicayaa Raters with readinz handicaps would

be located so that thelr ratings would be usable and as
accurate as possible. Persons so detected would be glven
rersonal assiztance in filling out thelr ratings. As might
have been expected, reading difficulties were found with
subordinates rather than with superiors, and the extent

to which this created error varlancs is difficult to as-
certaln in view of the range of reading sbility which ex-
lsts between marginal ability st any glven prade level and
complete 1lliteracy.

Relevance ¢0 sunervisory success would be built in-

to the ratinz form. Referencing Thorndike, "The quality

designated as relevance to the ultimate goal ig the prime
essential of a criterion measure. . . . That is, the sys~
tematie, non-error sources of varilance in gcore on the
criterion measure should arise from the same factors that
make for ultimate success on the Job, combined with the
same weights."s Though Thorndike recognized that this ul-
timate criterion is never achieved, all efforts made in

this study were to approximate it.

éﬁobert L. Thorndike Pergonnel Selection {New York:
John Wiley and Sons, Inc.,1 é#g%?"ﬁl 255 ( )
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III, WMETHOD OF OBTAINING SUPERIORS' RATINGS

The mechanics. From personnel records, osryaniza-

tion charts and knowladge of placement advisers and posi-
tion elassifiers in the civilian personnel office, a list
was prepared ef'ths officials known to be the superliors

of those supervisors zelected to be in the experimental
sample. A second level of supervision was also listed.
Having been prepared through prior publicity ziven to

this study in instsllation newspapers, rersonnel on the
list were expecting 0o be contacted. 4 sechedule of wroun
seasions was then drawn up and coorvdinsbted with those on
the list. The purpose of the session was explained as
having to do with obtaining information in connection
wlth a research study almed at improving Alr Force meth-
ods of selecting supervisors. Raters verified their abll-
ity and willingness to rate thelr respective subordinate
supervigsors., Group rating sessions were designed to have
up to elght raters present at a session. Small groups
were arranged intentionally to permit as much individual
attentlon for each rater as he felt was necessary. The de-

tailed Ainstructions were mimeographed and made avallable
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to cach rater. A copy of the instructions, entitliad
"How to Yse the Employee Bvalustion Bliank” 1s attach-
ed as Azpendix A. Briefly, it asks the rater Lo rank
all subordinate supervisors in his organization, and
then to rate them on a scale marked off with nine un-
nunbered vlocks,

The ranking procedure., The method of ranking

is somewhat unusual and merits deserliption here. Den-
nis and Shartle refer to the technique as "the alterna-
tive ranking m@thads“T Raters are given 3 x 5 cards,
each with the name of ong of his subordinate sugervisors,
and asked tc palr the employees, The fipst pair iz to
represent the very best and very worst supervisor of

the group. The next pair repregents the aeegnd best and
aecond worst, fhe procedure continues until all members
of the group have thus been ranked. This procedurs per-
mits the rater to recognize the sharpest possible aiffer-
ences in hls mind between employees without forcing him to
indicate how good 1z the best and how bad is the worst.
The rating provides a check on the ranking, and in sddi-

tion, apecifies where on the scals each man stands, so

? Benni&i Carroll L. ?hartle 34 al,, Current

Trends 1n ndustria Pszahalo§§ Pittsburgh, Pa.7T UHIVEY-
8 3‘ Q 8 U.!?"_* 35, s e
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that comparisong hetween groups are facilitatad. An
interesting excursion into the potentialicy »f the
"alternative ranking method’ was shown in the fol-
lowlng:

Three test scores: an "unconventional”
persmnal&ty test, supervisory Judgment

and Street-Gestalt - esach converted in-

to standard acores wilith a mean of 50 and
standard deviation of 10 were avallable

for 130 pairas of surervisorsg sanked on the
above bazia. The Aiffereneces in these
acoras should thﬁhretically be in favor of
the higher raniing suservizor of each palr.
The ablility of the tesztz %2 mnke this differ-
entiation 12 2onfirmatisn of valldity ascer~
tained by more complex nethods. Tablie I on
the following page demongtrates the abllity
of the teat to predict wide differenczes in
renicing and itz abilify to prédiet narrower

differences somewhat less affectively.



TABLE I

ABILITY OF THREE TESTS TO PREDICT THE
CRITERION OF ALTERNATIVE RANKING

Proportion g
of correct
discrimina-
tions

70}

60

pe—

so}

li) 3:0 -?1.0 -4‘0 [ {~]
Test Score
oDifferences

Cooperavion of raters. OCuapweration in zecur-

ing superiors' ratings was excelieni. Some difficulty
existed in attemprting 4o zet superiors 1o raunk and rate
supervisory success avert frowm technical competeuce,
but repeated emphasiz on this podnt durlag orienta~
tion Yo the rating session, 1¢ is felt, lgrgely elimi-~
nated thic considersiion froa the £ingl ravings submitt-
ed.
IV, METHOD OF OBTAINING SUBORDINATES'
RATINGS

Mechanicas. Subordinates likewise werge scqualnted

through base publicity of the pesearch study belng con-

ducted. Arrangements were made through: supervisors in



the ganple o permit thelr emnloyees to asgist in the
study. Cooveration both of {he supervisor being raved

and of the subordinstes deling the rating was excelients.

The subordinates’® ratings were ¢ollected in the form of

an "attitude survey” which the base hoved would shed

some light on the gquality of supervision ané sugpest

areas of supervisory methoda in need >f inprovement. If

a supervisor was respon3ibie for ten or fewer cmployees,
51l were invited to narticlipate in evaluating him, I he
superviged novse than Sen enpioyees the srous was sampled

to provide at least ten. Instructions were mineocgrarhed
and presented to all raters at cach grour session. The
instructions were also read aloud. A cony of the "Instruc-
tions for Filling Dut Questionnelre on Supervision” appears
ps Appendix A along with & copy »f ithe guestionnaire. HNote
that subordinates were asked not to identify themselves by
name anywhere on the questionnalire. Questions 1 through
26 were used to educate subordinates to a standard config-
uration of thinking about supervisory effectivencss, based
on the Alr Force standard of good supervision and on thosge
aqualities subordinates would liave an opportunity to observe.

Actually, question 27 was the "payeff” in terms of the
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evaluation measure used for the research; questions 1
to 2C served the additional purpose of providing "at~
titude"data for other uses. Question 27 is a nine-
polnt graphlc scale with a bulli-in attempt to keep

raters away from the top end of the scale.

Y. DISTRIZUTION OF RATINGS

The distribution of boih superlor and subordinate
ratings reflects success in getting veoluntarily a spread
on the ratings, a feature basle to employment of the
statistical technique of correlation. Tables II and IIXI
below diaclose the theoretical fregquency of ratings {o
be expected by chance {in terms of stanines ~ standard
seores with a mean of $ and standard deviation of 1.9)
and the obtained distributions for the samples wmbined

from both bases.
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VI. RELIABILITY OF RATINGS

To check on the rellability of both supericr and
subordinate ratings, the following procedure was adopi-
ed, The gsupericr ratings for cach subjset were spiit
randomly into two groupe and the mean rating compubted for
each haif. This process was ocontinued for each subject,
providing him with two mean ratings based on a spiiv of
all ratings received, The same procedurs wasg used with
subordinate vatings. Table IV deplets the reiiabllity
coefficlents for the superior ratings and for the subor-

dinate ratings &3 well ags their inter-relatlionghips.
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TABLL IV

s lbdaslodad OF SUsEnlU8 Ane SUb.nolbhali. RarIics 8Y basSE

~ . aea.

superior subordinate Superior
vs vs vs

Superlor Subordinate Subordinate

Tinker AFB | 372 w=230 | .33u nz221 « 251, N=2229
te 51‘42 e Ssu

Alll AFs 304 22151 | L8537 H=lil | L1683 weldd
%, Sgh‘ e 6953

lotal «211 W=yl

% Spesrman-érown Prophecy rormula

Toa® 2hx «
1+ (n - 1l)r,, where

Thq 18 the correlation between n forms
of the test snd n al:ernate forms.

ry is the reliacility of the test,

Garrett indicates that "the prophecy formula way bs ap=-
plied to ratings, cstimates and oiner judgments,™®
Thorndike points out that "It is more important thet
the reliability of a criterion weasure be known
(1talics in the original) than that it be high (itel-
ies in the original).

8 Henry(&. darrett, itatistics 1n Paychology
and iducation, (New.Yorix: Longmans, dreen and Lompaay,
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Thls information 18 needed to establish the fact that
it i3 not zero.”g Further, "High reliabiiity in 2 cri-
terion measure 135 convenient but not critlcally import-
ant.;?ﬁ Low reliability in a eriterion measure merely
attenuates all its relationshins with other neazures.
+ o « TOo compensate for these influences it 1z necessary
to base validity correlations for unreliable ceriterias on
substantially larger populations, so that each component
statistic is determined with greater precision." The re-
liability coelficients reported in Table IV ars all sig-
nificant at the »me precant lavel of sonfidence, 8¢ that

the sriteria appear satisfactory for use in this study.

VII. COMBINING THE RATINGS
At this point in the study, practical piroblems of
time and economy dlecvatad the nsed; il at all poasidile,
of selegiing only one of the two criteria for use, either
the superior or the subordinate. Rather than lose the in-
formation provided Uy gach, however, the decision was

made to take partial advantage of both by combining them.

Robert L, Thorndike, PERSONNEL SELECTION (New
York: John Wiley and Sons, Ine., 1§59§, r. 1CT.

101p14., p. 127.
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Since the relationship between criteria was better than
zero, it was consldered appropriate to combine them.
Wherry confirms the acceptability of this proeedure.ll
"If the various criteris are actually independent, as
shown by zero or near zero intercorrelations, any compos-
ite function will be more or less meaningless. If, on
the other hand, the criteria show uniform and moderate
to high intercorrelations, some form of composite is indi-
cated.” Both criteria consequently were converted into
stanine scores and the mean of the gum of subordinate and
superior used as the final criterion. Stated another way,
the final criterion was equivalent'to the average superior
rat;ng plus the average subordinaie rating divided by two.

This compromise would of course have least damaging
effect where superiors and subordinates agreed on the per-
formance of the supervisor rated. In other cases, the ten-
dency would be to have ratings which differed regress to
ward the mean. If the purpcose of the resulting instrument
is to provide a means of screening out those with poorest
potential in terms elther of subordinate or superior rat-

ings, or of screening in those with highest potentisl in

and ng&%be’?tm riyer SAI RBESY, THadeshionoBTs HE e ion
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both directions, the combined criterion will serve well.
The error may exist where difference of opinioneXists. In
those cases, some would be screened in who may not de-
serve to be, and some would be screened out who did not
deserve to be. Since management chooeses tc¢ select person-
nel for supervisory positions who meet both eriteria, the
combining of criteria is & method of providing sueh per-
sonnel with a8 minimum of administrative difficulty.

Rellability of Combined Criterion, Taking half the

subordinate ratings ai random and half the superlior rate-
ings at random for eacl emploves in the sample, and find-
ing the mean of the resulting total; then doing the same
for the other half, & correlation of the two halves should
reflect the relisbility of the rating thus combined. This
procedure ylelds poasibility of correlation in two ways:
by combining superior and subordinate ratings for the
first half and relating them to superior and subordinate
ratings of the second half; or by taking superior of first
half with subordinate of second half and relating them to
subordinate of first half and superior of second half,
Both were accompllished to permit obtsining the hest esti-

mate of reliability. Based on the first approach, relia~
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biliity corrected by 3Spearman-Brown FProphecy Fomoula was
.55 mecompllshed the second way, it was .66, Applying
the Fisher z transformation, the reliablility of the com-
bined c¢riterion based on both approaches was found to be
S50, A reliability of -this order ywould be satisfactory
for group prediction, whicn is an aspec¢t of the basie pur-
pose of this research study. Individual prediction would

require higher reliablility.
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Tl SAiaPLE

Tne selectlon of 8 human experimental sample in
& large orgenization 1s a problem which often calls for
compromlses between taeoretically ldeel sarpling wroce=
dures and practical sdwinilstrative feasibility. Uertaln-
ly if the assignment is one ol developin; tests for use
anywhere in the Alr rorce, the sswple chosen should be a
random one of all Air Force isases, Secondly, 1 the as«-
signment 18 one to develop & test for all supervisors,
the sample shoul: ineclude s random sample Qf supervisors
within each selected sctlvity, ' The problems existent 1n
each 6f these steps are such that psycnologlists in siml-
lar studies have had to coatent themselves witn aporoxi-

mations to the ideal,

For one, the cost of conducting 2 study at even
one Alr iorce base is high eand an admlinistrator can
hardly be expected to multiply that cost by the adiition
of other inastalletions merely for experimentsl purposes.
These costs lnclude time away from productive worik of em-
ployees selected to take tests and persons called upon
to provide evaluatiocns of the success of that sample;
time required in eiucating operating officials to the

purpose and requiremsnts ol the study; and time of the
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versonnel office in selecting the sample, a2cheduling

the persons to be tested and to provide ratings and ade
minlisteriug the experimental batiery, An additlonsl cost
would lie in the need for treatin, sacn installation sep=~

arately (or analytical purposes.

fhe secona .roblen relates to bthe sélaection of a
sample of supsrvisors wiihin any one base, o keep the
cost and admiaistratilve lnconvenience (o an instailation
to the very miniwue, aud to £eep thne Tlme regulrements
down to those a persoansl oifice can reet 28 wsil as thoss
the researcn asctlivity can meet, %ne Smﬁiiést nuriver of
employees (in this case supervisors) must be contained
in the samples & {urtner considerstion lles in the ine
portaat feature of cbtainins & saupls for woom &t least
two ratings from superlors will be available. -~hen the
eritecrion involves ranking of ewployses or palred compar-
isons, such 8s the one utillzed in sthle study, Lt bee
hooves the research investigator to keep the sample org-
anizationally restricted, Thus it is most deslirable to
iaclude 1n the sample all supervisors in a given division
withis which comparisons muy be made boiween those supe=
ervisors by higner levels of management. «lth one super-
visor taken from each division, comparisons become wore

difficult to cbtaln opecause of tne unlikellhood that
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hizner levels of supervision will have dirsct aocess to
or observation of supsrvisors in 4ivi loans ounside tusir

aeoutrol,.
Lo TE¥: 0 & PLis

dewming defines two Lypes of sanples?: probsblllity and
judgment.l Provabllity ssmples sre those ". . o for
which the ssupling errors can be scalsulated, and for
whien the biuses of ssleetion, aon-responss, énd ¢stie
mation are viriaally elicinated or esnteined witiin snown
lirits," Judgrens samples, on the olhsr hand, are those
“for which the biases and samplling errors sannot be Cale
eulated from the sample, bub instesd must be setiled hy
Judgment.® Deming of course favors the prod® 1lity same
ple and for many investigators, particulariy of census
or opinion polliny variutiss, it i3 not only desirable
but fessible, hile the desiravility of selecting a
sample according to & 2tatisvical vlan 12 not to be
queationed, the value ol applying J . dgmwent when random se-

lection procedures are not fessible must be recopnized,

1 ¢111liam idwards Defing, éggﬁ‘inggzxgﬂﬁ Sappllog,
1953) pe 10.

(6w York: John wiley and Sots, Inc.,
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il. BLLACILIN- UF BASES

The resources of tine, budget and adrinisirative
tolerance usrmitted tne inclusion of two bases in this
study with s sample of approxirastely five hundred su-
pervisors, The pbases selected were those representetive
of the Command employing the bulk of all civilians in
lne Department. The vases, illl Air Force Base and
Tinker Alr Force Bsse, at Ogden, Utah and Oklahoma City,
Oklahoma respectively ;erform missions aimilay to those
of eight of the largest bases within that Command, Jeo~
graphically they represent two distinct varts of the
country., Table V below, however, lndicates the similar-
ities according to varisus factors in the sample drawn

at Hill and Tinker Alr Force Eases,



TABLE V

FOPULATION STATISTICS

1C1

AGE Number 216 a5l 467
Mean 37.C Re.7 38.0
Standard Deviation il.l1 1¢.3 11.0

BLUE Number 143 163 306

COLLAR Mean 13,9 6.3 15.7

CRADE  Standard Deviation 4.0 3.5 3.8

PROFESSIONAL Number s 65 7h 139

AND CLERICAL Mean 5.3 6.0 6.0

GCRADE Standard i.5 2.1 1.7

Deviation
[EDUCATIONAL Number 214 251 465
LEVEL Mean 1.8 | 115 11.6
Standard 2.3 2.3 2.3
Deviation

Within the installation, based on considerations

discussed earller, organizations were sampled and the

universe of supervisors included from each organization.
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III. SELECTION WITHIN BASES

In selecting organlzations, an attempt was made
to include professional, c¢lerical and blue-collar su-
pervisors in approximately the proportion they exlsted
within the Air Force. Because of the sampling cf organ-
lzations, however, the {inal nurbers showed the blue-
collar grouns to be cover-sampled, while the whilte-collar
groups were under-sampled., Table VI below deplcets the
numbers finally incorporated in the sample by broad oe-

cupda.ional groups and by base.

TABLE VI

OCCUPATIONAL DISTRIBUTION OF SUPERVISORS IN SAMPLE BY BASE

Professionall Clerical | Wage -Poard 5:5

Hill AFE 37 30 150 217

Tinker AFB 22 52 178 252

Total 59 82 328 469
——re

Though five hundred supervisors were initially plan-
ned for, absenteeism, incomplete data, turnover and inabll-
i1ty to be spared accounted for the loss to 862, This loss

has been assumed to be non-bilasing.
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Thouzh five hundred supervisors were lInitlally planned
for, absantecism, lncomplete data, turnover and inabile
i1ty to be apared acoounted for tne loss to L5959, ‘This

loss has been assumed to be non-bissing,
IVe CRITE 1a Founo dddCoadolon 1e Tha sakPlk

it seenmed thet best results in sempling supervisors
would be obtained by followling leads suggested by &andell
which involve specifyin: the supervisors to be included
in such terms as number of persons supervised, occupations

supervised snd the likeoe

The results would more likely
be atandard and odjective and alloaﬁlater specification
for use of the resulting battery. %This secmed more real-
istic aud practical than attempting to snalyze esch al-
leged supervisory jou in terms of & list ol Jot dutles.
To be included in the sample, a. supervisor wmust conse-

guently have met the followins oriteriat

(1) kust supsrvise persons engared in work in whicn
he is himself technicelly profilcient.

(2) ¥ust supervise at lemst three of the ind of em=
ployees descr'bed in (1).

(3) If a blue-coliar supervisor, must not be above
ths zrade of foreman; Af clerical aupervisor,
not above the second lime ol supervision; if
professional, nobt above the first line of super-
vision.

(L) dust have been s superviscr for a least six months,
80 that his supervisory quelities could heve been
observed loni: enough for rellable rat ing purposes,

2 Nilton A, &andell, "festing for Aduministrative and
Supervisory Positions gournal of gggggglggg;.gpd Psycho-
loglcal keasurement, é 2217-228, Autumn, 1945.
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The job snelysis approach in the strictest sense was not
used in selecting the sample, the definition of supervi-
sory duties and responsibility being subject to consider-
able difference of opinion.n Instead, supervlisors were se-
lected on the basis o a perceptual distinction by both
super.ors and subordinates plus an opersiionsl distinction

formed in the personnel oifice.

The conduct of personnel research is slways 4difficult
because 1t disrupte going adwministrstive activities. The
writer feels that tnis study nonetheless meels the oriter-
ia of size and aspropristeness of sample, even 1if it does
not meet all the criterlis of a true probability sample,
While the sample was chosen partly because of convenience,
a conscious effort was built into the sample desiin to ob-
taln representativeness., <1his approach may consequently
be considered a compromise between Demlng's probabllity
ssmple and judgment sampling, The suildins principle in
selecting the sample was that it be heterogzeneous as to
type of work supervised bui homogeneous in terms of super-
visory status. ‘ihus all met the oriteria described ear-
lier in this chapter and at the same time represented s
wide variety of occupations, ineluding plumoing and zteam-
fitting, woodworklng, englne spray painting, flight test
nechanic, tabulating machine operaior, stat istical clerk,
property end supply officer, tralining offlcer, and many

others,
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Ve whaitawis. Lol U0 il ShwPla

Gf the 459 supervisors for whon complete data were
opotained, L2¢ or 91.2% were male; L1 or U.u¥ were female.
The average age was 37 yesrs. ihe averase educational
level was 11,5 years, or close 1o a nlsgh school education.
ine averdge igrede of the classified ewployees (proflession-
al and clerical combined) was u3-6; tne averace grade of
the blue-collar employecs was ui-1Y.7. Information con-
cerning rellzlon or race of supervisors was not reguested

becsuse of federsl practices resgarding non-diseriminetion.
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THE EAPLRIWENIAL BATTERY

The followlin: 1list of tesis used in other studles,

gleaned from a review of the literature plus unpublished

studies being accomplished in other organizations sug-

gests the wide varliety of attempts wade to lsolate sup-

orvisory abllitles and measure supervizory success:

1.
2,
3.
e
5
5.

7.

de

Fa
10.
11.
12.
13.
4.
15.

6.
17.

4]
(53

Adminlastrative judzment
Arithmetic reasoning

sattlitude inveutories

Blueprint reading

Clerical aptiiude

Current eventis xnowledge
Uecislon-meaine ablility

Human relations understanding
Insight into others personaelity
interests

Interpretation of data
kechanical avilicy

Fental abillity

Numerical facility

Physlcal condition

rersonsl history data
Personality

Heading comprehension

feading spsed

iules and degulations knowledge
Soclal intelligence

Spatlal visuaslizstion
“tatlistical estimation
Supsrvisory Judigment

Trade knowledge (subject matter)
verbal fluency '
Vacabulary
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Hesearch reported in Chapter II suagested the value
of certain aptitudeée and personality tes:is as predlctors
of success in the supervisory job. In Lswshe's terms,
. t.very suparvisor has things to learn; every supervisor
has some 'pager work' to do, Both of these facts sug-
gest the importance of mental ability in the supervisor'a
Job ¢« o «o 3imller to the selling fisld, instruments that
measure attitudes, beliefs and interests seem most prom-
ising at present for selec=ting supervisors.”l Previous
studies accomplishsd under the ariter's direction within
the alr orce on Junler adminlstrators conflirmed $he sig-
nilicance of messurerent of mental ability and "perasonality”
characteristics.? Administration of the U, S. Lmploym nt
Service's deneral Aptitude Teat sattery ylelded valid pre-
distors only for verbal and :patial tests, botn of which
comprise the U or general intelligence faotor in that bat-
tery. Fvidence from all scurces therefore, sug:ested the
need for wmore intensive research into the personality
sphere that was needed, or would be profituble perhaps,
in the aptitude or knowledge spheres, A further limi-
tat fon in eholoe of instruments was made by the adminilas-
trative deksgmination to Keep the experimental battery to

g four-hour time lirit.

1 Chsrles i, Lawshe, Jr., Princliples Personnel
te3ting, (Hew York: MeGraw Hill Book Co., 194%) p. 171,

2 Joseph 3. Colmen, Ge. U, Fledler and 4, #. S5lack-
burn, ”Identification of ixeocutive Talent within a Feder-
al Department,” paper resd at national conveniion of Amer-
lcan Psychological aAssociation, vhicago, ill., Sept., 1951,
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The desire to experiment with many predictors bal-
anced by the time 1ixilt imposed led to a consideration
in designiug the expseriment that there would be & con-
stant battery for tria; at both bases, plus certein u-~
nique ltems for each. The unique tests wers Lo te those
for which correct snswers were avallable, 1n general, the
apaltutde teats, The tests comson to both fields were
generally those for whleh xeys could not be predetermined,
the sttitude, interest and perschality tests., ‘Table VII
below descrlibes the tests used in terma of thelr tlime

limits, numpcers of items and installaetions at which used,
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TESTS USED iIN THE EXPERIMENTAL TEST BATTERY

NumberJ Time [Number Base at
Assigne Test Name Limit| Items | Which Used
30 |35 at
I Supervisory Juagmentl min.| each Hili and
Rase Tinker
II Personal Preference
Inventory None| 890 Hill and
Tinker
IIT Rosenzwely Plcture
troblens Necne| 24 Tinker
Iv Supervisory Prcblem# None| 60 Hiil and
Tinker
v Pattern Matching 25 Hiil
VI Personal Preference
Inventory None| 98 Hill and
Tinker
15
VII Number Facility min.| 44 Fill
VIII Personal Preference Hill and
Inventory None 37 Tinker
X Biographical Infor-] 30 Hill and
mation Blank min. 50 Tinker
XI Street-Gestalt Tinker
Hi and
XIII Intereat Inventory [15#n| &8 %&nkgr
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I. DusChIFiiun oF TeH1S

Supervigsory Judgmwent. The judgmentval aspect of
supervisory jobs and the success rsported in Chapter Il
with tests to measure 1t led to a decision to include a
su erviscry judgment test In the experimental battery.
%hile an earl. reference to such a test implied that the
mann-r of respondling to the »roblems reflected a person-
ality rather than a judgmental factar,3 ¥andell's subse~
quent worx wlth tests cf this type su. jested that the
term "judgrent™ in the test's title might be en amccurate
cme.}4 In essence, the respondent is presented with a num-
ber of fscts surrounding saltuatlons commonly faced In sup-
ervisina worxers, e ls then asied to choose one of five
cholces which he thinks 1s the best sclution to the .rob-
lem or reason for it. Uiffieulty 1s lncreased by in-
clusion of more than one resasonable cholee, but only one
cholee 1s the best snd accorded credit.

bxample: In general, the most important advantege
of good employee morale is that 1% results in

A, high production

B. decreased work for ths supervisor

Ce increased same in rating workers's efflclency
D, higher standing for supervisor with management
E, less desire for wage incresses by smployees

3 Nancy Timpany, ”Asgesamept for Foremansn}p,“ Srite
ish Jourpal of Zsyecnology, 38:23-20, September, 1947,

k Kilton M, Mandell, "The Administrative Judgment
Test,” Journal gof Applied Psychology, 3W4:14S-147, Juns, 1950,
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Personel .refersnce lnvenbtory (lests il, vi, Viil).

lo measure varying aspects of personallsvy wirlch were seen
in Gha tsp 11 %o be related Lo success In supervisory po-
sitiona, several differsnt types of personslliiy wsasures
ware included in the experivental batbery. The Personal
Prefepence loventory comprlses parts If, VI snd ViLl of the
battery. ‘ihese parts sre partlaslly patterned afiter items
In $he Juvgensen's vlasalllication Ilnvsniory wshieh Hsnsell
alsimed in oral discussion has shown considerable oromise
as a bese for developmental gsying. Yesat 11l ssred the re-
snondent to select frow a triad of gersonsl charascterls-
ties whiecn is most irritating and which is lesash irri-
tating. The triads were developed in the maln to ascere
tain dilfersncss in response vssed o. the premise thset
better supsrvisors would choose "outsolng” rather than

11

"introverted” res.onses or "physical appearsnce" rss-

ponses, a8 susvested by Senford in hls studies on authore

ftarienism and laaﬁersﬂipos

Examples: A) slways wears bow tles
5) always criticizes people
C) likes %o "show off"

le %dhich characverisiic is wpoest irritating to
you?

2. uhlen characieristic is lesst irritsting to
you?

5 rilimore i, snford, Authoritariasniswm aud Leader-
shiip, {Fhiladelphia, Pennsylvanlaistephenson Lrothers,
1950,
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ilest VI was included because 1t was felt thet a personalltuy
measure Qitn face valldity mignt be a betier sredictor
tinan one rore obscure., Kfforts were made again to avold
rmexling one cholce more attractive than the others. Tri-
ad format was used in assiking the respondent to choose
the quality of sucervisors he thinks mwost and least im-
portant. The tneory benind this test was tnat a projeec-
tive element could be bullt Into the test which, unsware
to the respondent, would refiect nis own personallty in
the responses he chose. The triads Included a cholce ine
volving a relstlonsalp with others, one involving the
vwork itself and & third involving & characteristic of the
supervisor as an Iindividual. DBsased on most studies deal-
ing with basie resesrch ln leadership as reported in Chap-
ter II, it was postulated thet choelcea involving relaclon-
ships with others would be relsied to succeas a% a super-
visor,
bxample: A4 supervisor who
A) plans his work well
#) 18 personally neat

C) knows his workers

1. ¥%hich characterlstic would you consider most
important in a supervisor?

2., Waleh characterlstlic would you consider
least Important in a supsrvisor?
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Test VI1I requires the reapondent to choose betwesn two
statements about the way people behave, Helther state-
ment of the pair is Intended to be more atirsctive than
the otrer. hespondents are "forced" to ch ose. ‘his test
likewise was fell to be & "projective" test in the sense
that an Individaal's prefersnce might more neasrly describe
nirsel? and that 2 pattern related to success 88 8 super-
visor might thercfrom emsrge.
Lxewple: If you nad to chooss between people who
tended to act in tne ways described, which person
would ycu ehoose to include among your friends?
le & person who
A) always "shows off"
B) is shy snd retiring
2. A Person who

A) talks very slowly
BG) tulks very fost

Hosenzwely Picture Proplens. Though included in

the battery, 1t waz xnown beforehand thst whatever results
were digclnased, the nosenzwels Picture FProblems could not
imrediavely pe used as a predictor. 1his 1s 8 picture
projective test, The respondent is presented with a pie-
ture representing some annoying situstion. He 13 then
asked to indlcate in hils own words what response the

peraon in the picture would make to the situation presented.

Foreknowledge that this test would not be used was predi-
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cated on the fact that a test which could not be secored
objectively would not be practical in c¢ivilian personnel
oserations of the Alr Porce wnere clinically trained psy-
di0loglists were not available to interpret results, The
test was included in the experimental battery, however,

in the hope that f{rom this administration it mignt be pos-
3ible to develop multiple cholece categories for lster re-
search purposes, with the premlse tnat tolerance Lo pelty

annoyancge 1s chara-:teristle ol the betier supervisor.

Supervisory Problems, A further attempt to assess

personaliiy, particularly the ilmportant qualitles of sen-
sitivity to people and open-mindednsss was made by ln-
clusion of tiae Supervisory “roblems Test. Some success

in using items of this kind by the Civil Service Commlssion
end in preliminary alr rorce studies susgested 1ts use

in tnis siudy. In this test, the respondent iz given s
list of statewmentz aboat workers or about people in gener-
gl ant 1s ssked to indicate how he feels about the state-
ment in terms of flve possivle responses: sirongly agree,
agree, undecided or uncertain, disagree and strongly dis-
aziree, ihe statements are primarily based on commonsense
aspects of everyday psychology, though others ere chosen
88 not havling necessarily precise answers. 7The respond-
ent's chonlice 18 believed to reflect his attlitudes or be-

v

liefls about hnuman relations.
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Exemples:

l. Nost workers today are less efficlent than
workers 10 years ago.

(A) strongly agree

(B) agree

(C) undecided or uncertein
(D) disagree

(&) stronzly disagree

2., Poor work habits are prcbably inherited.

+) strongly agree
(8) agrse
(C) wndeclided or uncertain
(L) disagrse
(E) strongly disagree

Aptitude tests. Abstract Intellizence was shown
in Chanter II to be related to successe as 1 leader. 3ince
abstract intelligence comorlises verbal, numerical and
spatial sub-factors, and since verbal ability 1s largely
measured by the 3upervisory Judgment Test, 1t was felt that
measures of spatisl and number abllity might add validity
to the experimental battery, A Pattern Matoning Test
(spatial) was included in the ex.erimental bettery as a
partial measure of intelllgence and also for its possible
relationship to 8uzcess &8s & supspvisor In the blie-cpllar
group. In thils test the respondent ia asked to select
from a number of cholices showlng certein geometric fig-
ures, the one set whicn iIf properly sssembled would re-~
sult in a glven stimulus layout. In addition, & number

facility test was included as enother 'actor in intelli-
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zence 8s woll as on the theory that a suvervisor, ia much
of his zlsaning, buizetine and eveiuating must have a nu-
merical facility = the abllity to work rapldly with nu-
werical symb-ls. iae test Included merely presents e nute
ber of rether simple sritnmetic problems and asks the re-

spondent $0 choose the correct auswer frosr five cholees,

Slosraghical Ioformatisng zlanke while conflicting
evidence of the valus of blosraphlical debs Tor predicting
occupsational succesds exists, tno ides that certaln b ke
ground paiterns ars assoclated with sucsess 12 still s
tensble one. Biograshicsl dsta may be merely an extension
of spplication blanxs from which predictions of siccess
are frequentily made by persons using tuem 88 sn employment
socreening tool, {ae viograpghicel (nforcatlon blsnks used
in this study include gueations of [ae. and also suestions
asking the respondeni for nis osn evalua+ion or descripstion
ol hlwmwsell.

bxamnles:

lo How meny living brothers and sisters do you
have?

Ae. none

Be 1

C.Z—h

i more than
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2e whienh of the follcwing would you llke most
about bLelinz a supervisor?

A, the pay

e the prestige and sutinority

Ce the variety of work

De the opgortunity for advarcement

3. dow qualified in your line oi work do you
consider yourself'?

A. @xcepiionel
e AloVe aversze
C. average

ide pOOY

Streeot-~destait. 1The theory that one requlreient

of administrators or supervisors is an shilitsy to draw
eonclusions on the basis of incomplete dats orompted

the ihclusion in the exjerimental battsry of ths Street-
4estalt test, a series of laecomplete plctures whicn the
res ondent is %o Idontily as & ahole object. A factor
analysls of 227 tests inciudiag tine trset-icstalt wes
reported by Thurstone.é The otreet-iestalt had a high
loading in & factor which shurstone defined as'‘hn abile
ity to forx and hold perce.tusl closure against dis-
traction and ability to shaike off one set and tasge on

a new one." In this test, the respondent is given

O (ouis L. ihurstone, A rectorisl Studiy of _er-
caption {(Chicago, Illinois: niversity of Chicago Press,
94’-)« + 101,
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freedom of cnoice in responding. The test has some pro-
Jective elements in it (the incomplete pilctures reminding
one of the Rorachach inkblots), there is one correect snswer
to esch plcture, wnich answer was to be used by the scorer
88 the xey answer. The lack of need for interpretation

in the ovresence of a correct answer made it a practical
test to use operationally, 1in contrasat with the Kosen-

Zwelg, should its validity be established,

Interest laoveniory. FPrevious reseasrch reported
in Chapter Il indicated tualbt interest items were of value
in selecting supervisors aud were consequently included
in this study, with revised and expanded numbers of
questions, The respondent is asked to indicate which
of three activities listed in each question he would like
most to do and wihich he would like least.

Example:

A) develop more efficient office methnods
B) be a personnel technician

C) write up results of research

1., Which would you like most?
2. Wnich would you like least?

11, ¥HE T&o1 S5k3S10N

Installation newspaoer publicity brought the
attention of those finally selected for the study, its
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parposé and the nature of cooperatlion that mizht be re-
queated. Supervisors were prspared, tierefore, for the
teating mession. Vupervisors were called in groups of twen-
ty bo forty to take the experimental battery of tests,
Coopesration was excellent. Inly one wan ovjected to the
test assssion and ho was permitied $o leave, ihe tLests

were Lake.. in one sitting excest for & brisfl "smoke”

bresik, An lnsignificeant number of literacy pr-blems

was encountered and since these toests requlre reading,

thoss persons ware either dismissed or thelr pagers iden-

tilfied and luter dlscarded,

It night be sdtied that oriterlon date collection
was Initisted before samples were tested sc that as naay
cases on whow criteriocn data ¢ould not be collected come
pletely could ve sliminated frowm the testin, session.
Uriterion dats collectlion wos 850 time-consuming, bowever,
that in many csses 1t was done slimultaneously with the
test administration or after the tests had been admine-

istored.

Sessions for administering the experimental bat-
tery were in each csse conducted by professional research
psycholozists who were familiar with all sspects of the

study., The psyctuolosists represented ilsadjuarters, U, S,
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Air Force, neadqgusasrters, Air iateriel Comrand and either
i1111 or Tinker Alr Force Base., JStandardized instructions
for administering each test and carefully orescribed time
limits developed in advance assured that each test admine
istration session would be conducted under standard, cuare-
Tully controlled conditions. Yesting rooms were desligned
to provide amole work snace, good lighting and ventilzation,
and freedom from noise and distraction. Each test was
preceded by oral and written instructions n»lus samole
exercises so that exarinees could ask guezstlons and be
cnecked Lo assure tnat tney «new what was expected of
them. Except for the Street-destalt and nosenzwelg tests,
questions were answered on Ibd answer sheets, Sessions
were of four n-ur duration, with a ten minute break after

the second hour,
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ANALYS1S OF DATA

I. Dholun OF ANALYSIS

Procedures for analysis of the dats colleoted

were developed around the followling requiresentsa:

(1)

(2)

Tests included in the battery for which no

& priori key was availeble would be ksyed on

a portion of the sample and the kKey th.s de-
veloped checited on an iandependent sample,
wherry describes this process,! "in certain
cases, particularly in those deallns with in-
tersats, personality traits, ar rating phrases
the correct answers are fresquently unknown, in
which cuse the techniclan must first resort to
alternative anaiysis (itelics in the original).”
and later, ". . . multiple cross-vslidation is
extremely deslrable for alternative analysis.,"
ihe combination of tests and thelr welghting
developed on a portion of the sample would be
checked on still another independent sample.
Thorndike avers that the only test for shrink-
age ". . « 18 to determine intercorrelations

and regression weights on one experimental pop-

Handbook of
Campany,

1 Robert J. wherry, Chapter IV, Section 28, "Item
Analysis; in Douglas H. rryer and idwin R, Henry, Editors,

¥g;; d Psxggglggx {New Yorik: Rinehart and
1;50 PPe 181-182,
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ulation, and then ap.ly these to an indepen-
dent new sample as a test of thelr effective-
ness."? And later, he deems this necessary
because *. . . the test that is wost valid in
a particular sample i3 so in part because of
its genuine validity, but in part because in
thet sample (italics in the original) that
test happened to have a large positivs devi-
ation from its true population value,"

(3) Computation of inter-base differences would
be disre;arded in favor of retaining subdb-
samples of sufficient size for doing the anal-
ysis required in (1) and (2) above, #ith this
inmmind, both flelds would be equsally repre-
sented in each step of the analysls,

(4) ihe wherry-dsyl:rd approach would be used in
the selectlon of the baitery and de:signation
of welghts for sub-tests,3 This method is su-
perior to the Wherry-Dollittle method because
it selects tests most predictive sutomatically
and provides weights in integer form which
tend to be more stable than those carried out

to several decimals,

2 Rovert L. Thorndike, Personnel 3Selection (New
York: Jonn Wiley and 3ons, 1949) pe 204,

3 Hobert J. Wherry and Richard H. Gaykord, "Test
Selection with Integral Gross Score Wweights,” Psychomet-
rike, 11:173-183, September, 19465,
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{5) Occupational differencer would be investlpated,
1f fessible,

(6) Several methods would be used in developlng
keys for personality, 1ntere#t and attitude
tests and each checued as described sbove,

(7) The hypothesls would be rejected that the ob-
tained multiple correintion could have resule
ed [rom chanse sampling in whlcn the true muale-
Liple eorreletion is zeros ihe test of valld=-
ity of any oroposed battery should consist of
8 demonstratlion that the obtained r of battery
scores agalinat the criterion of saccess in an
independent sample is statistlically sipniri-
cant irrespective of 1ts abanlute rapgnitude;
that 1s, that the obtsined r exceeds the .61
level of conf'idence in terms o tas devistion

Trom zero,

w——
CE
Lo

The hypothesls that the trus wualilpls corre-
lation would be equal to or grester than some
value high enough for practical predictive
efficlency would be azcepted. The success of
the efforts would be measured in fiducial
terms rather then in terms of individual pre-

diction,
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Grouping of data. In terms of the above rsquire-

rents, the subsamples for keylns, battery selsctlon and

‘final checxling would be developed as follows?

(1)

(2)

(3)

This design
replicat ion
dition that

Sutsample I « One-third cases {rom iHill and
Tinker Alr Force iiases combined, selectsd inm
randsn fagshion. Used for developlny tents-
tive ieys on personality tests,

Subsample Il - ‘ne-third cases from Hill and
Tinker Air Foree oases comblned, selected in
randonm fashion, to bs used fur cneckiag the
«9y8 derived Irom subsample [ and developing
8 tentative batiery of final tests,

Subsample [{I « One-third cases remaining to
be used for checking the battery and welszhts.
provides for the very necessary feature of
or eross-validation. Johnson states the con-

replication assures precision and ". . . 18

the sole source of the estimate of error.“h fhe existsnce

ol error is considered by Guliics«sen to be one of the most

bLaslc assumptions of all messurement, of which test theory

is & speclal case.5 Gureton describes the procedure adopted

in this study in dsta11.6 We need one sample for ltem se-

4 Palmer 6. Jounson, uta&;agfggl ! in
{dew Y wk: Prentlce-ilall, Inc., 1949) pp. 280-201.

B 8 - ,

5 Harold ‘4ullickaen, Theory oi kentsl Tests, (Now

York: John Wiley and Sons, Inc., 1950) Do Lo

6 Edwurd B, Cureton in i. #, Lindquist, Editor,
ducational Neasuroﬁont, (2ashington, U, U.?: Amer, Couneil

on Edueation, 1951) p. 693.
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lection and item welighting. ¥%e need another for tast se-
lection and test welighting. « « « #e need a third ssmple

to determine the predictive power or valldity of the bat-
tery. Hvery time we violate one of these rules, we in-
crease spuriously thne appareni valldity or predictive powe
er of our teat bsitery."” ¥his procedure increases our con-
fldence theat the results ovitained may be generallzed from

this ssrple to the po,ulation of supervisors ua s whole,

Use of stanines. To simplify dats handling, all
rav soores and criterion scores were converted to stanines
which are standard scores with a wean of & and s stendard
deviation of 1.9. By converting all two and three digit
scores to stsnlines rounded off as intercrs, reduction
in calculating mechine time and evrors was e fecteds This
step is warrsnted since no test or rating is so precise
that fine gradaeticns in scores represent real differences

in ability.
I, B8Y1IHG PEROUHALLIVY Thai3

The thres sections of the fersonal Preference In-
ventory, tue Blographlical Information i:ank, and the Iin-
terest Inventory ruquired speclal procedures for develop~
ment of unique keys whicn would best dirferentiate the
better from the poorer supervi:or in terms of the criter-

ion. %Two approaches to keying these tests were applied
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and the second was in fact based uonon hypotheses suz;ested

winile enga,ed in tne first,

bmpirlecal xeylnz. +The flrst approach taxen with the
test material not naving a priori "correct" answers was to
separate the sample into two groups on the basis of the
criterion: a "high" =roup conslsting of subjects in sta-
nines & to 9, and a "low" group made up of those in sta-
nines 1 to 4. Percentages of persons in each group choos-
ing each response were calculated and compared. Lawshe
describes this pruce-dure clearly.7 "411 of the items that
logically appear to weasure a yplven area . . are iden-
tifled, and the test pasers ot a trial group are scored on
these items only. The proportion of each »f two criter-
ion groups is checked a:d 1f tney are the same, the item
is dropoed. ‘ihis orocess is sald to employ the criter-
ion of internal cousistency.” 1ln general, ltems were se-
lected for keying 1f
(1) one particular choice was selected by a more
or less signlficantly greater proportion of
the more suc:.essful supervisors than the less
successful,
(2) the choice was selected by & reasonavle number
of persons so that cccurrence of that event

was not as likely to be &8 sampling artifact,

7 Charles H, Lawshe, Jr., Principles of Personnel
Testing, (New York: MoGraw H1ll Book Jo., 1948) p. 89,




127
{(3) the item met a standard of ratlonaliity if thus
keyed - 1.8., the ltem could be explained as
having some rational explanatlion or lonical
relationsnip tc success as a supervisor. in
& sense this micnht be called 8 "jou analysis®
test,
As the analysis progressed, two diffe.ent standards of
em:irical xeylng were employed: first, where sn alter-
native was keyed 1f the difference waas significant at
the 50% level of confidence}; later wnere a standard of
discrirination between the two eriterlon groups signi-
ficant at the 20% lsvel of confidencc was applied,

"Unconventional” xeying, AsS the empirical zeying

process proceeded, it became evident that cholces sim-
ply selected by fewer people tended to differentliate
between the better and poorer criterion groups. The
influence of this hypothesis worked in a nepative, or
opposite direction fror the emplrical Xey. it idemti-
filed the less successful. Inapection of the data sug-
gested the desirebiliiy of applying this scoring ap-
proach as a second key to the test score data, Because
it was based on selection of a choice by few respondents,
it was termed sn "unconventional" iey. lne term has no
value judgment; it merely refers to the rarity with
which an alternative was chosen. A possivle theoretical
explanation for tnls epproach lies in the fact that a

certain stereotype of benavior and thinking nas besn ac-
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cented as beinp assoclated with zood supervialon and
that devietions fron this stereotype are thousht %0 be
uansuccessiul. If this hypothesis is correct, it im-
plies the perpetuation of whatever we have now in fu-
ture selections fnor supervisory postlons, It is not for
tnis report to judze tne relative soclal or economic ad-
vantages of this result. %o some, the apark of genlus
which may exist iu one indivldual, however curious he
might otherwise appear or benave, is worth tune possible
difficulties whicn aay have to be e¢ndured. io otaers,
the feeling ov security of a relatively homogeneous work-
force at the supervisory level 18 comnforting or even dee
manded, dhatever the feeling, the methodology of psych-
ologlcal test development is peared toward perpetuating
the quellties deemed snd tested as successful. . The im-
provements wrought are more 1In mzatter ol dezree than of
kind, Though deslign of studies has not asdvanced to where
tests can be developed in otuer ways, it does ignore the
obvious fallacy that becususe ell A is ¥, all B is neces~
sarily A.é We say that all supervisors with a given set
of qualitics are successful; we may not logically con-
clude that as a consequence &all successful supervisors
have this aet of qualities., It may merely be that we
have not sampled that variety, Ur if we have, the lack
ol complete agreement has been partially responsible
for something less than pe fect validity in our selsction

T Rorris R, Cohen and E. Nagel, An Introduction

to | ntific ¥ (Hew Yorx: Harcourt, Brace
and Oey Ino.. 193 PDe =02,
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instruments. The truest test into ascertaining success
of persaons with wide varisnce in cualities would be a
purposeful erployment of all persons with foreknowledge
of their differences, placing them in comparable po-
sitions with carefully controlled and similer circum-
stances and then observing them in their serformance.
This is somethiny induastry is not always willing to do,

and one can appreciste their reasons thereior.

It is the method of paychological resesrch, at any
rate, to identily those gualitlies comron to the sample
which are asscclated with successful job per.ormance,
The "unconventionsl” keying avproach 1s based on the ny-
pothesis that there is a source of valld variance which
might be ignored by tne large-response approach of pure
empirical keying. This hypothesis wa: verifled as the
"unconventional®™ keying process advanced, but the ability
to differentliate naturally occurred less when the di-
rection of difference was ignored, iIwo spproaches were
therefore used: one ln which the “unconventional" key
was applied, regardless of whether -r not it was in
error in dlrection of discrimination; the other in which
only those ltems were keyed "unconventional®™ if (a)
they were selected by fewer than 5, 8 or 10 percent of
the population, depending upon the number of alterns-

tives in tne item, and (b) they discriminated success-
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fully in the correct direction. in either case, tiae
standurd of ratlonallity aosplicd te the empirical xey
was likewise applied to the "anconventional" xey. e
were fortunate in having avallable for this rather la-
borious process of item analysis, the fecilities of an
IB& rachine room. It wss possible to nave answers
puncned on cards {for all ind;vidagls in the ssmple, snd
esunts made of all cunolees taden by persons in various
criterion groups.

Basdsask

Testing the keys. The first step ia the analysis was

devoted to testing botn tne empirlcal and the “unconventilon-
al’ keys. Ffor tuis run, flelds were combined and occu-
pations were cowbined., ihe ampirical key wss based on
no specific prpbavility standard, nor was s diserimine
stlon standurd aoplied with the "unconventional” key,

An arbitrary yield ol ten percent oi the items, however,-
was specitled. ‘lne Pearson jsroduct-moment correlations
were computed for theie keys singly end also combined in
terms of the total test acores. 7The results are shown

- in Table VIII below, It should be noted that these keys
were derlved on subsample I and that the reported results
are based on results obtaining in subsample II, a com-

pletely independent sample, It is Interesating furtner
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to note that the "uneconventional®™ key behaves as ex-
pected, by producing correlastions with negative signs,
By subtracting the “unconveutional” scores from the
empirical scores, a third score for each individusl
was computed which, 1t may be observed, does as well
as or better than either one alone in four of the six

tests as well as the total.
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TABLE VIIT

CORFBILATIONS OF THI PERSONALITY SUB-TESTS
WITH ThE CRITERION

Tests
IZ] Iv| VvI| VIIL IX{ XILII| Total
Fmplrical key-
5% standard S ) Y e 12 A3 21

Lineonventicnal
key. Random o G09S =08 =21 ] «.1T | ~.2C
standard

Emiri@al mlﬂuﬁ - ’:]‘f"!! B 12 c :Li-:\ * 10 ° :’L} @ ;‘-‘? 023
Unconventional

Hote: H = 153, Vleids and occupnatlous sombined.

o el s o P

By combining only those teste which in any row provide
ed a eorrelation of .i4 or betier, namely Tests VI,
VIIT, IX and XIII, the correlation for the total of the
four tests when acored "empirical minus ‘unconvention-
ai'" was .25, somewhat better than the total of all six
tests when treated in the same manner. As a further re-
plicative check, these same four tests, VI, VIII, IX and
NIII, were spplied with the "empirical minus 'unconven-
ticnal'" scoring procedure to subsample III to yleld =

‘correlation of .20, showing remarkably little shrinkage.
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ihen this same key for the same four tests was applled
to specific occupational groups in subssmple III, the

results were for

Professional supervisors L45; N = 17
Clerical supervisors 213 N = 30
Blue-collar supervisors «173 N = 109

Further inspection of Table VIII susgested selecting
and combining tests with the nighest ecorrelations with
the criterion, disre:arding the factor of consistency in
manner of keying. Thls led to selection of Test VI
keyed empirically, test VIII keyed "unconventionally,”
and Tests IX and XIII keyed "empirical minus 'unecon-
ventional.'" If E wevre to represent empirical and U
unsonventional, the s:ore based on the moat predictive
tests would be a&s follows:

VI E -« VIIT U ¢ (IX E = IX U) ¢ (XIII E -« XIII U)
This key when applied fo subsamnle IIl imoroved the cor-
relation, ylelding a coefficient of .2i, significant at

the 1 % level of confidence,

Further considerations in keying. One the basis

of the foregoing preliminary results, consideration was
given to:
(1) Oceupational keying. 3ince the obtained re-
lationships of the personallity tests revesled
occupational differences, the sample com~

bined as to occupation may have been masking



(2)

(3)
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this fact and producing lower correlztions,
secause of the satiafactory size of the blue-
ceollar group, it wes decided thst that occu-
pational sawrple would bs separated from the
other groups ani keys derived specificslly
for 1t%.
A more stringent reguirement for empirilesl
geying to see what elfect thls micht have in
snarpening the relationship vetween tests
and eriterion. It was decided that a standard
would be placed on the smplrical ey requiring
iters to discriminsate minimally st ths 20 %
level of confidence veflore belng included for
scoring. ‘Ihis key will be designated as
" p 2 .20 " probapility equul to or less than
20% that the occurrence is due to factors of
cenance, the empirical ey used in esrlier
steps will be referred to as "50% standard"
meaning that items were included if the di-
rection of proportions of the respondent pop-
ulation choosing the alternatlive indicated
a relatlonshlp to the criterion.
A more stringent requirement for the "uncon-
venticnal" keying to ses wnat effect this mlgnt
have in shsrpening releatlionships bslween tests
and criterion., Whereas sarlier all cholcss

answered by a small number of respondents were
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kKeyed, in many cases the key erred in direction
2f favoring the poorer people, In the next at-
temnt, 1t was decided that only taosss tholces
would recelve an "unconventlonal"™ label whlch,
in addition to velng anawered by 8 smsll pro-
portion of the respondents, alsc lasvored walldity
by discriminsting in the direction of iden-
tifying the less successful supervisor in
terma i the criterion., This "unconvention-
al" key would be identified as "nita"™ while
the forc.r "unconventional” key would be iden-
3ified as "random standurdl."

(4) Giving a last minute review to all items to
be keyed 1ln any of the four ways o determine
whether ot not all keyed items had a retional
explanation, "face" validity as it is some-
times ecalled, or possiole unsatisfactory
puilic relations effects., It was declded
that such ltexrw would be eliminated before
final analysis.

(5) Discarding negative keying of empirically
keyed items which would warrant s negative
score. Scanning revealed few such items,
and 1t was felt that the poor public re-

lations eifects of sereening out persons
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on this basls togebner wibih the sadded
inconvenieacs o plus snd minus <eys
for empivical scurlng woull more tnaan

balance what smsil conbribavion Lo vale

13ity the aaditlionsl ltems mighlt nmede.

rour geys applied o blue-coiler grouo gnlj.
Breassgla,, oul too s«illed group only and applyicg now
the [our xeiys to the slx personallity tests: emsiricui,
E:Z o203 empirical, Su, standard; “unconventionai™
hits; e&ad "uaconventionali® randon 3tandapd, the fol-

1 wing results emerged:
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TABLE IX

OF PERSONALITY TESTS WITH Thi CRITERION

IV ] VI | VIIT | IX | XIIT| Totel

II
Emplrical, 504

standard 21
Empirical,

p .2.. ‘20 e22
"Uneonvention-
al" random
|standard -.0%
"Unconven- |-.1&
tional” hits

.00 .13 .01 .25 .15 A7

.C3] .ClL] -.02 07 A7 .15

w Wl iG] =0T | ».22] ~.15] -e23

S AR T AR

Kote:

o= 108, Blue-colliar group only.
Table based on key developed from
subssan:is I and appiied to sup-

. e "
sample I1.

= e ]

Multipie corre.ational analysis of personality

testa., Up to this point, test seiecticn hug been based

on lnspeciion, ldentilfying those tests with higher cor-

relations with the criterion and eliminating those with

lower ¢oryvelations.

ed merely the summation of raw scores of selected sub-

tests. IL was felit at this point that by application of

The wotal teat score has represent-
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multiple correlational techniques to a batbery of ju-
diciously selected tests, increased predlctive power
would be built int, the "personslity” test battery. In
Thorndike's words, "ine multiple correluation serves as
an index of the dejree to whlcn & test battery is suec-
cessful in predictin. a eriterion."”” Dased on Lhe co-
efficlents 1n Yavle IX, selecting asrbitrarily those
teasts witn coecificients of .12 or nigner, tne follaowlng

battery was chosen:

fests
Empirical, S04 standard i1, VI, I4, XILI
Emplirical, p «20 1@, X111 -
" :neconventional®™ random ix
"ineconventional” hits i, vi, 1X, XIiIl

Anolyin: the éherry-iaylord tesi selectilon method
to this battery of elasven tusts witn the sample re-
stricted to tne blue-collisr zroip of subsample 11,
representing boin fields, the mulvinle correlation

coefficient was lound Lo be J43 wita [ive tusts welghted

as followszlo
#elehtl Test aaying kethod
1l Ix Empirical, 50% standard
1 11 Bmpirical, p= .20
3 IX “Unconventional™ random
1 vI "Unconventional” hits
2 II "Jnconvontional™ nits

A multiple correlation of .43 1s a res:onsily good re-

lationsnip, particularly in connection wiith "personale-

D hobert L. Phorndike, Personnel Selection, (New
York: John %iley and Sons, Ine., L49) p. 189.

10 Robert J. #wherry and Aicnsrd H. Gsylord, "Test
Selection in Integral Jross Score welghts," Psychometrika,
11:173-183, September, 1yL6.
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ity" tests. The importance ol retalning a sample for
cross-valldatlon purposes, however, is clearly seen

from the following. ‘The aforementioned battery of five
tests derived from the wherry-iaylord integral test se-
lection process, wss applled to subsample I1I, composed
a8 subsample II was composed, of only blue-ccollar super-
visors reoresenting both bases, A disappointing corre-
lation, k = ,15, was obtained, hen the derived weights
were diaregarded, and tesis permitted to weight them-
selves on the basis of number of ltems correctly snswersd,
that 1a, the toual raw score would veprsesent the score

unweighted, the correlation was boovsted to .22,

Cause of shrinikage of ecorrelation. Kxperience

in aptitude test work reflects the lack of stabllity
and consequently confidence that rnay ve placed either
in the coefficient of correlation or in the weights for
the sub-tests in a battery. In anptitude test work it
has besn found rather charscteristically that tesis of
a certaln type will prediect success in & given field of
work, but'thab the correlation coelficient may vary
within extremely wide ranges. Gullford polntes out that
¥ o « o the validity as indicated by a multiple K ap~
plies strictly to the group »f subjects from which the
regression equation was obtained, {hen the test bat-~

tery 18 applied to a new group, tnere is typically a
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sarin<age (italles in the original) in the size of R

and the regression weights may vary from those obtained
earlier."ll Cureton has nost vocally flailed the use

of multiole regression coefficlents in psyenological
research, -° "(a) 6nly in excsptionsl cases are the
multiple regression coeflflcients of & erliterion score
upon a set of test scores the proser welshts o give the
test scores in order to uredict or estimate the ecriter-
ion scores. (b) when the statistlcs frowm & siven sarple
have been used to deuermine the test score welpghis, the
estimate of the azsregsate or multiple correlstion of

the tests with the eriterion, as computed [{row the data
of that sample, 18 not an estimate (italics in the origi-
nal) of the predictive power or validity »f toe battery.”
wherry, in oral discussions, hss referenced a study
completed by oume of his graduste students which con-
cluded that if test intercorrelatiohs are res.onably
high and sample slzes are under 202, unlt weighting
serves to yileld less snrinkage on independent samples
than elther beta weijzhts derived from wherry-Dolitile
multiple correlation methods or integral weights from

kherry-Gaylord test selection methods., #Hnere test

11 Joy P. Guilford, Psychometric Kethods, (New
Yorik: MeGraw iill Book Company, Inc.,19364¢ p. 426,

12 ydward E. Cureton in k. ¥. Lindquist, Editor,
Hducational Measurement, (Wwsshington, U, C.: American
Council on Education, 1951) p. 690.
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intercorrelations are neapr zero, hovwever, and sanple
sizes are over 230, beta welzhts or sherry-ssylord
welghts give better predictions on independent samples.13
Aiditional tests of this phenomenon ascc¢omplisned with
cther data avdl lable to the autnor, confilrm this state-
ment. whether or not the weights revaln stuble by elth-
er previous method, thne multiple correiatlion technique
18 8bLill expected to provide tne tests whish in ocombia-

natlion best predict the criterion.

hastional test »eslection g Uniit eiznbing. He-

calling that unit welgnbing of tests selected by the
wherry-uay ord method resulted in correletion with thne
criterion of only .22, 1t was declded to combine the
teats into batieries on a ratlonal baais, with no at-
tentlon to possible differentlal welznt assignment to
the sub-tes8ts. Instead, Lests were selected for in-
clusion in the battery on tne basls of adjudged homo-
geneity within the tests and adjudged hetercgeﬁeity of
tests within the battery. Tests IV and VIII would be
excluded beceise of different format used in those and
because stetistlical results thus fsr d4id not confirm
tinelr predictive value wlth the criterion. 7The bat-

teries thus developed were

13 piscussions held 29 and 30 Janusry, 1953 with
Dr. Hobert J. :-herry, Professor of ¥Fsychology, Chlo State
University while serving as consultant to Alr kateriel
Command in Washington, D, C,.
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Extracting the bliue-collar group for subiample 11I, an
independent sample ropressuntin:g bobth fislds, the results
were as follows:

Ey - s r = .33

Ep = Ly v = .27

El - ﬁ2; r = .32
¥hile the differencé between tne Fj - Uy correlation and
the Ey - 32 correlation is quite smell, the %, - U, bat-
tery was c.io8en as the final battery because the single
sub~-test that differed in tne two formulae had more
keyed items when no standard was applied and conse-
quently had a wider range of scores. Applylng the keys
derived on tine blue-coller supervisors to clerical and
profeasional groups, the results were
036
e15

Clerical supervisors, r

Profesaional supervisors, r
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Face validity of qguestlons winlch were satisfactory with
b ue-coliar employees wias n i alwasys satlsflactory for
clerical and orofessional supervisors so thnat item
changes would be regulrsd if tne fest was to ve used
witn those groups operstlonslly. Sueh chances would

»f course require aduitional valldatlon to test tnelr
e{fectiveness, r.irtaernore, sample sizes oi clerical
and professional supervisors were somewnat small to
permit zeneralizatlon witn confidence rn all supervisors
in those cateporics, The resulteni vattery ls to be

recom:ended, therelore, only for Lius-colliszr employoes.

Data for gpecific fests in the final personal-
ity battery. ihe intercorrslatious of thne tests in the
personslity veitteries renced gencrally from <2 to .4
witin 4est IL snowing iusell to ove the best test in terms
of nhlgnest correlaztions with tne crlierion and lowest
intercor:-elations wits ot .er tests In the opailtery.

Table & below deplcts the freyuency of intercorrelations
achieved for tne various personallity tests in tne final

battery.
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axecent for Test I, the intercorpelations suggest that
sntirely diserete charvacteristics ors not being meagur-
ad by the substesis. I Table T may be found the corree-
lations of the sub-tests in the final personality bat-
tery for 108 blue-coliar ompioyses in subsasyie III, ree
presenting both fields. The means and siandard deviations
of ths blua-collar supervisors of subsample IIX on the
aforelisted personzlity tests ot each fleld willi be of
interest in termg of the expected conslatency in acore
ranges which may be expected by the Alr Force at diverse

Air Force Bases.
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CONALTATIONS OF TH3T8 I FINAL FERSWLLITY BATIZRY
WITH THE CRITERIO

Tent Correlation

Tmpirieal, 50¢ standard |Test IX .21
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Wota: ¥ = 300, Blue-eollar employees Tiom wo
Aly Yorgo Hases.

TABLE RIX

COMPARISONS BETWEEN AIR PORCE BASES IN 3C0BES 0 THE PER-
SOMNALITY TESTES

R

Hill Tinker Tatal

Mean 55.8 544 s4.8
Standiard Deviation 10.5 12.0 11.8
Number 49 59 108.

S i A AN TN 0

Number of personality items keyed. Table XIII be=

low indicstes the number of cholces actually keyed on the
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final "personality” battery compared wlth the total
number of cholices in the original experimental bate
tery. It is gratifying to observe that 25% of the
possible responses to have been keyed have actually
been discriminating enough to warrant keying., Porty-
8ix percent of the items in the orlginal test have been
retained because of thelr discriminability. This 18 a
phenomenal retention figure since it is based on the
ability of the ltem to discriminate on an entirely inde~
pendent sample witihh no element of "Loot-strapoing” in-

volved.
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NUMBER OF RESPONSES KEYED IN FINAL PERSONALITY BATTERY

I1_|VI | TX |XIII| Total

Test

Number of Responses 24C | 204 | 200 {174 | 908
in Original

Number of Items in 80| 98 | BG | &8 | 286
Original

Responses Empirical, 3¢ | 36 | 24 | 32 | 128

50% standard

Regponses "Unecnvention=- - | - 38 | - 338

al, "randor standard

Responses "Unconventlon- 12 | 18 - | i7 47
al," Hits

Total Response Keyed 43 | s4 | 62 | 48 |213

Total Items Keyed 32 32 feo 245 132

IV. THE APTITUDE TESTS
The aptitude tests in the experimental battery
were glven at only one or another of the two bases be-
cause of practical considerations described earlier, In
addition, it was felt that experience would lend confi-
dence to the stabllity of the aptitude test results in
terma of the relationships they would malntain. Except

for the Supervisory Judgment Test and the Street-Gestalt
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Teat, aptitude tests showed little relationship with
th criterion. This was not as disapvointing as it
might seem. For one thing, in obtaining ratings, em-
phasls was placed on disregarding technlical competence
and attending only to supervisory competence, which
may be conslidered largely s personality and intellec-
tual configuration. Hurthermore, applicatlon of ap-
titude tests to speciiic populations of supervisors
might not be expected to yield much of a relationship
because of thelr expected homogeneity with reference

to that aptitude,

Number Facility. DNumber facility used at Hill
Alr Force iase corrslated .13 with the eriterion for
the total blue=collar group of 150 cases; .3l with the
clerical group of 30 cases; ,05 with 37 professional su-
pervisors and .09 with the total group. Thouzh the num-
erlcal factors shows some relatlonsnip in the clerical
fields, with only 30 cases the conclusions must be regarded

a8 tentative,

Pattern Mstching. Used only with blue-collar
employses at Hill Air rorce Sase, Pattern-Matching
gave a valldity coefficient of only .1l and the test

was consequently dropped from further consideration.

Street-Gestalt. Used only at Tinker Air corce

Base, Street-Gestalt correlated .22 with 178 blue-collar
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supervisors, signiilcant at the 5% level of eonfldence

and sugipesting its ineluslion in the [inal batiery.

Pl

Supervisory Judpgment lest. At nill Afp, tne 35

supervisory Jjudgment iteis used correlated .30 wivn the
ecriterion for blue-collar supervisors in supsample iil,
while at Tinxzer, anotner 35 iltewms correiated 22, sug-
gestlng value to se dsrived by using these tests in

2

the {"inal battery.

combined prediction. To test the efiect of Su-

pervissry Judsrent {Iinker) plus sStreet-uestalt as come
bined oredictors, a ~hacry .daylord test selecblon sro-
cedure was accomplisihed on subsample [ at iingser AfB:

r Supervisory Judgment vs criterion « 30

r Street-iestslt vs criterion «22
R Zupervisory Judgnent nlus Street-
xestalt vs eriterlion « 31

Ve LIi.. Sldude oVilalo Baicon)

Additlion of supervisory Judament o the inal
"personality’ battery raised prediction of the criter-
ion from .32 ("personallity” tests alone) to .39, Ad-
ditlion of 3treet-estalt at Tinker raised the corre-
lation to .37. Addition of Street-udestalt and Supera-
visory Judgment raised the correlation to .38. In

splte of the fact that the two addltional teasts did
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not iupruve the correlatlon over addition of elthnsr
ote alone, reconmendatlinn is made Lo wde both tests,
In the first plasce, the smailer numver of i{tems in
the aptitude as compared with the "personality" tests
means that they wlll heve less welpht in the finel
bettery. ideconily, the noneverbal festures of the
street~iestalt iestwight make it mors accentavle to
blue-collar woriers, The finsl battery, therefore,
would ve

%1 ~ 52 $ o4 37
Sccepting the correlstion of 3¢ based on thiz combi-
nation 88 £n uncontamineted correlatlion from un ilnde-
pendent sanple, a correction for atisaurtion was &p-
nlieds “his sorvecticon Is Justirfied Lecause of the

v

restricted ranzge ! 3bility ons exdects to find in
usins, an employed sawple Tor research purpoases. It is
computed Tfrom the [ormula
~ J— 7
Foon = s Wherse
Jry

rxy 18 the validity coelficlent
ryy is the rellabllitvy of the oriterion

In this case, the corvelation correctsd for attentuation
heocones ;h&, the maxlmum vallidity whieh could be expected
from use of tuis betbery. #inal statistical resulis are

susirerized in Teble ALV below,
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TAELE XIV

BATRIN OF INTERCORRELATIONS OF FINAL BATTERY TESTS
AND COMBINGD CRITERIOE

SUDSPVISODY Crlieg
repson-  Judrmens | Busreet« ters
ailty Gegtait) ion
Pergonality 5% ST .32|
Sapervisosry
Judgment A o3
StrecteGeatait sy

# unaufreaned, .38
% Goveesheld a;*:"l‘;

Note: Rased on subsample III;, blue-esllar ese
ployees.
=BG,

VI. CLERINAL STEYE I¥ IPOCESEING Tl DATA

The peader may be lotorested In the manner in
whish elerical "roeeszing of the ansiyslis deserlbed
in this chapter took nlace. VWhile sil 4ata wepre ool-
lested iIn the field, sll processing of dafta was ac-
complished at a centyral locaticn in Washington, D.C.
Test papers, answer sheets and criterion data, both
supericr and subordinete, were mailed to that loca=-
tion. The clerical operations ware performed by train-
ed statistical elerks who did thelr caleulations on bae

ses established by professional pasychologlats,
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Cards 5 x " in size sectioned into cells to sim-
plify clerical operations were prepared for recording
data for each individuval sample. The numbers 1 to § ap~
reared across the card once on each half. Two lettered
columns of ten letters each; one column preceding each
series of digits, also appeared on the card. Thus, the
card provided a simple means of recording data for twenty
variables in terms of stanine scores (1 to §). In addi-
tlon, the name of the respondent and his location were re-
corded on the card.

The aptitude tests for which predetermined keys
were avallable, were {irst scorved with stenclli keys placed
over the IBM answer sheetn Since the correct answers were
punched on the key, a respondent's answer, 1f correct,
would be visible as a black mark on his answer sheet. His
score then would be simply the number of black marks show-
ing through the key. The scoring was ;n each case checked
by a second clerk. The raw scoresg were converted into
stanine scores according to prearranged methods and the
resultant stanine scores were recorded on the 5 x 8 cards.
The eriterion evaluations for each individual in the sam-
ple was then computed aa\the average of the mean superilor

plus the mean subordinate rating and recorded on the card.
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The total deck of capds reppresenting the sampie
from both Hill and Tinker Alr Porce Pases was then shuf-
fled and subdivided into three piled on a random basis,
repressaiing the three subsamples described sariier in
this chapter. For subgampie I, answers for each re-
spondent to the “personality’ tests wepre recorded {rom
the answer sheets onto IBM master sheets., Also coded
and recorded were the regpondent's age, sex and criterion
data. IBM anaiysis provided rums of all items against
the eriterion variate. From this, key was prepared by
professional psychologists in terms of the empirlcal and
*funconventional” keying methods described earlier.

The clerks then scored subsample IT with the keys
thus prepared. Correlations were then computed and check-
ed for each test; using each key against the criterion
for all oeccupational groups combined. A table was prepar-
ed to record the correlations, The clerks used calculat-
ing machines to obtain the correlations in & way using no
Judgment on thelr part. After declsion to limit the sam-
ple to blue-~colliar employees and to impose differing stand-

ards of keying, the procesaes were repeated.
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The batiery of tests most predictive of the
criterion was develioped from subsample 1II, firsi using
the Wherry-Gaylord approach. Again the clerks follow-
ed routine procedures and by means of cslculating mach-
ines, arrived at the tests and welghts most predictive
of the criterion. These weights were then applled to
subsample III, after the papers had been scored and
checked with the keys of selscted tests. Correlations
were now computed on supsample III pepers. Because the
results were disappointing, a slightly different combi~
nation of tests was selected on a rational basis from
data derlved on subsample II, and weights were disre-
garded. Clerks then appiled this to subsample ITII and
from correlations with the eriterion; obisined what final-~
ly was shown to be the recommended test battery.

VII. AVAILABILITY OF TESTS IN THE FINAL

BATTERY

Because of the loss of value of test materials a-
rising from their becoming common knowledge and to safe-
guard the security of the test items and answers, the au-

thor regrets that the final tests and keys as published
Y
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by the Alr Force are not avallable to organizations
outside the Department of the Alr Force.

Comparable items to those included in the Su-
pervisory Judgment and Street-Geztalt tests are avail-
able to federal agencies from the Test Development
Section, Placement and Examining Division, U. 8. Civil
Service Commission, Washington 25, D. C. The interest
items were adapted from the Kuder Preference Record
availablie from 3cience Regearch Associates, Chicago,
Tilinols and then specifically keyed on the Ailr Force
population. Fortions of the FPersonal Freference Inven-
tories were adapted from the Clifford Jurgensen Classif-
ication Imnventory avallable {rom the author at the Minn-
eapolis Gas Light Company, Minneapolis, Minnesota and spe-
eifieally keyed on Air Force samples. The remaining ma-
terials were developed by the Alr Force for use in the

regearch reported hereln,



CHAFTER VII
PROPLEMS IN USE OF THE BATTERY

In the oprdinary course of & research paper, it
is perhaps not usual to continue beyond the research
conclusions, and to describe the application of the re-
search results, if any 1s made. The fact that the re-
search reported herein however was accomplished in an
administrative setting, was of an applied nature, and
was intended from its origin for 8 speciflc use within
& federal department suggests that the aspects of inte-~
gration of the research results into the existing struc-
ture of personnel administration merit consideration in
this digsertation.

If a test i8 goling to be used in a large federal
department llke the Department of the Air Foree, with some
130 field units, some having trained paychologists, others
not, representing small and immense organizations, missions
of various kinds, and every geographical section Qf the
country with differing educational, economic and religious
groups, 1t is obvious that more planning for 1ts use must

be done than the mere printing and distribution of the test.
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I. STANDARDIZED DIRECTIONS
8o that the test may be administered and scopr-
ed by persons without formal psychologlceal training,
preferably clerical rersonnel, directicns for adminis-
tration and scoring of the tests in the battery must be
explicit and detalled. It 1is of course of utmost lmpor-
tance that all persons being examined be given identical
opportunity to succeed in the competition. Standardized
instructions for adminiatration and scoring serve at least
in part to insure the realization of that principlie. The
directions, following these prepared for other civilian
Alr Porce test batterles, will include instructions on
what materials to have gathered together in advance of the
test session, how to put the group at ease, what materlals
to distribute, word-for-word instructionz to be read aloud,
how to handle the practice exercise sessions, and specific
timing for each sub-test. This document becomes part of
the Personnel Research Test Series of the Alr Force and,
like the tests, wlll be stocked and distridbuted upon requis-
ition from accredited Test Control Officers from two cen-
tral 1ocatians.l Scoring instructions are equally detalled

and speclal hand-scoring stencil keys are availeble which

1air Porce Regulation 9-3, 30 October, 1952,
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enable a test scorer to compute the score for a part
of the test merely by counting the marks on IBM answer
gheets nade by respondents which show through the holes

repregenting correct answers punched on the steneil key.

IT, DIRECTIONS FOR INTERPRETATION

Since the interpretation of test resulis and their
application will be accomplished by placement advisers,
in many cases without formal psychological training, the
directions for interpretation must be as explicit as
those for test administration and scoring. Tables of norms
will be prepare%)and included in the Air Force Civiiian
Personmel Manuai: The norms will descrlibe test scores in
terms of the eriterion ratings they most generally repre-
sent in the experimental population. For example, s final
score may be described as "within the range of scores re-
celved by those in the axpérimental population who were
generally consaldered by thelr supervisors and subordinates
to be 'typically effective! auperviscrat This information
allows the placement adviser to translate a test score into
meaningful terms of Jjob performance with which both he and

the operating official who ultimately makes the selection
are familiar.

2)0r Force Civilian Personnel Manual, AFM 40-1,Chap-
ter P.5, Placement, Section 5, Personnel Measurement.
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ITI. USE OF NON-TEST VARIABLES
It is contrary to Alr Force policy to utilize
test scores as a sole basis for taiking an in-service
personnel action. 211 other information, including
aducation, experience, evaiuation of previocus Job per-
formance and the like, 1s to be considered along with

the test acore.

1V. 1OCAL ADMINISTRATIVE DETERMINATIONS

Becguse of the varied circumstances surrounding
each base in terms of familiarity personnel and operat-
ing officials have had previously with use of tests, it
was considered undesirable to impose the test as a manda-
tory regquirement at all installations., Command Headquar-
ters were to work with any or all of thelr installations
to determine how the supervisory selectlion battery could
beat be used. A pamphlet developed by the Civil Service
Commission on selection of supervisors suggested a list
of quastioﬁs to be ans@ered after consideration by any or-
ganization establishing a supervisory selectlon program.
These questions were made available to all installations
for prior consideration before setting up programs of

their own. In brief, these and others are:

(uogpsnalol BT IS8 SEEEAR R Snl0 RO, Sipapyacre-
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(1) Will taking the test be a prerequisite to
promotion to a supervisory position? If so, must a can-
didate pass the test? If he fails, is he automatically
disqualified or may he be selected in spite of hls test
seore?

(2) Shall a roster of successful candidates be
developed and appointments made in rank order or shall
selections be made Brom broad categories, such as 4, B,
C, Ineligible? Or shall selection be made merely on the
basis of having passed, with no preference given for high-
er test scores?

(3) ‘Iﬁat;qnaﬁ$£t§ttion requirements will be im~
posed before an employeé i3 eligible to take the test?
What Jjob areas will be included ° Will only employees in
the level of Job Jjust below a supervisory one be permitt-
ed to take the test?

(4) will employees in appropriate job areas be
examined only at the time supervisory vacancies occur or
will all eligible employees be examined in a concentrated
period of time, their scores then to be available in per-

sonnel records whenever a vacancy dces arise?



160

(5) How often will the test be administered, bal-
ancing security of test materials and possible practice
advanteges wlth the need for examining recent appoint-
ments and the desirabllity of giving previous fallures a
chance at re-testing?

(6) What weight will the test be given in making
final selections? Will operating officials be glven only
a panel of qualified eligibles or specific test score in-
formation about all persons thereon?

{(7) Will employees be notifled of test results?
Will appeals on the basis of test scores be permitted?

(8) wWill all organizations or occupational graups
on the base be covered, or only those with known or antici-
pated turnover or expansion?

(9) Will local employee groups be contacted to gain
their support for this program?

(10) How will the new requirement be "sold"” to
both management and employees?
Although preliminary discusaions were held with interested
Command and Headquarters, U.3. Air Porce groups to attempt
to anawer these questions in advance for the purpose of is-
suing standardized instructions, 1t soon became apparent
that the only practicable solution was to issue the test

materials and to impose as few administrative requirements
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as possible. Consequently, except for efforts to as-
sure appropriate fechnical use of the materials and
their security, the tests were made available Lo in-
stallations with only & 1list of considerations to en-
able them best to plan the Institution of the test in
the civillan personnel program. After a reasonable
lapse of time, 1t is intended that installations will
report on the declsions made with respeet to these op-
tional administrative arrangements and the problems and
relative success attendant upon use of the test in that
manner. On the vasis of these responses, it may later
be possible to draw up 8 sultable standardized set of

instructions for s8ll installations.

V. PUBLIC RELATIONS CON3IDERATIONS

Management. Management's declision to use tests is
rigzhtly one concerned with costs. The benefits to be de-
rived must offset the additional costs of using them, The
costs of using the testis may be readily computed in terms
of none-productive worker time invelved in submitting to the
examination, plus the relatively minor amount of peraonnel
office time in scheduling test sessions, and in administer-

ing and scoring the tests. The benefits to be accrued in
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management's terms are stated in terms of improved su-
pervisory effectiveness which 1t 1s anticipated results
in increased worker productivity, reduced absenteelsm and
turnover, and improved employee morale., The validity co-
efficient expresses the degree tc which the test predicts
management's own evaluations of thelr present supervisory
workforce. By setting a cut-off score at any point, know-
ledge of the improvement the test can make over previous se-
lection methods can be computed. Management can better
understand a graphic presentation of the validity of the
teast, however. Most simply, the validity coefficient can
be expresased as the abllity of the proposed test battery
to have screened out, if used, a given number of "duds”
now on the payroll.

Taylor-Russell Tables. Another method of expressing

the efficlency of a test battery requires deecisions or Judg-
ments on the part of management using the teats in the selec-
tion progr'am.4 By bringing management into the program for
using the tests as opposed to the paychologist alone making
these decisions, not only familiarizes management wlith per-

sonnel research and management but also discloses that guc-

870seph Tiffin, Industrial Psychology (New York: Pren-
tice-Hall, Inc., 1952), pp. 79-82 and App. B.
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cess or failure of the test in part rests with manage-
ment itself. Thils method involves use of the Taylor-
Russell tables which indicate the proportion who will be
satisfactory among those selected for glven values of
the proportion of present employeesz consldered satisfac~
tory, the selection ratio snd the validity of the test to
be used. Of the three conslderations, the psychologist
can provide only the valiidity cerefficient. Management
itgelf must Judge the portion of present staff consider--
ed satisfactory and decide on selection ratio, taking in-
to account the all-important factor of labor market supply
and demand. Management will then be able to decide whether
to take only persons with highest test scores or accept
also those lower in the tast score range. Precise know-
ledge of the proportion of present workforce considered
satisfactory is seldom avallable, though error in this re-
spect 1s not at &1l damaging, merely giving a less accurate
account of the efficlency of the test battery in improving
over present selection methods. Table XV describes the
prediutive effliclency of the proposed supervisory selec-
tion battery based on the validity coefficient of .49 (as
corrected for attenuation and rounded off to .50 for ease

in use of the Taylor-Russell tables).
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TABLE XV

INCREASE IN PREDICTIVE EFFICIENCY
BY USE 27 PROPOBREDR TESTIEC BPATTERY

o
e
ronavtion Fxneectad Prooortion of Satisfacs
2f Yresent sory Smployuees by 3ppilcation of
Fmnioyees Varioua Cut-off Scores (r = .50)

Conslidaved
Satisfactory

J3~above] J2~abuve| Bo-abovel 47 -abuve] Bo-beiow
oo A T e
20% 403 TO5% 557 100%

.\’:"{i »1«5 .nl::.) .,G? 605 095

210 -3 55 .13 W11 L10
Bl ":' n}‘!‘z; Q35 126 v?l 120

.32 .58 A3 .38 .31 .3C

G Ol 87 80 T2 70
8 .56 .53 88 .82 .80
90 09 o7 .95 .92 .90
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Table XV clearly demonstrates the value of acopting
candidates only in the A group with scores of 89 and
over rather than the succeeding groups. If manage-
ment appraises itself as having 50% of its present su-
pervisors as satisfactory, an increase of 28% in 1ts fu-
ture satisfactory selectiona can be had by use of the
proposed test battery, provided only A candidates are
selected. In order to enjoy this advantage, however, 100
candidates may have tc be sereened to get 20. As predic-
tive efficiency diminishes by accepting candidates in lower
cut-off score groups, fewer persons need be screened to get
the required level of performance. If 50% of present su-~
pervisors are considered satlsfactory, andmanagement is
willing to accept a swmaller improvement in selection, say
to 80% by using a cut-off score of 68, 70 persons will be
located successfully for every 100 screened. By golng to
the E group, persons cannot be said to be test selected,
even though they were given the test since if this group
were accepted, all persons taking the test would be acecept-
ed, and the test scores would, in fact, be disregarded.

In the present study, evidence from the criterion data
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suggested roughly a TO%E satisfpetion with supeovisors
30 that by lanspsction o Table XV, the bases examined
can expeet luprovement indicated on the llne designated
JT0. By uwsing only  candidstes, 91% of future super-
vigors can be obtzined who will be Buccessful, an in-
crease of 217 or an improvement over present methods of
30¢. Talile XV can be very useful in explaining to oper-
ating officlials the valusg of using the test and of giv-
ing preference to pegraong with higher scores for supervis-
ory vacancies, both realistic problams in using test ve-
sults in a zolng organization. It must be cautioned that
the improvemeni in selection efficlency gained by use of
the test battery is based on the gssumption that all pres-
ent selection methods will continue ¢to operate as they
have been,; and that the test willl operate as supplementary
to the present process.

Expectancy charts. Another methed of presenting

test efficiency data to management 13 by way of the expec-
tancy chart which indicates " . . . the probabilities
(chances in 100) of various degrees of Jjob success for
persons receliving various scores on a particular taaﬁ."s

Table XVI was drawn up on the baslis of data avallable for

blue-collar employees at Tinker Air Force Base.

cthy C. Adk 2 al., Congtruction and analysis
or Aehlevemanb Teg E?) aah gg on,“nc*—u—s—*auvernnnnr"x"~"
2
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TABLE XVI

EXVECTANCY CHART FOR PROPOSED BATTERY
(Based on blue-ecollar employees at Tinker ¥R}
(¥ = 59)

TEST SCORE

67 and belaw 68 and
abaove
CRITERION

Satiafactory or
better 17% 62%

I.2ags than satis~
factory 144 7%

" t—

Table XVI indicates the accuracy of the test in pre-
dieting the Job success, In this case the tesat pre-
dicted level of performance correctly 76% of the time,
62% for satisfactory employees and 14% for unsatisfac~
tory; and it erred in oniy 24% of the cases. From an-
other point of view, if management had used the test in
its original selection of present supervisors, 14% of the
present workforce or two-thirds of all presently employ-
ed, less-than-satisfactory supervisors would have been
rejected. The savings to management of the test is made
obvious;, especlaily in view of the far-reaching effect on

production and employee morale of a2 supervisory employee.
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This same technlque °f nresentation iz pevw
haps even wore provocaibive when only extiraeme zroups are
uzed. Table XVII is hased only on the highly successw
ful and outstanding group as compared with the less
than satisfactory. Nuibers are gnalier here su sume

caution is In order In interpretation.

IXTECTANCY CHART ¥OR PROTOSED TEST BATTERY BARED ON EX-
TREME GROUTS ONIY (N = 24)

TEST SCORE
97 and below | 68 and above
CRITERION
Bighly
S;uccegaml . Ratings
7, 8 and ¢ 4z 463
Less than Satls-
factory, Ratings
1, 2 and 3 ‘ 33% i7%

For the extreme groups, thersafore, it is evident that
the test predicted job success accurately 19 out of 24 times

times and was in error only 5 of the 24%.
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tusstion way be raised concerning the reason
for error in predlction in 8 presumevly valid test bat-
terys., £ course the test battery is not cpmpletsly
valid, 1t predicts the criterion with a corrscted cor-
relation coeifficient of .i4? which means that 76% of
the variance in tune criterion 1s not accounted for by
the test, ihere are obviously chneracteristics assoel-
ated wlth supervisory success apart from techulecal comp-
etence which sre in the eveluatlons obtained as crliter-
ia snd wnics sre not measured by the test vattery. The
predictive efliciency of tne vatbery ls .ot misleading,
however, since the dota for computling 1t are bwvsed on
8 sample which had been carcfully selected for ilneir
poaitions on interviews, vouchers snd observation of
pera.nallity eharscteristics, any cor all of saich way
have measursd a part of the total veriance ig the eri-
terion, 1Inla gives sdditional substsnce Lo the sug-
sestion that the test baitery not be used alona, but
only in conjunciion witis all other secreening data avall-

able on candidates for supervisory jobs.

Employees. The experience of the tavy vepart-
ment's use of written tests in selsction of blus~col«
lar supervisors has been found gratlfying. Lmployee

groups apparently prefer the objectivity of the test
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score &3 & Beleetion criterion over the more susnjec-
tilve esnsiderations frequently uaed, Pre-clesrance wlith
civillan advlsory ecouncils where they exist and come
plete infor.ation about the parsoss of the test and

the exact way in wnicn it will be used may be s xpacted

to bringy enployse coniidence to the progrsm. o8t

Service Comnisslion's use ol written tests in initial
selection, 8o tnat wnls wmay be cousideved an extension
of that progsram. shen empluyees fail the test, care
will be exercised in expleining the wmesning of thils
fact in terms of bthelir oromotabllity snd thelr future

ooportunitics to qualify (hroush retesting.
VIe oo LY b Wesdd Salcdiilans

It is essential that neither the test ltems
nor the scoring Keys vecome cormon inowledre since
the effectivensss of the test battery in discriminating
between zood and posr potentlal supsrvisors beconss
completeiy lost under such clroumetances. 7To prevent
this occurrence, the Collow.ng steps are beln: taxent
{1} Alternate for:is of the test battery are
beling readied for rslssse. Suilflclent dats

are avallable frow the research already cone-
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ducted to develsy at lesst one altzrnste
form., ‘lhere ls nadurslly less concern o-

Y items

ver conpromise of tihe “personuliby’
than of the sostitude ltews, since gnowe
ledge of these ltems does not provide ihe
respondent wlth an opportunlty to learn

the "correct™ or ksyed snswers frow olner
scurces, ihe cost of "personsliity” item
development 1s nonetheless srohibitive,

An alternate form with new aptitude but
constant “personality” ltems is therefore
both feasible snd s#flricient.

(2) test booklets and seoriny keys, under the
regulations, must ve kept under lock and Ley
and are to be handled only Ly aulnorized
wersons. Booklets are nurbered 8o that ac-
counting for esach ¢opy may be controiled,
Jne person a8t edch installstion, designa-
ted as the iest vontrol Jflicer, ls charged
with responsibility for sssuring securiiy

of the test materials.
VIl MLV ibING Pon pUOROKY OF GPERADIGH

it is the ressonsibllity of a research worker
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in an administrative seiutin: to supyesi methods for

ap»lying nis results witn mexlmur economy. #ll possi-

ble ei'forts

(1)

(2)

()

were made to meet this »bLjective.

ine tests sre zroup adndinistersd, requiring
only one test sdministrator to handle s
group of from 3) to 50

fest booklets are non-expendsbls, requiring
only a cneck after sach use to remove wary-
ings which may have been made on them,
~usstlons are answered on iléé auswer sheets
whnicnh are inexpesnsive., where masenine scor=-
ing 1is possible, these answer sheets filled
in witnh elecerographlc penclls may be
aachine scored,

‘he battery has besn reduced to the barest
minimum of test material whica will pre-
dict the criterion of supervisory success.
There is 8 minimum of test overlap; con-
sequently a ninimum of suplicate measure-
ment and 8 minlmum of testing time,

By applying unlt welghting rather than beta
or integral welghtas, test scores may be come
pared directly with tebles of norms without

the additiounal recuired step of conversion,
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The directions for adizinistration and
scoring are writiten for the comprehension
and use o1 c¢lerical persounnel obvlatiag
the need for sxpensive urofessional person-

nel Iin this routine operation.

VIII. PHAUTIVAL Yuudia.ae.s i Riaaidaced IN AN

ACuleloihadlVa 3riatiNG

decause adninistrative considerations inipinge

on almost every pnase of a research stuay conducted in

an administrative setting, 1t may be of interest to

surnmsrize the wanner in which those considerations af-

fected this researcnh siudy.

(1)

(21

(3)

'y

ittle orizinal item development was pose
sible, leats in the main were borrowed

from other agenciea,

~nly two Alr ‘orce iases could be ineluded

in tne sample, thua affecilny representative~
n:ss of installation sampling.

wnly €.J supervisors could be included in

the asagple, thus aflecting rapreaentat;veneaa
of supervisor saupling.

unly Tour hours of tssting time could be
permitted for each supervisor, affecting

teat selection snd need {or sdministering
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certain tesis at only one base or aasthsr,.
{5) IbBi waenine Tacllities were nnd svsllabdle
for « soriion of tue analysis aiecting
ueed for combinlng subordinats and supser-
ior eriteria.
in spite ol nhea&.liuitations, witici are in no way criie

ieal, administraiive support was excellent throushout,



CnaPien VIII
SURBAKY AL GUNCLUBIuNS
Ie SUmwiaBRY

Purpose of study. This study was desiined
and conducted to investigate the possibility of de-
veloplng valld selection techniques of an objective
nature {or selectlion of civilian supervisors within
the Alr -orce. it was based on tne hypotheslis that
&8 series of beiasvioral componeuts exist which can be
operationally deflined and perceptuslly and verbally
described as supervisnry spbillty, and that this abil-

ity can be nessured by appropriate scales,.

heview of the litersture. An lntenalve survey of
the literature in the fileld of supervisory selsction
reveslod tpet the problem had been given little atten-~
tion prior to 1941, but that the maany studies accom=
plished since have suffere’ from size of sample,
faulty eriterion data or criterion date collection,
insdequate definlition of the populstion sampled snd
improper methodological approach. Several worthwhile
predlctors were suzzested for inclusicen in sn exper-

imental battery.
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Definition of supervisor. After findlng numer-
ous definitigns and descriptions ol supervisors and
thelr jobs, 1t sesmed that the most uniforsz and stable
azoroach to defining zupervisors Tor thils study would
be insuch terms &3 number of yversons supervised, oecu-~
pations supervised and the llke., 1o be lncluded 1n this
study, supervisors must have supervised persons engaged
in work in whlch they (the supervigora) were technically
profleient and must have supervised at least three such
employees; must have wet certain supervision level eri-~
terla; and must have bLes: aupesrvisors for &t leest six

montha,

ine eriterion. (onsiderabls care was exsrecised
in coliection of c¢riterion dats to a&ssure the best »n0S-
#ible stsnderd aysainst whleh to evaluate the experimen-
tal test beitery. Primarily, sufficlent training was
glven rsters to permit them to rate nroverly; they were
both willing and able to maxke ratings; and they were
able to rete on supervisory sblility apart from technl-
cal competence. iatings were colleected from both sub-
ordlnates and superiors of supervisora in the sample.
The:e ratings were later combined and found to have a
rellability cvefficient, corrected by the Spsarman-

srown Prophecy Formula of .60. Comparison of the ob-



176

tain.d distributions of ratlings of both superiors and
subordinstes with theoreticsl freguencles revealed a

most satlsfactory distrivution and range.

The sample. fne experimental sample included L5V
employed supervisors meeting the aforementioned criter-
ie from #ill and Tinker Alr Vorce bases, In s»nlte of
geographical differences in the bases, the mean age
and educational levels were not slgniflcantly differ-

ent from sach other,

Ihe experimental bettery. 7Ihe tests selected for

trial use included & Supervisory Judsment teat, three
parts of a Personal Preference inventory, the hosenzwelg
#leture .roblems, wupsrvlsory Problems, Pattern katening,
Bumber #scillity, & Blopraphicel Iunformation clani, the
3treet-uestalt lest and an Intereat Inventory. 7The "per-
sonality"” component éf the battery was administered uni-
formly at both bases; the remaining tests were used at
only one or the other base to permit the obtalning of
maximum inf rmation in the allotted four-hour testing

perliod.

Deata spaiysjis. Yo provide for sanples to be
used as chegka on the results obtained, the total sample

from both bases was divided randomly into three groups:
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one for xeying the "personslity” tests; one for checke
ing thne zey and developing a batvsry;y and thw lust for
coeckla: tne Lattery. iIn seyin: the tests, bolh an ene
pirical and an "unconventional’ key were used, wiih two
standards applled to eacn. oy selectin: oanly the most
predictive sub-tests on this iter ansiysis baals, an r
of .32 was obtained witn the criterion on an indegen-
dent sanmple., Using multiple correlaticon technlgues
duarin: the ansiysis proved unsatisfastory in terms of
8bility of the wesulitsns weishts o nold uo wiaen ap-
plied on an independent sample. Jsing ratlonel test
selection nethods, however, and unii weilshting, the
most sredletive tests 414 hold up on an independent
sample. Addlng toe most predictive antltude tests te

{}

the "personalliy" battery, nawcely, tae Supervisory
Judgzent ana street-ussialt iests, the correlstlion
wito: bhe erlterion was raised to 3¢, whlen when CcopPw
rected for attenuation, becams .4Y. Whis was based

only on analysis of blue-collsr superviasors.

Probiems in use of the battery. 7To assure
standardized adminlistiretion, scoring and interpretstion
of test results, specific instructions comprehensible

to persons without psyenological tralnling were pjrecared,
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Determinations, evcept concernin. securiisy of tust me-

terisnis, are to be msade Ly escr. -ir .0rce ¢nsSe Or UOm-

wand 88 to how best to uze tuls test battery in tne ex~
isting personnel grogram. Ifforts werse made to pressnt
the velidation resulis In terms sost meaningfal to ran-
agenment su that they would want to use the test results
in raking selections snd realize the senslits to be de-

rived therefrom. The steus tasen to assure sconomy ol

oneration in usla; the test were deacrlbed,

Tie wwdne suw Lind

¢vidence derived {rom this study glves credence
to the existence of & aeries of pshavioral conponents
knwn a8 supervisory sollity and subject 0 opersilonal
definition and perceptusl snd verbal description. This
is attested to by the avllity ol rateras to sgréee about
the success of supervisors in ths sample In terws of sup-
ervisory pecforvanece apart from technical ocompstence.
That tais abllliy can be measured by appropriaste scales
is lizewlise Indicated by the abllity of the tests [i-
naily selected to predlct the rsisrs' esveluations. fThe
premise thst the resultsnt multiple correlatlon could
nave ocourred from chance sampling is discarded on tne
pasls of the fect thet the correlation obtalned is sig-

nificant at the 1% level ol confidence. And finaily
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the premise that tne flnel mualtliplese corrslation would
e nigh enou.lr for pracileal predicitive efficlency has
bsen demonstrated in toe predicilve effleleccy tables 1o

chanter Vil,

fn the -ther hand, it ray nov ve concluded that
the test battery orizsinally selected represents ths best
possible conmblnation of all existing tests, but rsther
the best comblnation of those known to the author at tne
tine. ‘Ghus it 1s entirely concesivsables that an experl-
mental bavtery cosurising diiferent tests wmight have

predicted the criterion to & more substantial deuree.

ihe research results derived Trom the stu:dy cone
ducted &t two ~lr For:ie uases may be genersalized fto all
Alr rorce ases, bheca se of sawpling considerations going
into selection of bases and the populationa within the
buses, as well as becsuss the conce i of supervisory
success ia relatively atendsrd st all sases. The final
battery is not recowrended for spplicstlon oculside the
Alr vorce, however, wlthout check velldation. A dif-
ferent puttern of successful supsrvision miht very well
roequire 8 different set of abilitles and consequently
& difiere.t set of .redictors. The nethodolipy and re-

sults of thls study may, neverthelsss, be of value to
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other or. asnizatlions as a point of desnrture for studies

s

of tnelir owWhe
113, sudaedB Dol ok PURTLO R Besharid

ihils researcn study nas been designed to assure
rellaplility of results by ettempting to secure adeguate
sample aize, deflinlng objsetively ths group to be samp-
led, e« rcising care in coilection of criterion data,

and rigorcusly des.:ning tne statisiical snslysis to
provide independent checks ab various staces. nhile
the results obteined sre somswnat better than oany re-
ported in earlier studles, success in terms of wvalidiby
15 8till only modest, since 1tlmu3t be recounized thet
a validity coefficlent of 4y accounts for only 24% of
tne varisnce in the criterion. {his say arise from

several cauSes8.

In the firat place, personality components are
stressed in measuring superviscry success an& basic re-
search in persconslity development 13 in relstively unade
vanced stages., intil more 15 known sbout the structure
of the complex personslity area, its measursrent must
be equslly retarded., Basic research such as that con-
serned witn thne authoritsrian personality is necessary

if measurement is to be highly predictive and 1f the
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"shotun” approach in the hope that sowething wlll work

18 vo be eliminated.

Furtner thsn tnat, relatively little 13 gnown ab-
out the structure of orpanizations aad the role of thne
supervisor as viewed [ro.. above sund below, 50 that &s-
sumptions re_erdins the constancy oI job demands may not
in fact hold 1n every lnstance. An auaditional oroblem
arises from the fact that evaluations of success as
leaders, particalarly {rom the superior level, may be
based on z desire, anconscleous or otherwise, to perpet-
uate in positions of vresponsibllisy, the gqualities one
recognizes ln nieself so thet svaluatlons of sucecess be-
come hiraly personal and very from organizstion to org-
anization. Thus wast may be considered ni:shly related
to success by one rater becowmes a liability to another.
In such scircumstences, prsdictlon of a diverse criteri-
on becomes extremely difficult. :or example, if a sense
of humor were a requirement for succe=s ln one cese, and
a sign of failure in aaoiner, s sense of numor tust would
not predict tne eriterion viewed in this vipolar fashion.
Sltuatlonal reguirements and individusl standards, there-

fore, could well vear intensive investligatlon.

*rom the employes's point of view, insufficient

i2 known regzarding his coneept of supervislion or {is
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affect on his benavior. o empleyees sense the super-
visor as management’s representative or do they pro-
duce more favorably under completely employee-oriented
supervision and does thig also nrovide a confllcting

bipolar basls [for evaluation?

Prom the results of this research study, other
areas of research which may be frultfully attacked sug-
gest themselves., The possibility of analyzlng separste-
ly the superior and subordinste ecriterias may lead to bet-
ter prediection if differencss are masked by thelr combl-
nation. The extent to which they dlsagree makes this
po.8ivility worth investigst ing. Hkore worx< cculd be
accomplished in the perception of the supsrvisory job
by superiors and subordinates as a basis both for test
developuent and criterlon development. UGroup produce
tivity and soclometric ratings may yleld & better round-
6d pleture of supervisory success then the superior and
subordinate ratings used slone and in combination lead

to higher eatimates of wvalidity.

The logle behind occupational differences in su-
perviaory success bassd on the different needs of blue-
collar, clerlecal and professionsl employees suggcsis

this as another fruitful asres of research,

The 1mportance of the supervisor to government

and industiry merlits Iintensive study for improved selection,
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HOW TO USE THE EMPLOYEE EVALUATION BLANK

"All of us tend to pass judgments about the people we core in'contact
with., We might remark to a friend that, "Jack is a nice guy," or, "Bill is a
strange fellow," As supervisors, we also have opinions about the ability of
our subordinctes to supervise their workers, It is an important poart of our -
job, We might feel that, "Jones is cbout as good a supervisor as you can find,"
or, "I cant depend on Smith to do anything right.," We all know that no matter
how good our supervisors are, some of them actually are better than others.

e would like you to evaluate the supervisors who are working for you,
But we are going to ask you to make a different sort of judgment than the kind
referred to zbove, What is neéded is a judgment which will tell us how much
better one man is than another,

Since information is being gathered at other bases and ot other units on
this base it is necessary that all the judgments be made in the same way. Only
then can we make the necesssry comparisons among supervisors,

The Employee Evaluation Blank which has been given to you is a device
which enables you to rank the supervisors who are now working under your
direction, By comparing these ratings with the scores mnde by these men on
the series of tests they will take, we can tell which tests are doing what
they are supposed to be doing and how well they are doing it,

You have been given a list of names of men who are scheduled to take the
tests and who are working for you as supervisors of other workers, Can you
select from the 1list the man who, in your opinion, has proven himself to be the
best supervisor? We know how hard it is to say just what makes o good super-
visor——there are as many ideas on this subject as there are supervisors,
Although you may not be able to say why you think one man is better then an—
other you may be pretty sure that one man on the list has shown himself to be
a better supervisor than the others,

STEP 1, Look at the list of names, TYou will be asked to choose the man who
_ has shown himself to be the best supervisor—the mon you would choose
first to £ill a new job involving supervision of workers,

Now, which of them would you be least likely to want in a supervisory

job? Vhich one of these men has done the poorest job as a supervisor?
lie realize that they all may be good men—however it is unlikely that

they have demonstrated exactly the same supervisory ability,

I w, write the name of the best supervisor in space 1A and poorest
supervisor in space 1B—in the column headed "Supervisor!" on the
BEvaluation Blank, Cross from your list the names just written in
spaces 1A and 1B, Again choose the best and poorest supervisor
from among those remnining, Virite the name of the best supervisor
in space 2A and poorest in space 2B, Cross this pair of names from



STEP 2.

STEP 3.

your list and continue the process of selecting in the same way the
best and poorest supervisor from the names remaining on your list.
wWhen all the names have been selected, crossed off your list, and
entered on the blank, we will be ready for the next step.

Now you will have a chance to irdicate how good these men are as
individuals. ILook at the scales at the left of the Evaluation Blank,
There are 9 boxes in each scale. Rate each man by putting an X mark
in one of the boxes on the scale next to his name, If you put an X in
the last space on the right of the scale-~-you have said that this man
is a nearly perfect supervisor. If you put an X in the first space-——
on the left of the scale, you have said that this man is a poor super-
visor. You can put the X's anywhere on each scale to indicate where
this man stands between the two extremes., The closer your X is to the
right, the better you think the man is as a supervisor. Thecloser it
is to the left the poorer you think he is as a supervisor. lark these
supervisors, and don't hesitate to ask questions if there is anything
you want explained,

Now, in the column headed "Supervisor" where you have already listed
the names of your supervisors, draw a circle around the box containing
the name of the man whom you consider to be the least effective super-
visor, but who is still a satisfactory supervisor. If that clear?
Consider just the sugervisors whom you consider to be satisfactory,
and pick out the one in the satisfactory group that you consider the
least efiective. Then draw a circle around his name.

THANK YOU FOR YOUR COOPERATION



EMPLOYEE ATTITUDE QUESTIONNAIRE

(Do not sign your namel)

le What are-the two things you like best about yowr supervisor?

Ze Wheat are the two things you like 1eést about your supervisor?

Place a cheok-mark beside the answer that comes olosest to expressing your owm
opinion about your supervisors

3¢ In general, how do you like working for yowr present supervisor?

B Not at all

be Jugwu fair
Co Pretty well
de Very much

4, Does your supervisor give you enougl: instruction on how to do your job?

Ble He never gives any explanation.

De He gives some explanation, but not enough.
Ce Ho usually gives enough explanation,

de He always gives us all we nocod,

|

|

Be' Is your supervisor able to answer quecstions about your work?

8 Noy, he doosn't know much about my job.

be He tries but usually doesn't know the answer,
O He is usuxlly able to aunswer them.

d. He is almost always able to answer them,

8¢ When you or other people go to your supervisor with complaints, does he
try to improve the sivuation?

Be He makes no effort,.

De He mekos wvery little effort.
0, He nmakos some effort.

de He does all he oan,
F-'

7« How often do you lose time waiting for instructions or wondering what to

do next? :

e Almost all the time
Be Very often

Ce Once in a while

ds —_— Almost never



Be

9e

10,

11,

124

13,

14,

154

How often does your supervisor ask you to do last—minute rush jobs that
he could have avoided?

22 Most of the time
h. Of'ten
Ce Onoo in e while
de Never

How well do you think your supervisor could do the work you do?

T Ho couldn't do it at all,:

Be ~__ He could do it, but not as well as I dos

Co He could do it as well as I do, but no better,
de He could do it much better than I dos

Is your supervisor usually available when you need him?

B¢ Never
be Once in a whils

Does your supervisor usuelly play favowites?

2= © Yes
'b. No

About how much does his playing favorites interfere with your work situetion?

Bie It bothers moe a great deal,.
be It bothers me somes

Ce It doesn't bother me,

de He doesn't heve favoritess

\

How do most of the other people in your work unit like working for your
supervisor?

B Not at all
ke Jugt fair
Ce Protty well
de Very much

How much effort does your supervisor meke to train and improve the workers
who are too slow or meke too many mistekes?

fe None

L T Very little
Ce Some

de A great deal

Does your supervisor make you feel like putting forth your best effort?

B Never

be Once in & while
Co Usually

de Alweys
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17,

18,6

19,

2D

214

22,

23

Does ﬁﬁr supervisor treat employces elike regerdless of their race, ocolor,
or religion?

e Yes
be o

In general, do you know how you stand with your suporvisor?

o . Yos
b. No

How important do you consider the following on your job?
VERY IMPORTANT IMPCRTANT NOT IMPORTANT

Safe working ocondltions « « ¢ ¢ ¢
Rules aboub timo off o ¢ ¢ ¢ o o
Weges o« o # 20 3 60 6 6 6 4 60
Pleasant people to work with o
Supervision o« ¢ @ 0 ¢ 0 2 & 4 ¢ @
Eabting £fanilibios » e ¢ o ¢ o 4 »
Medionl BErvicoS o 6 e o o ¢ ¢ @
Other things (write in)
L N ]
..
L

In genoral, what characteristics do you think a good supervisor noeds?

Whon omployees are dissatisfied with their supervisors, what do they usually
complain aboub?

Is there anything else you would like to say about the way you are
supervised?

What is your supervisor'!s name?

How lomg have you been on your present job?

e Lesgs than six months
be Six months or more but less than 1 year

Ce One yoar or more bub less thon 2 years
de Two ysars or more



24,

264

26¢

27

Just taking a guess, is your supervisor younger or older than you?
Do Younger

h. Older

Ce Sams age

How old are you?

Qe Under twenty

Dbe Between twenty and twenty-five

O Between twonty-six and thirty-five
de Betwseen thirty-six and forth-five
B Over forty-six

What was the last grade you ocompleted in school?

e Eighth grade or less

L First year of high school
Ce Second year of high school
de Third year of high school
S Fourth year of high school
fe More than high school

Just one more question about your supervisors Considering 2ll of his chare
acteristics, how would you rate him as a supervisor? Place & check=-mark (\/)
in the blank in front of the sbatoment Whioch oomes olosest to expressing
your opinion about how good he 1s as a supervisors

Unsatisfactory e..¢ about as poor a supervisor as he could possibly be
Unsatisfactory eee but he has a few good points

Barely satisfactory

Satisfactory see bub not quite as good as most supervisors
Satisfactory see 88 good as most supervisors

Satisfaoctory eee & little better than most supervisors
Satisfactory ees he is guite a bit better than most supervisors

" Vory sotisfactory eee one in a hundred
Outstanding eee one in o thousand

THANK YOU FOR YOUR COOPERATION
Check to be sure that you have answored all the questions,

Do not sign your namel

ALL INFORMATION WILL BE TREATED CONFIDENTIALLY.






