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CHAPTER I
THE PROBLEM

Since the beginning of time, men have been tryiﬁg
to decrease.the'cost of production by increasing the out--
put of the individual. Slavery, paternaliém, motivation,
and psychological tests are just a>few of the metﬁods '
devised to increase the output of the work group. Many
kinds of knowledge'have been brought td‘bear on.this
problem. Studies, explanations, and proposed solutions
have come from such varied disciplines as philosophy,
economics, religion, sociology, and psychologj. Neither
individually nor collectlvely have these contributions
prov1ded any final solution for the problem of decreasing
the eost of production by increasing the eutput of the -

individual.
I. STATEMENT OF THE PROBLEM

The XYZ company employed Q large percentage‘OfA
Omaha's female bemmon labor supply in its manufacturing
process. -The work these women did consisted mainly of
placing hair curle:sﬁand barrettes into pasteboardteards.le

-

1Most employees work in this department at one time
or another. N v



2
The women were paid on an lncentive wage plan. However,
under the federal minimum wage law, all carders were paid
a specified'minimum rate? whether thelr actuai;production
was in excess of this minimum or not.

The production of the avefage carder_did not;exceed
the necessary production to earn the minimum:wage for
approximately six weeks.S The difference between the
actual production of the first six weeks of employment and
the required minimum wage cost the company about twenty-
eight doliars Per new employge,ﬁof'whiéh there were at
least five hundred per year.

In order to decrease the production costs of the
product, it was necesgsary to reduce the cost of the six-
week learning period by hiring workers who would produce
at a high rate over an extended period of time and/or
hiring applicants who would raise their production to the
minimum more quickly than those hired in the past. Better
pre-employment selection would be one method thfough_
.which this aim could be accomplished. The'goal of this
study was to develop such a pre-employment selection pro-

gram using the Wonderlic Personnel test, the Purdue Pegboard,

2The minimum wage was $1.00 per hour when this study
was originally undertaken. On September L, 1961, the
minimum wage became $1.15. :

3See Figure 1, page 16. \



and the Thurstone Temperament Schedule.
II. IMPORTANCE OF THE STUDY -

Cepital isvthe beginning of an indusﬁrial~organization.
It buys physigal facilities, tools,. raw matefials, and
human energy. All of these interact to prqducefa finished
product. If, however, the price the consumer is willing
to pay for the product 1s less than the cost ﬁo pro&uce
and market the goods, the production system must become
more efficient or the capiﬁgl ihvestment.must be used to
make up the deficit. The continued expenditure of initial
capital, without new investment or increased profits, must
lead to the dissoclution of the enterprise. It is theréfore
necessary that an enterprise, in order to remain in business
and make'jobs, make profit (thé remainder after all faétors
of production nave ‘been fully compensated)u 1ts prime con-
cern. In order that a profit be made,té company must
strive to obtain a maximum return per dollar 1nvested in |
the productlon process, each item whlch contrlbutes to the S
cost of the finished goods must be returning as near the
maximum-as possible} | |

The American Economic Foundation has published a

uErwin Nemmers, Dictionary of Economics (Patterson:
Littlefield, Adams and Company, 1959), p. 23E

]




pamphlet called, How and Why to Prepsare the Functional

Operating Report, which outlined the six costs of operating

-

a business.”? The six costs were as follows: (1) income

from the customer; (2) cost of tools wearing out; (3) cost

of human energy; (L) cost of payments ordered by the'govern—<

ment (faxeS); (5) cost of using tools; (6)_cqst of goods
and services bought from others. More simply stated:
MMW = NR + (HE x T); man's material welfare (MMW) is =
equal to natural resources (NR) plus human energy (HE)
multiplied by tools (T).
Only the cost Qf?human energy was within the scope
of this paper. If thé bost of huﬁan énérgy could be reduced,
the primafy aim of the indust}ial firm (ipcreased,profits)

could,bto some degree, be achieved.
IIT. HISTORY OF THE PROBLEM

For thousands of years, men have thought thay'thg‘uSef
of slave labor was the most efficient and inexpensive
method of production. However, the use of 'slaves on south-
ern plantations just before the Civil War was down con-
siderably from what 1t had been a decade or two before. A

survey of southern plantation owners taken just before the

’

5How and Why to Prepare the Functional Operating Re-
port (New York: The American Economic Foundation,l9§8§,p.6.
. 1] )
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il War indicated that the reason for the decrease in the
of slaves was the fact that free men produced much

6(

e for wages than the slave for room and board.

very; as a system of cheap labor, not only did not solve
problem of the cost of human energy but increased it.
During the middle ages, the guild system flourished
‘'then died and was feplaced by the putting-out system
"domestic system" as 1t is more usually called. Thig
fem existed side By side with both the guild system and
factory system. In the‘putting—out syétem, the worker
not bound to a master; he usually owned his own tools; -
he, and his whole family, worked in their own home.’
rew materials were given him by the merchant capltalist.
was paid for his‘labor, but the product belonged_to‘thef
chant. Schnieder deScribes.the decline of this system
this way:7 S
‘As time went on,'thé formal relations of pro-
duction became increasingly caplitalistic in nature.
From the point of view of the merchant, the putting-
out system was hopelessly inefficient. It was
extremely difficult to supervise the labor of
scattered workers, and there was great loss through

waste and embezzlement. Furthermore, the labor
supply was uncertain and shifting. ’

®

Aug

MeG

6Robert LeFavre, of the Freedom School in a lecture,
ust, 1961. )

7Eugene V. Schnieder, Industrial Sociology (New York:
raw-Hill Book Company, 1957), D 38 3 L
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In addition to the careléssﬁess and thiéQefj:bf the .
workers, the process by which the goods ‘Were produced
under this system involved moving semi- completed goods from
one place to ‘another. This, of course, 1nvolved a great
deal of.the>wbrkersf time and energy. The amouhtAqf goods
produced was therefére meager and the éost'was stagéering.
As demands for manufactured'goods increased, it was dis-
covered that production could never keep up.with the demand.

‘Thus a new system, the factory system, was a natural outcome.



CHAPTER TT
CURRENT LITERATURE AND DEFINITION OF TERMS

The nature and significance of individusl differences
among industrial‘empléjees have been of oonStaﬁt interest
to the psyéﬁologist. The journals are filled with papers
concerning this vital area of study. Among the growing-
number of‘articles,.being published each yéar, are many
concerning the testing and selection of factory workers.
Several of these articles pertained either to the general
type of employee that this paper dealt with or to'fhe type-
of tests used‘in this study. |

I. CURRENT LITERATURE
5

Thévquestion éoncern;ng the value of intelligence
.teSts in predicting production of workers‘is,still very
much up in the air. Some researchers have found that in-
teiligence tests were useful in prediétive Sfudies; others
found that they showed very littie promise. Ghiselli'and
Brown stated, "Intelligence test scores do predict pré-'
ficiency in production on some. jobs. . . .For . « e .
assemblers, and gross manual workers the valid@ty‘Of

intelligence tests is fairly good."l ‘Ghiselli and Brown

1

lEdwin Ghiselll and Clarence quwn, Pefsonnel and



claim that the relation bétween.inﬁelligence and the pro-
ficiency of assemblers was about .22 as indicated by a Pear-
s&n product-momeht correlation coeff;icient.l2 Tiffin and
Greenly reported a negative relation between routine mani-
pulative assembly and the Otis Self-Administrating Test of
Mental Ability.3' Cuomo and'Meyer reported, in the validity
exchange, a\prdduct-moment correlation of .17 between thé
Wonderlic test scores and the speed of upgrading of ninety ;
floor assemblers.u Another study of fifty lighﬁ-bulb *
assemblers reported a product-moment correlation pf ,AB be=-
tween the Wonderlic test‘score and supervisory patihgs.s
Many studies, using the various tests'bf ve?bal intelligence,\

have a curved‘regressiono, Guilford stated:6

lndustry Psychology (New York: ‘McGraw-Hill Book Company,
- 1955), p. 237.

2Ghiselli and Brown, op. eit., p. 23.

3Joseph Tiffln, Industrlal Psychology 3rd Ed. (Engle-.
wood Cliffs: Prentice-Hall, Incorporated, 1956), p. 110.

uSylvia Cuomo and Herbert H. Meyer, "Validity Infor-
mation Exchange, #7-077:D.0.T. Code 6-78. 632 Floor Assembler,"
Personnel Psychology 8:270 Su' 55.

SU S. Employment Serv. "Validity Information Ex-
change, #7-093 D.0.T. Code: 7-00.070 Light Bulb Assembler"
Personnel Psychology Vol. 7. W. 1954 p. 571.

5. P. Guilford, Fundamental Stabistics in Psychology
and Education (New York ‘McGraw-Hill Book Company, 1956),

PP . 367 380. \
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There has been a common conclusion in the industrial
psychology literature that individuals of high intelli-
gence are likely to do less well at highly routinized,
e« « « » the fact of curved regression is undeniable and
should be recognized in selection.

In reviewing the literature Ghiselli and Brown found
thirty studies of the relation of finger desterity tests and
| 7

job proficiency for assemblers and bench workers. Of the
thirty stﬁdies, four had correlation coefficients of -.05
to «09. Twenty-three of the studlies had validities ranging
from .10 to .4t9; the remaining thrge studies were in the
.55 to .6l and .85 to .89'area.ﬂ The median of the coef-
ficients was in the area of .25 to .29.

| A study by L. V. Surgent yielded a valldity coef -
ficient of .6l between the Purdue Pegboard Assembly Subtest
and ratings of superviéors and a correlation of .22 with
productivity as indic;ﬁed by earningso8 Tiffin(and Gfeénly
reported of electrical fixture assemblers and radio as- -
gemblers a Qorrelation of .33 with general effieiéncy as

indicated by merit ratings.9

7Ghiselli and Brown, gg. cit., p. 220.

8L V. Surgent, "The Use of Aptitude Tests in the
Selection of Radio Tube Mounters," Psychological Mono*raph,
1947, 61, No. 2, 1-LO. ; N

9. Tiffin and R. J. Greenly, "Employee Selection

Tests for.Electrical Fixture Assemblers and Radio Assemblers,"

Journal of Applied Psychology, 1939, 23, 21,0-263.

-~
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There seemed to be a void in the literature concern-
ing the use of personaiity inventories to select factory
workers in general and assemblers in particular. Either
no studies in this aree were undertaken or, if they were
undertaken, they had not been published, which mighﬁ indicate
negative results. However, in other job areae,_the person-
alitywinyentory has been used with some Success._thiselii
and Brown showed average correlétions of .30, .2&, and .27
between personality test scores and the proflciency of
processing workers, complex machine operators, and for all
trades and crafts.® The validity of personality in-.
venporles in predlcting job proficiency for sales andlpro-L”ﬁﬁ
tective workers was not as good as for the trades and crafts
area but:was promising. |

In reviewing the literature, it was immediately evi-
dent that there was still much‘to‘be learned about the differ-
entbtests and their predictive value. This:waeipafticﬁlarly a

true in the area of perSonality‘tests.
II. DEFINITION OF TERMS

In order to avoid misundefstanding,‘termspWhion'werepfﬂ

lOGhiselli and Brown, op. cit., pp,o228*233,

Ay -



11
unusual or used in an unusual manner in this paper were
defined below.

Validity

Concurrent. Concurrent validity is an empirical

check on the agreement between the criterion and the test(s)
when both the criterion and the predictive information are

obtained at the same or nearly the same time.

. Predictive. Predictive validity is an empirical
check on the agreement between the criterion and the pre-
dictor when the criterion is obtained‘at some time sub-

sequent to the predictor.

‘Reliability

Split-half. Split-half reliability is obtained by

dividing a test ihto'two egual halvés;fOr each subject, -
then correlatihg the two halves with each other;'_Split-
half reliability providés a measure of equivalence, or
adequacy of item sampling. _ -

Retest.. The test-retest reliability is obtained by
repetition of the identical test on a second occasidni: fhis

type of reliability provides a measure of temporal stability.

e

Compound Probability

Given two independent observations of a single

ES

hypothesis, the two observations yielding.- probabilities Py

1



-l2
and pz'fer the hypothesis; then the probability statement
based upon the two observations taken together is the
compound nrobability. Thls compound probability is-viven
by the probability of a Chi Square with four degrees of

freedom where X2 = -2 loge P1Po- 1

Mpaa c. Baker, "Combining Tests of Significance
in Cross Validation, "Educatlonal and Psychologlcal
Measurement, 1952, 12, 300- 306 ~ g




CHAPTER III
THE CRITERIA AND THE TESTS

It is impossible to say that any one pafticular
criterion is'always best. The choice of the criterioh is
dependent upon tﬁo things: (1) the object of the study
and (2) the availability of a reliable and valid criterion.
If either the validity or the reliability of the criterion

is in doubt, the results of a study are of little value.
I. THE CRITERIA

‘Quality of work, tenure, absenteeism, accidents,
merit rating and production are some of the moét‘widely .
used criteria in present day‘industrial research. In-#he
~case of jobs which afe’paid on ah(incentive plan,_thé pro-

duction figures which are necessariiy available are the

most objective and readilyuavaiiable measure of productivity.

The Prime Criterion

'The productivity of . the worker was of prime import-
ance to the XYZ company. It was felt by the management that
an upgrading of their employees was of vital importance to
the company's continued growth. The natural focus of
attention was upon the source of their labor supply, the
employment process. As the pre-employment testing of appli-

cants was done rather haphazardly,'iﬁ'wésﬂdedided that an



1l
attempt should be made to institute a systematic pre-
employment testing program. |

At this point it was necessary to determine two
things:_'(l) the criterion orfcriteria to be used and (2)
the group to be studied. As most of the\hourly workers
were on‘some fonm of incentive wage plan, the most efficecious
and objective measure of the individuel'workers:productivity
was their incentive wage which bore'a_direct reletionshin to
the number of pieces produced. dThisowas;selectedyas the
general criterion of the study. It:ﬁust‘be understood that
the incentive wage used in”this‘study;as a criterion was
conputed directiy from the productiog of the worker end was
not in any way effected by the beaeral Mlnimum Wage Law.

As one of the goals of this study was the, predictlon
of long- term success, some me;sure of long term success had
to be derived from the general criterion. The mean wage in
tterms.ofydev1ations from the-minimum wage«oovefing the first
year. nf.empluyment seemed like a. oood criterion.‘ Upon in-
specting the employees 1n the department it was’ found that
only ten carders had been in the department continuously
for a yearvor more. ThlS was too small a sample -upon which
to base a study. It was therefore necessary to find a time

period in which the number_ofpcarders was large enough for '

study and the mean deviant wage was'still‘indioative of

-
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long-term success.

The production records of all employees, both past
and present, whose first working assignmeht was in thé card-
ing department were converted to deviant wages. In‘ofder to
prevent criterion distortion, eny carder who was transferred
to some other classification for more than two pay periods‘
was dropped from the study. The mean deviant wage for each
pay period was.then'plotted to determine when the carders'
production leveled out. Group ITI inlfigure 1l shows the
results of this portion of the study. The vertical axis
‘represents deviations from the minimum ih cents; the hori;
zontal axis represents‘the time in the job classification
in pay periods. Group I consisted only of the carders in
the concurrent validlty study. Group II consisted df those
carders in both the predictive validity and 6rq335validation
studies. Group I 1s a subgroup of Group III. x ’

| Each pay period was equal to two weeksf At the end
cf the first pay périod, the éverage'workerfé production,
using Group III aé-an’estimate of the universe being studied,:
was about n;neteen cents below_the minimum wage. By the
foufth pay period, the mean deviant wage had risen $0.248 to
$0.062 per hour above the minimum wage. Those who remained
a full year in the job ciassification studied earned’about

$0.16 per hour above the minimum wage.
‘ ) v
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Correlations between each pey periocd and the one
immediately following yielded testrretest rellability
cosefficients which gave some indioation-of_theietability‘of
the workers production from pay beriod to:pay!period{f Those'
pay periods which showed the most stability'were selected
as the crlterlon but due to the rapid decrease in sample
size after the first fifteen pay periods, only the flrst
fifteen pay periods were considered. P ‘

The test- retest reliabllitles for the flrst nine pay
periods ranged from .135 to 532 with a median of .447. The
test-retest reliabilities for the remaining pay periods‘rang-
ed from .616 to .652 with a median of .631. Thenefore, the
tenth through fourteenth pay periods inclusive were designat-

ed the prlme criterion.

The Secondary Criterion

In addition to the prime criterion already discussed,
a seoondary cfiterion was established. The.evefage carder
took three pay periods before her production was equal to the
minimum wage, and it was almost eiéht pay periods befofe two
thirds of the carders were producing this amount. Therefore,
it would be advantageous to hlire carders who could raise
their production to the break'even point more quickly.

The carders were'placed into two groups depending

upon whetnerttheir pnoduction during\the first six pay periods .
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was above the mean production for fhe group. The plagement
.of a carder intq‘oné of the two groups constituted the second-
ary criterion. Although some information WQs'lost by
dichotomizing a continuous variable,»the‘ioss was more than

- compensated.by the eaée of cbmputation and.interpretation

to the personnel difector of the XYZ compan&. Due to this
procedure, it was necessary to use biserial correlationg
rather than product-moment correlations in the validity

computations. -
II. TESTS USED IN THE STUDY

Three tests were used in this studyﬁ a test of
intelligence, a test of finger'dexterity; and a temperament
test. The intelligence test and the temperament test had

pfeviousiy beeh used sporadically for“selaction‘and placement .

The anderlic‘Pérsonnel'Test - Form F

The anderlic.is a timed;(papér ahd pencil test of
-intelligence.l Thé actual testiné time is twelve minutes
and scoring:takes'about a minute. The test is almost
compleﬁely'self-adminisfering.a It can be given, scored,\and

interpreted by a clerk with a 1little instruction. The test

lE. F. Wonderlic, Manual of the Wonderlic Personnel
Test (Northfield: Wonderlic, 1961), pp. 3-7. _
. 5 b
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‘is available in nine forms (one form is available only for
employment agencies). The form used in this study, Form F,
is adapted‘from the Otis Self-Administering Tests of Mental
Abilitj, Higher Form. Six different normative grBups:are
included in the:manual; the "total"vgroup containing 53,86l
subjects. 5
The test-retest reliability of the test ranged from
.82 to .93, indicating good reliability. Split-half
reliabilities of .88 to .94 also indicated good reliability.

Anastasi, in her‘book, Psychological Testing, said,

"Despite its brevity, it [;he Wonderlic Personnel Test/
éorrelates highl& with the original:Otis teét_d&frélation&

| from .81 to .87*hav1hg been obtained from various groups."e’
Thus the Wonderlic Personnel Test seeméd to have concurrent
validity as far asllénger tests of the same type werelcbn;

cerned.

The Purdue-Pegboard
The Purdue Pegboard is a{pérformance test of manual
dexterity which, although usually glven indiv1dually, can be

~given in small groups.3 The test con31sts of five dlfferent

2Anne Anastasi, Psychological Testing (New York:
MacMillian Company, 1950), p. 229.

3L. L.'Thurstone, Examiner Manual for the ?urdue Peg-

board (Chicago: Science Research Associates, Incorporated,
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subtests. This test provides a measure of two types of acti-
vity, one requlring gross movements of the hands, fingers,
and arms, and the other 1nvolving "tip of the flnger" ‘dex-.

terlty needed in small assembly work. The: flrst subtest (R)
' requlres the subgect to place pins, one at a time with the :
right hand, into small holes lined vertically down the board.=
This operation 1s repeated using the left han@ (1) and both
hands tégefher (B). The fourth subtestjis simply'fhe,totél
of the‘scores of'the preceding thréé subtests (R+L+B). The
final subtest, Assembly, reqﬁires the use of pins, washers,
and collars. Alpin is placedtinto the top hole in the right
hand vertical row by the subject's right hand; at the same
time, the left hand picks up a washer and places it over the
pin; the right hand then pické‘up a collar and places it
over the pin; the,ieft hahdﬂthen picks up anéther‘washer and .
places it over the pin, completing the assemblyw This pro-
cess is repeated until the time limit of one mihute.is
reached. The score is thé number of pileces pléced properiy
within the time allowed.

The manual of the Purdue Pegboard gave data cohcerning

reliability, validity, and normative groups for both one and

three trials. The three trial method was used in the present

i

1948), pp. 1-8.
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study. The one trial test-retest reliabilities ranged Irom
.60 for the Pegboard-L to .91 of the Pegboard- Assembly, with .
-a median of .86. The one three trial test-retest relia-
bility reported was .6l for the Pegboard-Assembly. The
validity coefficients based on one trial results ranged from
.07 to .76 with a median of .36. Two studies reported in
the manual, using production as a criterion, had validi%&
coefficients of .76 while a third study using the same type
of criterion yielded a validity coefficient of .15 with one
trial scores. Five differentvnormative groups were included
in the manual: .u81 college mén; 392 collegé womeﬁ;'lQSBS
veterans; 865 male industriai»applicants; and u13§1femaié

industrial applicants. This test had only one form.

Thurstone Temperament Schedule

During the years 1934 to 19&3, J. P. Guilford identi-
fied thirteen factors of pérsonality.u"ln 1951, L. L. Thur-
stone did a second-order factor analysis'with thefcbffelations
reported by Guilford in his-originai‘stﬁdy.‘;This échedule isf

based upon the seven second-order factors found by'ThUrstone.

The Thurstone Temperament Schedule is a pencil-and-.

paper test consisting of 1LO items each of which has three

Anastasi, op. eit., p. 537.

\

.



possible alternative answers: Yes; ?, No. The test can
either be hand scored using the builf—in carbon answer pad
or machine scored using IBM equipment. The test can be
administered to an individual of a group and has no time
limit.: The factors were described as fol}owsﬁS

Activity (A). A person scoring high in this area
works and moves rapidly. He is restless whenever he. |
has to be quiet. He likes to be "on the go" and tends
to hurry. He usually speaks, walks, writes, drives,
end works rapidly, even when these activities do not
demand speed. ' _

Vigorous (V). A person with a high score in this
area participates in physical sports, work requiring
the use of his hands and the use of using large muscle
groups and great expendliture of energy. This trait is
of ten described as "masculine," but many women and
girls will score high in.this area.

Impulsive (I). High score in this category

"indicates a happy-go-lucky, daredevil, carefree,
acting-on-the-spur-of-the-moment disposition....The
decision to act or change is quick regardless of
whether the person moves slowly or rapidly (Active),
or enjoys or dislikes strenuous projects (Vigorous).

Dominant (D). People scoring high on this factor
think of themselves as leaders, capable of taking the

"initiative and responsibility. They are not domineer-
ing, even though they have leadership ability. They
enjoy public speaking, organizing social activities,
promoting new pro jects, and persuading others. They.
are the ones who would probably-take charge of the
situation in case of an accident.

Stable (E for Emotional Stability). Persons who
have high Stable scores usually are cheerful and have
an even disposition. They can relax in a noisy room,

22

and they remain calm in a crisis. They claim that they

can disregard distractions while studying. - .They are

-

5Anastasi, op. cit., pp. 1-2.
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-nct irritated 1f interrupted when concentratlng, and
they do not fret about daily chores. They are not
annoyed by leaving a task unfinished or by hav1ng to
finish it by a deadline.

Sociable (S). Persons with high scores in this
area enjoy the company of others, make friends easily,
and are sympathetic, cooperative, and agreeable in
their relations with people. Strangers readily tell
them about personal problems.

Reflective (R). High scores in this area 1ndicate
that a person likes meditative and reflective thinking
and enjoys dealing with theoretical rather than practi-
'cal problems. Self examination is characteristic of
reflective persons. These people are usually quiet,
work- alone, and enjoy work that requires accuracy and
fine detall work. They often take on more than they
can finlsh and they would rather plan a Job than carry

it out.

The test manual reported both split-half and test--
retest reliabilities. -The‘test—retest»reliabilities3raoged‘
from ailow‘off.él for‘the'E scors to .82 for the D score ’
with'a median of 78 - The split—half reliabilities corrected f
for length ranged from AS for the R score to 86 for the e
D score with a median of 65 | ”‘ s il'h” ”

Only two’ correlation studies of validity were included ?
in the manual._ The flrst study related the scores on the'll‘ |
test to forced choice ratings made by supervisors of retail

salesmen. The biserial correlations between the criterion

‘and the test scores extend form.a low of .81 for the R

~score to 1.00 for the I score. The number of subjects was

®anastasi, op. cit., p. 6.



‘not reported.7' 

. The second otody cohcerned'rétailistore*ﬁanagers.
The manual reported Pearson product-moment correlations
between the test scores and a "success" score. The corre-
lations ranged from a low of -.08 to a.high_of .63 with a
median of .4l. The correlations between the criterion and
the A, D, E and S were significant beyond the .01 1eve1; the
correlation with the I score was significant between the .05
and .0l level. - The mean sales per month was used as &’
second criterion in this stuéy. Sixty-one managers were
used in this study. The Spegrman rank-order correiation
techniqﬁe was used to determine the degree of feiationship,
The rank-order correlations ranged from .00 for.V tov.Sl for
D with a median of-°3l.8,

Van Stoenberggg'in his review of‘the‘ThUrstone Tempera-

ment Schedule for the Fifth Mental Measurements;Year Book,

said the following about the test's validity‘poésibilities:

The schedule should prove useful for employment
managers and counselors, though it would be desirable to
have a number of additional valldity studies published
« « « . the instrument seems to be well established as.
an "anchor" for further research on personality.

TTbid., p. 10
8

9N J. Van Steenberg, "The Thurstone Temperament
Schedule” Fifth Mental Measurements Year Book (Highland
Park: Gryphon Press, 1959) p. 207, , _

Angstasi, op. cit., p. 13.




CHAPTER IV
THE METHODOLOGY AND RESULTS

Having selected the criterion as indicated in
Chapter III, a check~of the company records was made‘to
obtain the prodﬁctibn records of all those presently work-
ing in the carding department. The total number of employees
in the department at that time was.thirty—foura Some of
these women had been employed b& the XYZ company‘only a few
weeks while one woman had been employed by the'eempany and
worked in this department fer over five years. x

A date for testing these women was set. Of the
thirty-four women who had been in the department when it was
originally selected as the experimental group only twenty-six
remained for testing. The relation between the test scores
and the criteria.as”indicated by the Pearson productemoment
correlation coefficient was used te.depermipe the'cencurrent'
jvaiidities for‘the individuai'teets. 5éhé§e cbﬁéﬁéféﬁi'valia-T
ity eoe111c1ents were then employed as guides for further
testing u51n0 applicants as subgects in order to establish o

the predictive valldlty for each test.
1. THE DEAF SUBGROUF .

Within the group tested were four deaf girls. All

were able to sign, but only one was able ‘to read lips. There
X
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‘was a possibility thaﬁ‘their abnormality’migﬁt e£féct‘their
test scores; thus'adaing to the difficulty‘of ihtefprétiﬁgi
results. As the cell'frequencies were very smali‘éﬁdvin ‘
many cases'fell,bélow the'minimum required ﬁo'use‘the Chi
Square techniquefwith the Yates correction, fhe Fisher Exact
Probabilities Teétl was used to determine if the four deaf
girls differed in'their test'scores or production from the
twenty-two normal girls. Each variable was dichotomized at
the mean. The results are shown in Table 1. The scores of
the two groups were significantly different at the .10 level
for the Wonderlic and the PegBdard-R, and at the .05 level
on the Pegboard-B and Pegboard-R+L+B. Even thoughvthere
was some evidence that the Deaf group was more\dexterous
end had less verbal ability than normal, it was deciaed‘to

leave them in the experimental group.
II. RESULTS IN CONCURRENT GROUP.

Of the twehty;six carders who took the tests, only
twenty-one completed the,fonrteen‘pay periods required. To
establish concurrent validity, a Pearson product-moment

correlation between each test and the prime criterion was

1Sldney Siegel, Nonparametric Statistics for the
Benaviorlal Sciences (New York: McGraw-Hill Book Company,

1956), pp . 96-10L.
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TABLE I

COMPARISON OF THE SCORES OF NORMAL AND'
DEAF CARDERS ON DIFFERENT VARIABLES

- - Normal Deaf
Variable Group P P

Wonderlic « « « « « « « o« o« « o Above Mean .54 +o 003
Below Mean .31 e15
Peghboard-=R ¢ o ¢ « o o o o o o Above Mean. - .31 .15
' . Below Mean .5l .00
Pegboard=L « ¢« ¢ ¢ ¢ o o o o & Above Mean .5l " .15
. ' Below Mean .31 .00
Peghboard=B '« « ¢ ¢ « ¢ o o o @ Above Mean 27 o1 Gaese
S o Below Mean .58 .00
Pegboard-R+L+B. « « o « « o o Above Mean w20 .1 Bsest
Below Mean .-.65 ° .00
Pegboard-Assembly . « . « « . & Above Mean 3 +.08
‘Below Mean .50 .08
Temperament—=A « « « « « « « « » Above Mean L2 .115
' o . ' Below Mean A2 .0L5
Temperament-V « « ¢ o« « o o o & Above Mean L2 .16
' . , Below Mean = .42 .00
Temperament-I . « ¢ ¢ o o. o « @ Above Mean = . .39 .15
IR Below Mean . .46 .00
Temperament-D . . « ¢ « « « « o 'Above Mean- . .39 W11
o ‘ o Below Mean L6 .0
Temperament-E « o o o ¢ o o o Above Mean L2 .0
, Below Mean L2 .08
Temperament-S « o« o o o o o o o Above Mean <3l .08
' S . Below Mean .50 .08
Temperament-R « « o o o o o o @ Above Mean «39 .08
- Below Mean .46 .08

#Difference between normal and deaf carder significant
at the .10 level.

##%Difference between normal and deaf carder significant
at the .05 level. ' ‘

-
P
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Variables

Median Mean

" Standard

Deviations

Prime criterion . .

Secondary criterion

- Wonderlic « « « « o

Pegboard-R 3 . o o .

Pegboard-L . . . .
Pegboard"B . . [ .
Pegboard-R+L+B. . .

Pegboard-Assembly .

Temperament—A“.u.,.”

Temperament-V e .

Temperament-I . . .. .

Temperamenﬁ—D o

Temperament-E . . .

Temperament-S . . .

Temperament-R . . .

.« « 0.072 . 0.085

° L] . 00028 . _Oools

. « . 14.000 12.333

« « « 53.000 - S4.71l-
.. . L8.000  L6.881

« « o L41.000  L2.310

. . . 139.000 1l44.643
. . . 116.000 120.955-
o+« 10.000 .. 10.452 .
... 8.000  7.595
‘igkti.iiil:OOO f210.738 ;;
'..‘.j{_;féaooo_ 6.119{?4
Ce 7,ooof:.,_8.0714f
L 9.000 " 9.690

e « « T7.000 7.881

..0.108
0.08l
5.397
7.099
lL.705
5.753

1440
1.261
2.746

;3;100'

L3.379 0

3.722

358

3.302
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domputed using these twenty-one sets of scores. The results
are shown in Tables II and III.

Concurrent Validity: Prime Criterion

The tests were then combined in a battery-by'usé of
the Wherry-Dooliftle Test Seleotion methodoz .The tests
which were selected as part of this battery were to be given
to applicants ﬁho were hired as future carders in order to
cross validate the battery and conduct a predictive validity
study. ﬁue to the additive nature of the PegboardvR+L+B
and the inclusion of the indiviaual subtests R, L, and B
were in the correlation matrix, the Pegboard R+L+B subtest
was. not included in the selection process.

The Wherry-Doolittle Test Selection method selected
the féllowing tests (the standard‘score-regressibn welghts
are given in the‘papentheses): ~Temperament-I (;.9169);
Pegboard-Asstblyﬁ(;BOSO); W§ndérlic (.6868); ?emperament—A
(.4558); TemﬁeramentAR (-.3162);‘Temperament-ﬁa(.joOl);
Pégboard-ﬁ (.24143); Temperament-D (.1830). 'Both‘the Tempera- -
ment -1 and R scores weré suppfessor'Variables. Tﬁe Tempéra—
ment-I score was highly correlated with both the Temperament-_
D and E scores; while the Temperamént-R score was‘hiéhly

correlated with the Wonderlic score and the Temperament-A

P

2H. E. Garrett, Statistics in Psychology and Education
(New York: Longmans, Green, 1958, pp'. L26-Lll. ‘
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score. The suppressor variable with its negative'fegression
weight rémoves gsome of the variance in another predigtor
which is unrelated to thé criterion, This increases the
_proportion of. the variance which is related to the criterion
in the other ﬁredictor,' The shrunken mulﬁiple correlation
between the béttery and the prime criterion wﬁs’,9213 which
was significant at the .0l level of signifiéance.: The
standard error of estimate for the criterion was .0L20.

Concurrent Validity: Secondary-Criterion

A biserial correlation and its standard érror wefe.;
computed Eétween‘each test and the sgcqndafy cfiterion. .
Each of these correlations was tested for-signifiCaﬁce. The
‘resﬁlts are in Table IV. None of them were significant at
or beyond the .10 level; only two were'sighificant between
fhe .20 and .10_18V§1.0f significance; these'wére the Peg-
board-R and B; which éorrelated with the secondary pfiterion
to the extent of -.3891 and 4430, réapectivelﬁ;a These were
retaihed for the‘cross_vélidation and‘bredictive véiidity

studies.
'III. RESULTS IN THE PREDICTIVE GROUP

The.sedquIStage‘of;the;studj involved'aﬁplicantS‘whol
were hired as carders. These women were tested at the time

of employment. No screehing was”donelhbwevérfcpltheibasis of

t



TABLE IV

. BISERI AL CORRELATIONS WITH SECONDARY
CRITERION IN CONCURRENT GROUP

Variables r < -

: bis - - Op .

) bis

Wonderlic .0313 " .2738

Pegboard-R © =-.3891 .21 07

Pegboard-L .22110 .2628

Pegboard-B L4530 .2394

Pegbocard-R+L+B +.1370 .2700

Pegboard-Assembly .2811 .2565

Temperament-A .0228 - .2736

Temperament-V . =.0626 - .2729

Temperament-I -.0933 | L2719

Temperament-D ~ - .3012 .. o .,2540
- Temperament-E - .1630 . L2679
Temperanment -S LAh27 ¢ i 26G3
‘Temperament-R .1385 . .2695

2Significant at .01l level
s¢3ignificant at .05 level
TABLE V R
RESULTS IN THE PREDICTIVE GROUP
: Standard
Variables Median Mean Deviation

Prime criterion 0.17L 0.172 - 0.113
Wonderlic 9.000 9.833 5.490
Pegboard-R 56,500 56.167 - 5.075
Pegboard-Assembly 137.500 128.750 21.536
Temperament-A 10.000 10.000 2.1415
Temperament-I "10.500  10.583 2.218
Temperament-D - 9.000 8.583 }.025
Temperament-E 11.000 10.333 3.520

Temperament-R 7.000 ' 7.917 2.499
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the test scores. Dﬁe to the mobilify within the'compahy,
many of the carderé who were originally tested wereltrans-
ferred to other départments or terminaﬁed before they had
been on the job fourteen pay ?eriods thus réducing the
number of subjects in'thié stage of the study. Only twelve
girls remained in the‘carding department at the end of the
fourteen pay periods. ]

Comparison of the Concurrent and Predictive Groups

The newly emploYed Qarders were given the Pegboard,
the Wonderlic, and the Temperament Tests. Af the end of
fourteen pay periods, the test scores bf the twelvé reﬁaining‘
carders were correlated with the critefion.’ The results are
ccontained in Tables V and'VI.

Before further analysis and interpfetation were
attempted, it seemedldesirable to discover if the two gfoups
céuld have come from the éame population and were, thérefbre,
comparable. TUsing the .01 lével‘of significanée,"the vari-
ances and means of the two:groups were_tésted for signifiéant
differences'as shown in Tables VII and VIII, respectively.
Only one of the differences was significant at the .05 level,
none.at the .01 ievel. Only one pair of the correlations in
Tables III and VI differed éﬁough betwéen the tﬁo groups to
bé significant at the .01 level. This wés_the relation be-

tween the.Wonderlic and the‘Pegboafd—R.. The correlations of .

\
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the Tempefament—l with theée A and D scores of the same test |
were‘the.only correlations which differed at the .05 level.
Thus the two groups were essentially4comparab1¢ despite thé
difference in the nature of the data collectioq proceés.

Predictive Validity: Prime Criterion

The tests were'then combined into an efficient test
battery by use of the Whérry-Doblittle Test Selection méthod.
The test selection method selected the foliowing tests (the
sfandard score regression ﬁeighté are givep in parantheses):
the Pegboard-Assembly (.7229) and R (;6929). The shrunken
multiple correlgtion betﬁeen‘the'battery gnd the criteriqﬁ'
was .7793 which was significant beyond the .Oljlevel of |

significanqe."ln this case, the standard error was .071l.

Predictive Validity:i,Seoondary.Criterion

The,biserial_correlation_between_the secdiary_;
criterion and the Pegbdard—R was .5810 with a standard error
of .2626. This was significant at the .05 levéi.“:The bi- |
serial correlation between the Pegbodrd-B and the secondafy'
criterion was ..6005 with a standard error éf .2576;1 This
correlation was significant ét the .01 level.

Since thencqncurrent and‘predictive groups proved to
be similiar a statement concerning the probabllity of the

combined results under the null hypotheses could be made in
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TABLE VII
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COMPARISON BETWEEN THE VARIANCES OF THE CONCURRENT

GROUP AND THE PREDICTIVE GROUP

"T.917

Variance - . Variance.
Variables Concurrent .~ Predictive  F
Group Group ‘
Prime Criterion .012 - L0l2 1.08
Wonderlic - 29.127 30.137 1.0L
Pegboard-R 50.967 25.743 . 1.96
Pegboard-B 33.099 - 9.803 3.38:%
Pegboard-Assembly 203.380 AAT 670 2.20
Temperament-A " 7.370 - 5.833. 1.29
Temperament-I 11.417 .918 2.32
Temperament-D 15.920 16.241 1.11
Temperament-E - 11.957 12.389 1.0L
Temperament=R 10.903 6.243 1.75
. #Significant at .05 level
#%Significant . at .01 level
TABLE VIII
COMPARISON BETWEEN THE MEANS OF THE CONCURRANT
GROUP AND THE PREDICTIVL GROUP
. , Meang: ;.2 Means ;'_7~1*' f~“ o
- Variables ‘~ConcurnentT*Predlct1ve ' Difference
‘ Group - .- Group ' - &
Prime: Criterion .085 <177 .092
Wonderlic 12.333 - 9.833 2.500
Pegboard-R S5L.71L 56.167 " 1l.453
Pegboard-B "42.310 Ll .833 2.523
Pegboard—Assembly 120.955 129.580 8.625
Temperament-A 10.452 10.000 A52
Temperament-I 10.738 10.583 .155
Temperament =D 6.119 8.583 - 2.6l
Temperament-E 8.071 '10.333 2.262
Temperament-R 7.881 '

.036

*Signifiéant at .05 Tovel

#¢Significant at .01 level
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terms of a compound probability.3 In the case of the corre=-
latlon between the Pegboard-B and the secondary criterion,
the compound,probability was found to/be less than .0l while
in the case of the correlation between thé secondary 6ritérion‘
and the Pegboard-R, it was more than .01l.

Because of the low compound probability in the case
of the.Pegboard-B, an attempt was made to determine a cutting
score for this subtest. This was done using the procedure
outlined by Kendall and‘Stone;q‘ The best cutting score in
the concurrent validity study was 3. The same procedurs
was applied.to the pfedidtive vaiidity‘group and the cﬁtting
score was found to be L3. Therefore; it"was{feéoﬁmended

that all applicants falling‘below’MB be reje¢ted.
'IV. CROSS VALIDATION STUDY

A second method of estimating the prediqtivegoﬁer
of a test'ba%tery is by cross validation. Theiregression‘
coefficients from the regression equétion ?f the concurrenti
validitj(study were used to compute a composite corfelation

* for the battery and the prime criterion in the second group

3Baker, QRQ cit.

AW. E. Kendall and C. Harold Stone, Effective Person-
nel Selection Procedures, (Englewood Cliffs: Prentice-hHall,
Inc., 1956). R 5 .




tested. The composite correlation between the prime cri-
terion and the test battery was .2402. As the predictive
validity study found a significant multiple corfelation
between the prime criterion and the Pegboard-R and Assembly,
a composite correlation using the beta coefficients from
the prédictive study and the concurrent gbbup observations
was computed. The.composite correlation was .3286. |
Caution was required in interpreting:all of the
correlations between the.Pegbogrd-R and the criteria due
to the possible difference between the‘scores of normal gmi
»deaf‘subjecté'On the Pegboard-Rs On tbe'othef:ﬁand the-
| absence ‘of such a dlfference in the Pegboard-Assembly made
it clear that where this subtest correlated w1th the crlteria
it made a contribution that could not pe attr;bu@ed;tpéphe

hearing variable. -



“CHAPTER V.
FINDINGS AND CONCLUSIONS

In order to reduce its cost of.doing businesé,_ﬁhe
XYZ company deciaed to try to reduce its cost of ﬁrpduction
due to training'of new workers by selecting those applicants
who would eithef increase their production\more quickly to
the production equivalent to the minimum wage or ihcréaée
their production to above the former plant'average; The
carding departméht ﬁas picked as the focal point of the
study as most'employees worked there at one'time'of another.
An examination of‘the'produqtion_récords was made, and the
criteria were picked;l The prime criterionvwas the'mean
préductién,in‘dollars actually earned‘from‘thextehth to the
fourteenth pay perioa; The secondarj‘criterionwwas-the |
mean productibn in_dollars'actuéllyrearnéd fofithe fifst

through the fifth pay period. .

I.  FINDINGS

Three tesﬁs were used in the concurrent validity
étudy;;they were the Wonderlic Personnel‘Test, the Purdue
~Pegboard, énd the Thurstone Tempérament Schedule. The
Peafson product-moﬁent'corrélationvwas used to determine the
relation between the test scoreé ﬁnd fhe.ﬁrime criterion.

Then the Mherry-Doolittle‘Test.Sélection'méthod was used to

\
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select a composite of scores to prédict the prime criterion.
The result was a composite containing: The Purdue Pegboard
Right hand and Assembly scores; the Thurstoﬁe Temperament
Schedule Impulsive, Stable, Active, Reflective end Dominant
scores and the Wonderlic Personnel Test score. This com-
posite had a shrunken multiple correlation with the prime
cfiterion of .92 which was significant at'the_.Olrlevel;

In a predictive vallidity study, only thosé.tests
which were selected to prediqt the prime criterion in the
concurrent validity'study were included. The Wherry- .
Doolittle Test Selection method was applied again to the data
from this group. The Purdue Pegboard Assembly aﬁd‘Right
hand scores were found to be the best ?est battery. The
shrunken multiple correlation between two variables and the
prime criterion was .78 which was significant at the .01
level. A double cross validation yiélded a composite cbrref
lation of .2l when concurrent weights were appiied in the |
predictive group and a composite correlation of .33 when
prediétive'weights were applied in the concurrent grouﬁ,

The biserial correlations between the secondary
criterion and the tests proved not to be significant at the
.05 level in the concurrent valldity study. However, two of
the scores correlated enough with the secondary criterion to

suggest continuing their use in the validation study. The

A
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‘predictive study yieldéd biserial;correlations of .5810
and .6005 for these two scores. These were both significant
at the .05 level. .Upon computation.éf the , compound prob-
abi;ities, it was found that the null hypothesis fbf the
correlation between the secondary criterion and the Purdue
Pegboard Both hénds score could be rejecééd at the .01 level.
However, the corresponding hypothesis had to beiaccepteé
in the case of the Purdue Pegboard Right hand égore.' Fihally
- the most efficient cutting score fOr‘theiPurduefPegboard

Both hands score ﬁas'determined.
‘II. CONCLUSIONS

Despite the small size of the two groups, significant
results were obtained using a battery consistingfofgthe
Purdue Pegboard Right hand and Assembly scores. vIt would
appear that some degree of succeéss in predidtinémthe prime
criterion may'be'possible using these écoreé."ft&would'ais6
appear that the Purdue Pegboérd'Boﬁh‘hands'score‘hasyvalqa
as é.fredictor;ofltﬁe sécondary'cfiferion."Morevfeseérch';
with larger samples must bé carried on-in’ofder"t5"§é£erminé

accurately the galns to be eipécted.
IIT. SUGGESTIONS FOR FURTHER STUDY

The addition of a job replica would probably increase

\
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the predictive power of the test-?attery. Such a replica
might be constructed using 6ne or two different types of
‘barrettes carded in the plant. The score might be the total
ﬁnumber of barrettes carded within a.certainftiﬁé,f‘

Further investigations using larger saﬁpiésushoﬁld"
"be undertaken iﬁvthe afea of temperamént tests in"géherél
and the Thurstone Temperament Schedule in pafticular. 'fhé
Active, Vigorous, Dominant, and Social score§~§f'£he Thur-
stone Tempefament Schedule show.sgpg signs.of beiﬂgJof\pre_
dictive value in thisfsi‘tuafion° Further study should be
made with intelligence'testsitotége if a curvilinear relation

exists between intelligence and production criteria.
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Regression Equation for Concurrent Validity

Study:

X =
.Sog

Gross

Score

.0005 1/6 + .015L4Xy - _
TX11 + .0197Xy + .%056‘1/2‘- s0119X4 5

.31 1/8 44

.+’.oou8xlo - .383

= Estimate of production in terms. &f.
deviant wages from the minimum wage.

= Raw score of Pegboard-Assembly.

c
%6

Xl = Raw
_X8 = Raw
Xu = Raw
X7 = Raw
X2 = Raw
X12= Raw

sScore

score
score
score
score

score

‘ Regression Equation

Study:

Gross

Score

= .00L Xg +

of Wonderlic

of the Temperament-I
of the Temperament-E-
of the Tempegament;v
Pegboard-R.

of the Temperament-R

for Predidtive Validity

.0L4X, - 1.129

= Estimate of production in fermswﬁf ,
- deviant wages from the minimum wage.

= Raw score of Pegboard-Assembly

= Raw score of Pegboard-R
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