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ABSTRACT

The United States Training and Employment Service
General Aptitude Test Battery (GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests against success in many different occupations. The GATB
consists of 12 tests which measure nine aptitudes: General learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
Derterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of minimum qualifying scores for each of the sigrificant
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown in the job description presented in
this report. A description of the validation sample is included.
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STANDARDIZATION OF THE GENIRAL APTITUDE TEST BATTERY
FOR
STILLMAN ©u2.280

S0

Swummnnry

Tho Gomoral Aptitude Teost Battory, B-1002A, was administorod to a sampnle of
sixty~throa mon employed by the Sun 0il Company, Philadelphia, Pomnaylv.nia,
as Stillman 4-55.030. The oriterlon comnsisted of rank-ordor ratings made
by eight foromene On the basis of moan scores, standard deviations, corro-
lotions with the criterion, Jjob analysis data and their combined seleotive
officiency, Aptitudos G - Intelligence, P « Form Perception, K - Motor
Coordination and M -~ Memnual Dextority wore seleoted for inclusion in the
tost normmse.

JATB Norms foir otlllmqn BUD DR e Geni

Table I shows for B-1l00l and B-1002, the minimum acceptable score for each
sptitude included in the test morms for Stillman 552,280 e

TABLE 1

Minimum Acceptavle Scores on B-100l and B-1002 for _s-6u

B-1001 B=1002
. Minimum Acceptable . Mininum Accsptable
Aptitude | Tests Aptitude Score Aptitude | Tests Aptitude Score

G CB=-1.H 90 G Part 3 85
CB=l-I1 Part 4
CB=l-J Part 6

P CB=l=A 65 P Part 5 65
CB=-1-L Part 7

T CB-1-G 65 K Part 8 70
CB-1=X

u CB-1-1 65 M Part 9 65
CB=lN Part 10

L]

sZffectivoness of Norms

The datza in Table IV indicate that 15 of the. 20 peoor workers, or 75 perceoant of
them, did not achieve the minimum scores establishoed as cutting scores on the
rocommended test normse This shows that 75 percent of the poor workers would
not havo been hired if the recommended test norms had beoen usod in the selection
procéuse Moreover, 33 of the 38 workers who made qualifying test scores, or 87

neroant wore good workorse
Q

<



i.

II.

- 2 -

TECHNICAL REPORT

Pichlaonm

This study was conducted to determine the bost combiration of aptitudss aui
minizima scoros to bo used as norms or tho Gonoeral Aptitude Test Battory ioxr
the ocoupation of Stillman _H92..60,

Samole
PROERIPY. WS

Sixty-four mon employed as Stillman: “%7-UT0by the Sun 0il Company, Phila-
dolphia, Ponnsylvania, woere teosted in Scpteomlbor end Octover of 1954 vith the
Genoral Aptitude Toest Batisry, B-10024. All of tho men who wore testud had
workoed as Stillmen but had boen promoted to Shift Foremom. They vare
classifiod as Foremen in order to have salary status and to mako them purt
of menagemont with responsibility beyond 8 hours of duty. Howover, thoy
porformsd thoe duties of Stillmen. Eecause of union difficulties, it was
impossible to got a sample ut men prosontly cmployod as Stilllmen. Thers are
75 Still Formaon amployed by the company. Two wers excluded beforw Testing
because of physical disabilities, +wo were excluded at the request of the
company snd one was on extended leave. Six men wore not availabls at the

. time of tosting. One man was eliminated fram the sample afler tosting

because of a missing fingere, Thus the final sample consists of 63 men.

The Sun 0il Compaxny requires experionseod workers foxr the job of Stillman.

The workers must have speut at least five years in successive progression througa
the jobs of Utility Man, 2nd Class Helper and lst Clacs Helper in a Potroiewm
Refinery., On-the-job training is contimicusly providod om an informal. bacis.
Arrangemonts have also been made for the mem Vo study Pounsylvania State Uni-
vorsity Extonsion or Imbornational Correspondence School courses in Petroleum
Rofining. The men are hired as Utility on and work their way up to SUillmane.
Bach Stillmen supervises from one to eight Utility Men and lst or 2nd Class
Helpersa

Teble II shows the moans, standard deviations, ranges, Pearson product-mament
corrolations with the criterion, and the standard errors of correlation for
age, education and experiencse

TABLE II

Means (1), Standard Doviations (o), Ranges, Pearson Product-Momexds
Correlations with the Criterion (r), and the Standard Errors
of Correlation (o,) for Ags, Education, and Experience

Stillman . 5.2 289
N =63
u c Range T § O.
Age (yoars) - 26.4 | 4.5 | 39-87 ! .12 § .123
Education (years) 10.1 2.4 6-16 «Z5E | o119
Experience (months) 169.7 | 53.9 | 102-336 148 | <123
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CesTo 0 mo sigmificant corrolatiociw b suoom ags, oducubic: Lo oo €

W0 eriio cione  Tho mean for apgoe is roletively hiph. Howowwr, o .. o

Job and ot loast fivo yoars of exwporicnsc are roquired to qualify oy 1

Toro, workors aro not likeoly to bo vory young whon they entoer thiis coou ... ..

Tho experionoce data show that most of tho workers in this swiaplo hawe he .
oxtonsive oxporionco as Stillmen~-none has had less thon eight yours of ... purieonoé,

III, Job Doscription
Job Titlo: Stillmam SE7.7R0

Job Summary: Performs or direots others to perform the work entailed in the
safo and contimuous oporation of one or a battory of stills in which erudeo or
other oil is distilled to break it dowm into such products as gasolinc, keroe
sonoe, lubricating oil, fuel oil, wax, tar, and a variety of solvents,

Viork Performod: Operatos a unit by the adjustmont of kmobs on the instrument
panols of tho autcmatic conbrol equipment located in the unit control room:
Receives spocifications and instructions, both vorbal and written, from foveoman
and sots kmobs, velvos and levor arms on the autcmatic rogulators so that
proper coabination of flow tomperaturs, pressurs, vacuum, time catalyst,
chonical and other process wverisbles will rosult in the quality axd guaatity

of product stipulated. Mekes semo simple arithmetic cemputaticons, wccasionally
figures a percentage or ratio and calls upon knowledge of snd experionce with
pleat operation in order to set controls proporly to achievs desirce ros . lte
Turns, prosses or Throws knobs, bubtons and switchos on the combro: vun.i which
control motor actuated valvos located on the £low lines of the unit in order %o
Jbuild up or shut down the unit. HManually operates valvos on the unis or auxile
iory equipment controls undor cortain conditicus and with cortain equipnant
before, during and after unit operatiecn. Inspoots wunit or seoction of wint efter
shutdom; enters still and uses experience and portable gagos to meke suro a
condition oxists that is safe from explosion, fumes, acid, heat azd buris so
that repeir, maintenance, cleaners and othor non-operating persomuel may proceed
to work in or arcund it, :

Determines the presence and ceuse of trouble in automatic operaticn of a unit:
Observes continuously the readings of tho instruments seo that tomperatures,
flows and pressures are always in balance according to specifications. Obtains
chock point readings from a meter comnected with fixed type gages such as ther-
momstors and pressure gages at hundreds of different points throughout the unit.
Dotornines the location of ‘rouble by using experience and knowledgo to mediate
between the indications om the control panel and the actual physical point of
trouble in the unite. Action rapidly foliows a troublo dotermination and in

scae instances roquiros immediate movement through the unit, up laddera or stops
anZ alcag catwalks to manuslly operated valvos controlling fiows affected by the
vroudle. Determines the rewson for the trouble which might be: leaks, bloeckagoes
or feully valves in the unit; failure of pumps, compressors, pro-heaters or
otrer euxiliary equipment; wolume, temperaturd, pressure or characteristins of
flows entering the unit from another units Corrects condition causing trouble
vnen this oan be accomplished by routine mothods not requiriug repzir or maine
tenance. May discover trouble by the automatic operation of signal lights om
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tho control panol or thoe sounding of horns . “ L s
all conditiocns roquiring ovonm minor ropuir or meintensnca to thwe To.wmn o .
that he may chock condition and icsus a work pormite

Porfomas related clorical work: Obsorvos and rocords, at stated i ialtorir L,
tho readings of all instrumonts on a deily loz cheet. Makoz soro enuriv- 10 .
loz book which is mainteined on & permenont bazise DBnbors resuiis of v .it .. s

and laboratory toests on tho daily log sheote Proparos rolls, tapos, dices anad
charts of graph paper used in the recording inmstruments scmo of vhich r.guiro
linos to Vo drawn, figuros entorod, starting points indicated and inseriz in <the
instrumwont so that inking points are in the propor position to start reccordiag.
Reviows log sheot, loz book and notes whon starting to work so that cortinuity
of operation will continue. Reads and studies dlagrams and skotches whon unit
hoolk=ups are changed or new proocsies or equipmont is eddods

Patrols unit regularly to cheok oporations: Directs the work and maintains
close contact with Firoman, Gager, Punpmen, Topuan, and other hoelperze Nay
porforn or assist in the worlk of changing or regulating gas and oll burnor

hoads in the furnaces, manuelly operating valves to change oves pumps; oiling,
grecsing, packing, and standing watch at the small control boards in the furnace
aroa, and conpressor rocme. Makos sure that safety regulations are obsorved at
all times and that the entire unit is always in safe operating cornditicn.

Tests product at prescribod intervals: Opens blesdor valvos located at cortain
points in stills, bobttoms of tanks and on flow linos and withdraws semples of
liquids or gases into containers desigrod for partioular products. Weolghs gasz
for specific gravity on an analytical scalo and liquid for specific gravity
with a hydrometor. Observes color of liquil product and caaperes with charts

to doternine whether procossing is precosding properly with respoct o importeat
factors moasurable by colore. Forwards thoseo and other samples to laboratory at
proscribed intervals during the day. Receives result of some of the laboratory
analyses within a short time period the szme day so that adjustmeut in process
ney be made immediately in order to provent wastage of time and producte

Exporimsntal Battery

All of the tests of the GATB, B~-lJ02A, wWeio administered to the sample groupe

Criterion

The criterion consisted of supervisory ratings in rank order. Thore were eight
foremon apd each of the 63 workers were rated by at least two different forsmen,
with the »xzception of one man. Each of the eight rators evaluated as many men
as possible, taking into considoration his knowledge of tho person and the
quality and quantity of work periformede Theo ratings are based soiely on the
2bility of the men in the sample to work as Stillmon and do not include any
evalusbtion of their ability as foremsn. For computaticnal purposes, the

ratings were converted 4o linear scores and then averagede
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atisticel end Qualitative Analysis

Tabdle ITI shows the moons, standerd dovintiong, Pearson product-momany oo, .-
P
Py

letions with the eriterion, and the andard errors of correlation o ti.

aptitudos of tho GATB.

The mecans and standerd doviations of tho aptitudes are comparable to generail
population norms with a mean of 100 end a standard deviation of 20,

TABLE IIX
Moans (M), Stendard Doviations (o), Poarson Product-loment Corre-
lations with the Criteriom (r) and the Siandard Ecrors of
Correlation (oy) for the Aptitudes of tho GATB

Stillman °%%.2E0

N =863
Lptitudos M c r Op
G-Intellipence 976 1602 e ZB T i « 107
V-Verbal Aptitudo 26,0 163 e J0B* «1314
H-lumorical Aptitude 6.7 : L8e4 | <225 #3120
S=-Spatial Aptituds 91,5 173 o &3 4%k 102
P-Form Perception 20.8 16,2 « 01 «115
Q~Clericanl Percopition 0.7 12.8 125 124
K-Motor Coordination 868,51 17.2 305 114
F-TFingexr Dextority 72,0 16.0 154 123
M-lionual Doxterity 85,5 1663 113 e124

**Significant at the .01l level
*Significant at the «05 lovel

The statistical results wore interproted in tho light of the job eualysis
data. Tho job analysis indicated thet tho following aptitudes moasured by
the CGATB appear to be important for this ocoupatioi:

Irtelidgonce (G) - noodod to ccmprehend thoroupghly tho functions and
principles of refimery oporation and to study snd absord mow operating
techniguoese It is also requirod in order te make judgmonbts and docisions
that are nocessary in daily cperatiom and to locate and diagmose troublie
when indicated by control pancle

Forn Percoption (P) - roquired to obsorve all the irscirumsnts and
rccordings contiuuwously including graphice lines on choris, numbors, ete;
to idontify sccurately needle point readings and graph doviations; and
to propare graph paper and charts indicating starting points, iining up,
entering nmmbers and accuwrately inscriing in insbrumantse

Clericel Porcepiion (Q) « required to read and properly record huadreds
or imporitent and widely differcnt itoms each day; to kowp accurate
tabular records on log sheet and in lop bovlz; and to relate quantities of
mambers to symbols in order to writo ruporvse

6
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Yolor Coordirelion (K) = reguiroed to adjust instruwrene. & Lile o &L

50105

1 ~swal Doxtorits (M) - roguired ©o menipulate knobs, wu.curs ool soh L

on cororot porol; so place charbs,; vzpas ond graphs in e v ool plav
3 o

£ the instrumonbs; to sot conbtrel arms and necdle points 10 nrug,
recording positions and to turn whools and valvos om tho sizil wi
auxiliary equipment.

he highost mean scores wore oviained for Aptitudos &, W, V axd § riopectivily,
in écerensing ordor of magmitude. AlL of the aptituidos have zsiomde L+L.tlondg
of less than 20 with Aptitude Q oxhibiting the smelicst clemdard devanbliin.

<>

NG SR ¢ SV

Thon N = 63, corrulations of o324 zxnd ,248 are siguificaad ab e Ok lewl
and the «05 levol, respoctivolye. @ Apbtitiudes G axd S corrolato sigriilisciiuy
with the critorion et thoe 01 level of confidencee Aptitudes V, P zud X

corrolate significantly with the critesion at tho 405 level of conficintoe

Aptisuados G, P, K and M wore considovod for inslusion in the test nerms on
tio baris of tho qualitativo and gquantitative factors cited above: all four

2 those aptitudos appoar to be important in torms of job analycis duta,
Aptituies G, P, and X show significent cerrelatien with the critoriva and, in
cddition, Aptitude G has the highest moanm scorce

Althoupgh thero is scme statistical evidence of significance for Aptidez V, K,
nud S which warranted some preliminazy consideration of thoge wuptit..ags for
inclusici in the test norms, none of those aptitudes appearsd to be ou imnor-
tont as Aptitudss G, P, K, and M on tho basis of the job analysis data. There-
fore, they were not included in the final normse

Considoration was also given to the inslusion of Aptitude Q in the Test L. made
However, since Aptituds Q did not apposr to be as importent oa the ui.s 2%
statistical results as Aptitudos G, P, and K, it wos cmitted froax the bownv

IiCITiS e

[T

otrachoric correlntions with the crifturion were computed for several s.os of
rial norms consisting of various combinatioms of Aptitudos G, P, ana X cnd

G, P, ¥, and M. Although Aptitudo M did not show sipgnificant correlati... wila
the :riterion, it tended to increase the solective efficiency of norms walch
insius.dAptitudes G, P, and K¢ Therefore, Aptitude M was included in the final
R I
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The cutbting score for Aptitude & was set at one standard deviation unit below
“he meszn and rourded to the higher adjscoent five point ascore levwel. For
aptitudes P and K the minimum scores were gset at one stanfard i .tion umit
holow their respective mean scoros nr’ rounded to the nearest Tiv: peint score

ierslos  The cutbing score for Aptitilo M was sob al oxo gtendurd devisiion unit

pelow 1o mozn and rournded to the lower adjacont five poinl score level,
Sektfwﬁycutting scoreos ot these levels yioldoad the best solective siliciensy
fom sho norms and resulied in scores of 85, 65, 70, and 65, for Aptitudes G,

*, %, ad 1, respectivelys

oo emb Validity or Norms
Jer %rs purpose of compubing the tetrachoric correlation cocifficient beT .
Lo tuct royms snd the criterion and ap -ying the Cii Square teost, ww wrav.siew
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