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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

Deyterity; 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 rinimum qualifying scores for each of the significant

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 GENERAL APTITUDE TEST BATTERY
FOR

STILLMAN 542.2R0

S wnrriry

The General Aptitudo Toot Battory, B-1002A, vas administorod to a sample of
sixty-three mon employed by the Sun Oil Company, Philadelphia, Pennsylvaila,
as Stillman 4-55.030. The criterion eonsistod of rank-ordor ratings made
by eight foremen. On tho bastl,s of moan scores, standard deviations, corre-
lations with the criterion, job analysis data and their oombined seleetive
ofeieiency, Aptitudes G - Intolligonce, P - Form Perception, K - Motor
Coordination and M - Manual Dexterity wore seleotod for inolusion in the
test norms.

GATB Norms for Stillman 2.2fl -

Table I showm for 13-1001 and B-1002, tho mlnimum aceeetable score for each
aptitude included in the test norms for Stillman 542.280

TABLE I

Minimum Acceptable Scores on. B-1001 and 13-1002 for L.s-64

B-1001 B-1002

Aptitude Tests
Minimum Acoeptable
Aptitude Score

Aptitude Tests
Mininum Aooeptable
Aptitude Score

G CB-1-H 90 G Part 3 85
CB-1-1 Part 4
CB-1-J Part 6

P GB-1-A 65 P Part 5 65
CB-1-L Part 7

T CB-1-G 65 K Part 8 70
GB-1-K

LI CB-1-M 65 M Part 9 65
CB-1-N Part 10

zffectivemess of Norms

The data in Table IV indicate that 15 of the 20 poor workers, or 75 percent of
them, did not achieve the minimum scores established as cutting scores on tho
recommended tost norms. This shows that 75 percent of the poor workers would
not havo been hired if the reoommended test norms had been usod in the selection
proc.1.... Moreover, 33 of the 38 workers who made qualifying test scores, or 87
percent, more good workers.
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TECHNICAL REPORT

I. Pl-ehlerm

This study was conducted to determine the best combination of aptitud.:,s
minimum scores to be used as norms on the General Aptitude Tout Battery or
tho occupation of Stillman

Samr)le

Sixty-four mon employed as Stillman. -2-")by the Sun Oil Company, Phila-
delphia, Pennsylvania, were tested in Septombor and October of 1954 N.ith the
General Aptitude Test Battery, B-1002A. All of the mon who wore tostud had
worked as Stillmen but had boon prometed to Shift Foremon. They were
classifiod as Foremen in order to have salary status and to make them part
of mannsemont with responsibility beyond 8 hours of duty. However, they
performed tho duties of Stillman. Because of union difficulties, it was
impossible to got a sample ,-)r men prosontly employed as Stillmen. Thera are
75 Still Foraaon employed by the company. Tao mere excluded beferci testing
because of physical disabilities, two were excluded at tho request of the
company and one was on extended leave. Six men wore not available at the
time of tosting. One man was eliminated from the sample after tooting
because of a missing finger. Thus the final ample consists of 03 men.

The Sun Oil Company requires experienced workers for the job of Stillmnn,
The workers mu:A have spent at least five years in successive progression througa
the jobs of Utility Man, 2nd Class Helper and 1st Claes Helper in a Petroleura
Refinery. On-the-job training is continuously provided on an informal basis.
Arrangements have also been made for t'ae men to study Ponnsylvania State Uni-
versity Extension or International Correspondence School courses in Petroleum
Refining. The men are hired as Utility Men and work their liay up to Stillman.
Each Stillman supervises fraa one to eight Utility Men and lst or 2nd Class
Helpers.

Table II shows the moans, standard deviations, ranges, Pearson product-moment
correlations with the criterion, and the standard errors of correlation for
age, education and experience.

TABLE II

Means (M), Standard Dariations (0), Ranges, Pearson Product-Moment
Correlations with the Criterion (r), and the Standard Errors

of Correlation (cri..) for Age, Education, and Experience

Stillman 5 2.280
= 63

11 cr Range r
.....--.

a .1.......4
Age (years) 46.4 4.5 39-57 -0142 .123
Education (years) 10.1 2,4 6-16 .2r,;6 .119
Experience (months) 169.7 53.9 102-336 .148 .123



FILMED FROM BEST AVAILABLE COPY

no signtficant corro1at7io: h. vor ago, oduc:,tiLl
Tho moan for ago is rolt,zivoly high. Hol,..;)4,1%

job at loivit five years of oxporislcc aro roquirod to qr-lIfy ; 4 1
fore, :,erers aro not likely to be vo..--y young mhen thoy onto oti
Thu expo--ionoo data show that most of tho markers in this amulplo h, ,

extensive oxporionco as Stillmon--none has had less than ei(f,ht yoLrs of ...ly_rienoeo.

III. Job Description

Job Title: Stillman 52-20.

Job Summary: Performs or directs others to porform tho work entailed in the
safe and continuous oporation of one or a battory of stills in which crude or
other oil is distilled to break it down into such products as gasoline, kero-
sene, lubricating oil, fuel oil, wax, tar, and a variety of solvontoo

Work Performed: Operatos a unit by the adjustment of knobs on the instrument
panols of tho automatic control equipment located in the unit control room:
Receives specifications and instructions, both vorbal and writton, from foeoman
and sots knobs, valvoo and levor arms on the automatic rogulators so that
proper combinateon of flow tomporaturo, preosure, vacuum, tine catalyst,
chemical and othor process variableo will rosult in tho quality arZ, quantity
of product stipulated. Yokes somo simple arithmetic cemputatione, occaeionally
figures a percentage or ratio and calls upon knowledge of and experience with
plant operation in order to set cortrols properly to achievo desired meat.
Turns, presses or throws knobs, buttons and switches on the contrab eanee which
control motor actuated valves located on tho flaw linos of the unit en order to
build up or shut dawn the unit. Manually operates valves on the une;; or auxil-
iary equipment controls under certain conditions and with cortain equip:lent
before, during and after unit operation. Inzpeets unit or section of unet after
shutdown; enters still and uses experience and portable gages to make sure a
condition exists that is safe from explosion, fumes, aoid, heat and buree so
that repair, maintenance, cleaners mad othor non-operating personnel may proceed
to work in or around it.

Determines the presence and muse of trouble in automatic operation of a unit:
Observes continuously the readings of tho instruments so that temperatures,
flows and pressures are always in balance according to specifications. Obtains
check point readings from a meter connected with fixed type gages such as ther-
mometers and pressure gages at hundreds of different points throughout the unit.
Determines the location of trouble by using experience and knowledgo to mediate
boteeen the indications on the control panel and the actual physical point of
trouble in the unit. Action rapidly follows a troublo dotermination and in
scme instances roquiros immediate movement through the unit, up ladders or steps
arl along catwalks to manually oporated valvos controlling flows affected by the
trouble. Determines the reason for the trouble which might be: leaks, blockages
or faulty valves in the unit; failure of pumps, compressors, pre-heatero or
other auxiliary equipment; volume, temperature, pressure or characteristies of
flales entering the unit from another unit. Corrects condition causinG trouble
Ishen this can be accomplished by routine methods not requiri6g repeir or main-
tenance. May discover trouble by the automatio operation of signal lights on

4
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the coatrol panel or the sounding of horas connoctod to tho oc,a7laa
all conditions roquiring ovon minor repair or maintonanco to tho feaaaa_
that he may chock condition and issue a work permit.

Perforlas related clerical work: Obsorvoa and records, at stated lat.- -,

tho readings of all instruments on a daily log shoot. MakoL:

log book ahich is maintained on a pormauont basis. Entors roaalto of aa

and laboratory tests on the daily log shoot. Prepares rolls, t-;., diaos ana
charts of graph paper used in the recording instrumonto scmo of ahich requiro
lines to be drawn, figuros entored starting points indicated and insoras in the
instrumont so that inking points are in the proper position to start recording.
Roviow-s log shoot, log book and notes whom starting to work so that cortinuity
of operation will continue. Reads and studies diagrams and skotohes when unit
hook-ups are changed or new pr000saos or equipment is added.

Patrols unit regularly to chock operations: Diroots the work and maintains
close contact with Fireman, Gager, Pumpran, Topaian, and other helpers. May
perform or assist in tho work of changing or regulating gas and oil burner
heads in the furnaces, manually operating valves to change over pumps; oiling,
greasing, packing, and standing watch at the mall control boards in the furnatle
area, and compressor room. Makes sure that safoty regulations are observed at
all times and that the entire unit is always in safe operating cordition.

Testa product at prescribod intervals: Opens bleeder valves located at certain
points in stills, bottoms of tanks and on flow linos and withdraws sampleo of
liquids or gases into containors dosignod for particular products. WeiThs gas
for specific gravity on an analytical soalo and liquid for specific gravity
with a hydrometer. Observes color of liquid product and comparer, with charts
to determine whether processing is proceeding properly-with respect .:As importaat
factors moasurable by color. Forwards thoao and othor samples to laboratory at
proscribed intervals during the day. Rocoivos result of same of the laboratory
analyses mithin a short time period the same day so that adjustment in process
may be made inmediately in order to prevent wastage of time and product.

rv. Exrerimental Battery

All of the tests of the GATB, B-1002A, were administered to the sample group.

V. Criterion

The criterion consisted of supervisory ratings in rank order. Thore mere eight
foremen and each of the 63 merkors mere ratod by at loast two different foremea,
with the exception of one man. Each of the eight raters evaluated as many-men
as possible, taking into consideration his knowledge of tho person and tho
quality and quantity of work performed. Tho ratings are based solely on the
ability of the ran in the sample to merk as Stillman and do nut inolude any
evaluation of their ability as foremen. For computational purposes, the
ratings mere converted to linear scores and then averaged.

5
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VI. tt..stica1 and Qualitative Analsis

Table III shows the moans, standard doviations, Pearson product- ce:--..--

lations with the criterion, and the standard errors of correlation fol-
aptitudos of tho GATB.

The means and standard doviations of tho aptitudes are comparable to genorul
population norms with a 'man of 100 and a standard doviation of 200

TABLE III

Moans (11), Standard Deviations (0), Poarson Product-Moment Corre-
lations with the Criterion (r) and the Standard Errors of

Correlation (qui) for the Aptitudes of the GATB

Stillman 542.200

N = 63

Aptitudos 11 cr r crr

G-Intelligenco 97.6 16.2 387** ,107
V-Verbal Aptitudo 06.0 16.3 .300* .114
N-runerical Aptitude 06.7 15.4 .225 .120
S-Spatial Aptitudo 91.5 17.5 454** .102
P-Form Perception ao.s 1602 .301* .115
Q-Clerioal Perception 93.7 1208 .125 .124
K-Motor Coordination 8605 17.2 .305* .114
F-Finger Dextority 7900 16.0 .154 .123
M-Manual Doxtority 85.5 16.3 .113 .124

**Signifioant at the .01 levol
*Significant at the .05 level

The statistical results mere interproted in tho light of the job analysis
data. Tho job analysis indicated that the following aptitudes moasured by
the GATE appear to be important for this 000upation:

Interiironce (G) - noodod to comprehend thoroughly -Lilo functions and
principios of refinery oporation and to study and absorb now operating
techniques, It is also required in order to nake judgments and docisions
that aro nocossary in daily operation and to looate and diagnose trouble
when indicated by control panel.

Fora per2:52.- - roquired to observe all the ins-.;rLalonts and
recordings continuously including graphic linos on churss, ramborb, etc;
to idontify accurately noodle point readings and graph deviations; and
to prepare graph paper and charts indicating starting points, lining up,
entering numbers and accurately incorting in instrumzInts.

Clerical Perception (Q) - required to road and properly record hu_adreds
of important and-VaorY different items each day; to %oup accurate
tabular records on log sheet and in log book; and to relate quantities of
nunbers to synibols in order to urite ropor;:a.
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Coordiratden (K) - required to adjust instrumant_ d_

SC:-.1CtZ.

7-nrf.,1 Dexterity (m) - required to manipulate knobz, at,
-.. -.------
On cenarel panel; 1,-,o place charts, taeas and graph:, in --e r aaai 2-....

of the instred-ents; to sot central aros and needle poia..t ..-2L.-

rcccrdins poeitions and to turn wheols and valvoa on the Ltd aad

auxiliary equipment.

The highest mean scores lwro obtained for Aptitudas G, N, V :Ina S r
in decreasing order of magnitude. All of the aptitddes have ztandaz'd d, tiona
of less than 20 with Aptitude Q odfaibiting tho amalicat etandaz:d de%latde:_.

Then N=:63, correlations of .324 aad 02-18 are significant at t'ae .01 latal
and the .05 level, respectively. Aptiadez C and S corrolato sig-aifdaa_ta.y
with the criterion at the .01 level sf confidonco. Aptituaos V, P aad
correlate significantly with the crite:ion at tho .05 level of confidonce.

Anti:udos G, P, K and/Aware considared for inclusion in tho test norms ad
-Ca() ba7is of tho qualitative and quantitative factors cited above: all four
of thao aptitudes appoar to be Important in terms of job annlyai -ata;

Aptitudes G, P, and K allow significant correlation with tho critarLaa and, in
addition, Aptitude G has the highest moan score.

Although thoro is somo statistical evidence of significance for Apti--adca V* II,
nnd S Id,.ich warranted some preliminary consideration of those aptitaaas far
inclusion in the test norms, nen() of t:leee aptitudes appeared to be as Laaar-
tant as Aptitudes G, P, K, and M on tho basis of the job analysis data. There-
fore, thoy were not included in the final norms.

Considoration was also gjgen to the inclusion of Aptitude Q in the test a.a.d.
Hawever* since Aptitude Q did not appear to be as important on the basi ar

statistical results as Aptitudos G, P, and K, it was omitted from the teaa
norms.

Totrachoric corrolatiol..s with the critarion were computed for severah s.-sa of
trial norms consisting of various combiaations of Aptitudos G, P, and K and
G, P, K, mad M. Although Aptitudo M did not show significant corrolat:i w_ta
the azitorion, it tended to increase tho selective efficioncy of la,,rms waich
inclu:alAptitudes G, P, and K. Therefore, Aptitude M was included in the fins,'
test norms.

The cutting score for Aptitude G was set at ono standard deviation unit bolos:
7he mean and rounded to the higher adjacent five point score level.. For
a:,titudes P and K the minimum scoree were sot at one stand.ard de-- tion unit
hfilc-.; their reepective moan scores ad rounded to the nearest z'-1.-; potat core

Tho cutting score for Aptitlale M was sot at ono stanCard 4eviation unit
Wow le moan mad rounded to the lovJer adjacent five point seere level.
Sak.tf-ae,,Iutting scores at these levels yielded the best selective efficienay

norms and resulted in scores of 85, 65, 70, and 65. for Aptitudes G,

..od i respectively.

r` ent Validity o: Norms

cr t'aa purpose of computing the tetracheric correlation coaffisient bet-
the tast norms and the criterion and ap.,_Iyizg the ChI Square tez;ti, eho


