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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 ot 12 tests which measure nine aptitudes: General Learning
'Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
Dexterity; 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, pradict 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 also included.
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I The Genoul Ape:ltudc Test Battery. B=1002A, was t&in!..und to a samplé of 31
{ male applicants who were later employed as Press Opsrator 4-65.415 at Cerning

Glass Works, Greenville, Ohio. The criterion censisted of broad category
;jsupervisory ratings. Om the basis of mean.scores, correlations withithe

.t ware selected for inclusion in the test nerms. | \
. GATE Worm for Press Opevator 463,43 : PekdG or $-170 ]

: -~ Table 1 I showe, for B-1001 and B-1002, the minimm acceptable score for mh
" aptitude included in the test norms for Press Opsrator 4-65.413, .
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eriterion, job analysis data, and their combined sc_sctive efiiciency, Aptitudes
G-Intelligence, N-Numerical Aptitude, F-Finger Dexterity, and MeManual Du:torit-y
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ﬂ“ ur ohows that 80 pavesas ol the poor werhane weuid ao
he mo-mlcd test norms had been used in the selsctien precess.

.. Moreover, 27 of the 29 workers v~ made qualifying test scores, or 93 pe
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The data in Table V indicats that 1S o! tho 17 poor workers, or 88 percent of thﬁ.
did not uhun eho sinimm scores established as cutting scores mithe fécommended
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TECHNICAL REPORT

. Problew

This study wes conductad %o determine the Dest combination oZ aptitudes and
minimum scores to bs used as norms on the Ganerul Aptitude Test Battery for
the occupation of Pross Opsrstor 4-65.415. .

Sample
}

The GATB, 3-1002A, was administered durimg the period May te October 1957, to ‘,
64 male applicsnts who wers latar employsd as Prass Opsrator 4-65, 415 at '
.Corning Glase Works, Grasmville, Ohio. Applicants were referred on the basis

of education and/or prior work expsrisnce. Tha test results were not used as

a basis eithar for refarrel or for hiring. The training time consisted of a
period of 13 to 18 months, During the training period, 13 of the original
sample of 64 msn termimated chsir smploymsnt, wsre premoted, or were transferred
to other depsrtmemte., Therefors, the final sample for this study clibnuoto/of

51 men. ! v

Table II shows the meams, standard deviations, rangss, and Pearscn p'roduct'-'
moment corralations (coxrected for droad catogoriu) with the critorion for
age, education, and sxpsrisnce,

TABLE IX

Meatis (M), Standard Daviatioms ( 9, Ranﬁu, and
Pearson Product-Momant Corvelations (Corrected for Broad Categories)
with the Criterion (c¥) for Age, Education, and Experience

Press Operator &4-65.413

RS N
| . ‘ M | o { Range. ec®
. - R NN L';'l;*L;L AR WD e
Age (years) 28,9 | 647 19w45 | 003 |
Education (yearg) 11.3 77163 8s12 | =.082
. Exparience (months) | 22.4 [7%.2 | 20-24 .| . ..709%

*ksigni.ficmn: ag tha 051 lml

There are no significant corzelations bQMm age or education and the criterion.

The relatively widas range of agas in this sample is not a chance occurrence in

that the coupany made an effort to obtain this wariability to prevent eventual
mass persomnsl lozsas bacause of ratirements. Also the company set no specific
educational rxequirements, but an effort was made to obtain worksrs with some
high school tralaing, amd mot lasa thanm an eighth-grads education. The correla-
tion of .709 batween experiemce snd the criterion is significant at the .01
level., This may indicate that those workars who had more training at the time

of criterion collsction performed best om the job, or it may indicate a'bias en

the part of the raters in favor of those workers. However, no attempt was made
to correct the criterion for expsrience bscause the criterion is based on Broad
category ratings to which the stecistical cortection teclinique for nullifying
the influence of upnrtonca is not mpncnblo. 3
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Job_Description
Job Title: Press Oﬁe:ator 4-65.415

i $ Operates an automatic glass-forming machine to form molten glass
into sealed-baam type lamp lenses and reflectors; diagnoses defects and makes .

machine adjustments to produce product within specifications; records opera-
tional data.

|  Work Performed: Follows written specifications for determining various opera«

tional data pertaining to dimensions, temperatures, and allowable tolerancu.?
Starts, stops, and controls operation of machine, determining i:cs proper !
operation by observing operations, recorders, and gauges, Makes various valve
and wrench adjustments as necessary to produce quality ware. Adjusts feeder
attachment to maintain proper shape and size of drop, adjusts shears, delivery
chutes, needle height, sleeve, and stroke lever; lubricates chutes and adjusts
to assure that gob of glass loads in mold in proper position. Adjusts burners,
timing, and mechanisms on hole punch. Controls mold temperature, stroke, dwell,
alignment and timing to form ware according to specifications. Diagnoses glass
defects and faulty machine operation, and makes operating adjustments and minor
repairs. Changes machine equipment such as molds, shears, and plungzrs with
the assistance of Operator's Assistant. Assists in mactdine and feeder setups.
Records data on operations as directed. ‘

ngriu::tal Battery

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

The criterion consisted of pooled supervisory ratings expressed in three broad
categories. The Department Head and his assistant, in June 1959, :jointly rated
each worker Iin one of three categories: (1) highest third, (2) middle third,
and (3) lowest third. The distribution of the broad category ratings assigned
the sample group was 15 in the highest third, 19 in the middle third, and 17
in the lowest third. For computational purposes, the qualitative ratings were
converted to quantitative scores of 62, 51, and 39, for the higheu: third,
middle third, and lowest third, respucl:inly.

gl_alitatgve and Quantitative Analyses

A, Qualitative Analysis:

The job analysis indicated that ‘the following aptitudes nouured by the
GATB appear to be important for this occupation. .

Intelligence (G) - required to apply knowledge and follow specifications
for operation of the machine and to use judgment in disgnosing and
determining how to correct faulty machine performance. ‘ )

' , . |
Spatial Aptitude (S) and Form Perception (P) - required to understand and

visualize working relationships of machine parts in order to set up, adjust
and repalr machine. ‘Also required to observe, detect, and diagnose
inpert'ectionl in glass.
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Percep (Q) - required to read recorder and gages and to

record operational data.

Manual Dexterit

- required for rapid and ccordinated use of hands

and arms to manifulate controls for machine opers.ion and to use hand

tools to make mechanical adjustments and repairs.

On the basis of the job analysis data, none of the aptitudes are
considered obviously unimportant for performing the duties of this

job.

Quantitative Analysis:

Therefore, none of the aptitudes are considered "irrelevant". .

Table III shows the means, standard deviations, and Pearson product-
moment correlations (corrected for broad categories) with the criterion
The means and standard deviations of the
aptitudes are comparable tc general working population norms with a

for the aptitudes of the GATB.

mean of 100 and a standard deviation of 20.

TABLE IIT

. Means (M), Standard Deviations ( ¥), and
Pearson Product-Moment Correlations (Corrected for Broad Categotries)
with the Criterion (cF) for the Aptitudes of the GATB

Press Operator 4-65.415

*hSignificant at the .01 level
*Significant at the .05 level

N= 51

Aptitudes M " ct
G-Intelligence 107.1 11.8 231
V-Verbal AptitUde : 97.0 13.7 .259
N-Numerical Aptitude 106.6 12.0 «334%
S-Spatial Aptitude 111.8 15.8 -.083
P-Form Perception 100.7 15.2 177
Q-Clerical Percaption 101.3 11.2 224
K-Motor Coordination 98.5 18.7 .060
P-Finger Dexterity 97.5 19.6 357%
M-Manual Dexterity 110.2 17.9 |  .430%% .

\

) r.

Aptitudes G, N, S, and M have the highest mean scores and Apt:l.tudu G, v,

N, and Q have relatively low standard deviations.

For a sample of 51 cases, correlations of .3359 and .276 are liignif:lc'ant' at

S

" the .01 level and the .05 level of confidence, respectively.
corralates significantly with the criterion at the .01 level.
. and T correlate significantly with the criteriom at 'the .05 level.

Aptitude M

Aptitudes. ¥
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C. Selection of Test Norms
TABLE IV

Surmary of Qual_i.j:_ative and Quantitative Data

-y -

\ | Type of Evidence wreApt itudes
; ' CIVINISIPIQ IRIFIM
Job Analysis Data | - ' :
¢ Important X XXX X
. Irrelevant
.p . Relatively High Mean X X1X X
! . Relatively Low Sigma XIX|X X
y Significant Correlation
: with Criterion . X 1X | X
' Aptitudes to be considered
for trial norms G| IN]S Qj (P IM

Trial norms consisting of various combinations of Aptitudes G, N, 8, Q, F,
and M with appropriate cutting scores were evaluated against the criterion
by means of the tetrachoric correlation technique. A comparison of the
results showed that B-1002 norms consisting of G-90, N~100, F-70, and M-95
had the best selective efficiency. .

VII., Validity of Norms

The validity of the norms was determined by computing a tetrachoric correlation
coefficient between the test norms and the criterion and applying the Chi Square -
test. The criterion was dichotomized by placing workers™in the "highest third",
and "middle third" in the high criterion group. Workers in the "lowest third"
were placed in the low criterion group. This resulted in 17 of the 51 workers

or 33 percent of the sample being placed in the low criterion group.

" Table V shows the relationship between test norms consisting of Aptitudes G, N,
F, and M with critical scores of 90, 100, 70, and 95 respectively, and the
dichotomized criterion for Press Operator 4-65.415. Workers in the high
criterion group have been designated as "good workers" and those in the low
criterion group as "poor workers,"

TABLE V

Val‘dity of Test Norms for Press Operator 4-65.415
(G-go’ N"loo’ F“70, M-gs)

. N =51 . g o
" A SIS I e TN oot
ol ants | Non-Qualifying | Qualifying Total
Test Scores Iest Scores _
Good Workers 7 27 34
Poor Workers 15 2 17
- Total ' 22 , 29 4 51 -
Trat = .88 ' X2 = 18,476 )
@eper -+ "% P/2 &L .0003 '
The data in the above table .ndicate a significant rolationuhig between the
Q test norms and the criterion for the npplo.

ERIC . 6
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VIII. Conclusions

e o —————— P ¢ ———

On the basis of the results of this study, Aptitudes G, N, F, and ¥ with )
minimum scores of 90, 100, 70 and 95 respectively, have been established

as B-1002 norms for the occupation of Press Operator 4-65.415. The v
equivalert B-1001 norms consist of G-95, N-103, F-73, and M-100.

IX, Determination of Occupational Aptitude Pattern ' ,

The specific norms established for this study did not meet the requireméents - p
for allocation to any of the existing 23 ocoupational aptitude patterns, .
The Hata for this sample will be considered for future groupings of 1 [ )

occupations in the development of new ocoupational aptitude patterns,

1
A




