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ABSTRACT

The United States Trainring 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
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 minimum 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 also included.
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STANDAUDIZATION OF THE GUNERAL APTITUDE TEST BATTISICY
FOR

SERVICE ENGINEER (Mach. Tools & Access.) 5-83.988

B-453

Summary

The General Aptitude Test Battery, B-1002A, was administered during the period
1956-1959 to 50 males employed as Scrvice Engineers 5-83.986 at 29 Do-All
Companics located in various cities in ten States and two provinces in Canada,

The Criterion consisted of broad category rat’ngs assigned by the Service

lana;er. On the basis of mean scores, standard deviations, correlations with

the criterion, job analysis data and their combined selective efficienzy,
Aptitudes G-Intelligence, S-Spatial Aptitude, and M-Manual Dexterity were selected
for inclusion in the test norms.

GATB Norms for Service Engineer 5-83-988 - B-453

Table I shows, for B-1001 and B-1002, the minimum acceptable score for each
aptitude included in the test norms for Service Engineer 5-83.938.

TABIE I
" Minimum Acceptable Score: on B-1001 and B-1002 for B-L53

[ B-1001 | " p-1002 |
\
" Aptitude | Tests |Minimun Accepbable | Aptitude| Tests |ilinixnun Acceptablo '
Aptitude Score , Aptitude Score
G CR-1-H 100 G Part 3 95
CB-1-J . Part L
CD=1-I: ' Part 6
S CB=1~F 90 S Part 3 | 85
CB-1-H
M CB-1-M 90 | M Part 9 85
.| cB-1-N o Part 10

Bffectiveness of Norms

The data in Table VI indicate that 11 of the 15 poor workers, or 73 percent of
theim, did not achieve the minimumscores established as cutting scores on the
recomnended test norms. This shows that 73 porcent of the poor workgrs would
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not have been hired 3£ il reconmeudad Loat norms had been used in the celesion
procasse Moreover, 30 oX ithe A workers who made aualifying taest scores, or 88
percent, were good workers. -

I.

IIe

Puonso .

This study was conducted to detemine the best combination of aptitudes and
minimun scores to be uscd as norms on the General Aptitude Test Battery for
the occupation of Service Engincer 5-83.9088. ' '

Sample

The General Aptitude Test Battery, B-1002A, was administered at various
times during the period 1956-1959 to 56 males employed as Scrvice Ingincors
5-83.988 by Continental Machines, Incorporated, of Savage, Minnesota, and

by various affiliated Do-All Companies in several cities of the United States
and Canada. The final samplec consisted of 50 maies employed.by 29 Do-4ill
Companics located in the following cities: Atlanta, Raltimore, Tuflalo,
Charlotte, Chicazo, Cincinatti, Cleveland, Dallas, Dayton, Decnver, Detroit,
Grand Rapids, Hartford, Houston, Indianapolis, Kansas City, Los Angcles,
Minneapolis, Hontreal, Nashville, New York, Mutley (New Jersey), Philadelphia,
Pittsburgh, Rockford, St. Louis, San Francisco, Toledo, and Toronto.
Although GATB data were obtained for several Service Engineers 5-03,9808
tested in Ohio, Pennsylvania, and Texas, these individuals were not included
in the final sample because they had not completed the training period at
the time the data were analyzed. -

The company prefers to hire applicants who are between the ages of 25 and
L5 years, have completed high school, and have some experience in nmechanical
or related occupations. None of the applicants are selected with the use
of tests. The company maintains a six to eight week training program for
new employees at the factory. After that period, workers are expected to

.be able to perform. all job dutics. All workers in the sample had at lecast

six months of experience in this occupation.

Table II shows the means, standard deviations, ranges, and Pearson product=
moment correlations with ‘the criterion for ape, education, and experience.

TABIE II
Means' (M), Standard Deviations (o), Ranges, and Pearson
Product~Moment Correlations with the Criterion (r) for Age,
. Education, and Experience

Service Ent;ineer 5-83.908

N = 50
.- ' M | .0 - Range R
[Age (years) . I 323 7.6 | 21-8L —.113
" [Bducation (years) 11.7 1.4 - 8-15 11l
Experience (months) 2hoby 20,2 . 6-8l; 005

v
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There aro no vignificant correlations with the criterion for age, education or
expericncce The data in Table II indicate that this sample is suitable for tcst
development purposcs with respect to age, cducation and expcricnces

III. Job Description

Job Title: Service Engineer, 5-83.988

Job Swmmary: Inspects, diagnoscs and appraise? customers' surface grinders,

. . s/»_]; LA ﬁqu h/.'-'.!""/‘{,/ ,{_ 1 .
Pand saws, contour machin~s, power saws and,ond .l machines to fake adjust-
ments, estimate costs, and make nccessary repairs and replacement of parts
to continue trouble free production.

Work Ferformed: Estimates costs: Studies assignment from office managcr
by checking service on machines ovmed by firms requesting service. In-
spects and runs machine noting malfunctioning and symptoms to make coricct
diagnosis and appriasal based on judgnent and knowledge. Infomms customer
of cost on other than guaranteed service jobs.

Replaces and adjusts parts: Orders all necessary parts; teaxrs dovm machine
to remove defective parts and replaces guch parts according to instructions
on installation shoets. Checks own work; makes adjustments and runs

machine to make sure that it functions properly.

Prepafeé service records Follows chart giving check points on all trouble-
shooting work; shows services rendered and cost of parts installed.

Sales: Solls machinos, parts and machine modermization kits.

IV. Experimental Battory

All of the tests of the GATB, 1B-1002A, wore administered to the sample [roup.

" Ve Criterion

The criterion consisted of broad category supervisory ratings in the form -
of letter grades (A,B,C,D,and I') assigned’ by the Service Manager. DBecause
of the longitudinal nature of the study it was considered advantageous to
treat the group initially tested - and already employed at the time of
initiation of the study - as subsample I (N=35). All Service Engineers
subsequently hired and tested were assigned to Subsample IT (N=15). The .
first ratings for Subsample I were made in December 1958 and the second
! were obtained in March 1959. For the remaining 15 workers, who make up
Subsample II, initial ratings were obtained in March 1960 and reratings
were obtained in April 1960. ' S




Table III shows the total number assigned to each broad category for each
subsanmple. ' ' )

TABLE III

Numbers of Subjects Assigned to Different Broad Categorics

Rating | High | Average Low Totals
Subsample I 9 | 15 11 35
Subsample II 6 5 L 15

Totals - - |15 20 15 50

These broad catepory ratings werce converted to broad numerical scores for pur-
poses of computation of corrclation cocfficients. This conversion gave 38 as
a munerical score for low -criterion, 50 for average, and 62 for nivh, The
critical criterion score.then becamc 39, '

VI. Qualitative and Quantitative Analyses
Ae Qualitative Analysis:

The job analysis indicated that the following aptitudes measured vy the
GATB appear tobe important for ithis occupation.

Intollipence (G) = Required to learn tronble~shooting techniques
-and procedurcs, to -diagnose and correct malfunctions of machine
-operations, and in proparing -andinterpreting reports and in-
. structionse Also used in computin; costs for customers .and 1o
. estimate machine requirements to fit customers' needs.

Numerical 'f\p:bitlide (N) -‘Réquired in computing costs of materials
. and services. ‘

‘Spatial Aptitude (S) - Needed to visualize machine parts and their
effect in proper machine operation and setup. Also needed for
relating malfunctions to service charts and procedures.

Manual Dexterity (M) - Necessary to-handle tools and parts during
disassenbly, repair, adjustment, and operation of machines.

On the basis of the job analysis ;da‘oa, no aptitudes were considered irrelovant.

o




B. Quantitative Analyuis:

Table IV shows the means, standard deviations, and Pearson product-moment,
corrclations (corrected for broad categories) with the criterion for the
aptitudes of the GATB. The mcans and standard deviations of the aptitudes
are comparable to gencral population norms with a mean of 100 and astand-
ard deviation of 20. o

- TABLE IV
. Means. (M), Standard. Deviations (6), and Pearson Product-lioment

Correlations (Corrected for Broad Categories) with the Criterion (c') : .
for the Aptitudes of the GATB

N =50
- Aptitudes - M . el
"GfInﬁc;Iligence" © 1108.6 - 12.3 Ji36se
V-Verbal Aptitude | 103,0 14.0 « 3003
Nelumorical Aptitude | 03,6 | . 13.7 6T
S-Spatial Aptitude 112.1 16,9 .229
P=Form Perception .. 202, ], 16.3 . 03763t
Q-Clerical Perception | 102.9 * - -1l.5 ___e319%
. K=Motor Cooi*dir;ai.;iéh '101-.1 ‘ 1:’3.8 . «296:%
.F-mgé'rmxtérity' | 109.7 ' 18.2 .223
J-Mamual Dexterity | 111.7 21.6 87

sSignificant at the 0l level
' #Significant at the .05 level

Aptitudes S, T and M have the highest mean scores. and Aptitudes G, v,
N and K have relatively low standard deviations..

For a sample of 50 cases, correlations of <361 and 279 are significant
at the .01 level and the .05 level of confidence, respectively. Aptitudes o
G, N and P correlate significantly with the c.iterion at the .0l level. |
‘Aptitudes V, Q, K and Il correlate significantly with the criterion at .
B 'thG 005 levql.' T b "‘ ( ’ ' : :




C. Selection of Test Noms

ViI.

TABIE V
Summary of Qualitative and Quantitative Data

-

Trial norms consisting of various combinations of three and four of
Aptitudes G, V, N, S, P, Q; K and M with appropriate cutting scores were
ovaluated against the criterion by means of the tetrachoric correlation
techniques A comparison of the results showed that B-1002 nomms con-
sisting of G-95, S-85 and Y-85 had the best selective efficiencye .

Validity of Norms

The validity of the norms was determined by computing a tetrachoric cor=-
relation coefficient between the test nomms and the criterion and
applying the Chi Square test. The criterion was dichotomized by
placing as close as possible to one~third of the sample in the low cri-
terion group.. A criterion critical score of 38 was used and resulted in
15 of the workers or 30 percont of the sample being placed in the low
criterion groupe - a o

-

Table VI shows the .relationship. between test norms consistin,g:'of Aptitudes
G, 5, and M with critical scores of 95, 85, and 85 respectively, and the
dichotomized. criterion for Service Engineer 5-83.,988s Workers in the high

criterion group -have been designated as "good workers" and those in the
low criterion group as 'poor workers." o

'Y

: . Anﬁitu(los i
Type of Evidence ST VYT RIS, Pl o[ K T
Job Analysis Data '
Important ' X ' X
Irrelevant ] .
- - _
Relatively High Mean un X X
Relatively Low Sigma__ x x| x| X
Significant Correlation .
with Criterion
: 1. X1 X Xt L e
Aptitudes to be considered
for trial norms S .
X1 X1 XL X1 X X

- SRR
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TABIE VI
Validity of TesﬁNorms for Service Engineer 5-83,988
(G-95, 5-85, M-85)

N = 50
Hon-Qualllying | ualifying | Total
Test Scores Test Scores ‘
Good Workors 5 30 35
Pooxr Workers 11 N 15 .
Total 16 34 50
Thet = o801 X% = 1,220
o ‘
Ttot = 42l p/2 . &.0005

The data in the above table indicate a 31gnificant relationship between' ‘
the test norms and the criterion for the samples -

Conclusions

On the basis of the results of this study, Aptltudes G, 3, and M

with minimum scores of 9;, 85, and 85 respectively, have been established

as B-1002 norms for the occupation of Gervice Engineer 5-83.988. The
equivalent B-1001 norms consist of G--lOO, S5=90, 1i=90, - '

‘Determination of Occupational Aptitude Patterns

Of the existing 35 OAP's, a signifn.cant relationqhip between OAP-10 and
the criterion for the experimental sample was obtained, The proportion .

of the sample screened out by OAP-10 was.32, which is within the

required range of +10 to ,&0. Therefore the occ vgation Service Engineer
5-83,988 will be allocated o 0AP-10(35 AP'B; Revised 10/61 .
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