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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 Lidarning
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 and a personnel
evaluation fom are also included. (AG)
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FOREWORD

The United States Training and Employment Service General Aptitude
Test Battery (GATB) was first published in 1947, Since that time the
GATB has been included in a continuing program of research to
validate the tests against success in many different occupations.
Because of its extensive research base the GATB has come to be
recognized as the best validated multiple aptitude test battery in
existence for use in vocational guidance.

The GATB consists of 12 tests which measure 9 aptitudes: General
Leaming 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, with a standard deviation of 20.

Occupational norms are established in terms of minimum qualifying
scores for each of the significant aptitude measur2s which, in
combination, predict job performance. For any given occupation,
cutting scores are set only for those aptitudes which contribute

to the prediction of performance of the job duties of the experimental
sample. It is important to recognize that another job might have

the same job title but the job content might not be similar. The GATB
norms described in this report are appropriate for use only for jobs
with content similar to that shown in the job description included

in this report.
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This rennrt descrihes research undertaken for the nurnose of develonine 1
feneral Aptitude Test Rattervy (GATB) norms for the occunation of leat '

Treater, The following norms wvere estahlished: ¢

CATR Aptitudes “inlwum Accentahle
CATR Scores

P=Form Percention 80
N=Clerical Perception 9n
M=*anual Dexterity 70

RESEARCH SUMVARY

Samnle

78 male workers employed as Heat Treaters.
This study was conducted prior to the requirement of providing minority

group informatiuvn. Therefore, minority group status is wnknown.
Criterion i

Supervisory ratings
Desipn

Concurrent (test and criterion data were collected at anproximatelw :
the same time) t

Minimum aptitude requirements were determined on the basis of a {ob |
analysis and statistical analyses of aptitude mean scores, standard
deviations, aptitude=criterion correlations and selective efficiencles.

Concurrent Validitvy

Phi coefficlent = ,37 (/2 less than ,0005)

Effectivepess of Norms

Only 647% of the non~test-selected rorkers used for this study were

rood workers; 1if the workers had heen test-selected with the above ,
norms, 817 would have been good workers., Thirty=six percent of the |
non-test-selected workers used for this studv were noor workers; 1f ?
the workers had heen test-gselected with the ahove norms, only 197

would have been poor workers. The effectiveness of the norms is

‘shown graphically in Table 1:
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TARLF 1

Ef fectiveness of Noims ' ;

Without Tests With Tests

e s g

Good Workers 64% 817
Poor Workers 367 19%

e

SAMPLE DESCRIPTINN ;

Size
N = 78

Nccupational Status

Employed workers

Work Setting ;

Metlab Company Philadelphia, Penna,
Pittsburgh Commercial Heat & Treatinn Co, Pittsburgh, Penna,
Metal Treating Company P{ttshurgh, Penna,
Vac=Hyd Processing Corporation Torrance, California
National Heat Treating Company Inglewvood and Anaheim, California i
Downey Heat Treatinz Comvany, Inc, Downey and Anaheim, California ’
Dominy Heat Treating Company Dallas, Texas
Houston Heat Treating Company Houston, Texas
Lone Star Heat Treating Corporation Houston, Texas i
Perzy Heat Treat Inc. Grand Prairie, Texas
Superior lleat Treating Company Fort Worth, Texas
United Heat Treatine Company Fort Worth, Texas i
Commonwealth Tndustries Inc. Detroit, Michipan
Dayton Forging and Heat Treating Comnany Davton, Ohio ;g
Commerical Industrial and Heat Treating Co., Ohio 3

Employer Selection Requirements

KPR B AR e P

Education: None except Pittshurgh Commeréial Heat Treating Company
requires high sthool or vocational school graduation,

. 9
Previous Experience: None
Tests: The Metlab Company gpives the Wonderlic and Bennett Mechanigal
Comprehensive ¥est hut does not use these teststo determine
gelection; the Commonwealth Industries Inc, szwple was nre- 3
screened with the Wonderlic Personnel Test, 5
Nther: Personal interview for ‘all employers, physical exams for some
emplovers, A




Principal Activities?

The job duties of each worker are cemparahle to those showm {in the
job description in the Apnendix.

Minimum Experience?

All workers had at least two months total iob exnerience,
TABLE. 2
eans, Standard NDeviations (SN), Ranree and Pearason

Product-Moment Correlations with the Criterion (r) for
Acce, Education and Exnericnce

“ean S1)] Panra r
Agze (years) 37,6 n, 9 17 - 60 174
Education (vears) 10,5 2,3 A =17 180
Experience (months) 1222 93,0 2 <1355 -,78

EXPERTMENTAL TEST BATTERV

A1l 12 tests of the GATB, B-1002B, were admintsterad during the period From
“ay 19A% to February 1967,

CRITERINN

The criterion data consisted of sunervisery ratings of job .nroficiency
made at approximatelv the samertime as test datd4 werc collected,

Rating Scale:

Form SP-21 "Descrintive Ratine Scale,” This scale consists
of nine {tems covering different aspects of {ob nerformance.
Fach item has five alternatives corresrondine tn di¥ferent deerces
of joh proficiency. A copy of this form i3 shown 1in the Anrendix,

Reliabtlitv_:

Since only 56 second ratings were ohtained, an estimate of rel{ahildit«
between the two ratinns was made. The correlation of .91 indd{cated
satisfactory reliab{ilitv, The final criterion consisted of the first
ratings.,

Criterion Score Distribution?

Possible Range: 9 = 49
Actual Ranege: 15 - 44

Mean: N
Standard?
NDeviation 7.2



Criterion Dichotomy ¢

The criterion distribution was dichotomized intn leow and hiweb

grouns hy placing 36Z of the samnle in the low aroum tn corressond

with tne percentape of wnrkers considered unsatisfactory or marpinal,
"Jorkers in the hish sroun wverce designated as "good workérs' and those
in the low proup as ''moor worlers," The criterion critical score is 29.

APTITUDES CNONSTDEREN FOR INCLUSTNN TM THE NNRMS

Aptitudes were constdered for inclusion in the norms on the hasis of a
qualitative analysis of job duties {nvelved and a stat{stical analvses
of test and criterion data. Antitude M, which does not have a simnifi-
cant corrélation with the criterion was considered for Incluston in the
norms hecause the aqualitative analysis indicated that 1% wss imnortart
for the job duties and the sample had a relativelv high mean mooee on
this aptitude, Wth emploved workers, a relatively hipgh mean scere mav
mean that some samnle pre-selection has taken nlace., Tables 3, 4 an”

5 show the results of the n~ualitative and statigtical mnalvses.

TABLE 3

Nualitative Analysis
(3ased on the job =analysis, the aptitudes {indicated
appear to he important to the work nerformed)

Rationale

Aptitude

t-General Learning Ability Makes decisions concerning nreoner

methods and techninues to use in hmat
treating a variety of metals

Insprcts process wor!' to determine 1f

P-Torm Perception
it is accentahle

Q-Clerical Perception Studies work order to ascertain
nrocessine instructions

Y-Manual Dexterity Turns dials and valves to contrnl
onerations

“
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TABLE 4

Mean
G - General Learning Ability 87.5
V - Verbal Aptitude 89,0
N - Numerical Aptitude 81.8
S - Spatial Aptitude 93.4
P - Form Perception 90.5
Q - Clerical Perception 98.8
K - Motor Coordination 91.2
F - Finger Dexterity 87.0
M = Manual Dexterity 100.3

-

SsD

20.8
17.3
24 .4
20.6
22,7
18.3
21,6
21.9
2k.0

Range

Means, Standard Deviations (SD) and Pearson Product-
Moment Correlations with the Criterion (r) for the
Aptitudes of the GATB

49-149
63=143
36=149
55-130
38-1137
68-170
39-140
12-141
15=164

r

o 27uk

«209

e 215

« 20844
«257%

< 32844
«197

. 239%
«161

* Significant at the ,05 level

% Significant at the ,01l level

TABLE §
Summary of Qualitative and Quantitative Data
Type of Evidence Aptitudes
G]VIN]S|P|Q}K M
Job Analysis Data
Important X X|X X
Irrelevant o)
Relatively High Yean X X X
Relatively Low Standard Dev.
‘Significant Correlation
with Criterion X X|X| X
Aptitudes to be Considered
for Trial Norms G S|Pl Q ||
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NDEVIATTON AND VALTDTTY OF NMORMR:

Final norms were derived on the bhasis of a comparison of the degree eo
which trial norms consisting of varfous cowbinations of Aptitudes G, S,
P, Q, F and Y at trial cutting scores were able to differentiate hetween
the 647 of the sample considered gpood workers and the 367 of the sample
considered mpoor workers. Tkial cuttine scores at five noint intervals
approximately one standard deviation helow the mean are tried hecause
this will eliminate ahout one-third of the sample with threepantitude
norms, For tw=aptitude trial norms, minimim cutting scores of slightly
higher than one standard deviaton helow the mean will eliminate ahout
one=third of the sample; for four-aptitude trial norms, cutting scores
of slightly lower thdn one standard deviation bhelow the mean will eliminate
about one=third of the samnle, The phi Coefficfent was used as a hasis
for compaging trial norms, Norms of P=RN, Q=90 and M=70 provided
ontimum dif ferentiatim for the occupation of Heat Treater, The validitv
of thege norms is shown in Table 6 and 1s indicated bv a phi Corfficdcent
of .37 (statistically significant at the ,0005 level,)

TABLE 6

Concurrent Valdidity of Test Norms
P-80, Q-90, and M-70
Wonqualifying Cualifving
Test Scores Test Scores Total

GGood Workers 15 34 50
Poor Workers 20 8 28
Total 35 LX) 78
Phi ceefficlent = ,37 Chi square (3(25) = 10.8
Signiffcance level = P/2 less than .NON5

DETERMINATEON OF OCCUPRATIOMAL APTTTUDE PATTRRN

The data for this study did not meet the remirements for incornorating
the occupation studied into OAP-52 which is shown in the 1970 edition of

Section II of the Manual for the General Aptitude Test Battery. A Phi
Coefficient of .29 is obtained with the OAP-52 noms eof P-80, Q-90, M-80.




5P-21
Rewr, 2/61 A=P=P=E-N-D-I-X

DESCRIPTIVE RATING SCALR
(Por Aptitude Test Development Studies)

RATING SCALE FOR

Score

D. 0, Te Title and Code

Directions: Please read ForaSP-20,"Suggestions to Raters", and then f£ill in
the items listed below, In making your ratings, only ons box

should be checked for each question.

Name of Worker (print)

(Last)
Sex: lale Female

Company Job Title:

(Pirst)

How often do you see this worker in a work situation?
See him at work all the time.

See hin at work several times a day.

See him at work several times a week,

Seldom see him in work situation.

QQQg

How long have you worked with him?
Z 7 Under one month,
Z 7 One to two months,

( / Three to five months,

( / Six months or more.




A, How much work can he get done? (Worker's ability to make efficient usa of
his time and to work at high speed.)

B,

C.

71

[ 72
[ 3
[ 7 &
[ 75

Capable of very low work output., Can perform only at an unsatis-
Tactory pace.

Capable of low work output, Can perform at a uslow pace,

Capable of fair work outputs Can perfom at an acceptable but not
a fast pace,

Capable of high work output, Can perform at a fast pace,

Capable of very high work output, Can perform at an unusually fast
pace,

How good is the quality of his work? (Worker's ability to do high-grade work
which meets quality standards.)

[ 71
[ 7 2
VAR
L7
L7 5

Performance is inferior and almost never meets minimum quality
atandards.

The grade of his work could stand improvement. Performance is usually
acceptable but somewhat inferior in quality.

Performance is acceptable but usually not superior in quality.
Performancs is usually superior in quality.

Periormance is almost always of the highest quality.

How accurate is he in his work? (Worker's abiliiy to avoid making mistakes. )

7 1.
72
YAVAR
7
75

Makes very many mistakes. Work needs . constant checking.

Makes frequent mistakes. Work medo_ inore checking than is desirable.,
Makes mistakes occasiorally. Work needs only normal checking,

Makes few mistakes. Work seldom needs checking,

Rarely makes a mistake. Vork almost never needs checking:

- 11
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D, How much does he know about his job? (Worker's understanding of the principles,

) 8

equi.pmem:5 materials and methods that have to do directly or indirectly with
his work.,):

D 1. Has very limited knowledge. Does not know enough to do his job
adequately.

D 2. Has little knowledge. Krows encugh to "get by."

U 3. Has moderate amount of knowledge. Knows enough to do Yair work,
D 4., Has broad knowledge. Knows enough to do good work.

D 5. Has complete knowledge. Knows his job thoroughly.

How much aptitude or facility does he have for this kind of work? (Worker's
adeptness or knack for performing his job easily and well.)

V4 7 1. Has great difficulty doing his job. Not at all suited to thie kind
of work. .

/7 2. Usually has same difficulty doing his job. Not too well suited to
this kind of work.

L 7:__3. Does his job without too much difficulty. PFairly well suited to this

kind of work.

/7 4. Usually does his job without difficulty. Well suited to this kind
of work.

D 5. Does his job with great ease., Exceptionally well suited for this
kind of work.

How large a variety of job duties can he perform efficient (Worker's
ability to handle several different operations in his work.

D l. Cannot perform different operations adequately.

U 2, Can perform a limited mummber of diffc;rent operations efficiently,
[_-7 3, Can perform several different operations with reasonable efficienqy.
D 4, Can perform many different operations efficiently.

[_:7 5« Can perform an umusually large variety of different operations
efficiently.

12
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G.

I.

H.

How resourceful ies he when something different comes up or something out of
the ordinary occurs? (Worker's ability to apply what he already knows to a
new situation.)

D 1. Almost never is able to figure out what to do. Needs help on even
minor problems.

Z 7 2. Often has difficulty handling new situations. Needs help on all but
simple problems.

/ 7 3. Sometimes knows what to do, sometimes doesn't. Can deal with problems

that are not too complex.

/ 7 4. Usually able to handle new situations. Needs help on only complex
problems.

C? 5. Practically eiways figures out what to do himself. Rarely needs
help, even on complex problems.

How many practical suggestions does he make for doing things in better ways?
(Worker's ability to improve work methods.)

/_/ 1. Sticks strictly with the routine. Contributes nothing in the way
of practical suggestions. . .

V4 7 2. Slow to see new ways to improve methods. Contributes few practical
suzgestions.

D 3. Neither quick nor slow to see new wuys to improve methods. Contributes

~some practical suggestions.

[_-/ 4. Quick to see new ways to improve methods. Contributes more than his
share of practical suggestions.

Z_/ 5. BExtremely alert to see new ways to improve methods. Contributes an
unusually large number of practical suggestions.

Considering all the factors already rated, and only these factors, how acceptable

is his work? (Worker's "all-around” ability to do his job.)

C-/_ 1. VWould be better off without him. Performance usunlly not acceptable.
U 2. Of limited value to the organization. ferformance somewhat inferior.
LH/"" 3. A fairly proficient worker. Performance generally acceptable.

D 4. A valuable worker. Performance usually superior.

D 5. An unusually competent worker. Performance almost always top notch.

.13
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June 1970 _— s=401 R

FACT SHEET

Job Titles

°

Heat Treater (heat treat.) T 504,782-02A
Heat Treater (heat treat.) 11 504,782-030

Job Summary - Heat Treater 7T

Work

Alters physical and chemical properties of metal objects.
determining heating and cooling processes to harden, annéal,

vagseharden or normalize the metal,

Performed - Heat Treater T

1.

3.

3.

d.

7

8,

Detarmines heating and cooling nrocess: Receives {oh peecess and
quality control card from supervisor and using it as guide determines
heating and cooling processes required to treat metal, Selects proper
furnace and quenching equipment to use in order to comply with specifi-
cations and Job processes set forth on control card, USE&& heat-treating
charts, knowledge of heat~treating methods and equipment and oronerties
of metal to determine temperature, time of heating cvcle and type and
temperature of quenching medium,

Places parts in furnace: Loads parts or metal objects into furnace.
using tongs, gfrappling hooks or overhead hoist or places parts on racks,
trays or in baskets using conveyor to move them into furnace.

Adjusts furnace temperature: Lights furnace and regulates heat by
adjusting control valves or switches to being furnace to required tem-
perature and to control the amount of fuel and compressed air injected
into furnace, Observes pyrometer (heat indicator and controller) to
determine that furnace is operating at required temperature level,
Removes from furnace: Lifts parts or metal object from furnace usineg
tongs or grappling hooks of various sizes and shapes after specified
temperature has bean reached as indicated on pvrometer., Larpge parts
are handled with assistance of othar workers or by using overhead
hoist, Parts are transferred to quenchinp media automatically in
automatic furnaces,

Regulates quenching equinment: Maintains quenching haths at specified
temperatures by turning fuel control valves or tegulating rate of
circulating liquid through cooling system,

Quenches parts: Submerges parts in quenching media such as oil, water
or brine by using tongs or graopling hooks of various sizes and shapes
depending on type of objects handled. Lifts parts from quenching liquid
after specified cooling time using tongs and grappling hooks. Carries
parts to area in shop where they will he cleaned, checked for flaws or

tested for hardness as required.
Examines parts for conformity: Inspects processed parts visually and

with magnaflux equipment to assure conformity to specifications. Tests
metal objects to determine degree of hesdness using Brinnell or Rockwell

testing devices,
Repairs pyrometers, furnaces, quenching tanks and related equipment

used in heat treating process.

14
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Q

ERIC

Aruitoxt provided by Eic:

Posts work performed on joh contrel card: ¥ills in job process and '
quality control card for all operations performed in the heat treatine
nrocess, describing the work done, recording time required to do work
and anv chanpes made in heat treating operations,

PR

Job ‘Stmmary - leat Treater 1T

Work

Alters physical and chemical properties of metal objects to import
desired tensile streacth, following specified heating and cooling
processes,

Performed = lleat Treater 11

Sets up furnace and metal object to be nrocessed, Reads work order to
ascertain tyne of furnace, temperature cvcles, tyne and temperature of
quench and type of hardness test to emnlov, Determines type of work :
holding fixture, jir or basket needed for nositioning bv studying size X
and shape of object or consults with foreman, Attaches hooks or chain :
to object and overhead crane, Operates overhead crane by pressing
control panel buttons by hand to position object In fixture, jir or
basket, Positions small objects in basket manually; npositions ohject
in hasket frequently by wirine to enable even heat distribution.
Presses switch to start and control convevnr or hoist to transfer
basket of objects or individual object to furnace for nrocessina,

Controls heatinp and cooling of metal ohjects to chanee phvsical
pronerties, Turns knohs to set gances and timer to control temneratute
and exnosure time in the furnace. O0hserves ranpes and turns valves to
repulace flow of carbon into furnace as required by hardness snecifi{-
cations, Quenches heated parts in oil, &dr or water as snecified to
control hardness. Repeats heatinp and cooline cvele as reouired,

Removes objects from furnace and controls warnine, Presses switch to ‘
start, stop and control convevor or hoist to remove haslet or individual .
nhjects from furnace, Requests insnector to test rrocessed obiects to :
determine if they neet stated snecifications. PRerrocersses ohjects to

bring hardness within designated tolerances by altering heating or

cooling cycle, Arranees ohjects in one of a varietv of tension devicrs

to prevent warpine durins the coolins stase,

Fi1ls in joh process and qualitv control card comnletely and accuratnlv
for all operations performed describing the worl: done, recording the
time required to do the work and notine change3s made in heat treatinp
operations,

Effectiveness of Norms

Applieability of S=401RNorms

nnly 64% of the non-test-selected workers used for this studv were eood

workers; 1f the workers had heen test-snlected with the 3=4N1Rnorms, R1Y

would have been good workers, Thirtv-six nercent of the non-test-selzcted )
workers used for this study were poor workers; if the workers had bheen ;
test-selected with the S=-401Rnorms, only 19% would have heen poor workers., )

The aptitude test bhattery is amnlicable to johs which include a majority
of duties described ahove,
15 GPOIBQB.BW
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