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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

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
terns 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 included.
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TECHNICAL REPORT

I; - Problem

' ~ This study was conduoted i determine the best ocmbination of aptitudes and
" mindmum scores to be used as norms on the General Aptitude Test Battery for
Q-_ © +the occupation of Assembler, Electrical Accessories II 7-00,804.

IX. . Semgl_g

“The General Aptitude Test Battery, B-1002A, was administered on May 3 and 4, 1966
‘%o a sample of sixty women employed as Assembler, Electrical Accessories Il ;
~ 7-00.,904 by the Molded Imsulation Company, Philedelphie, Pennsylvania. There are
120 wamen employed in this ococupation at this company,. The tested sample was
selected on the basis of age, education, experiemce, and the ability of the
company to releamse the workers for ‘testing. Of the 60 women tested, three were
excluded because they were over 45 years of agee Therefore, the final semple for . -
' this study includes 57 wamen. .

B N

.’ The inexperienced workers are assigned to one of the simpler assembly operations
"~ and are moved into and taught the more difficult operatioms as they gain IR
.. ¢ experiences The average girl oan usually be asgsigned to one of four or five - -
» i positions within her skill range, depending on production needs and absenteeisme::i.
. #. Phe workers canm learn the simpler operatious in one day and become proficiemt = ~.°:
U in about two weeks. The compeny feels that a girl can learn most of the o
- Operations{in about 18 months, depending on production needs end the rapidity

with which she is moved from one cperation to another., However, a girl could

"learn all of the operations in three months of concentratsd training.

e T

T b

There are no age, education or experience requirements for this Jjob. The o
.. selection of applicants is made by the Persomnel Manager and Production Foreman = -
" ' on ‘the basis of a personal interview. _ _ I

.~ . Table II shows the means, standard deviations, renges, and Pearson PTQGuct;nme nt "
#"" correlations with the criterion for age, education and experience. P

N S
N

TABLE 11

Means (M), Standerd Deviations (o), Renges, and Pearson Producte
L% Momemt Correlations with the Criterion (r) for Age, Education
U -and Experience _

Assembler, Elestrical Accessories II 7-00.904

N =87
| u o | Renge r
’ Age (years) . 29.8 | 7.8 | 18-42 | 151
Education (years) 1062 1.5 7=12 | =e004 .}
_ Experience (months) 28,0 | 3047 | 5-163 ] o442ex | 0

**Signifisapt at the} .01 19761 .

<
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GATB #2072
Spring 1965

STARDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY
FOR
ASSEMBLER, ELECTRICAL ACCESSORIES II 7-00.904

B=328 or sS-81

Stmtma.r‘_y

The General Aptitude Test Battery, B-1002A, was administered to a ssmple of 657
women employed as Assembler, Electrical Accessories II 7-00904 at the Molded
Insulation Company, Philadelphia, Pennsylvania. The criterion consisted of
rank order supervisory ratings converted to linear scores. On the basis of
mean scores, stendard deviations, correlations with the oriterionm, job enalysis
_data and their combined selective efficlenocy, Aptitudes K - Motor Coordination,

. F = Finger Dexterity, and M .. Manual Dexterity were selected for inciusion in

;  the test normse

-

GATB Noxms .for Assembler, Electricel Accessories II 7-00,904 - B=328 or S=81

Tabie I shows , for B=1001l and B-1002, the minimum a2cceptable score for each
aptitude insluded in the test norms for Assemblor, Electrical Accessories II
":T-OO. 904, . ’ B )

TABLE I

Minimm Accepteble Scores on B-1001 and B-1002 for B-328 or S=81

B-1001 | ‘ B-1002

Minimum Acceptable

7 Minimum Accepteble
Aptitude Score Aptitude Tests

i | Artituder Tests Aptitude Score

g .
g 2

et 1 CB-l-G) 80 - 'K | part 8 L8 i
) eBa1k . : L

K F CB=1-0 8 F Part 11 80 -

| cB-1-P - - Part 12
ey ¥ CB-1-M %0 i Part 9 85

L CB-1-N Part 10

) Effectiveness of Norms

.- The data in Table IV indicate thet 10 of the 12 poor workers, or 53 percent of
;i ‘them, did not achieve the minimum scores established as cutting scores on the
-+ ;. reccmmended test norms. This shows that 53 percemt of the poor workers would ‘
7, not have been hired if the recommended test norms had “een used in the selection
.. process. Moreover, 29 of the 38 workers who made qualifying test scores, or
O i percent, were good workers. o o o R |

- .3




-3 -

... There are no significant correlations between age or education and the oriteriom.
. The significant correlation between experience and the .oriterion may indiocate
.. "a bias on the part of the supervisor in favor of those workers with the most
. 7., ~ experience, or it may reflect a true ralationship betwssn Job proficiency and
- length of experience. Since the criterion consists of subjeotive ratings, it
was not feasible to correct the criterion statistically to mullify the influence .
of experionce. The data indioate that the sanple is suitable for test develop- -
ment purposes with respect to age, oducation, and experience. . S

I1l. Job Description
= " Job Title: Assembler, Electrical Accesnories i‘I 7=00, 904

V- Job 8 . Performs any of a series of assembly line tasks in the assembling -
.0 “and :Eesn%%g of Radiosondes (an electronic imstrument used to determine air
3. currents, wind speeds and other facts et various heights), using band tools B

5 - sguch as screwdrivers, piiers, tweezers and soldering irons and other equipment
such as testing meters end kick presses.

Work Performed: Stekes lugs to chassis: Places lugs in position, by hand, in
- Jig set in base of press; actuates kick pressing pedal to bring down head of
press and stake lugs to chasgls; removes chassis by hand and places in chute,

Attaches coil and resistor: Positions coll on chasgis; places small nat on .
protruding bolt to fasten it to chassis; tightens nut with hand ‘socket wrenchs
positions small resistor in chassis; pushes wire resistor ends through eyes of ' -
lugs; crimps wire ends with hand tweezers; paimts nut on end of ccil. S

Assembles harness: Picks up test plug consisting of fiber 5/4" squere with
four metal conbact pins and four vari-colored 6" long wires attached; picks
up four additional wires of same colors and attaches to corresponding wires
by twisting ends together with fingers; folds wires together and places plece
of sticking plaster around them to hold them together.

" Atteches test plug: Positions test plug in chassis by hand; pushes ends of
. four veri-colored wires through proper lugs in chasgiss ‘orimps ends over lugs
.- ... with small needle nose pliers.

. Solders previously crimped wire ends to lugs in cnassis: Lifts work to electrio .
. soldering iron fixed to work table; touches parts to be soldered to soldering . ...
. iron and applies wire solder. -
.. Assembles part of switch freme: Positions switch frame on work table; places ' .~ A
' two small screws in position and tightens with hand screwdriver; pleces wire . : ?
1ift arm and two pins in position. -

~ Adds .commutator and diaphragm to frame: Places plastic commutator in position
‘on freme over previously placed pins; bends and tightens pins with small pliersy’
‘places frame in jig and positions two screws in frame; places diaphragm im
.~ position on frame by hand; places bearing cover in jig attached to work table;:
O positions part of assembled frame and disphkragm on jig set on table over bearin
... ocover; gives previously positioned sorews a few turns with hand sorewdriverg - .:
El{fC‘ places assembly at right and turns wheel on work counter to tally one pleces - :

. - L R ¢ |
K o : : R S I . . H
. [ . o K . L
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. ;. = .Attaches wheel and arm: Removes frame from jig and places small wheel in -
" . position on frame by hand; places pin to hold wheel and tightens with tweezers;
. positions arm by hand and tightene screw %o hold i%t, using small sorewdriver; -
. places small apring in position and attaches it emd another previously posiwe - . -
"+ tlioned spring to proper parts of frame, using tweoezers; replacea frame in jig o -
and places assemdly at right, : R

Adjusts travel arm and diaphragm: Uses nand screwdriver to adjust sorews on = ..
travel amm; tests travel arm for motion by moving it with fingers adjusts it
" to move easily without too much play; sets diaphragr sorews and springs for
.. motion by use of screwdrivers and needle nose pliers; places piece of stioking
. plaster with number on the diaphragme.

Centers link pins: Centers link pin of travel erm, adjusting it with screwdriver '
" and soocket wrench so that it moves freely without excessive play.

Sets pivot: Adjusts pivot screws for fine adiustment; places neati.ng gage over
pivot; tightens screws in proper position with sooket wrench.

Sets frame in chassis: Places chassis on work table; positions assemblecd frame

in ohassis; places small scrow in frame and givea it a few turns with ‘hand sorew-
driver to hold it to chassisa, L

..+ Installs frame: Pushes wires in proper position, out of way of other parts of
switch assembly; pushes fraeme into proper position in chassis; tightens screw
holding frame to chassis, using hand screwdrivers; cuts insulation from wire
end and pushes end of wire through proper lug in chassis; pushes pin through

hole in end of frame and pa.rt of chassis and orimps it to hold frame to chaas:ls,',-,
using small pliers. L

Crimps wires: Pushes wires of commutater through proper 1ugs in base and
orimps them, using tweezers.

: Checks conmmtator arm (weight checker): Paints ends of contacts, using emall

.. brushs oleans face of commutator with praecipitated chalk and small cioth;
adjusts carmutator arm for bzlance, using a ‘cesting meter and allen wrench to
adjust am properly; places assembly on table for final inspeotion and tests -

- Makes finel visual inspeotion and tests circuits: Pioks up completed assembly; - '
.examines i’ visually to determine that all parts and wires are properly posi- .
.3t tiopad; tests action of arm and diaphragm by moving them with fingers; plugs
.4 esaembled switch into ciroult meter and moves arm across commututor to determina
" that all oircuits are operating; places mumber on assembly and places in tray; -

places in one tray if s.ppr'ovod; ple.cea in another tray with no-be of defec'b » it
defective. ‘ :




Yé. C Criterion

The oriterion consists of supervisory ratings in rank order. Both the

Production Engineer and the Production Foreman were equally familiar with

all of the workers in the sample. Therefore, each of these supervisors ‘

S prepared two sets of independent ratings on all of the workers in the sample.

+ -+ Each distribution of rank corder ratings was converted to linsar scores. Inter- -

.- correlations were computed between (1) the first and sebond ratings made by the

Produotion Engineer; (2) the first and second ratings made by the Produotion
Foreman; (3) the first ratings of the Produotion Engineer end the first ratings
of the Production Foreman; and {4) the sscond ratings made by each of these
supervisors, Tae obtained results are as follows: *

Pi-oduotion Engineer Production Foreman

2nd Rating lst Rating:
Production Engineer: 1st Rating 0935 578
Production Foreman: 2nd Rating | «666 739

‘From tho data in the above table it is apparent that the ratings of the Pro-
1@uction Engineer ave highly ccnsistent and that the first and second ratings
4.7 'of the Production Foremar do not show the same degree of agreement, The inter-
. 1. corrziations between the ratings of “he Production Engineer and the Production
«+ Foreman show oanly a moderate degree of agraecment., On the basis of these results
i <« 1t was decided that the ratings of the Production Engineer be used for wvali-
-+ 'detion purposes, The linear socores based on the first and second ratings of the
7z - Production Engineer were averaged in order to obtain the most reliabls criterion.

. Statistiosl end Quelitative Analysis

‘Table III shows the means, stendard deviations and Pearscon produst-mement corre-

i latione with the criterion for the sptitudes of tlLe GATB, The means snd standard
~ ‘deviations of the sptitudes are compersble to general working population norms - -

"~ with a mean of 100 and a standard deviation of £0. R

TABLE ITI

L Means (M), Standard Deviations (o), aund Pearson Froduct-Moment 1 .
‘7. Correletions with the Criterion (r) for the Aptitudes of the GATB * . :

- Assembler, Elestric¢al Accessories II T7-00.904

N = 57
“k‘.
Aptitudes - M c r L
G-Intelligence . | 81l.7 | 12,5 «163
V-Verbal Aptitude §5.6 11,2 | .193
N-Numerical Aptitude .| 82.5 16,5 .026
S-Spatial Aptitude 85.1 15.3 «176
P-Form Perception 9445 14,6 «083
Q=Clerical Perception PE.8 165 | 267 R
. . | EKeMotor Coordination 99,3 15,7 | 105 - S
St -1 FeFinger Dexterity . . | 93.5 16.9 | o262 ¢ o
o " |_M-Manual Dexterity 6] 99.2 | 19.0 | .281% ‘

 »Sigmificant at the .06 level -
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The statistical resuliss were interpreted in the ligh% of the Jjob analysis data.
- The job mnalysis indicated that the following aptitudes measured by the GATB
. appeared %0 be important for this ocoupa.tmn-

Motor Coordination (K) - required to pluce parts in position and to use

2 I tools deftly and quicklye

Finger Dexterity and Manual Dexterity (F and M) - required in all phases

of the work in handiing, positioning, edjusting and tightening parts suoh
as sorews, indicator arms, lugs and springs; also .equired in the use of '
tools such as pliers, tweezers, gages, and wire solders

The highest msan scores in decreasing order of megnitude wers obtained for
Aptitudes K, M, and Q, respectively. All of the aptitudes have standard
devistions of leass than 20, with Aptitudes G and V exhibiting the amallest
stendard deviations, When N=H(7, correlations of 340 and .262 are significant
at the .01 level and the .05 level, respectively. Aptitudes Q and M correlate:

o significantly with the criterion at the .05 level of confidences

Aptitudes X, F, and M werey considered for inclusion in the test norms on the
basis of the qualitative and quantitative factors eited above, Aptitudes K,

~ F, and M appeared to bo important in torms of job enalyeis duta; Aptitudes K

aud M exhibited the highest mean scores and, in addition, Aptitude M showed
eignificant correlation with the eriterion.

Tetrachorio corrclations with the eriterion were computed for several sets of
trial norms consisting of -arious coumbinations of Aptitudes K, F, and N with
appropriate cutting scores. The results obtained indicated that all three of
these aptitudes should be ircluded in tho test ncrms. The outting score for

- Aptitnde K was set at one standard deviation below the msan socore end rounded
- to the nesrest fivs.point score level. For Aptitudes F and M the cutting soores

-, were set at one etandur¢ deviation below their reapective mean scores and rn'.mdod

to the higher adjac<nt five-p.int score levels to effect better selective '
efficiency. This resulted in cutting scores of 85, 80, and 85 for Aptitudea K
F, and M, respectivelye

L1lthough Apvitude Q has a relatively high mean soore and shows signiﬁoant‘
correlation with the criterion, it does not appear to be important ocx the

_ basis of job analysis data. Therefore, Aptitude Q was not included in the

-’ test normse

Concurrent Validitl of Forms

For the purpose of computing the tetrachoric correlation coefficient between

the test norms and the criterion and epplying the Chi Square test, the eriterion

- was dichotomized by placing one-third of the sample in the low group. Those

workers who received an average linear score of 39 or more were placed in the

;:'  high criterion group and designeted as "good workers." Those workers who

received an average li'tear score of 38 or less were plaoed :1.n the low criterion

. group and designated ss "poor workers."

- Tabie IV shows the relationship 'be'bween tast norms oensisting of Apti.tudos K, -
. P, and M with critical scores of 85, 80, and 85, respeot:l.vely and the criterion
;.. for Assem‘bler, Eleotrioal Aooeasories IX '7-00.904. : _ R

N .{r‘-’?”’" '
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v - S TABLE IV

: Rela.ti.onship between Test Norms Consisting of Aptitudex K, ¥ ’
St  ard M with Critiocal Scores of 85, 80, and 85, Re-
' spectively and Criterion for Assemble'r,

Electrical Aoccessories II 7-00.504

¥ =57
I | | Non-Qualifying | Qualifying | mta1
e Test Socores Test Scores
Good Workers 9 . 29 38
Poor Workers 16 - 9 : 19 ‘
Total : 19 38 57
Yoot = 47 X2 = 3562

]

22 ?/2 £

crtet

. The éate in the above tgble indicete a sigm.ficant 1ala'bionah1p between the -
-~ test norms amnd the oriterion for this sample. o

VIII. Conciusiens

" On the basis of mean scores, correlations with the criterion, job snalysis
-' _ date and their combined selective efficlency, Aptitudes K, F, sud M with
. % - minimum scores of 85, 80, and 85, respectively, ere resommended as B-1002
Vs uorms for the occupation of Assembler, Electrioal Acsesseries II 7-C0.904. The .-
.. equivelent B-l0C1 norms consist of T=80, F-85, and M-90,

. I Determination of Occupational Aptitude Pattern

. When the specific tsst rnorms for an occupation include three aptitudes, only
- those ocoupational aptitude petterns which include the same three aptitudes . -
with cutting sceres that aro within 10 points of the cutting scores established:.
for the spescific norms are considered for that occupation. The only one.of the-:
existing 17 occupational aptitude pattsrms which meets these criteria for this
study is QAP-17, whioch consists of K-85, F~80, and M~80 for B-1002. The seleo-
tive efficiency of OAP-1l7 for this sample was determined by means of the tetra=
choric correlastion technique. A tetrachoric correlation of 50 with a standard
orror of +23 was obtained, which inuicates a significant relationship between -
. -OAP=17 and the criterion for the experimental sample., The proportion of the B
: semple soreened out by OAP-17 was 28, which is within the required range of 0107
7% 60 «80e Therefore, it is reccmmended that OAP-17 be used in counseling fcr the'
v LllC oocupa.tion of Assembler, Electr:.oa.l Accessories II 7-00.904. T -
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