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ABSTRACT

The United States Training and Employment Service
General Avtitude 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 GATSR
consists of 12 tests which measure nine aptitudes: General Learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perceptior: 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 sstablished in
terms of rminimum qualifying scores for each of the significant
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for %hose aptitudes which aid in
predicting the performance of the job duties of th~ ~xperimental
sample. The GATB norms described are appror for jobs with
content similar to that shown in the job des...ption presented in
this report. A description of the validation sample is included.
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STANDARDIZATION OF THE GENERAL.APTITUDE TEST BATTERY
FOR
BAGGER II 9-68.01
BAG SEALER 9-68.30
PACKER II 9-68.30
WEIGHER IT 9~68.01

B-349 or S=95

S\nmnagz

The General Aptitude Test Battery, B-10024A, was administered to m sample of
50 women employed in the jobs of Bagger II 9-68.01, Bag Sealer 9-68.30,
Packer II 9-68.30and Weigher YI 9-68.01 by the California Walnut Growers
Association, Vernon, California- Forty-seven of the workers were taken off
the job and tested on December Bth and 9th of 1955. Three of the workers
had bsen previously tested in a local offioce and hired without reference to
test scorese The criterion oonsiated of supervisory retings in rank order
based on quantity and quality of the worke On the basis of the statistical
results and the job analysis data, Aptitudes F.Finger Dexterity, and M-
Manual Dexterity were selected for inclusion in the test norms. '

Data weres also available for a sample of 335 women employed in the same
ocoupations in Wisconsine This semple was tested with the GATB, B.100l
and had served as the basis for the development of Aptitude Test Battery
B~259. An attempt was made to develop a single set of norms which would
show good selective efficiency for the Wisconsin sample as well as for the
California sample. This attempt was not suceessful. For several reasons,
the norms resulting from the California study are believed to be more suit-
able as national norms than the B-269 norms. The new norms8, whioh super-
sede B-259, have been designated as B-349,

GATB Norms for Bagger II 9-88.01,. Bag Sealer 988,30, Packer IT 9-88.30
and Welgher II 9-68.01 - B-343 or 5~95 .

. Table I shows, for B-1001 and B-1002, the minimum acceptable score for
j esach aptitude included in the test norme for B=349 or S95.

TABLE I

Minimum Acoeptable Scores on B-1001 and B~-1002 for B-349 or S=95

~ B-lo0l B T ~ B-1002 T

Minimum Accsptable N i i.nimmﬁAicoc: table
Aptitude | Tests Aptituds Soore [“Ptit“d," Tegts rAptitude sgore
F CB~1~0 20 F Part 11 856
CB-1-P : Part 12
M CB«l-M : 80 N - Part 9 80
0Bnl=N _ ] Part 10
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Effectiveness of Norms

The data in Table IV indicate that 11 of the
of them, did not achieve the minimum scores e
on the recommended test norms. This shows that 61 percent of the poor work.
ers would not have been hired if the recommended test norms had been used

iz, the selection proocess. Moreover, 23 of 'ths 30 workers who made qualify-
ing teat scores, or 77 percent, were good workerse.

18 poor workers, or 61 percent
stablished as outting scores
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TECHNICAL REPORT

Problem

This study was conduoted to determine the best combination of aptitudes and
minimm soores to be used as norms om the General Aptitude Test Battery for
the occupations of Bagger II 9-68.01, Bag Sealer 9-88.30, Packer II 9-68.30
end Weigher II 9--88.01. :

Samele I

The GATB, B~1002A, was administered December 8 and 9, 1955, to a sample of
61 women employed as Bagger 1II 9-68.01, Bag Sealer 9-68.30, Packer Il
9-68.30 and Weigher II 9-68.01 at the Vernon, Celifornia plant of the Cal-
ifornia Walnut Growers Association. They were selected from a group of 70
names prepared by the company for workers who had a sixth grade education
or the equivalent and who were sble to speak, read and write English. Time
did not permit the testing of additional workers because of a final layoff

which occurred on December 10, 19566. Of the 61 tested workers, two were

eliminated from the sample because the forelady was unable to rate them on
all phases of the job, one was dropped because of poor vision and ome ex-
cluded because of languege difficulty, leaving 47 in the asample. In addi-
tion, three workers who had previously been tested with the GATB in a .
local Employment Service offics and referred without regard to test scores
were included in the sample. The final seample, therefore, consisted of 60
women, ’

Training consists of on~the-job inscructiou. s maximum of onc week 1is
required “o Yiwin  _ow worker in the various operatioms. With the ex-
ception of the three workers tested by the local office, the workers in
the sample had been with the sompany for a minimum of & weasonse.

The preferred age range for hiring new worksrs is 18 #¢ 45. No experiemce
is required. The ability to speak, read and write English is regarded ams
the minimum educational requirement. Workers are recrmited on a mass hir-
ing basis each season with little time being permitted fur extensive inter-
viiewing., Older workers are recalled each seasonm and ere retained on the
bmsis of seniority when layoffs begin. The sample is womposed mainly of |

the more experienced workers because ths testing was came at the close of
the seamon.

Table II shows the means, standard deviations, ranges amd Pearson product.
moment correlations with the oriterion for age, edusatisn and experience.
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TABLE II

Means (M), Standard Deviations (o), Ranges, and Pearson
Product-Moament Correlations with the Criteriom (r) for Age,
' Eduoation and Experience

Baggor I1 9-68,01
Bag Sealer 9-68430
Packer I1 9-88.30
Weigher 11 9-88.01

¥ = BO
h M o Range ri i
!

Age (years) 39.83 ] 8.4 | 26 - 58 o230

Education (years) 9.1 | 2.3 65 - 16 «001

Experience (months) 20.3 | 5.7 l - 30 «285%

* Significant at the .06 level

: There are no significant correlaticns between age or education ar <. s aoriterion.
i The relationship between experiemce and the oriterion is significant at the .0B
level. This may indicate a bilas on the part of the supervisor in favor of those -
workers with the most experience or it may indicate a true relationship ~- that
is, those workers with the most experiemce are better able to perform the job.
With the exoeption of three workers who had only one month of experience, all
workers in the sample had at least 15 months of experiencs. ‘

111, Job Desor;pfiqps

Job Titles: Bagger II 9-88.01 ‘ '
f Bag Sealer 9-68,.30 : _ ,
; Packer II 9-68,30 '
] S © ~Weigher II 9-68.01

Job Bummaries
e | . . _
Bagger II: Fills cellophane bags with walnuts: Picks up bag from
‘Bupply holder with either hand, end positions bag under and onto
the filling spout of a semi-automatic filling mechine. Starts ma-
' ‘ chine and picks up second bag with other hand. Removes first bag
f from £illing spout when full, sets it upright on conveyor belt,

: . and releases grip at once to prevent moving belt from over-turning
bage Positions next bag onto filling spout, simultaneously return-
ing first hand Yo pick up next bage Repeats operation, picking up
bag first with one hand and then with the other, filling each bay

end placing it on convegor belt, oross handa at every other
plaogng eparation, Ad 5 4o 10 mirvuta inverwvals, vepleniashea emphy
bag holder from supply box. 8Stops cyocle of operation by pressing
control treadle and hits filler chute with closed band to dislodge

nuts when nuts become jammed in chute. :

5
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R ERPRE. Bs Woigher 11: Weighs filled tellophane bags of walhutsf - Picks up ;. .- -4
;]{Eﬂif'iff filled bag of walnuts from end of a conveyor belt with' one hand SRR R
;s aod places bag on a schle. . Adds to or takes out with either hand .oa
the number of nuts indicated on dial of scale, Picks up weighed B

o
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1. E;EertmentaleattoryA

”;?he oriterion consists of supervisory ratings in rank order prepared by the

bag with either hand, sets it.upright on an adjacent 'conveyor belt,
and releases grip at once to prevent moving belt from over-turning
bag. Repeats operatiohs. .Dumps the walnuts from any bag that is
split into supply box, and discards beg. Gathera up any walnuts
that spill on conveyor belt, when a bag is over-turned, and redeposits
them in their bage »

‘Ce. Bap Sealer: Seals filled cellophane bags of walnutse Picks up bag . -,
2 of walnuts from comnveyor belt at workers side, using either hand, e
. depending on which side of work tmble worker is located, and brings ;
bag over to work table. Holds top side edgss of bag with both hands, ¢ 3
“. and taps bag on surface of work table to compact the walnuts.” Tucks :.: o
‘ .in gussets on both ends with fingers, snd closes bag. Holds top out- :~ .f%g
side edges of bag with both hands, inserts leading edge of bag into ., -
- automatio Sealing Machins. Discards bags of nuts that have been ...
- 8plit or obviousiy improperly weighed down chute of work tablee - Y

-
O ]
AN

S
it A B
.

R e
: bt

e

Wi
R )
N

NOTE: Sealers work in pairs fascing each other across a work table

ch has a discard chute at one end, and a senling machine at the
other. Workers must co-ordinate their cycle of operation so that
the bags are inserted in the sealing machine on an alternating
basisa,.

Packer IT3:.;Peckspcellophene bags of:walmutsidnto prefolded:cardboard
cartons:-{Lifts ocarton from overhesd roller rack above work space, and ' |,
adjusts carton in a tilted carton holder behind conveyor belt. Picks wup
from conveyor belt, two or three bags of walnuts at a time, using

both hands. Bends over and positions bags in sections of carton .

with sealed ends ups Continues process until bottem layer oontains

25 bags. Securss a layer divider and:ansassembled seotion divider

from a supply under conveyor belt, and positions them in carton. -
Repeats procesa to f£ill top layer with 25 bags. Pushes top side 'of
filled oarton, sausing carton holder to tilt back, dropping carton

onto a conveyor belt. Repeats operation, inspecting bags for im-

proper seala and meterial failures while paokinge
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All of the parts of the GATB, B-1002A, were administered to the sample groupe

Criteriom L : 5

‘head forelady. No other measures of job performance were available and no K

,other. persons were suffioiently familiar with the workers in the sample to AV

.évaluate their ferformanne. The head foralady had supervised all but three fﬁ\“
Lt;

Eaad
=L

-
-

“qﬁgﬁhafwyyknrl n the sample for five or more ssasens, Two sets of ratinga T
word, prépared approximately three woeks aparts The ratings were prepared &

3 ‘by;_;rﬂt?grouping the workers according to the "best third" and the "lowest :
;- third." ' iThe remaining workers formed the "middle third." . Ranks were then  ,, ol
REEETCREL Y t L .M vk‘wﬂ-"‘f."?:f"" '““"‘»M RN o 3 T T S RS R A (LS R ) 3
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nssigned within the groupings. The same, procedure was followed for the second
retinge The two sets of rank order ratings were converted to linear scores
and averaged 4o produce the final criterion. A reliability coeflficient (Pear-
son product-moment correlation) of .708 was obteined between the first and
second ratings of the foreledy, which was corrected by the Spearmsn-Brown Pro-
phecy formula to 829 for the averapge to the two aets of ratings.

Stetistical and Quelitative Analysie

Table 111 shows the means, standard deviations and Pearson product-moment
correlations with the criterion for the aptitudesof the GATBe. The means
and standard deviations of tho aptitudesare comparable to general working
population norms with a mean of 100 and a standard deviation of 20.

TABLE IJX

Means (M), Standard Deviations (o), and Pearson Product-Moment
Correlationa with the Criterion (r) for the Aptitudes of the GATB

Bagger 11 9-68,01
Bag Sealer 9-68,.30
Packer II 9-88.30
Weaigher II 9-68.01

N = 80
1
Aptitudes M o

G-intelligence 78.9] 14,9 +»103
V-Verbal Aptitude 87.3| 1b.1 +018
N-Numeriocel Aptitude 72.9] 18.8 | =022
S~Spatial Aptitude 80.7| 17.3 «274
P~Form Perception 78.3| 18.6 »246
Q-Clerical Aerception 82.6| 12.8 «100
K<Motor Coordination B7.8| 18,0 «322%
F-Finger Dexterity 92,2 ] 16,9 | .31L7%
M-Manual Dex‘l‘.ority 9l.8] 15.0 «376%%

**x Sipgnificant at the .01 level
* Significant at the .05 level

The statistical results were interpreted in the light of the job analysis
datae The job analysis indicated that the following aptitudes measured
by the GATB appear to be importent for this ocoupation:

K-Motor Coordination -~ required in the shifting, guiding and crosasing
of hends in the filling operation, where it is necessary to coordinate
the hand movements to keep pamce with the f£illing machine; also re-
quired in handling filled cellophane bags in the weipghing, sealing

and packing operations, ' _

v
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s F-Finger Dexterity -~ required to grasp the cellophane bags from their
supply holders during the filling operation and to tuck in gussets of

bags in the sealing operation.

M-Menual Dexterity -~ required in the handling of filled bags at all
work atotions, in the adding or teking away of nuts at the weighing
operation and in the handling of cardboard cartons and packing filled
bags into ceartonse. :

The highest mean scores were obtained in descending order of magnitude for
Aptitudes K, F and M, respectively. All of the aptitudes have standard de-
viations less than 20, with Aptitude Q exhibiting the amsllest atandard de-
viation. .

‘ When N = 50, correlations of .361 and 279 are significant at the .01 lével

i : and the «05 level of crnfidence, respeotively. Aptitude M correlates signie.
R ficantly with the oriterion at the .01 level and Aptitudes K and F correlate
significantly with the criterion at the .06 level of confidenoes.

.

Aptitudes K, F and M were considered for inclusion in the test norms on the
basia cof the qualitative and quantitative factors cited above. All of these
eptitudes appeared to be important in terms of the job anelyeis data, showed
' . relatively high mean scores and significant oorrelations with the criterion.
: Tetrachorio oorrelaticns with the oriterion were computed for several sets
of trial norms oonsisting of various combinations of Aptitudes K, F and M
.and appropriate outting scores. However, the addition of Aptitude K tended
to lower the selective efficienoy of norms which inoluded Aptitudes F and M.
Therefore, Aptitude K was excluded from the final test norms which included
; Aptitudes F end M. The sutting soore for Aptitude F was set at ons half
i . stendard deviation below the mean soore and rounded to the nearest five«puint
30ore levels For Aptitude M, the outting soore was set at one standard de-
- : viation below the measn score and rounded to the higher adjacent five-point
score levele Setting cutting soores at these levels ylelded the bast selec-
tive efficiency for the norms and vesulted in oritical scores of 85 and 80
for Aptitudes F and M, respectively. -

Vil. Concurrent Validity of Ndﬁms ‘ l
ric

The criterion was dichotomized for the purpose of computing the tetirach
~correlation coeffioient between the test norms and the oriterion and apply-
ing the Chi Square teste. The head forelady and plent superintendent indi.
cated that the point of demarocation between acoeptable and marginal workers
fell between the workers assigned ranks 32 and 33. Therefore, rank 32 was
set as the oriterion oritical score so that the 18 workers with the lowest
ranks, or 36 percent of the sample, were placed in the low criterion group.

Table IV shows thé relationship between the dischotomized oriterion

and test
norms consisting of Aptitudes F and M with oritical scores of 86 and 80,e
respectively, and the oriterion for Bagger II 9-88.01, Bag Sealer 9.88,30
Packer II 9-88.50 and Woigher II 9-68.0ls Workers in the high oritesion

group have been dosignaved " . "
O greud as Wpooy workems n's &4 "sccd "f#f" and those in She lew oriterion

E?
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g TABLE IV

Relationship betweon Test Norms Consisting of Aptitudes F and M
with Critical Scores of 85 and 80, Respectively, and the
Criterion for Bagger II 9-68.01,
Bag Sealer 9-68 QSQ.
Packer II 9-88.30 and
Weigher II 9-68.01

¥ = 60
Fon-Qualifying| GQualifying Total |
Teast Scores Test Scores
Good Workers _ 9 . 23 , 32
Poor Workers 11 - ? 18
‘Total : 20 30 50
L Z :
rtet = L0 X = 3,939
Oreat = 23 p/2 € .026

The date in the above table indicate a significent relationship between the
test norms and the oriterion for this sample.

Data were also eveilable for a sample of 33 employed workers in the followir
oocupations: Bagger IT 9-88.01; Bag Sealer 9-68.30; Box Sealer II 9-68.30;
Filling~Machine Tender I 9-88.01; Laborer, Filling 9-68.013 Laborer, Packing
9-68.303 Packer II 9-68.303 Weigher 1I 9-68.0l1; and Wire-Stitcher Operator
9-88,30. This semple was tested with the B-100l1 editicn of the GATB between
November 1961 .and May 1862. The data obtained for this semple aerved as the
basis for the development of B-100l norms oconsisting of A-80, T-80, F-85 and
M-86 (equivalent B-1002 norms consist of K-85, F-80 and M-80) which were
established as B-289. Since the 1962 study included the same ocoupations as
the 1966 study end the duties of the two sets of ocoupations were sufficiently
similar to warrant use of s common set of aptitude test norms, an attempt was
made to establish one set of norms which would ahow good seleotive efficlency
for the B-269 atudy sample as well as for the gample used in the present
studys This uttempt wua not susccessful-eno one get of norms tried yieslded
significant tetrachoric sorrelation coefficients for eash of the two samples.
For the following reasens it was deoided to supersede the B-269 nmorms with
norms established on the basis of the present studys :

le« The sample for the present study (N = 5O) is larger than the study
whioh resulted in the B.269 norms (N = 33) and, therefore, is
likely to ylield more atable results. o S '
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2. The criterion of the B-259 sample waes dichotomized with a relatively
amall proportion in the low criterion gioup, which tends to reduce
the atability of the obtained tetrachoric correletion coefficient.

3., The data of the present study is based on the B-1002 edition of the
GATB, whoreas the data of the B.269 study is based on the B-1001
edition of the GATB.

Conclusions ;

On the basis of mean sBcores, correlations with the criterion, job analysis
data and their combined selective efficiency, Aptitudes F and M with mini-
mum scores of 85 and 80, respectively, are recommended as B-1002 norms for
the occupations of Bagger II 9-88.01, Bag Sealer 9-68.30, Packer II 9-68.30
and Weigher IT 9-68.0l. The equivalent B-1001 norms consist of F-90 and M-BO.

Determination of Ocoupational Aptitude Pattern

When the specific test norms for an occupation include two aptitudes, only
those ocoupational aptitude patterns which include the same two aptitudes
with cutting scores that are within 10 points of the cutting scoree sstab-
lished for the specific norms are considered for that ococupation. Four of
the existing 22 occupational aptitude patterns meet these criteria for this
s'udy. These ocoupational aptitude patterns and their B-1002 norms are
CAP-10, G-76, P=~76, M-80; OAP=-14, S-80, F-90, M-85; 0AP-16, P-76, F-80, M-B80;
end OAP-17, E-865, F~50, M=80.  The selective afficiency of each of these
OAP*s for this sample was determined by means of the tetrachoric correlation
techniquee No significant relationship was obtained between any of the four
OAP's end the dichotumized criterion. Therefore, none of the existing 22
occupational aptitude patterns ls recommended for the ocoupations of

Bagger II 9-68.01, Bag Sealer 9-88,30, Packer II 9-£8.30 and Weigher II
9-68,01. However, the data for this pample will be comsidered for future
groupings of occupations in the development of new ocoupational aptitude
patterna. : . o

10



