DOCUMENT RESUME

ED 059 285 T™M 001 176

TITLE Bookkeeping—Machine Operator I 1-02.01--Technical
Report on Standardization of the GATB and Developrent
of Aptitude Test Battery.

INSTITUTION Manpower Administration (DOL), Washington, D.C. U.S.
Training and Employment Service.

REPORT NO TR-S-5

PUB DATE Mar 50

NOTE 9p.

EDRS PRICE MF-$0.65 HC—-$3. 29

DESCRIPTORS *Aptitude Tests; *Bookkeeping; Evaluation Criteria;

Job Applicants; *Job Skills; Norms; Occupational
Guidance; Office Machines; *Personnel Evaluation;
Test Reliability; Test Validity

IDENTIFIERS Bookkeeping Machine Operator; GATB; *General Aptitude
Test Battery

ABSTRACT

The United States Training and Employment Service
General Artitude 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 included.
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GATB Studies 63 and 500

ST..DAHDIZATION OF THE GENERAL APTITUDE TEST BATTERY _ ,
£5D DEVELCOP!LLNT OF SELECTION APTITUDE TEST BATTERY B-209 or S-5
- FOR 500KKEEP ING-2#CHINE OPERATOR I 1-02.01

Summary
The General Aptitude Test Battery was administered to 60 Bookkeeping-Machine
Operators I, 1-02,01, at the Pennsylvania Railroad Company, Philadelphia,
Pennsylvania, .in March 1946 and to 42 Bookkeeping-Machine Operators at the
Jetroit Bank, Detroit, Michigan, in April 1948. The criterion. for the
Pennsylvania Railroad sample was the ratio of the individual's production
to the group . average. The Detroit Bank sample was rated on a nine point
scale. These samples were analyzed separately and in combination. -On the
basis of high means and low standard deviations for the combined sample as
compared to'the general population, correlations with criteria, and job
analyses, the-aptitudes Form Ferception, Clerical Perception, Numerical
Ability, and Finger Dexterity were selected for the aptitude battery for -
this occupation., The minimum scores which all applicants must meet to be
referred as test selected applicants for this job -are.given in Table I,

TABLE I

Iaiiriimﬁm Scores for Aptitﬁae Test Battery B-1001
for Boolkkeeping-diachine Operator I

| Aptitude Minimum Score i
Q | i1 E
R
N 100 |
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Technical Report

Prohlem

This study was conducted for the purpose of developing a selection
battery for Iiookkeeping-fachinc Operators and to obtain data for further
standardization of the General Aptitude Test Battery.

Population

This study is based on two samples of Bookkeeping-Machine Operators, one
cnployed by the Pennsylvania Railroad and the other employed by the
Detroit Bank. Ths Pennsylvania Railroad sample consists of 60 female
Bookkesping-Macnine Operators cmployed in Philadelphia. All persons
hired for this position must know how to type and are given a typing
test. Employces must take an arithmetic test consisting of addition

and multiplication problems which are done by hand. High school grad-—
uates are preferred and all employees must be vouchcd for either by
someone in the company or by another person, such as a high school
principal. ‘ '

The Detroit Bank sample consists of 42 female Bookkecping-Machine
Operators. The company requires applicants to bc high school graduates
and at least 18 years of age. Thev arc given an intelligenco test and
rcequired to pass it with & score that would put them in the high normal
group. #All c¢mployees included in this group had been satisfactorily
omployed for at .lcast thrce months. Tablc II shows the means (i),
stardard deviations (o). and ranges of the age, education and experiocnce
for both samples, and for thc total sample. '

TABLL II

Means (M), Standard Doviations (o) and
Ranges of Age, Education, and Experience

Bookkeeping-Machine. Opcrator I 1-02.01

Pennsylvania R. R, (N = 60)] Mool o range
Age (yrs.) 122 1 1.9 | 1930
Education (yrs.) . 112 | .8 i 9-15
Experience (mos.) 124 ,12.0 11 345
Detroit Bank (N = 42) ;
|Age (yrs.) 23,0 1 6.0 19-48
: Education (yrs,) 12,0 | .6 10-14
Expericnce (mos.) 31.0 125.9 _3-143
Total Sample (N = 102) : ;
Age (yrs.) 22,6_| 42 | 1948
iEduCa‘bion (yrS o) 12.1 o7 1' 9~15
. Experience (mos.) 27.1 '19.4 L 3-143 |
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The mcan of 12.1 and standard deviation of .7 for education for the
total sample indicate that the companies closely adhere to the policy
of hiring high school graduates. The mean. age of 22.6.and standard
deviation.of 4.1 may indicate that the companics prefer younger workers
for this job. '

Job Deséription. E

Theo job "descrintion for the Pennsylvania Railrpoad Company sample follows:
.Bookkeeping-Machihé Operator I 1-02.01 |

Job Summsry: Keeps & permanent record of financial transactions,
using an cloctric bookkcoping machine. Asscmbles material to
“be recorded and manipulates keys on the machine to typewrite

© written:data and make automatic cilculations; reccords all debit
and crecit relations between customer and company. '

Work Pecrformed:

1. Sets up machine for operation. Clears machine by pressing
the proper koys to remove results of previous operations;
© adjusts 11l mechronisms, such as tabular positions, according
to the columns or desirdd, arrangement of the forms. Stacks
records, such'as freight way bills, pay drafts, or abstracts
in convenient racks or compartmunts, and inserts blank
billing sheets on bed of machine., .

2.. Transcribes vritten data. Records information such as
customers' names and addresses, dates, tonnage, or mileage,
using a standard typovriter keyboard with touch typing, and

) taking care that all information is tabulatcd in thec proper
column- of the billing form. . ' '

3. Makes computations and records figures. Transeribes such
~ figures as prices, deposits, charges, or money due, and
“operates michine to add, subtract, ov multiply in order to

computc such data 25 total payments’ due, amount earned,
deductions, or discounts. Sets the machine to tabulate
automatically and rccord such data on the form sheets, .
Uses knowledge of bookkeeping mcthods to assign, ccpute,
~2nd tabulate data corrcctly under the appropriate designa-~

.o

tions and columms;of the form shcots.
The job description for the Detroit Bank sample follows:

Ylorks in branch office.of bank, performing the necessary sorting,
Journalizing, ledger. posting, balancing, canceling and ‘Filing
oporations, requirod-to service.customer's accounts and further
main office and othevr branch office banking activities related
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to operations of ovn branch.  Operates bookkeeping machine,
.adding machine, check canceling dovice, typewritcr and
ledger equipment to accomplish bookkeeping oparations. :
. hssists othor members of staff in performing general duties.

Genoral Intelligence (G), Clerical Perception (Q), Numerical Ability
(N), and Finger Dexterlty (F) cre involved in performlng the duties
dcsc ‘ibed 2bove. Thesc abilities are required for accuracy in v

: porcc-ivin% and transcribing figurcs (Q), performing computations
N

properly (N), operating machines skillfully and accurately (F) and
for cvxercising judgment in performing all operations (G).

Experimental ‘Battory

K11 the tosts in the General Aptitude Test Battery were administered
to tho Pcnnsylvania Railroad Company sample; and all but Part E were
administcred to the Detroit Bank Sample.

Crituria

The criterion for tho Pennsylvania Railroad sample was production ratios
determined by the Chief Clerk and Assistant Chief Clerk, who were tho
second-line and first~line supervisors recspectively. The production
ratios were based on the units of work done per hour during the month of
Fecbruary, 1946.  The group average was set by obtaining the gencral
pcrfe'mince of the group. The individual's production ratio was obtained
by dividing the individual average on the particular work by the group
average., All the examinees in this sample wore doing the same type of
calculationn. The mean of thesc ratios is 101.367 and tho standard
doviation is 16. 809.

The »riterion for tho Dotroit,Bank sample vas ratings which were on a
nine point scalec ronging from 6 for very poor to 2 for very good. #hen
the data were processcd the ratings werc divided into throe categories,
the & group being ratings .2-2.5, tho B grouwp ratings from 3-4, and the
C grovp ratings from 4.5~6. . Thore were 6, 26 and 10 workers in groups
A, B, and C respectively. The moan of the ratings is 3.5 and the
standard deviation is 1.03. -

Statistical and Qualitatlve hnzlysis -

Since: both groups perform substantially the same x'ork and nre similar
in age, educntion, oxperience 2nd test performanco, they have been
combined wherever p0551ble into one total sample.

Mcans, standard devm‘cions, and correlations with the criteria were
calculrted for both test and aptitude scores for each sample separatcely,
and the. combined :sample whore possible. After-examining the.results it
was ‘dacided t6 sot up tha battery on tho basis-of aptitude .scores.
Thorefore, the rddults for aptitudes only arc bzing shown.
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Tablcs IIT and IV show the means, dtandard deviations and correlations
of the aptitude scores vith the criteria., The carrelations shown for
the Pcnnsylvania Railroad sample are product-moment (r); those shown
for the Detroit Bank sample are product-moment corrslations corrected
for brood catugories (or). The means and standard devi:tions are
dircctly compzrable ta.th: goneral population norms with a mean of 100
“nd a standord deviation of 20, Table IV shows the combined aptitude
neans 2nd standard deviations of the two samples.

TABLE III
Correlations with Criteria (r and r)
Means (4}, and Standard Deviations (0'5 '
for Aptitudes Measured by the ..
Genera. Aptitude Test Ba‘tery
BookkeeﬁingwMachine Operator I '1-402.'01

Pennéylxl}ania Railroad ‘Company Sample

(N'= 60) N
. : : Bl B-/ecs
o 24y : Lo ) i -/
np.‘tlt:l..do : . r L M ‘;o— | 04
: : e !
G Intelligence . . .. | 166 | 109 |12 | jo+
V. Verbal Aptitude i 070 | 108713 {08
N Numerical Aptitude - | .3l4% ;123 | 15 [,07.
‘S Spatial Aptitude - i .033 {103 |17 . 99,
P Form Percoption - . .365%%| 118 | 16 | /4 &,
Q.. Clerical Perception C WR89% 1124 | 15 [1a &
L . himing | .159 .0 114 | 16 ]
T MNotar Spuod o WR6 114 | 16 (ire
F Finger Dextcrity %0 | 116 | 18 11
X Manwal Dexterity 121 (105 | 18 |Jsea |
: . ' . f L i |
" Detroit Bank Sumple -
(N 42) '
| U aptitide ¢ o F Mo !
G  Intelligence ool el75 41131 11
V. Verbal hptitude: - . ["=,074 | 110 | 12
| N Numerical Aptitude . - —029. .| 118 | 12 |
S Spatial Aptitude J331% 11y | 13
P Form Perception 364% | 126 | 17
« Clerical Percaption .181 123 17
A himing <5033 114 15
T Motor Speed b.333% | 109 | 17
F Finger Dexterity 193 110 | 19
M Manual Dexterity 280 91 17

* Significant validity cosfficients (2 or more times their standard errcr)
#t Very significant validity coofficients (3 or more times their standard
error)

6
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TABLE IV
Means (M) and Standard Deviations (o)
for the aptitudes measured by
the General Aptitude Test Battery
Bookkeeping-llnchine Operator I 1-02.01

Combined Samplc

(N = 102)
“hptitude - | M o R
|0 Intelligence . - | 111 | 1 |} /o5
[V Verbal Aptitude 110 | 13 ak
_N_ Numerical aptitude | 115 % g
S Spatial 106, 16 |7 08 !
P Form Perception 1 121 17 YAV
& Clerical Perception| 123 16 /.2
& aiming T114 16
T Motor Spesd .~ T 1112 27 Y
F Finger Dexterity | 114 18 !
M Manual Dexterity: 99 19 73 !'

On the basis of the job analysis, aptitude G seems important to the job
sincc it requires the vorker to be able to use bookke.ping methods.
secms necessary since the job involves much copying of figures and names
accurately and ‘rapidly.. N also is apparent in the job since the job
deals principally with computations of numbers. In the actual operating
of the machine F seems to be present. The Bookkeeping-Machine Operator
uses touch typing for vwhich F is important. .

The highest means of the combined sample (table IV) are for the“-'aptitudes
@, ?, N, F, and A. All the'aptitudes show smaller standurd deviations
than the general population, indicating that the sample is a relatively
homogeneous group. o . '

In the Pennsylvania Railroad sainple P has a very significant correlation
coefficient with the .criterion-and Q and il have significant correlation
coefficients, The correlation coefficient of F with the criterion is
almost twice its standard error (r = ,240, 6, = .122) and:therefore
warrants further consideration of F for the selection battery.
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In tae Detroit 3ank sample 4, T, § and P have significant correlations
with the criterion, According to the job analysis data, we would expect
to fird higher correlations with the criterion than those ohtained for

Gy Il and Q. Perhaps these low correlations are vartly due to the fect
that worizers in tiis 'sample were screoened with an intelligence test and
the ranges of ability on G, N and Q are rather narrow, The Pennsylvania
Railroad criterion was actual production whereas the criterion for the
Detroit 3an: somsle was Tratings., Since ratings are a more subjective
mecsure of job aroficiency, more weight has been glven to the correlation
coefficients of the Penasylvania Railroad samvble in setting up the

t

selection bvattery, !

Since %, ¥, and T 21l appear in the jot analysis, hove high mean scores
in the combined sample, and heve significant correlations with the
criterion in the Pennsylvania Railroad sample they were included in the
sclection battery, Although P is not ayparent in the job analysis,

P was added to the battery because it had the second highest mean (121),
high correlation (.365) with the criterion in the Pennsylvania Redlroad
sample and raiscd the predictivo value of the ‘battery for this sample,

Although A and T have equal means in tho combined sample, F was included
in the battery rather than A because ¥ was indicated as more -important
in the job analysis and.had greater predictive value for the Pennsylvania
Reilroad sample. A added nothing to the prediztivo valuo of F for the
Pennsylvanio Reilroad samplo and therefore was not included in the
battory, S was not included, altnough it had significant correiation

. with the Dotroit Bank samosle criterion, becausc of its comparatively
low mean: score and bocause it did not apvear from the job analysis to
be ‘important.. G had about the samo predictivo value as N, dut had a .
lover moan-score and lower :correlation with tho oriterion in the. _
Ponnsylvenia Railroad sample. G added nothing to the predictiveo. valuo
of ¥ for tho Ponnsyivania Raoilroed sample, . .. - =

~ Tho minimun scoress &oloctod for the aptitudos,in'tho battery wore. sot
approximatol}’ ono standard deviation below the mean of the combined
sample, The minimum  scorecs arc: -

108 for @
1CY for P
100 for N
96 for ¥

An individuel must, oqual or exceed the minimum scores for all four
aptitudes to bo considored a tost. seleeted applicont,
For the tetrachoric corrolation coefficient of the Pennsylvania Railrord,
tho criterion was split at approximately one half o strnderd deviation
below the mean, Those with criterion scores of 9% or more were considered
"high" and tho romainder of the semple as "low." Table V shows the
distribution on which this tetrachoric correcletion coefficient is basods
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TABLT ¥

tunber of Workers in High and Low Criterion Groups
of Ponagylvenin Réilroad Sample that
Pags and Fril Aptitude Test Battery

Battery

Feil Pass

Highl7'29.

P : '
"E‘J- Low 16

-— —— —4—
o

The tetrachoric correlntion celculated on the besils of the figures

shown in Table V is 749 with e standsrd error of ,209, This correclation
cocfficiont, which is 3.6 times its strnderd crror, indicrtos a highly
significrnt relationship between the aptitude tost battery snd the
criterion for the Pennsylvenia Reilroad semole, .

The Detroit Bank semnle is on ‘tho whole very satisfactory in their work,
Judging-from the facts th~t their mean rating is not at the middle of
the C point scele (2-6) but is 3.5, that the ratings cluster closoly
~round the mean, ‘end thet only 7 workers wore rated 5 or poorer, The
number of workers rsted in thd 5 cetegory was too small for tetrachoric

~correlational jpurposes, and the number in both the 4 and 5 categories

wes too large for designation of o "low" group, It was not possible to
split the Y cotegory as the workors wers.not ranked within each cetegory,
Since there wasno convenient bresking point between "high" and "low"
proficiency workers, no tetrechoric correlation was computed for the
Detroit Benk semplo, I

Conclusions

On the basis of job enulyses, mean scores, steanderd devintions,
correlation coefficicnts, and their combined preodictive officieicy,
dptitudes Q, B, ¥, and F vwith minimum scores of 108, 104, 100 end 96
respectively, should be uséd as a selection battery for Bookkeeping-
ifachine Operator I, 1-02,01. It is rccommended that this bte established
as a nationel battery, B : : .

e




