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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 ot 20. Occupational norms are established in
terms of nrinimum 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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(Surorsedas B-429)

_§umma ry

The General Aptitude Test Ba*tery, B-1JO02A, wes adrinisteredi to two sanples ¢
Journeymen Carpet layers 7-52.220 and Linoleum layers 5-32.752 i the Deaver
Colorado and Portland, Oregon areas. Table I below shows the yesr in vhish Aata
collection was completed, the number included in the final samwple, and the trpe
of criterion used for validaticn purposes for each sample,

'WBLE I

SAMPLE YEAR N CRITERION |
I (Colorads) - 1960 54, Supervicory Ratings
I1 (Oregon) 1657 4 Supervisory Ratings

Data for the two samplas were analyzed separately and in coubination. On the
basis of mean scores, standard deviations., correlations with the criteria. jion
analysis data, and their combired selective efficiency, aptitudes N-Numerical
Aptitude, S-Spatial Aptitude, and M-Mamual Dexterity were selected for inclusion
in the test norms.

GATB Norms for Carpet Layer 7-59,220 and linoleum layer 5-32,752 - B-435°C 5-185

Table II shows, for B-1001 and E-1002, the minimum aéceptable score for ezt
aptitude included in the test ncrws for Carpet layer 7-5%.220 and Tincloeum
Iayer 5-32.752.

TABT» 7T
Minimum Acceptable 3cores on B~100L and B-1002 for B-455 or 5-185

1 an.

__B-1001 © p-1002 o
Aptitude| Tests Minimum Acceptable| Aptitude |Tests ¥inimum hacoprab
Aptitude Score Aptitude Suov:
N CB=1-D 90 | N Part 2 8t
. CB-1-I S Part 6,4
S CB-1-F 100 s Part
CB-1-H 2 %
M CB-1-M 80 M Part 9 80
CB-1-N Part 10
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"ffactiveness of Norms

I.

IT.

The data in Table VI-Z indicate that 20 of the 34 poor workers; or 59 percent
of them, did not achieve the minimum scores established as <utting scores on
the recommended test norms. This shows that £% percent of the poor workers
would not have teen hired if the recommended test norms had been used in tho
selection process. Morever, 56 of the 70 vorkers vho made qualirying test
scores, or 80 percent, were good workers.

Purpose

This study was conducted to determine the bes® =ombination of aptitudes and
minimum scores to be used as norms on the General Apiitude Test Battery for
the occupations of Carpet layer 7-59.220 and Iinoleum Iayer 5-32.752.

Sample

This study is based on two samples of Carpet layers 7-59.22C and Linoleum
Layers 5-32,752 in the Denver, Colorado and Portland, Oregon areas. The
test norms were developed on *he basis of the results of hoth samples.

Sample I -~ Colorado

The GATB, B-1002A, was administered in February 1956, March 1956, March 1957,

and August 1959 to a sample of 54 journeymen Carpst Layers 7-59.220 and

Linoleum Layers 5=32.752 vho wiers members of Carpet and Iinoleum Union ILocal

419 employed in various firms in the Denver, Colorado area. The selaction

af the sample was on a voluntecr basis with modifications esiablishad by

the union, The final sample of 54 jowrneymen represented a wide range of |
ability and was proportionately repre.encavive of those workers engaged ‘

in new construction work and those engaged in repair work.

The apprenticeship poriod for thnwa prsitivons Ls four years; consequently,
all members of thls sample had had at least 48 months experience in these
occupations.,

Sample II - Oregon

The GAT?, B-1007f; wms adninistered during the poried Jenuary 8, 1957 to
June 27, 1957 to a sampla of 49 joucrnaymen Carpet Layers '7-59,220 and
Tdnolevm Tayers 532,752 at Iincleum Iayers Union Iocal 1236, Portland,
Oregor,  The potontial sumple consisted of 10C journeymea, The selsztion
of the sample was on 2 voluntary basis, No age limits ware conaidered in
tne selsction of the sampls. A sixth grads ecacatien was considered a
minimum. Applicants were accepted on the ba:is of evaluation after oral
intarviews made by apprenticeship committeas, Apnlicants for apprentice-
ship must be at least 16 years of age and not more than 21 years except
in the case of veterans and other special vasses. Two journoymon were
excluded from the final sample; onoe because he was the business agent

of the uniorn and did not actively engage in the trade and another

because he was working as a dispatcher. Therefore, the final sample
oonsisted of 47 Journsymen,
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TABIE III

Number of Workers in Sample (N), Means (M), Standard Deviations (6), Ranges,
and Pearson Product-Moment Correlations with the Criterion (r) for
Age, Education, and Experierce

Capret Layer 7-59.220
Linoleum Layer 5-324752

N # M o Range 'y
Age (yea:ps)
Sample I - Colorado oh | 36.1 | 9.4 2L~-62% -o0l9
Sample II - Oregon L7 | 9.6 | 7.8 | 25-5% -.092
Combined Sample 101 | 37.7 8.8 2mbl  Jeweea

Education (years)

Sample I - Colorado oh ] 10.9| 1.7 7-1} -.,001
Sample II - Oregon L7 ] 11.0] 1.8 7-16 «213
Combined Sample 1011 10e9; 147 716 | —wmiimmm

Experience (months)

Sample I - Colorado ol { 139.6 | 88.5 ol =420 .008
Sample IT - Oregon 71 16x.7] 2L.2 L8-420 -.0L40
Combined Sample 101 ] 14949 919 | UB-420 | —-—--

There are no significant correlations between age, education, and experience for
either of the two samples. The data in Table III indicate that the samples are
suitable for test development purposes with respect to age, education, and
experiencee

Job Description

Job Title: Carpet Layer 7-59.220
Linoleum Layer 5-32.752

Job Summary: Lays blocks, strips, or sheets of floor covering such as
tiles, linoleum, carpeting and rugs. When laying linoleum, zements felt
base material to floor and linoleum to base material. Lays linoleum wall
covering. Covers such objects as cabinets, cupboards, and desks, securing
linoleum with metal strips fastened to edses. Lays, tacks, and stretches,
with hand-powered stretching tools, carpeting and rugs, following floor
sketches which have been previously prepared.

Work Performed: Prepares to lay floor coverings: Studies blueprints, work

sketches or order specifications to determine tvpe and siec of materials

to be used, kind of pattern or design to be followed, lay-out an? location
of installation, and sequence of operations. Calculates dimensions from
work sketches and order specifications to determine most economical
installation ‘in both material and time. Removes fixtures, such as radiators,
and ot:er obstructions when necessarye Makes minor repairs

4
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in floor, such as filling holes, cracks or joints with "floor-stone,"
leveling off rough or uneven surfaces, and may smooth wocd floors with
a floor sander. Carries floor covering materiali--linoleum, tile or
carpeting--to job area. (May carry up and dowr flights of stairs.)
Arranges materials ready for use on the jobe

Lays foundation material: Measures dimensions of room with a steel tape
to establish guide lines for cutting and leyirng matarial and marks

guide lines on floor with chalk line. Mszsures and cuts foundation
materials, such as felt or building paper, feit waffle pad or rubber pad,
using a steel tape and pocket knife.

Spreads floor-cement on fioor with a trowel, Zays and stretches strips

or sheets of foundation material over the flour-cemect, cutting and
fitting around projections, corners and bas=be s3»3, and senents or tacks

at edges. Presses down material by pushing aud pui-ing 2 hand roller over
the foundation material until it is smooth and £lat on the floor.

Marks guide lines and border lines of foundation matecial for laying floor
covering. Checks accuracy of guide lines with size of material to be 14id
and work order specifications, and makes any necessary correctionse.

Lays floor covering: Checks accuracy of dimensions and fit of ‘astallation,
and makes any necessary corrections. Places around projections and

corners by measuring and visually determiring shape of projection, border
distance, or cormer, in order to make appropriate cus in floor covering
with minimum amount of waste. Checks accuracy of outs by test fitting

into place,

For tile: Spreads floor cement on floor, using a {irowel, covering a small
area at a time. Starting at guide marks orn flcor, lays blocks on surface
of floor of foundation materiai, Presses firmly into glace, using hands.
Executes designs and patterns according to blueprints and work order
specifications, laying material until area bou:zded by burder lines has
been covered. Cuts and cements border strips to fit space around pro-
Jections and between walls and finished floor covering, using a tile
cutter for straight cuts or a knife for cubtting curves end roiches. May
heat certain type of tile with a blow torch in order %o it. Pushes

and pulls hand roller over floor surface to secure proper adhesion and
smoothnass of floor covering to the flcor or fouvndatior material.
Visually checks finished floor covering for aiy buibies and irregular
thickness of tile, removing and re=satting tile when wicessary, fitting,
pressing and rolling into place.

For sheet linoleum, rugs and carpeting: Urrolls and stieiches linoleum
or carpeting into place, using hand stretchirg “ools or hands. Pushes
and pulls hand roller over floor to secure adhesion and smoothness of
floor covering. TFastens edges of fitted coveriing by backing to floor,

by use of metal or wood molding, or by cementing. May cement sntire area
of linoleum or carpeting to floor or foundation maierial. May cement
individual carpeting squares to floor or foundation material, executing
designs and patterns according to work order specifications. Measures,
cuts, and cements or tacks rubber or metal edging to btorder of open
passageways. May cement tile or linoleum to wally and counter tops.

o
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Rubs or scrapes excess cemcnt from surface of floor covering with gasoline,
alcohol, or water, using a saturated cloth and scraper. HReplaces fixtures
and molding. Picks up scraps, stccps floor, and gathers materials and tools.

Experimental Battery

All the tests of the GATB, B-1002A, were administered to each sample.

V.

Criterion
Sample I - Colorado

The criterion for this sample consisted of rank order ratings. The first
rating wae made by the business azent of the Carpet and Linoleum Union
Local 419. The seccnd rating was made by an employer, wvho as a former
journeyman had an excellent over-all knowlecdge of the workers tested.
The ratings were then converted to linear scores.

A correlation coefficient of 268 was obtained betueen the linear scores for
the two sets of rank-orcer ratings provicded for the Colorado studye. When
two sets of criterion data, each designed to measure the same aspects of
performance, are correlated less than .60 with each other (2s in the case
for the Colorado study), it is likely that one of the measures is less vzlid
or less reliable than the other. In attempting to selact the better of the
two sets of rank-order ratings as the final criterion, cacn of the sets of
rank-order ratings were correlated with the variables of age, education,
experience, and the aptitudes of the GATB. Neither set of ratings was
significantly related to age, education or experience. Only the second

set of ratings showed some significant relationships with the aptitudes of
the GATB. Since it is likely that a more reliable criterion will yield
higher validity coefficients, this indicates that the second set of ratings
tends to be more reliable than the first set. Thersfore, the second set of
ratings was chosen as the final criterion for the Colorado study.

Sample II - Oregon

The criterion for this sample consisted of supervisory ratings mace on a
descriptive rating scale. Because workers were dispatched to employsrs by
the union as they are needed, many of the workers were not attached to any
one employer. Therefore, supervisors were selected to rate those men who had
worked with them at various times on different jobss The ratings were made
on a descriptive rating scale. Re-ratings were made anproximately two-months
later. The final criterion used for validation purposzs consisted of the

sum of the scores of the first and second ratings.
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(nelivetive an loLoinbitunive Analeses

4, Oualitative Analysis:

The Job: ~ralysis ineicstad tlat the follrwlng aptitudss measured by the
G650 srosar 0 ba dmpertsnt fox this oceuration.

Intelldzence (G) = reguired to learr the job tagks and subject
meiter to sur~es. fnily rouvlete an arcrarticeshin prooram.

Supspicel Avtitude U~ required to make accurate rneasurements
and compute amounts =nd costs of materials need2d and time re-
aired to nomplete dobs,

Spatisl Aptitude (S) - required to read and interpret blueprints
and siketches and to visnalize layouts,

Torm Percepticn (P) - required to exerute patterns frem the
simple to the compiex zund intricate called for jn the work order
specifications,

Moter Coordivztisn (K) - required ko place tile pieces auickiy and

accurately.

Manuald Dexterity (M) - required to cut tile, linoleum and carpeting.
On the rasis of the ich anzliysis data, the faollowing aptitude is con-
sidares obvicucly cnimportant for verforming the duties of this job and
18 acnsiderad san Mppalevant® aptitudas ¥ « Varbal Aptitude.

B. Quantitatizwe Arnalysis:

Tahle TW-A shows the maxng and stapdamd deviatises Cor She anptitedes
of the GATE for snel samecle seravataly and fer the cembined sample, The

means and stavdord devinkians are somparabis to gensral working populae-
tion norrs with a mean of 105 and 3 standors 4deviztion of 20 for each
antitude, i

Tabia TV-R shows the corralation bebwean the oriterion and the
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TABLE IV-A

Means (M) and Standard Deviations (@) for the Aptitudes of the GATB for
Each Sample Separately and for the Combined Sample

Carpet Layer 7-59.220

‘ Linoleum Layer 532,752
Aptitudes Fample I - colorado [Sample 11 - Orepon | Combined Sample |
: N=5] N=lT N=101
0
! !
G-Intelligence 1205,8 | 15 | 109.3 | 1S. . 107.4# | 15.0 .
V-Verbal Aptitude | 101l.h 15,3 106.,0 1647 103:13% | 15.9
N-Numerical Aptitude | 98.L 16.0 1030l 1343 10 .? b 16
S-Spatial Aptitude 111.9 17.4 110.2 18.2 111.1% | 17.5
P~Form Perception 99.0 14,0 9702 177 38,1 15.9
Q-Clerical Perceptionl 97.9 12,1 100.8 12.7 99.ly | 12.5%
K-Motor Coordination 103.5 1707 102,2 1903 10205 1805
F-Finger Dexterity Sl 8 2l161 91.5 20,9 93.1 2205
M-Manual Dexterity 100.6 231 108.1 2110l 104.3# | 23.5
"Relatively High Mean Score

sRelatively Low Standard Deviation
TABLE 1IV-B

Pearson Product Correlations with the Criterion for the Aptitudes of
the GATB for Each Sample

Carpe Laye:r 7=5%.220 i
Lincleum Layer 5324752

Sample I - Coleradc [Sample II - Oregon

Aptihudes N=3l N=UT
G-Intelligence 0200 o248
V-Yerbal Aptitade 0123 o133
N-Numerical Aptitude o 35) e 0250
S-Spatial Apti‘tude -,016 ; 0363%
P-Form Perception o216 o 38Tt
Q-Clerical Perception »238 0159
K-=Motor Cooirdination oLiOL¢ 0152
F-Tinger Dexterity «200 0199
M-Manual Dextsrity 0338 ] 0222

¥Sigrificants at the »05 level
#Significant at tha 01l level

For Sample I of 5l cases, correletions of o348 and «268 are significent at the
.01 and 05 levels of cenfidence, respectively. Aptitudes N and S correlate
significantly with the criterion at the .0l levels Aptitude M correlates
significantly with the criterion at the .05 level.

8
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For Samvla Il of 47 casas, correlatimns of .372 and ,232 are gignil Leant,
at the .01 and N5 lavels of confidence, respeatively. Aptitude P
correlatas significantly with the criterion at the .01 level. Aptitude S
correlatas signifirantly with the critrrion al tha 07 Savel.

C. Selection of Test Norms

TA3LE V

Sumary of Qualitative and imantitatice Data

Type of Fridence ' Antitudes
G JVINIS |P RIKIE |
Job Analysis Ita
Important X X ¥ |X X X
Irrelevant 0
Relatively High Mean (N=101) XX X
Relatively Tow Sigma (Ne1O1) X X
Significant Correlation with
Colorado Criterion X X X
Significant Correlation with
Oregon Oriterion o ) T X -
Aptitnden o he Considersi
for Trial MNerws S I R ) K W

Priat nermss consdsting af warions combination of Lowltldes Gy Ny 5y Py K,
and M wiin apsroptiats cubhing szores wera aralualed against the critevion
by meanz of the tetrashoric sorrelation techalque. A comoirison of the
results showed that 8-1002 noarms consisting of N-§5, S-25, and M-20 had
the best anlactive elf{inianay,

VII. Concurrent, Validity of Norms

For the purposs of compnbing the tetrachoris rorrslatics coefficient between
the test norms and the ariterion and applying the Chi Sauare test, the criteris
ror the two samples werc dichotomizad. For Sample T the criierion was
di.chotomized by s«ttinz a criterion critical scovs of 42, which resulted in 18
of tho 54 workars, or 33 percent of the sample bsing placed in tae low criterion
group., For Sumnle IT the ariterion vas dichotemizgd by setbing a criterion
critical score of 62, which redulted in 16 of the 47 workers, or 34 percent of
tag sample boing piaced in the low criterion =raun,
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Tables VI-A and VI-B show the relationship between test norms consisting of
N-85, S-95, and M-80, and the dichotomized criterion for Sample I and

Sample II, respectively. Table VI-C, which is a composite of Tables VI-A
and VI-B, shows the selective efficiency of the norms for the Combined

Sallplo .
TABLE VI-A

Relationship between Test Norms Consisting of Aptitudes N, S,
and M with Critical Scores of 85, 95, and 80, respectively, and the
' Criterion for Sample I

Carpet Layer 7-59.220
Linoleum Layer 5-32.752

N=254 |

Non-Qualifying | Qualifyding |
Test Scores Test Scores-|Total
Good Workers 9 27 36
Poor Workers 13 5 18
| Total 22 _32 oly

rtet - 068 X2 - 90211].

ATtet = .22 P/2 £ .005

The data in the above table indicate a sig.*ific'ant relationship between the
test norms and the criterion for Sample I.

TABLE VI-B

Relatio_nahip between Test Norms Consisting of Aptitudes N, S,
and M with Critical Scores of 85, 95, and 80, respectively, and the

Criterion for Sample II

Carpet layer 7-59.220
Linoleum Layer 5-32.752

i R i SV D et s 5 iR ol B0 S e etk b

N = L7
Non-Qualifying Qualifying

Test Scores Test Scores [Total
Good Workers 2 29 31
Poor Workers 7 9 16
Total 9 38 L7

Ttet = .75 X2 = 7,227

UTtet = .27 P/2Z .005

The data in the above table indicate a significant relationship between
the test norms and the criterion for Sample II.

ERIC 10
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PABLE VI-C

Relationship between Test Novms Consisting of Aptit\ides N, 5,
and M with Critical Scores of 85, 95, and 80, respectively, and the
Criteria for the Combined Sample

Carpet layer 7-59,220
Linoleum layer 5-32.752

N= 101
NON=QUELITYINg | QUEIITYING

Test Scores Test Scores | Total
lood Workers 1n 56 67

Poor Workers 20 14 34

Total 3l 70 101
Tiot = 166 e 17,125

TTiet = 17 P/2 £ .0005
Conclusions "

On the basis of the results of this study, Aptitudes N, S, and M vith
minimum scores of 85, 95, and 90 respectively, have been established
as B-1002 norms for the occupations of Carpet layer 7-59.220 and

Iinoleum Iayer 5-32,752, ‘Me equivaler.*: B-1001 norms consist of
N-go’ 8-100, Bnd 1\4-800 ’

IX. Determination of Occupational Aptitude Pattern
" Of the existing 35 OAP's, a significant relationship between OAP-25

and the criterion ior t.e cxperimental seimle s obtained. The
proportion of the sasple screened out by UVAP-25 uas .26, vhich is
ywithin the required range of .10 wo .60, Therefore, the occupations
Carpet Layer 7-59.220 and Linolewn Iayer 5-32.752 vwill be allocated
to 0AP-25.0f the existing 35 OAP's (Revised 10/61).




