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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
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 describes 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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Criterion (validation study):

GATB Study #2174 -

 DEVELOPMENT OF USES APTITUDE TEST BATTERY

- For

Trailer-Tank-Truck Driver (petrol. refin.; ret. tr.; whole. tr.) 903.883
Tractor-Trailer-Truck Driver (any ind.) 904.883 -

S5~-124

This reporf describes research contributing to the development of General-»

Aptitude Test Battery (GATB) norms for the occupation of Tractor-Tank-Truck

Driver (any ind.) 904,883. The followxng norms were establlshed’

\

GATB Aptitudes | Minimum Acceptable
: - : . GATB, B-1002 Scores
G - General Learning Ability " " 85
V - Verbai Aptitude | 80
N - Numérical-Aptitude - 90
Q - Clerical Perception 80
RESEARCH SUMMARY
Sample:

50 male employees of the Des Moines, Iowa terminal of the Ruan Transport
Corporation working as Trailer-Tank-Truck Drivers make up the valldatlon
sample for thls study.

Supervisory ratings

Design (validation study):

Concurrent (test and criterion data were collected at approxlmately the
same time.)

Minimum aptitude requirements were determined on the basis of a job

analysis and statistical analyses of aptitude mean scores, standard
deviations, aptitude-criterion correlations and selective efficiencies.

o>




‘Concurrent Validity for Validation Study:  Phi Coefficient = . 50 (P/2 «.0005)

Effectiveness of Norms:
- Only 66% of the non-test-selected workers uaed for this sample were good
. workers; if the workers had been test-selected with the above norms, 82%
would have been good workers. 3u4% of the non-test-selected workers used
for this sample were poor workers; if the workers had been test-selected .
-with the above norms, only 18% would have been poor workers. The
effectiveness of the norms is shown in Table 1:

Table 1

Effectiveness of Norms - Validation Sample

. Without Tests With Tests
Good VWorkers 66% : 82%
Poor Workers 4% 18%

" . VALIDATION SAMPLE DESCRIPTION ’

\\)Size: N = 50 | -

Occupational Status: Employed workers

Work Setting: Employed at the Des Moines, Iowa Terminal of the Ruan Transport
’ Corporation, Des Moines, Iowa.

P

Employer Selection Requirements:

Education: Prefer hlah school graduates but this has mnot been a strict
: hiring requirement.

Previous Experience: No specified requxrement but ‘a preference for at
least two years of experience.

‘Tests: None
Other: Personal interview, reference check and a Dhyalcal examlnatlon.

PPlﬂClDaJ Activities: 'The 3ob duties are comoarable to those shown in the
"~ 32b descriptions in the ‘Appendix.  (Note that job
descrlotlons are shown for both the Validation and
Cross~Validation Samples and the Course Qutline is
'shown for the Cross-Validation. Sample. However, the
description for the Cross< Valldatlon Sample is more
comorehensxve and has been used for ‘the Fact. Sheest. )

. Minimum Experience: All workers had comcleted an on-the-]ob trainineg perlod
of at leaot 6. nonths.
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f Table 2

| Means, Standard Deviations (SD), Ranges, and Pearson Product-Moment Corre-
lations with the Criterion (r) for Age, Education, and Experience

Mean SD Range r .
Aze (years) 27.8 6.0 - 2547 .027
Education (years) 10.8 1.8 6-15 .183
Experience (months) 59.8 44,5 7-175 .068

EXPERIMENTAL TEST BATTERY

All 12 tests of the GATB, B-1002A were admlnlstered during the period March-
April 1957 to the valldatlon sample. i

CRITERION

The criterion for the validation sample consisted of rank order supnervisory
ratings (converted to linear scores with a mean of 50 and a standard deviation
of 19.1). Ratings and.reratinss for each worker were made at approximately
the same time as the tests were administered with a time lnterval of two weeks
between the ratlngs. g

Reliability: The coefficient of reliability between the two ratings is .88.
The final criterion consisted of the initial ratines.

Criterion Dichotomy: The criterion distribution was dichotomized into high
: and low groups by placing 34% of the sample in the low
group to correspond with the percentage of workers
considered unsatisfactory .or marginal., Workers in the
high criterion group were dealonatad as "good workers"
and those in the low group as "Door workers." The
criterion critical score is 42,

N’p

APTITUDES CONSIDERED FOR INCLUSIOV IN THE NORMS
Aptitudes were selected For tryout in the norms on the basis of a qualitative
analysis of job duties involved and a statistical analysis of test ‘and criteric
data. Tables 3, 4 and 5 show the results of the qualitative and statistical
analysis.




Table 3

Qualitative Analysis
(Based on the job analysis, the aptitudes indicated aopear
to be important to the work performed.)

- e -

Aptitude Rationale
G - General Learning Ability Necessary to learn and understand the
. various delivery onerations performed;
to be able to make sound judgments in
cases Involving deviations from standard
procedure, -

<
|

Verbal Aptitude Necessary to read and understand the
: various printed instructions contained in-
. the drivers' manuals and to write reports
3 . properly. '

Numerical Aptitude Necessary to make accurate computations

in the determination of the amount of
petroleum that can be loaded and legally
carried; in determining amounts delivered;
and in pricing petroleum products.

=
|

fo)
'

Clerical Perception Necessary to prepare reports and orders
accurately and to avoid making perceptual
errors in arithmetic computations.

Table 4

_ Means, Standard Deviations (SD), Ranees and Pearson Product-Moment Corre-
. lations with the Criterion (r) for the Aptitudes of the GATB

Aptitudes Mean SD Ranges T
-~

G - General learning Ability 100.2 12.7 94-128 .1;79='-='g
V = Verbal Aptitude 97.4 13.3 74-131 . 375%
N - Numerical Aptitude 97.3 13.9 64-124 «522%%
S - Spatial Aptitude - 98.2 - 14,7 68-124 .321%
P - Form Perception . 86.4 14,5 54-119 S W214
Q - Clerical Perception 92.7 ' 9.9 " 51=120 L4011 %%
K ~ Motor Coordination 9.5  18.8 - 49-140 .249
F - Finger Dexterity - 98.9 15.0 '~ 67-132" .+259
M

- Ménual Dexterity 101,.1 22.9 56-158 117
o ‘

oo
-

SN

»
28]
Ho H'

ifi ant at the .01 level
gnificant at the .05 level




Table 5

Summary of. Qualitative and Quantitative Data

Type of Evidence . Apfitudes
G{V|N|S|PIQ|K|FiM -
Job Analysis Data '
Important X X | ¥ v
Irrelevant
Relatively High Mean v v v |v
Relatively Low Standard Dev. vy i v
Significant Correlation
| with Criterion S O O B4 4 X
Aptitudes to be Considered
for Trial Norms G jV.{N IS N

DERIVATION.AND VALIDITY OF NORMS

Final norms were derived on the basis of a comparison of the degree to
which trial norms consisting of various combinations of Aptitudes G, V,

N, S and Q, at trial cutting scores were able to differentiate between

66% of the sample considered good workers and 34% of the samnle considered
poor workers. Trial cutting scores at five point intervals approximately
one standard deviation below the mean are tried because this will eliminate
about 1/3 of the sample with three-aptitude norms. For two-aptitude trial
norms, minimum cutting scores of slightly more than one standard deviation
below the mean will eliminate about 1/3 of the samplej for four-aptitude
trial norms, cutting scores of slightly less than one standard deviation -
below the mean will eliminate about 1/3 of the sample. The Phi Coefficient
was used as a basis for comparing trial norms. Worms of G-85, V-80, N-90
and Q-80 provided the highest degree of differentiation. The validity of
these norms is shown in Table 6 and is indicated by a Phi Coefficient of
.50 (statistically significant at the ,0005 level). |

Table 6

~Concurrent Validitykof Test Norms for Validation Sample (s-85, V-BO,‘N-QO,‘Q-BO

Nonqualifyineg 'Qualifying Total
Test Scores Test Scores ,

Good Workers s S 28 33
Poor Workers 11 . , 6 17
Total | BT . 3 50
' Phi Coefficient (@) = .50 "‘ _ - - - Chi Square (x?) = 12.65 | .

Significance level = P/2<.0005 -

6 |




DETERMINATION OF OCCUPATIONAL APTITUDE PATTERN &
\ .
The data for this study met the requ:.rement's for 1ncorporat1no the occupation
' studied into 0AP-19 whiech is shown in Section II of the Guide to the Use of
the Gzneral Antitude Tast Battery,

Ka




"“GATB Study #2603

S-124 - Tractor-Trailer-Truck Driver (any ind.) 904.883 ' »

Check Study Research Summary

.Sample:
92 male Tractor-Trailer Truck Driver trainees enrolled in an MDTA
course at Bedford High School, Bedford, Pennsylvania. . -

TABLE 7

Means, Standard Deviations (SD), Ranges, and Pearson Product-Moment
Correlations with the Criterion (r) for Age and Education

Means SD Range r (m
Age (years) 29.6 5.4 21-43 . -.l08
Education (years) -10.9 l.4

7-15 = ,065

Criterion:

Instructor's ratings made on an adaptatlon of .Form SP-21, "Descriptive
Rating Scale." ‘ -
Principal Activities: »
The job duties for each workers are comparable to those shown in
the job description (Fact Sheet) in the Appendix.

Predictive Validity:.
Phi Co}fcﬁ&ienﬁ(ﬂi .32 (P/2 £.005)

Effectlveness of Normls: N\“*' ,

Only 65% of the non-test-selected trainees in this sammle wére ¢ood
trainees; if the tralnees had been test-selected with the S-124 norms, .
76% would have been good trainees, .35% of the non-test-selected trainees
in this sample were poor trainees; if the trainees had been test-salected
with the S-124 norms, only 24% would have been poor tralnees. The =
effectlveness of the norms is shown in Table 8. '

TABLE 8 - v
Effectiveness of S- 124 Norms on Check Study Sample -

‘W1thout Tést ‘:' ' Wlth TéstS'

Good Trainees . , ... 65% o H_“f’ 759
Poor Trainees Co 3%% ,,,‘anﬁ :
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Job Description for Validation Sample

Job Title: Trailer-Tank-Truck Driver (petrol. refin.; ret. tr.; whole. tr.) 903.883

Job Summary: Under limited supervision operates tractor-trailer units to deliver
petroleum products to bulk plants or to service stations. Determines load limits
in loading and proper orocedure to use in unloading. Prepares bills of ladlnp and
prices petroleum products.

‘Work Performed: Picks updeliveryorders, bulk plant keys and any additional instruc-
tions from m2il box at bepinning of shift. Fills out trip sheet as to destination,
load origin, oil company, kind of delivery and product. Punches time out on time
clock. Inspects tractor and trailer at onset and completion of driving; fills out
vehicle condition report for each trip. #akes recommendations for any needed repair.
Inserts tachograph record (a speed recording device) in proper place. ' Drives to,
pipeline terminal to load trailer. Determines total amount of petroleum that can be
loaded on basis of state gross weight restrictions by figuring the present weight of
the existing temperature. Determines maximum load for each axle, when necessary, by
" dividing wheel base of tractor into the fifth wheel setting (in lncnes) to determine:
percentage of weight on #1 anxle. Drives to unloadlnq oolnt, maintaining speed under
specified maximum; stops at all rallroad.cross1ngs' checks tires esach 50 miles. Exer

.cises extreme caution because of the volatile nature of the product carried. Report
all pertinent incidents encountered enroute, and all weighing stations passed: whethe
truck is weighed or not. Delivers petrol=sum products elther;dlrectly to bulk’ olant

agent, on a)"keyéstop' basls, or directly to a dealer. ;

'On the direct-to agent dellvery, telephones agent whendellvcrytown is entered if the
agent is not regularly at the bulk plant. Drives into: bulk plant location and DOSlt]
truck for unloading. Connects grounding cable. Presents bill of lading to agent ang
receives instructions to begin unloading.’ Requests agent to Dreak seals on truck
trailer and proceeds to unload accordlnp to the orlnted instructions’ of the oil como:
being served. - Makes visual 1nsoectlon to check for any overflow or loss of’ Droduct
Dlscontlnues unloadlng operation when ‘it is ]olntly acreed that the truck is: empty.
Reouests agent to .sign bill of ladlnn. Returns to termlnal and checks in or drives 1
plpellne terminal for reloadlng. : : ' :

Performs essentlallj the" same prellmlnar dutles as 1n d1rect-to agent dellvery for

- "key-stop" delivery, except obtains: key . to: bulk plant with: dellverv order and. makes
delivery without agent's being present P051tlons truck for unloadlna and checks
valve shed for verlflcatlon order left bv aoent Inventorles bulk plant, storapa tant
reading inchage gduge, if tank is so,eoulooed ‘ior by . using measuring stlck ~and" make=
d notation in terms of. oallons on blll of ladlnp.f Unlocks valve locked w1th kev stoo‘[
- padlock and: connects hose. to unload.: Places‘samole of product dellvered and traller
i:truck tank seals ‘in bulk plant valve h=d , : ‘ : : :

»QComoletes order as to. oallons dellvered and tlme requlred to unload ' Comoutes demur'
“rates to be charged bulk plant in: unloadlnp tlme exceeds allowable tlme dun to fault

»“bulk plant ‘Picks up order. for: neyt dOlLverv., Dr=1ns traller tank comoletel» and
checks‘truck's nechanlcal rondltlon. Returns to termlnal Co

UPos1tlons truck in: dealer serv1ce
statlon accordlng to ore arranped plant for unloadlng., Removes fire extlnpulsher a;
1t 1n posltlon for lmmedlate u;e Inventorles all.fuel'storage&tanks aj j '
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of fuel to b2 delivered and #ills storape tanks, using truck meter for measurement.
Reports any $»ill to local fire department. Enters total amounts delivered and
prices nrodust acconiine to price par qallon, state and federal tax, rent charses
per gallon (1f any), note liquidation ner gallon (if any) and discount per gallon.
frequantly collects asount due* fron dealer,

in all orerations, conforms to federal, state, and local laws and customer rules .
and practices. May maintain I.C.C. log. Follows instructions exactly as contained
in operational manual or a3 given verbally by company officials. Occasionally is.
tested for knovledme of contents of oparational manuals. Writes detailed reports
of any deviationn from normal procedure, including any accidents involved in or
witnessed. 'tay make written recomondations for changes in company procedure.

D
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Course Qutline:

SUPPLEMENTAL INFORMATION

I.

II.

Classroom Instructidn 120 hours

-

Driver Regulations
Driver Resoonsibilities
Definition of Terms
Function of Mechanical Unit
~-Function of Driver in Relation to Power Unit
Driver Responsibilities in Case of Fire or Accident
Driver Responsibility in Relationship to Cargo
Road Driving Safety

.

TomMBoOWs

[

Driving Range Operations 120 hours

Inspection of Eguipment

Checking Egquipment

Operating the Tractor

Operating Tractor with Trailer Attached

UO.WB’

‘Performance Requirements:

Responsibility

Must be able to accept responsibility for equipment and carsgo valued up to
$500,000. Incorrect judgment may result in loss of life and property. Driver
must ddhere to instructions and regulations and policies of employer. Must
conduct company business and personal contacts with customers in such a manner
as to assure customer satisfaction.

Job Knowledge

Must know I.C.C. Regulations and understand proper loading of cargo, distribution

.of cargo, axle weights, proper speeds, routes, terrain, etc. Must be a..le to

determine proper functioning of tractor by v1sual inspection of equ1nment
instrument readings and sound of motor. !Must be able to keep log and write
required reports. Must be able to read and interpret manifest.

Mental Application .

Must be able to plan work week in terms of day's run and plan loading of cargo to
facilitate stops for unloading while at the same time insuring maximum- capacity
load without causing damage to cargo in transit. Must make independent judements

.when motor trouble arises with respect to whether an attempt should be made to

get the cargo into the terminal or whether to stop and ask for serviceman. Must
be mentally alert and cautious at all times by keeplno close watch on motor
performance and paving close attention to traffic., Must have excellent reaction
time in order to use brakes adequately to bring tractor-trailer to a dead stop in
emergencies and to shift gears, double clutch and work gear shift sticks
simultaneously with proper motor speeds-.in order to prevent damage to gears.

Must make independent judgments with respect to speed on curves that is deter-

~mined by such factors as tvpe of load, method of packing, welght 1nvolved top-
: heavy machlnerj, etc.‘ Must be able to ]udqe rate of speed ‘

44
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$-124 FACT SHEET
Job Descrintion for Cross-Validation Sampnle

Job Title: Tractor-Trailer-Truck Driver (anvy ind.) 904,883 (7-36,240)

Job Summary: Operates a diesel or gas-powWered tractor-trailer to transmort careo
consistine of materials, merchandise, equipment and druss with cargo weights rangine
from 3,000 to 35,000 nounds.

Work Performed: Inspects line haul sheet to obtain load weisht and traller and
tractor identification number; compares numbers on dispatch sheet with equinment
numbers to make certain proner tractor is roupled with proper trailer. Cheeks and
notes type of load, perishables, degree of temperature required, frequency of
defrosting; takes necessarv steps to preserve load as indicated on line haul sheet
instructions. Hotes axle weichts in three different areas in order to olan sneed with
respects to road terrain, down-grade speed and handling of rie to nrevent accidents,
carco shift, etc,

Insnects trantor motor to determine t'me of motar and size of motor, i.e., W.B. - 28,504
cu, inch piston disnlacement, in order to make certain that tractor motor will be
adequate to haul caroo we1gﬁt at ‘low cnst and to prevent damage to motor which might
result from overloading and/or breakdown.

Obtains manifest and notes tvoe, kind and size of careo, method of packing and stons

to be made for unloading. Checks and notes type of pprlshables dearee of temnerature

reaquired and posts on line haul sheet. Infoarmation obtained with respect to tvoe of.
careo, how packed, weight, bulk, compactness, frasility, etc. governs speed, method.of
taking curves, caution to be exercised, etc.

Plans number of hours nf drivine accordine to terrain, tyne of hishwav, traffic and
number of stops to be made for unloading; checks cargo seal to.make certain carep has
not been tampered with.

Inspeﬂta tires by examinins each tire for nicks, cuts, soft spots, peeling tread and
other defects;checks air pressure in tires by usineg air cauge or by kicking tire with

. foot and noting rigidity of the inflated tire.

Inspects simal lights and emerpency four-way flash turning signals by turning on
switch; notes proper or improper functioning.

Inspects wheel lugs to determine if wheel is properly centered and secure. Cleans lisht

~peflectors and identification nlates by wipinc off dust and dirt. Inspects "hook-up"

to make certain pin is pronerly positioned and secure.

Inspects air hose and air hose valves to make certain air hose has not been damared and
to ascertain that valves are open.

Makes visual check ‘of springs on tractor and trailer to make certain none are broken,
Inspects water level in rad1ator to make sure it is full; makes cold motor oil check
(prior to starting enecine) by rpwov1np dipstick and noting oil level in motor and
replaces stick. Checks air pressure in brake svstem by turning key to "on" position

and noting air pressure on gauge; when air pressure is too low, buzzer sounds informine
that brakes will not function. Checks governor on distributor or carburetor to determine
if seal is intact. Checks the throw on slack adjustor of brakes for tractor and trailer
by applying brake pedal to determine the distance nnda] must travel before becoming
effective, : : L

12
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Inspects tractor and trailer for damape to cab. Makes sound chekck of motor by start=-
ing, accelerating engine and listening for sounds which micght indicate faultv oneration
or mechanical weakness. Notes oil pressure, air brake nressure, fuel level, etc.

Records . all needed repairs and faulty functioning of motor on shop card. Refers card

to maintenance supervisor. If safety check is in doubt, refers tractor-trailer for

repair. If check revealed need for fuel, water or oil, obtains same at check-out lane.
[/

Makes certain that reactor and trailer identification numbers are attached and properly

posted according to I.C.C. Regulations.

Positions trailer into loading dock area by backing tractor and trailer as required.

Supervises and plans loading of cargo into trailer; studies manifest to find out type
of cargo and when and where carco is to be unloaded. Determines method of stacking
and packing cargo in accordance with sound freicht handling procedures, i.e., heavv
aquipment and merchandise on bottom and lighter material on top, nositioning freight
so that it will not shift. Ties down and secures cargo with rones, chains or blacks
as required,

Under simulated conditions, keeps careful check -on iemperature of refrireratad trailer
in order to detect fiilure of refricerating uait quickly in order to prevent laoss of
product. ‘ .

In accordance with driving nlan) kxeens careful check of nil; temnerature, air dials and
simultaneously listens to engine sound in order to detect faultv narformance or
mechanical failures. :

Positions tractor-trailer in unloading area. Obtains receint for carso delivered.

“Records dav's run in logq record and hours wnrked on pavroll record.

(This sheet is printed in duplicate. One copy should remain as part of the Appendix
in order to complete the technical report. The other copy can be removed bv emplovment
service personnel who wish to set up separate fact sheet files.)

* 4.5, SOVERNMENT PRINTING OFFICE : 1966 0—213-340




