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ABSTRACT 2

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; Motur Coordination; Finger

Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the anetal working popujlation,

and a ‘standard deviation of 20. Occupational norms are established in

terms of minimum qualifying scores for each of the significaat.
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in

predicting the performance of the Jjob uties 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 teport A description of the validation sample is included. .
(AG)
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o \ E ronswonb

- S ' The Ihltod Stm- !:-ploy-nt Suwlco General Aptltudo Test httory
iy : . . (GATB) was first published in 1947, - Since that time the GATB has
a' . . beem iscluded in & comtinuing program of ressarch to validate the ‘
' tests against success ‘in many different occupations. " Because of its’ :
exteasive ressarch base “he GATB has come to be recognized as the ° ' .
best validated malti lptltuglo test hlttory in existence for use <
in vout!.cnn gui ' , o Co

4

o u'l'h. GiTD comsists of 12 tests -hieh measure 9’ aptitudu.( General
i learning Ability, Verbal Aptitude, Numerical Aptitude, Spatial
’ . Aptitude, Fora Perceptiim, Clerical Perception, Motor. Coordlnation,
i Fiager Dexterity, and Manuil Dexterity. The aptitude scores are
\ étandard ecures with 100 as the average for the pnoul wonking
popuhtlz. with a otndard -deviation of 20. : ,
i

Occupstiomal norms are ootlbu-hod in tonl of -inl-\- qulifying
* scores for each of the significant aptitude measures which, in
' combination, predict job psrformance. For any given occupstion,: .
cutting scores are sst only for thoss aptitudes which conteibute
to the prediction of psrformance of the job duties of the experi- -
meatal ssmple, It {s important to recognise that another job might
., - have the sams job title but the job content might not be similar,
.- : . The. GATB norws described in this nport are appropriate for use

only for jobs with eontcllt ‘sinila lhom in t ducription
" included in this nprt '2 ‘

- ' ka H. Canoll. Dimtor )
o L - ' u. s, Enploynnt s.nico




k7

' | . | ' GATB #2513, and 2634 —~

-

' DEVELOPMENT OF USES APTITUDE TEST BATTERY

3 .
~ For. v .
: _ Instrument. Repairma; any ind.) I 710,281
4 ' S-318R

- \ . ’ . '
This report describes research underteken fcr the purpose of developing General
L 4

Aptitude Test Battery (GATB) norms for the occupation of Instrument Repairman I

710.281. The following norms were established'

. © = Minimum Acceptable

GATB Aptitudes . . '  GATB, B-1002B Scores
N - Numericsl Aptitude S . g5
S - Spatiel Aptitude ‘ / L - . 100
P - Form ?ercaptiori ’ . ' ' 80

a ‘ .
. .

RESEARCH SUMMARY .
, - . ,
Sample: :
65 male students enrolled as Instrument Repairman Trainees in an MDTA
training couwrse at Lee Junior Cnllege » Baytown Texas .
Criterion: ' ' : . . . . .
Course grades. ' : . '

Design' - .
Longitudinal (tests administered before training and criterion data col-
lected throughout training period). -

Minimum eptitude requirements were determined_on the basis of a job analysis
and statistical analyses of eptitude mean scores, standard de,\éiations, apti-
tudercriterion correlations and selective efficiencies, o
Predictive Validity
Fhi Coefficient = .35 (P/2 éoos)

Effectiveness of Norms ¢

Only .72% of the non-test- selected trainees used for this study turned out

to be good workers; if the tiainees had been test-selected with the $318

norms, 79% would have been good workers. 28% of the non- '

test-selected trainees used for this study were poor workers; if the

trainees hed been test=selected with the S=318 norms, only 21% would have.
4 ‘ :

N 4 . _. .
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‘been poor workers. - .The effectiveness of the norms is shown graphically

in Teble 1: - S
v . TABLE 1
Effectiveness of 'Norms | S -
| Without Tests® With Tests
.Good Workers . cL 72% : : T " T9%
. Poor Workers ' : 28% . 21% -
T '+ SAMPLE DESCRIPTION  ° -
. ’ . : * . . ' ’ Y . . R 'A <
Size: 65 o N 7 _ S e

'Occupatigﬂal Status: Trainees : - coo
Work Setting: Students enrolled in MDTA training course at Lee Junior College,
* Baytown, Texas. . - : '

*

Training Selection Requirements:

Education: Hing sehool graduetion 7
Previous Experience: None
n
Other: * Courses in rhysics recommended\ '
Principal Activities: 'I‘he duties of the jobs for which the trainees were being
- trained are comparable to those shown in the job descrir-
tion in the Appendix. ,

Minimum Experience: None-of the trainees had prior experience in the occuration.

'

TABLE 2

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

Mean

. SD Range U o .
Age (years) - 26 b3, 21-35\ N L2 s
Education (years) ' 12.7 1.1 12-16 . -.023

EXPERIMENTAL TEST BATTERY

All 12 tests of the GATB, B-1002B, were a.dminlstered to the sample group in
' November 1963.
-,




CRITERION : s

The criterion consisted of ‘final course grades represénting an average
between final examination scores and interim grades. The same final
examination was administered to all traineess

. An adaptation of the USES Form SP-2l, "Descriptive Rating Scale,"

containing items with particular consideration for proficiency in
Laboratory exercises and for potential success on the job was used
as a second.criterion, .

v

Reliability- ,

.
~

'A reliability coefficient of .82 resulted when the final course grades

and SP-21 ratings were correlated. In view of thig and because there were

,-ho significant dif ferences betweern the two'sets of correlations with

individual aptitude scores on the GAIB, the final criterion selected was
final course grades only.

Criterion Score Distribution: .

Actpal Range: ) 70=98 - K

'Mean_l ’ 88.5

Stanaard Deviation: 7.9
Criterion Dichotomy: g ) o ,
The criterion distribution was dichotowized into low and high groups: by'
'placing 28% « of the sample in the low group to correspond with the percentage
of trainees considered unsatisfacéery or marginal, Trainees in the high .
criterion group. were designated as "good trainees" and those in the low

-, group ds "poor trainees.” The criterion critical score is 85,

APTITUDES CONSIDERED FOR INCLUSION IN THE NORMS ‘

Apti udes were selected for tryout ‘in the norms on the basis of a qual-
itative analysis of job duties involved and a statistical analysis of

- test and criterion data. Aptitude M which does not have a significant

correlatidon with the criterion was considered for inclusion in the norms
because the job analysis indicated that this aptitude was important for
job duties and the sample had a relatively high mean. Tables 3, L,  and -
5 show the results of the qualitative and statistical analyses.

5.

o
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" MBIE ] - )
. Qualitative Analysis -
(Based on the job analysis, the aptitudes indicated appear
to be important to the “work pexrforme ). <
" ‘Aptitude - ~ Rationale '

G - General ILearning Ability

N - Numerical Aptitude

S - Spatial Aptitude

F - Finger Dexterity

/ 3
/ . :

/

M = Manual Dexterity

»
7

Required to comprehend text,
lecture, and laboratory informa-
tion pertaining to theory and
methods -of instrumentation, as
well as construction, operation,’

and courses of malfunction of pneumatic

and electronic control-instruments:

Required for arithmetic, algebraic, .
and trigonometric computations of
electrical and electronic formulas. / ‘

Required to read blueprints, -
schematics, and assembly diagrame

- and to visualize actual assemblies

of equipment from such materials -
and to recognize spatial relation~’
ships of parts during disassembly
of instruments in 1aboratory.

1

' /Required to work rapidly and |

accurately with hands and fingers
in laboratory exercises involv
disassembly, "assembly, and calihr -

\

-tion of instrmnents.

Requlred to work. rapi.dly ‘and accura.te- '
ly with hands and fingers in laboratory -

exercises involving disassembly, | °
“assembly, and calibr?tion of instru-
ménts. .

P
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. Coeffieient was used as a basis for comparing trial norms,

. TABLEW ' L

Means, Standard Deyiations (SD), Ranges, and' Pearson - Product-Homent

Correlations with the Criterion (r) for, the Aptmudes 'of the GATB; N=65

Aptitude \ Mean SD . Range | ¢

G-- General hearm.ng Ability i10,3 . 14.9°  7u-152 ‘416Rk |

V - Verbal Aptitude - 101.9 13.6 . T7u-l4l’ 314k
* " N = Numerical Aptitude 107. 4 14,4 - 78-149 3Y2%%
' § - Spatial Aptitude 118.4 18.0  71-156 273%

P - Form Perception 1102 7, 15.9  71-156 116 ° T

Q'- Clerical Percepticn 107.2 14.0  29-150 063 !

K = Motor Coordination 109.5 15.5  80-136 .065

*F =+Finger Dexterity \- ' 106.5- ~ 17.4 = T2-148 .069 :
- M - Manual Dexterity 120.4 20,5 580152  -,058 S

*Slgnlfxcant at the ,03 level

. | **Significant at the .01 level -
¢ . & . -! . . .
: . ' TABLES5 - T o
' ' Summary of Qualitative and, Quantitative Data ~ - - ':f_
Type of -Evidence _ ' Aptitudes |
| | ' GIVIN[S]P][ QK[ F W
4 Job Analysis Data @ '
4
o : ¥
- Important _ : X X Ix = X Ix
N Irrelevant
- Relatively High Mean X X | x X |
. - -
. Relatively Low Standard Dev, X X |X. X
SIgnificant Correlation - N oo
with Criterion , X |X |X |X
Aptitudes to be Considered 14 C e,
for Trial Norms  |® VN s |P M o \
* Gans:demsc th validation saMPIC beca usc :t hacL the highest carrclat'oh . ' 4’\"\‘ :
with the eriter g {fa S1GE NS VALEDTTY oF NORNS . S
I _"‘*

Final norms were dem.ved on’the basxs of a comparxson of the degree to which
trial norms consisting of various combinations aptitudes G, V, N, S, and
T TM at trial cutting scores were able to dlffonﬁate between the 72& of the
sample considered good trainees and the 28% of the sample considered poor :
trainees, Trial cutting scores at five-point intervals approximately one L
standard deviation below the mean are tried because this will eliminate about - ~
one third of the sample with three aptitude norms. For two-aptitude trial
norms, minimum cutting scores slightly higher than one standard deviation \
below the mean will eliminate about one~third of the sample; for four- *
aptltude trial norms, cutting scores slightly lower than one staudard devia<
tion below the mean will eliminate about one-third of the sample, The Ph1
Norms of N-85,
S-100 and P<80 provided the _highest degree of differentiation for the occupa- -
tion of Instrument Repair I 710.28l. - The #alidity of these norms is ghown
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. in Table 6 and is indicated by a Phi, Coeffl¢ient of .35 (statistically T
. significant at the :005 1eve1). , v
\ N b
: . ) . . i o ', ‘ . P - .. .‘
y. N - TABLB 6 .- \ -
- ! | Predict;we Validity of 'Kg:-t Norms N-85, s-1oo and P-80 b
o g ' Nonqualifying Qualifying 'l‘otal *
- . . Test Scores Test Scores ~L
. Good Workers . 3 by ‘w47
. Poor Workers T 6 12 18
. - _ S . T : : : L dr
“  Phi Coefficient¢= 35 . - Chi Square (x2) = 7.9
Significance level ='P/2°<.005 . ::}
¢ . r DETERMINATION OF OCCUPATIQNAL AP'I‘ITUDE PATTERN
. d §
"The dalta for thi.s study did not meet the !'equiremonts for ;mcorporating .
the occupation studied into. any of ‘the 36 OAP's included in Section II j
: of the Manual for the General TR titude Test.Battery. The data for this , .
} -sample will pe considered for future groupings of occupatlons in the - 2
: o development of new occupational apt\itude pattems. ' ‘ ' J
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. GATB Study #2ssu ' R S-316R
. '. .. B - ., .' . .‘ e
. Instrument Repa:\.rman I (any ind ) 710 281 . S .
J’ Check Study #1 Research Summaxy S "
, Sample: ; 58 male trainees in a Manpower and Development Training (MDTA)
course conducted at the'Texas Trail Area Technical Scbool,
Monroeville, Pennsylvan'ia in 1962-1965.. N
. T TABLE 7
- , ' . . . . N -t
Means, Standard Denatlou SD) ’ Ranges and Pearson Product-Mcment
. Correlations with the Criterion (r) for Age,. Education and Aptitudes
of the GATB; N—Sl - Cross Validation Sa.mple #1 e o N\
.o ., Mean sD Range- r .
Age (years) | 1.6 - 9.3  17-50 -,18L"
Education (years), = . 1.9 0.9 9-15  .002
. ' G - General Learning Ability 105.8 ° 13.L  77-1Lk7  .257 o
Ty 'V = Verbal Aptitude 103.1 13.1 76=135  ,140 - 3‘? '
: " Ny~ Numerical Aptitude - 1032 13.3  69-135 .293# w5
' ‘' S Spatial Aptitude . - 107.2 19.6 = 65-156' .22
P = Form Perception 98.6 ..16.L4  6L-1L5 . 3B7x- |
? Q - Clerical Perception 102,0 14,2 . 75-1L5 212 e
« K - Motor Coordination . - 9.3  17.5 62-132 .2L3 .
' F - Finger Dexterity 91.L '20.5 53-139 .02 &
I -~ M - Manudl Dexterity 96.6 22.6  26-137 .133 - . »g
. \ 3 % ) . , ) . ) . . ;:a
*$ignificht-at the .05 level = #Significant at the .01 level -~ B
. - b-\ . - , » T S ) : .'x",:"'.' — /E’/
| . * Criterion: ' N L L _ S T
; _ Ipstructor ratings - : vh_; R - : _'/ // . ~4,
o o -Desigp_: R ’ — S . I
o mgt.w.m (tests vere achiniatered ‘at the beginning of ti'aining A -
o " ‘and eriterion lata were collected at the end of. training) A L

| Princi al Activities: ‘ S
ot e _-gﬁm provides trairnng for the job duties shoun in the
C e job description 1n the Appendix

o
b : & ’ ) . - : .
6 ’

\

;«M«w\vmn&uwm\wmnm
. 1 ‘

WM.»M'J;};,J‘Q 2




° ’ LY
DY

Predlc t}ve Val

S e " Phinoe fic ent a ,26 (P/2 less than-.025‘ ' ‘
i - ofe ¥ o .
Effectiveness of mes AN -~ . __ o J
7 . )
: ~ Only 5“ of the non-test-selected trainees used for this study were good ; s
_ : " trainees; if the trainees had been test-selected with the above norms, 75% =t .
L ‘would have’ been good trainees. 38% of the non-test-seledted trainees s
Lo T uséd for this study were poor trainees; if the trainees had been test~ - 0
) o - selected with the above' norms, only 25% would have been _poor traidees. <
N . 'y The effectiveness of the norms when applled t.o t‘.h:i.s independent sample is :
g : S shown graphically in Table 8. :
> o N TABLES '
« .'Q’ ~' o e . \) ;
. P Effect:.veness of Norms on' Check Study #1 . s
y \ ) [ . . N :’@
v R . Without Test’ " With Test |
| o " Géod Trainees PR - 75% - o -
.. ) ' . : Yot
, © © -+ poor Trainees j - 5%’ ‘_ﬁ »
r 3‘. ‘ ;
x , i ' z
: ) \ N~ A ‘. ‘
3 , L (N-85,"5-100,. P-80) o
_ _ o ' ! ;ydy Sample #1 (Pennsylvania) 3
. Lo h - - e - : 31
T Nonqualifying Qualifying -Total \\ <
U o Test Scores ‘Test Scores - '
. . : . ) L} A ) ‘- "
e / 7 Good Trainees 13 ,21& . 37
. """ ' Poor Trainees * , 13 L ' -
e i Total. 2% S 32 58
P - _ ,' S B 2 oL ;
. " Phd-Coefficient (§) =26 ’ cm square (X2) = e w
N -5 ' Significance Level = P/f2 4025 . — ’-
’ ’ '. ’ \_ ‘u ‘.’ " v"j” - ’-4' "/' a . :
“ . . - g ,,::t r
\ . . \I 4 » . ’ - / ’ ;
. - . ,,“ ¢ } . - ' e .. i
L _r-/ . . |
, i
’ .'4' L \’ ‘
fx(?_{ . 11 ; . }
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Job Title: Instrument Repairman (any ind.) 1 710, 281 - : e

Job_Summary: Installs, repairs, adjusts; and calibrates. pneumatlc, ' L e

electrical, and electronic control instruments, analyzers, and. computers T

used in petrochemical plants and petroleum refineries to record, rejulate,

and control process conditioms,. Tests instruments for nlf\mctzon. using -

such test equipment as pyrometers, resistance boxes, potentiometers, miliivolt

meters, circuit testers. flow and pressure gauges. Replaces defective instru-

ments and installs new instruments, using hand tools for cutting, bending and

flar ing copper~twbing,” uses such mechanics hand tools as wrenches, screwdrivers,

Wand pliers, Operates hoist to raise, lower, and position large ipstruments,

Dismantles instruments using hand tools, Cleans parts with cleaning fluid and

compressed air, Examines parts for damage, verifying dimensions and clearances 4
|

+

. with thickness gauges‘and micro Replaces worn or broken parts. Tests™

performance of pneumatic mstruments, us g.weight, gauge, and vacutmemachine : .
testers and water mamometers (pressure gauges)., gs performance of electrlcal - ‘
~ and electronic instruments with millivolt calibrator, hode ray :
oscilloscope, capacitor analyzer, volt-ohm-mllliammeter, entiometers, _ube

and ‘condenser checkers, signal generator, wheatstone bridge and galvanometers,

performing duties as described under Electronic Mechanic., Connects instruments

to test panels and compares readings to standardized mstruments to verify S

. calibrations. 'Adjusts calibration scPews with screwdriver to synchronize /\

readings with standarized instruments. Maintains stock and requisitions

replacement parts and materials, Similarly maintains and repairs test equip-

- ment. Confers with operating personnel to resolve operating problems relating : '

4 to instrumentation, , o |

(This sheet is p‘rinted in duplicate. One copy should remain as part of the
Appendix in order to complete the technical report.: The other copy can be
removed by employment service personnel who wish to set up separate fact sheet
files, ) _

. GPO 919 040




Job.Title: TInstrument Repairman (any ind.) I 710.281

N . ‘-‘9.-‘ |
January 1967 T . " 5-318R

*

FACT SHEET

¢

Job Suinmarx& Iﬁstails, 'repairs, adjusts,‘.and calibrates pneumatic, -

" electrical, and electronic control instruments, analyzers, and computers

used in petrochemical plants and petroleum refineries to record, regulate,

«and control process conditions, Tests instruments for malfynction, using

such' test equipment as pyrometers, resistance boxes, potentiometers, millivolt
meters, circuit testers, flow and pressure gauges., Replaces defective instru-
ments and installs new instruments, using hand tools for cutting, bending and °
flar ing copper tubing, uses such mechanics:-hand tools as wrenches, screwdrivers,
and pliers., Operates hoist to raise, lower, and position large instruments,
Dismantles instruments using.hand tools. Cleans parts with cleaning fluid and
compressed air. Examines parts for damage, verifying dimensions and clearances

- with thickness gauges and microreters, Replaces worn or broken - parts. Tests

performance of pneumatic iin struments, using weight, gauge, and vacuum-machine
testers .and water manometers (pressure gauges). Tests performance of electrical
and electronic instruments with millivolt calibrator, cathode ray '
oscilloscope; capacitor analyzer, volt-ohm-milliammeter, potentiometers, tube
and’ condenser checkers, signal generator, wheatstone bridge and galvanometers,
performing duties as described under Electronic Mechanic. Connects instruments
to test panels and compares readings to standardized instruments to verify
calibrations. /Adjusts calibration screws with screwdriver to synchronize
readings with Standarized instruments. Maintains stock and requisitions
replacement parts and materials, Simjlarly maintains and repairs test equip-
ment. Confers with operating personnel to resolve operating problems relating
to instrmnentﬁ'tion.. ' ' '

{ 1
/ 31 o . . . . : . .
(This ‘sheet is iprinted in duplicate. One copy should remain as part of the
Appendix in order to complete the technical report. The other copy can be
removed by.,emplo\yment service personnel who wish to set up separate fact sheet
files.) . : . =
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