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ABSTRACT
The United States Training and Employment Service

General Aptitude Test Battery (GATE), 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 rrinimum 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.
(AG)



on

Oi? '.E3T 13ATTEi-ZY

INSTITIJT3 0-he. and 0-67.

U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO.
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG.
INATING IT. POINTS OF VIEW OR OPIN.
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU.
CATION POSITION OR POLICY.

U. 3. Aitploykent 3orvice
in Cooperation vith

iloir York 3tate 11-1p10-yment Service

November 1964

4.



- 1 - GATB # 2526

STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY

FOR

NECitANICAL TECHDOLOGY - TECHNICAL INSTITUTE TRAINING 0-48. and 0-67.

SLIMMary,

The r;enc,,:- Te:St Pat ter..., p-;017P1 :1min icter..-.:! to a r'znal
of 55 md Le stoJent:; onrn.1 led in the t wo-year eiari i ciiI. 7-2 ch;ii;lory curriculum
at t:h 1r i e ('m1. v Technical Trv7Y tutc! , !!ew York. This trainim
was establi,Thed under Title VIII of the National Defense Education Act of 1958.
The critr!rion c,-)nt-;ilted of orade-noint avcracIes. On the basis of mean scnrer:,

tand.0 rJ! i o:--crsrelat ifm,; with 'th crterinn lob analysiF; data, ;ml
their ecti v efficiency, , Anti tudrr3 Tht:c 11 igen cc, S-Spatial c,ryt-f, tul
arid P-ForT; i'crc.fot ion were selected for inclusion in the final test norms.

GATB fol- Mechanical
0-67.

Technolor,v ":'echn 61:al Trainin

11-1007

(3-101. amt

13-1001

Aptitude Tests Minimum Acceptable Aptitude Tests Minimum Acceptable
Aptitude Score Aptitude Score

CL-1- Il 120 Par :3 115
CB-1 - Purl:

Part 6

CB-1- F 120 Part 3 115
CB-1-

CB-1- A 100 Part 5 100
CB-1- L Part 7

Effectiveness of !I:3ms

The data in Table 11/ indicate that only 69 percent of the non-test-selected
students used for this study were good students; if the students had been
test-selected with the above norms, 80 percent would have been good students.
31 percent of the non-test-selected student:3 used for thin study were poor
students; if the students had been test-selected with the above norms, only 10
percent would have been poor students.



TECHNICAL REPORT

I. Purpose

This study was conducted to determine the best combination of aptitudes and
minimum scores to be used as norms on the General Aptitude Test Battery in
screening applicants for referral to a traininp curriculum in Mechanical
Technology. (These norms may be particularly useful in screening applicants
for training established under Title VIII of the National Defense Education
Act of 1958.)

II. Sample

The General Aptitude Test Battery, B-1002B, was administered in March 1962 to
67 senior male students enrolled in a two-year Mechanical Technology curricu-
lum at the Erie County Technical Institute, BLIffalo, New York. This training

was established under Title VIII of the National Defense Education Act of 1958.

Twelve students were eliminate:, from the sample due to the collection of incom-

plete test and/or criterion data. Therefore, the final sample consisted of 55

male students who successfully completed the two-year course of study.

The two-year curriculum in Mechanical Technology at the Erie County Technical
Institute is accredited by the Engineers Council for Professional Development.
Graduates are awarded the Degree of Associate in Applied Science. The require-

ments for enrollment are: high school graduation; recommendation by high school
principal; good high school background in mathematics, physics and mechanical
drawing; evidence that the student is physically qualified for the curriculum;
acceptance through formal application; qualifying on admission interview and

tests.

TABLE I

Mean (M), Standard Deviation (1), Range, and Pearson

Product-Moment Correlation with the Criterion (r) for Age

N = 55 11 cr Ranp,e

Age (years) 20.1 1.1 19-27 .083



III. Course Description

Title of Course Curriculum: Mechanical Technology

Summary: The Mechanical Technology curriculum at the Erie County Technical
Institute requires two years of- instruction. Students spend three quarters
of each year in classes and laboratories at the Institute and are employed
in industry for the remaining portion of the year. The curriculum provides
basic training in the application of the fundamental principles for machine
design, tool design, production planning, heat and power equipment, air
conditioning and refrigeration equipment, materials testing and industrial
instruments. Emphasis is placed on the practical approach to the solution of
problems.

Tuie follolyinc courses comprise -the core of tee:mical
suip,.:(;ets in ::echanical Te&nolog:r:

ccaiical grafti2rz 111unda.nenl-,als o. O &VIA
use of instranents, orthographic projection, dimensioning, auxiliary viows and

c tions . Study of inters ections and. developmen to ; p.cIor.al repre s ntAi o ns
;i..o.inL; and ink.:;,ng. Detail 'and assenbly dratlins uorkin;; from actual mach:Lne

s!,:etelies, details and assembly dravrin:;s.

Lacliine Tools - incbAstrial safety, use of forr.:.-ce al.16 uon-ferruils materials,
ty.f.loc and 2.lac1ina:yilit-r of sthel, use of bench z,.ne. la"..rout tools, roc a

i..ach:ihic tools, study of cutting tool ae.:,.ien and shale. ...,r.lose
-,)r.l.i.ci)loo of i.j.11inis machines, princi;ao of (1.ividin(, head. Purpose of

Lir.1.2-ders, principle:: in selection of grinding :Leas, nachine /oil( time ic-
torn 1,:c:Uie1iatical calculations for machine work. Construction Dna se of
turret l C.IO5 an.'eo:.-,o.tic screu machines end Loar cutting tools.

Physics - Temperature measurement, expansion of laaterials, heat transfer, Las
laws, heat quantities. Au-idol:lent al principles of statics in force systwo and
1;inol:atles, conceT)t.; of moment of inertia and controids of areas.

Stre th of liaterials - Ilehavior of Eiaterials under effoeb of tz-pes of load,
problens o torsioll, calculations of flexure and shearin:, stresses in beams.
l'erfonmnce and report:i.nL; on physical tests inve3:Viu use of physical testing
enuipment. Study of dofloction of beans, desi[;n of co Imam p effect of eccen-
tric loads. Tests on a variety of materials including deflootion, impact,
colunm and concrete testing.

LacLiinu and Tool DesL;n - Study of mechanisms, desi,m and stress analysis.
Design of straiL;lit line and circular bearings, brakes, clutchies, belt end
chain drives. Study of E:;ears, shafts, couplini,,s, springs, desic;n of cams,
completion of desi,m projoct. Design of cutting, tools, jigs, milling fix-
tures ano. ivecif.; tools, :.trinCip le F., covering locating, supporting ond cLiipin
parts in jiLf,s and fi:.:tures. Use of catalogs in selecting stazdard tool
des.in accessories.

iieat l'ower Equipment - Basic principles of thenaodynaraice, theory of embus-
tic.,n, principles of internal combustion engines. Tests on hoat e;:charur,
centrifugal pump, internal combustion engines.

itir Conditioning and itefrigerabion Equipment - Thermodynamics of ref rigerction
properties of refrigerants, psychometry. Tests on home heating furnaces,
refrigeration and air conditioning units 4
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Instrumentation - Dynamics of fluid flow, law of continuity, flow in pipes
and liquidlevel, fundamental theory and mathematics of automatic controllers,
liquid and gas flow measurements, automatic controller calibration and test.
Theory of thermoelectric temperature, wheatstone bridge and optical pyrometer.
Calibration of pressure gages, checking thermocouples with ovrometers.

Electricity - AC and DC instruments, power, energy torque, electro-magnetism,
principles of poly-phase circuits, principles of high-vacuum and gas filled
tubes.

Materials - Proper selection use and treatment of materials in mechanical
design. Laboratory work in mechanical properties of materials, use of
polishers and microscopes, operation of furnaces, molding machines.

Industrial Hydraulics - Principles and use of industrial oil hydraulics.
Examination of hydraulic units and lay-out of hydraulic circuits.

Manufacturing Processes - Theory and discussion course in study of modern
niaricturing processes, tooling and equipment.

The subjects in the Mechanical Technology curriculum and the approximate number
of classroom and laboratory hours in each subject are as follows:

Subject

Mechanical Drafting

Classroom Hours Laboratory Hours

220
Machine Tools 20 140
Physics 120
Strength of Materials 70 50
Machine and Tool Design 80 170
Heat Power Equipment 40 40
Air Conditioning and
Refrigeration Equipment 40 40
Instrumentation 70 50
Electricity 70 60
Materials 40 40
Industrial Hydraulics 40 20
Manufacturing Processes 40
Mathematics 180 --
Communication Skills 140 --
Sociology, Health Ed.,
Human Re lat ions , Coo rd inat iong 170
Conferences, Economics

The course of study consists of approximately 1120 hours of classroom instruction
and 830 hours of laboratory work.

NOTE; Since technical institute training curriculums usually prepare
students for broad categories of technical work rather than



for specific jobs, a specific Dictionary of Occupational Titles
classification cannot be assigned to the Mechanical. Technology
course curriculum. However, the following are titles of
positions held by graduates of the Mechanical Technolou curriculum
at the Erie County Technical Institute, Buffalo, New York:

Engine Tester
Engineering Sales Aid
Field Serviceman
Instrument Technician
Machine Designer

Materials Testing Technician
Mechanical Draftsman
Mach an ical. Laboratory Techn ician

Techanical Salesman
Tool and Die Designer

IV. Experimental Battery

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

V. Criterion

The criterion data collected consisted of "total" and "refined" grade-point
averages. The total grade-point average consisted of the ratio between the
total number of honor points earned and the total number of credit hours
taken in the two-year course of instruction. Honor points assigned to each

letter grade are: A = 4, B = 3, C = 2, D = 1, and F 0. The refined

grade-point average was the student's grade-point average for only the
core of technical subjects in Mechanical Technology (see section III of
this report). Pearson product-moment correlations were computed between
each of the GATB aptitudes and (1) total grade-point averages, and (2)
refined grade-point averages, Of these criteria, higher correlations were
obtained with the refined grade-point averages. Therefore refined grade-
point averages were used as the final criterion, having a range of 1.95-
3.88, a mean of 2.57 and a standard deviation of .46.
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VI. Qualitative and Quantitative Analyses

A. Qualitative Analysis

On the basis of the job analysis data, the following aptitudes were
rated "important" for success in this ,-iio-year Lrainini curricului3

Intelligence (G) - required in learning and understanding theory and
principles of (1) mechanical, electrical and physical course materials,
(2) the function and purpose of tools, and (3) operating complex
machinery.

Verbal Aptitude (V) - required in understanding and interpreting written
technical. material and in preparing technical reports.

Numerical Antitude (N) - required in preparing diagrams, making compu------r-------
tations m design of tools, and making mathematical calculations for
courses such as Instrumentation and Strength of Materials.

Spatial Aptitude (S) - required in preparing three-dimensional drawings
and designing tools and machinery.

Form Perception (P) - required in making sketches and assembly drawings,
in exatTMTNFTWiii-lic units and lay-outs of hydraulic circuits, and in
making proper selections of mechanical designs.
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B, Quantitative Analysis:
TABLE II

Means (M), Standard Deviations (a), and Pearson Product-
Moment Correlations with the Criterion (r) for the

Aptitudes of the GATB; N =

Aptitudes M a r

G-Intelligence 126.3

109.0

10.9r
10.4

.211

,212V-Verbal Aptitude

N-Numerical Aptitude 14,7 12.7 .180

S-Spatial Aptitude 129.0 11.3 .093

P-Form Perception 123,7 16.7 .117

Q-Clerical Perception 115.2 1)1.2 .150

K-Motor Coordination 1134,6 14.5 .079

F-Finger Dexterity 107.3 16.3 -.055

M-Manual Dexterity 117.9 19.4 .069

C. Selection of Test Norms:
TABLE III

Summary of Qualitative and Quantitative Data

Type of Evidence Aptitudes
NS PQ KFM

Job Analysis Data

Important X XXX X

Irrelevant

-,

Relatively High Mean X x X X

Relatively Low Sigma X X. X X
Significant Correlation

with Criterion
Aptitudes to be Considered

for Trial Norms G V N a_ P

Trial norms consisting of various combinationmoklAirtitudes,.G, V, N,.S
and P with appropriate cutting scores were evaluated against the criterion
by means of the Phi Coefficient technique. A comparison of the results
showed that B-1002 norms consisting of G-115, S-115 and P-100 had the
best selective efficiency.
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VII. Validity of Norms

The validity of the norms was determined by computing a Phi Coefficient
between the test norms and the criterion and applying the Chi Square test.
The criterion was dichotomized by placing 31 percent of the sample in the
low criterion group because this percent was considered to be the
unsatisfactory or marginal students.

Table IV shows the relationship between test norms consisting of Aptitudes
G, S and P with critical scores of 115, 1 15 and 100, respectively, and the
dichotomized criterion for the experimental sample of students. Individuals
in the high criterion group have been designated as "good students" and
those in the low criterion group as "poor students."

N = 55

TABLE IV

Validity of Test Norms for
Mechanical Technology
(G-115, S-115, P-100)

Non-Qualifying Qualifying
Test Scores Test Scores Total

Good Students 6 32 38

Poor Students 9 8 17

Total 15 40 55

Phi Coefficierl = .39

X = 8.151

P/2 .005

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

VIII. Conclusions

On the basis of the results of this study, Aptitudes G, S and P with minimum
socres of 115 , 115 and 100, respectively, have been established as B-10 02
norms for selecting students for the two-year Mechanical Technology curriculum
described on pages 3-5 of this report. The equivalent B-1001 norms consist
of G-120, S-120 and 9-100.

IX. Determination of Occu ational A titude Pattern

Since a specific (6 digit) Dictionary of Occupational Titles classification
cannot be assigned to the two-year curriculiza in Mechanical Technology (see
pages L and of this report), no OAP analysis was made on the data for this
study.


