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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 dif ferent occupations. The GATB
consists of 12 tests which measure nine aptitudes: General lLearning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordinatian; Finger
Dexterity; and Mamual 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.
Cuttirng 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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-1 - GATB # 2526

STANDARDIZATIGN OF THE GENERAL APTITUDE TEST BATTERY
FOR .

HECHAN TCAL TUCHNOLOGY - TECHNICAL INSTITUTE TRAINING 0-48,. and 0-67.
S-3 1l
B-501

Sun;mary

The fencs 1y Apcitude Test Battor:, R-T10OMD, s cladnistera:) 4o a “inal sample
of 55 mate students enrallad in the two-year hMechanical Tochaclory curriculun

at the frie County Technical Inotitute, Wf1la, Mew York, This traini-=-

was established under Title VIII of the National Defense Education Act of 1958,
The critarion onnsisted of grade~noint averaaes. M the basis of mean scoras,
standard deviitions, aorrelations with the ariterion | dob analysis data, and
their coanined selective efficiency, Antitudes 6-Tntelligence, S-Spatial /notitude
and P-l'orim fercaption were selected for inclusion in the final test norms.

O -

GATB Norws for Mechanical Technolopy « Techniical mnstitaty: Training 0-48, and

0-67,, 5—585—3 &/

S - e -~
#1001 B-1007
Aptitude Tests Minimum Acceptable |Aptitude | Tests Minimum Acceptable
Aptitude Score Aptitude Score
3 Chm1~ It 120 ~ Parr 3 115
Ch-l~ 1 Part
Ch-d =~ J Part ¢
5 CB-1-p 120 3 Part 3 115
Ch-1- 44
p CB-1- A 100 P Part 5 100
Chalw 1, Part 7

Effectiveness of MNorns

The data in Table 1V indicate that only 63 percent of the non-test-selected
students used for this ztudy were good studzants; if the students had been
test-selected with the above norms, 80 percent would have been good students.
31 percent of the non-test-selecred students used for this study were poor
students; if the students had been test-selected with the above norms, only 20
percent would have tean poor students,
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TECHNICAL REPORT

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 training 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.) )

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, Buffalo, New York. This training
was established under Title VIII of the National Defense Education Act of 1958.
Twelve students were eliminatei 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 Techknical
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 (o), Range, and Pearson
Product-Moment Correlation with the Criterion (r) for Age

N = 55 H o Rangpe r

Ape (years) 20.1 1.1 19-27 .083
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Course Description

Title of Course Curriculum: Mechanical Technology

Summary: The Mechanical Technology curriculum at the Lrie County Technical
T o N .

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 orincinles 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.

teconical Cnmviculwz: The follewring courses comprise tie core of techmical
subiocets in cechoiical Tecimology s

Lecaanical Prafting - Wondenenbals of mechtanical drofting ineludin; Zebvooing,
use of instruents, orthograpiic projection, dimensioning, awcilliary views and
scehionse sStuwdy of interscetions and developments; piclorial represcnietions,
piodng and inkinge detail and asserbly drewin:s voitding from actual nmaciiine
asseudlics, wmalting shetehes, debtails and assenbly drawings,

lachine Pools - Irdustrinl safety, wse of ferrous ape non-fervous waterials,
Les ad naciinabilivr of steel, use oX baonch ond layous teols, uipose Wl
opcratien cd waciiile tools, ghudy of culting tool aciion and shawe, vioo
ana priceinles of 1dlling machines, nmrincinlo o dividing, heade uipose of
grizaers, orincinhlec in sclection of grinding <irecls, machdne work time fic-
tors, webhemeticel celeuletions for machine work, Uonshruction and use of
turrret lotiies, cutoenasic screy lachines and goar cutting toolse

Physics - Tenperature measurenent, expansion of materials, necat transfcr, ;as
latrc, noalt quantitbies., Pundemental principles of statics in foree systeis and
inaiakics, concehts of monent of inertia and centroids of arcas,

Strensth of llaterials - Jehavior of materials wdor effloct of tipes of load,
provlens ¢l torsiuvil, calculations of flexure and shearin: strcoses in beais.
Perfomance and reporbing on physical bests involiving use of physical testing
couipientes otudy of deflcction of beams, desiyn of coluins, effect of eccen-

Ly
tric loads. Tests on a variety of materials including defloction, impact,
coluima end concrete bestings

Lacliine and Tool Desisn -~ Study of mechanisms, desion and stress analysis,
Design of straight line and circular bearings, biakes, clutcues, belt ond
chain diives. Study of gears, shafts, couplings, springs, design of caus,
corpletion of desi n nroject, Design of cutting teols, jigs, milling Iix-
wmres md press tools, principles covering locabing, supporiing and clanping
parts in jigs and fintures. Use of catalogs in selecting standand tool
desion accessorics.

licat rover Lquipment - Basic principles of thermodymaiiics, theory of combus-
Tion, principles of internal combustion enginese Tests on hoat exchangzer,
centrifuzal pump, internal combustion enginese.

Air Conditioning and defrigeration Lquipment - Themodyn_amic§ of refrigcretion
properties of refrdigerants, psychometrye Tests on home neatin:; furnmaces,
refrigeration and air conditioning units. 4
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Instrumentation - Dynamics of fluid flow, law of continuity, flow in pipes

and liquid level, 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 pyrometers,

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
manufacturing 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 Classroom Hours Laboratory Hours
Mechanical Drafting - 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 Hydraulies 40 20
Manufacturing Processes 40 -
Mathematics 180 -
Communication Skills 140 -—
Sociology, Health Ed.,

Human Relations, 000rdinat§> 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
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for specific jobs, a specific Dictionary of Occupational Titles
classification cannot be assigned to the Mechanical fiechnology
course cuvriculum. However, the following are titles of

positions held by graduates of the Mechanical Technology curriculum
at the Erie County Technical Institute, Buffalo, New York:

Engine Tester Materials Testing Technician
Engineering Sales Aid MechanicAal Draftsman

Field Serviceman Machanical Laboratory Technician
Instrument Technician Techanical Salesman

Machine Designer 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 {?)
refined grade-point averages, Of these criteria, higher correlations were
obtained with the refined grade-point averages. Therefore, refined pgrade-
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 tijo-vear trainine curriculwng

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 Aotitude (N) - required in preparing diaprams, making compu-
tations in 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 examining hydraulic units and lay-outs of hydraulic circuits, and in
making proper selections of mechanical designs.

T .?




B, Quantitative Analysis:
TABLE II

Means (M), Standard Deviations (o), and Pearson Product-
Moment Correlations with the Criterion (r) for the
Aptitudes of the GATB; N = 55

Aptitudes M o r
G-Intelligence 12643 10.9 o211
V-Verbal Aptitude 109,0 10,4 212
\ N-Numerical Aptitude 1247 12,7 .160
. S-Spatial Aptitude 129,0 1h.3 .093
P-Form Perception 123,17 16,7 117
Q-Clerical Perception 115,72 al,2 150
K=Motor Coordination 113,6 10,5 D79
F-Finger Dexterity 107.3 10.3 | =e055
M~Manual Dexterity 117.9 19.L | 08

C, Selection of Test Norms:
TABLE III

Summary of Qualitative and Quantitative Data

Type of Evidence Aptitudes
G|JVIN|S|P|Q] X|FI M
Job Analysis Data
Important L1 XL X 1L
Irrelevant
Relatively High Mean X xlx Ix
Relatively Low Sigma iy b
- Significant Correlation
f with Criterion
Aptitudes to be Considered
for Trial Norms clviulg |p

Trial norms consisting of various combinationsof .Aptitudes:-6, V, N,.8

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.

8




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

]
-8 -
)
VII. Validity of Horms
The validity of the norms was determined by computing a Phi Coefficient
unsatisfactory or marginal students.

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

[

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

Non-Qualifying Qualifying

N = 55 Test Scores Test Scores Total
Good Students 6 32 38
Poor Students 9 8 17

Total 15 40 55
Phi Coefficien}z' = .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-1002
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 P-100.

IX. Determination of Occupational Aptitude Pattern

Since a specific (6 digit) Dictionary of Occupational Titles classification
camot be assigned to the two-year curriculum in HMechanical Technology (see
pages L and 5 of this rcport), no OAP analysis was made on the data for this

study.




