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The initial validsticon of a nonverbal, culture fair baztery of testes for predici-
ing performance of Navy machinist mates is deascribed. The battery is bassed cn the
concept that ability to lesrn a miniature and Tepresentative aspect of a job can serve
a2 a2 predictor of ability to learn the jocb as a jcurneyman, The Lattery was admin-
istered to 30 black and 49 white vecriits whs were beiow the minimal ascczpiabie score
for admission to the machinist mate school trainine, as measured by the usual Havy
written tests. These recruits were places on the job and their level of competance
wag measured through work saapie performance test wethods nine wonths later. 1t was
posseible to acquire certain critericn data for 29 of the black and z5 of the white
subjectas. The results lndicsted the perforwince battery to correlute higher with the
performance critericn than the usual Navy tests. In 5 considerable number of cases,
the "low aptitude” ssmple who had surpassed the minimal Navy tesi scorer and wie had
entersed the specialty after sctending the Havy school for msachinist mates.
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ABSTRACT

i The initial validation of a nonverbal, ealture-fair iattery of tests for pre-
4izring pevformance of Havy machinis: mates is described. The battery is based on
The concept that «bility to learn a ziniature and represeptative aspect of a job
can serve as a predictor of ability to learn the job as a-journeyman. The bat-ery
was administered to 59 black and 49 white recruits who were below the minimal accept-
able score fur admission to the machinist mate school training, as measured by the
us.ai Navy written tests. These recruits were placsd on the job asd their jevel of
cozpelence was peasured tarcugh work sample performsnce test pethods nise months later.
It was. possible to acgquire criterion data ror 29 of the nlack and 25 of the whire suh-
Sectss The results indicated the performance hattery iu correlate higher witn the
perfori#ance criterion than the usual ¥avy tests. In a consideratle mmber of casss,
the "low aptitude” sample performed better on the criterion tests than persons in a
control $amplz who had surpassed the minimal acceptable Eavy test scores and whe had
entered the specialry aften attending the Havy school for mschinist mates,

AL




s AR

ACKNOWLEDGMENTS

& rumber of other perscps contributed sarstantislly to ths werk here reported.

4. Demetrius McDowell performed all the testing =f the black subiects and imrer-
viewed black supsrvisors.

4t the Mavy Damage Control Training Center, CER. P. @ay proviled adninistrative
2z advisory support during the developaeut of the rritevion tests and Anring the wrk
invoived in deriving sinimum scosptabl - apd desirable smores opn the orib.rion instru-~
Bents.

) The foilowing persons mrovided necessary lisison with the varicus ships o that
the recessary criterion performance data could be collected: (PO Wilids (SERVIANT);
iCDR Stapleford (FHIBLANT): £P) Stone (CRMESLAET); ILDR Ryan (MU THAR/ARL )3 (PO Jowers
and Yoeman Smith {AIRLANT); C¥D rull, R0 Foe, and PO Beck (FIBLAS. D,

We acknowliedge ths mubstantiel assistance provided by thess persoanx and express
wur Indebrednass for their gracicus support.

Fothur 1. Siegel
irian A. Bergran
Jozepk ¥. [ambert

~PPLIED PSYCHOLLGICRL SERVICES, INC.
September 1773

o e ——— B




ke

a2 RS A VAR B A5 15 2 Qi PRSP B R SR P ) 1 344, Vo,
e ] '

TABLE OF CORTENTS

ABSTRACT  ......

D I I I T I LT I I . I T

AR M E R S . L. . Lot it e ittt e st e

CELPYAE 1 - LINTRODUCTION AND PURPOSE. ..

Test and He-.murement for Various
and Bacizl CGroups.

LRI S

Jorvioeconomic

P T L I T T A

L R R I I R S

Personrlity, Achievement, and Sell-Concept Factors

Affecting Test Scores......

N A TN S

L R I S T N R A Y

Bace of Proctor/Experixsenter on Test Performapee............
Programs for Disadvantaged anu hetto Youtb.. o oo oo,

Cognitive St¥le. . il i e e

oNEmaY
S-u‘.s y—n.;;m-oo-.lq..onlnh«cuo:nv-;t‘,n

TYAPTER I1 - METRODE... ... ..

T e VE A S % e e

B2TT s B 5 o (- O
Hindaturs Job Smaple Test Development.

Equipment. Use and Nomenclature,
Gagksy Cuitieg und ¥Veter Remding.
Trouble Sheoting. . - .. cv vy

-

-

Eguaipment Cperation. .. iiiivainnen

Assemblv. . . ... ittt e
Pasg~Fail.._ ....

R N . T B S P T

LN B S

Instruciors aad Test ddminisirar.ovs.

Setting....
Quesiionnaire .. oo e
Interview. ..o iv i n i i e

P T U T e Y -« e ¢ n

CHAPTER 111 - CRITERICGH DEVELOPYENT.

itaricn Tesgs..... et e e e anean
Messenger ¥atoh. .. it inaann. N
Breakiag-Baking 2 Flange.........

.
.
. .
“ o oa
-~
-
v ..
.o

Packing 2 Valve. ..o u i ieerraennnnns

xajfunoticon and Emergency Proczdures

(Seneential . . it ittt e i
Eguirment /Tools Names spd Use...
Gensral AlertpessjCommop Sense

- v e

. e

CEEREE S RS

{ohat’™ S WIOBE }. v v s enm e ericsnenany

Fatah  ighient of Minimally Accepiable

gad ..sivable Scores. ... ..o

~i1i-

>

-

-

-«

-

-+

-

-

-

4

-

LR A L A B )

L P e L]

s - P R
.= PR
R I N R
R R R
P E
- - T e e 4 e a e
R A I 2R T I N

R R R
L L -t mow -
PR

2. S e w
« ~ N
nnnnn -t e e w
LR R R N
.Y e L
w e ae e - & o ow
P I N I b




Tsble of Content:

riterion Szmpies.....ccinvnnn
Contrcl Sample. . .o innnees
Supervisory Ratiggs.......- ...
Job Task Analysis interview...

-

CHAPTER IV - RESULTS AND DIZ-USSION.

Crigerion Analysis............

“« v

Predictive Validity.. ... eelas

Comparison of Low Aniitude and A School

Graduste Perforiine®. . ccv v iuves

Bifferential Validite. ... ...
Supervisory Interv.ew Asziysis..
Low Aprtitude Interiies Analysis.
Bummary asnd Conpiusion®.........

REFERENCRES. ... ..

L Eute Y o =7 - AR

L R T P

P A I I PR B B A N L

[
‘wo
-

¢

-

-

»

{cont.

-

.

.

-

-

%

»

-

..

2

1

Sant

-

»

R R AN

- a e

R R

-

.......

a

.

APPENDIYX A - Begression Ewnaiisns for Predicting
Criverion Performance from Harvy Basic Batiery
TeSL BOOrES. o - i h i csucisecintnnrcnansanens

APPEADIX B - Regression Equations for Predicting
Criterion Farformarc: from the Miniature Apiicude

-

Page
35

38
3%

41

41
43"

4C
47
51
53
54

61

87




&
b

A e R Ui MR PR o

+ TARA SRR ) MO W BN T OV PR RSTOMN WL IR Ak a
'

PrRgw -

LIST OF TABLES

Table Page

3~1 Delphi Convergence of Opipion for *Minimally

Acceptable” (Mia) ond Vdesirable” (D)

Performance on the Equipment/Tools Hames

and Use Test.......... aeeas e reeaaeanea eteeenaana .. 34
7~2 Piaal Deiphi Eztimate of “"Miniwmally

Lcceptable” apd “"Desirable” Criterion

Scores on Seven Performancr Criteria......... P 7

-1 Nupber and Type of Ships, by ﬂamﬁand, on
whiich the Low Aptitude SBwvpjects were
Stationed During Their Tour of Duty in

the Zay
%X O e heh .

4.1 Pearson .o -duct Moment Correlations Beiwsen
the Breaking-Making 2 Flange (BMF), Packing
& Valve {PY}, Tool Enowledge and Usesge (TKYU),
Sequential (Segq.), What's Wrong {W¥), Meter
Bezding-¥essenger Watch (MB-N¥), and the
Troyble Shootianpg Messeagger Watilch {TR-MW)
Cri-erion Measuvres, and Jizzrvisory Ratings
{SR), for 54 lLow Aptitude Machinist Mate
o4 3 o B 4= A i C et e

4-2 Heans and Standard Deviations on tbe GCT, ARI,
MECH, Eguipmsnt Use and Nomenclature (EUR),
Gasket Cutting (GC}, Moter Reading (MR),
Trouhle Bhooting {7}, Eguipment Operation
1¥3), and Assembliy ,A) Tesis for 54, iLow

Apritude, Hachinist Mate Strikers.............. .

4-3 Means and Standard Devistions oc the Breaking-
Making a Fiange (BMF), Pakinz & Valve (PV),
Tool EKnowlsdge and Usage (TKU), Sequential
{Seg.), Fhat's drong {(W¥), Meter Reading-
Hegsenger Watrch {MR-U¥#;, and Trouble Shooting~
Messenger ¥atch {TR-MW) Criter:con Hessures aund
Supervisery Batings (SR) for 54 low Aptitude

Mzchirist Bote BirikersS. ... i nmnenenannn e itecaeeeses B2

e PN AN

MEERAR. e e St R W L U R MMWW‘MWIMWMWLM m%‘/@‘ﬁ wm@m:’w IR

7 X




s
et "¢

£
€.
& :
i
L }
i . i
3 List of Tables (cont.) i
3 Table Page
3 4-4 Muitiple Correlation between the Two
3 Sets of Predictors* and the ladiv18331
3 Criterion Measure (R= 54)........ era s eaane casera eree. 48
1 $4-5 Performance of A& Schoel Graduate (ASG)

and Low Aptitude (L&) Kavy Machinist

¥Mote Strikers on Field Criterion Tests. ... ....cciiceenn 48

-
3
g
£
&=
13
2
)
L
<3
2
¥y
z
&
4
i
g
&
£
¥
3
£
£
E}
Y

4-8 Percentage of low Aptitude Machinist Uste
Strikers Predicted by the Niniature
Aptitude Test Predictors to Pass ¥ho
Attained or Exceeded the 25th and 50th
Percentile Levels of the A School
GraduAtes. .ccveeeriiecnsassnssrocnnscssscancnns ee-e. 48

4-7 Perceatage of Nachinist Mate Strikers
in the A Scheol {B= 27) and in
Predicted S wesssirl Low Aptitude
Sample (N= i6) in the Three Delphi
Categories for Each Field Criterion
Test.. ... .. .ca C et t st iascetracancratrrensannn 49

4-8 Pearson Product Moment Correlation
Coefficients {(by Race} between
Composiwe Criterion and Cumposite )
Prediclor S oDl eS .. i it it cernnenancacaseacnonsennenne 50

£ emtetaA © ehn A e

4-8 Strergths* of Low Apti.ude Kavy
Hate StrikersS. ... ii. v iincirtrrreeratonnsacaanaa eean 52

4-10 VWeaknessec¥* of Lovw Aptitude HNavy
Hate Strikers...... fereecra et teree s wresrenssn 93

ST e G

-i-




o OSSR MR T Ty T
o T R A RRPETE e

o

LIST OF FIGURES

PR

Figure ) ) Page

i 3-1 Sample throttle board test dtem............ ..o, 21

3-2 Messenger watch test situation....... .. cieieeranesra.. 22
X 3-3 Breaking-making a flange te8t. ..t vnnnennnnncanean. 23
3-4 Tools used by the exXxaminee. ... i ivinercinnncsnncnnanens 25

3-5 Proctor showing avzilable tools to an
ERAMINO e, . . L it asr st ercac e acasensrasensscnasna 25

3-6 Valvie packing test S1tRATI0L ... ..t nencracansanesasns 26

3-7 Sample maifunction and emergency procedure
item (arranged in COrrect SETUCBCE). ....cvvvvicracasas 28

-8 Sample equipment/tools names ant use item.............. 30

3-9 Sample general alertness/common sense

R .
A - = 5 §

AT BT TR AR ARG e L L A e

3-10 Sequential picture arrangement teéest.................... 33

3-11 Supervisory interview performance evaluation
GUESLIONS . e i vttt ittt e et ncecacarae caassneens 3T

3-12 Supervisory job task analytic interview
GUESEIOMS . - s vttt ennreeannncenassnannsaionnsnanennnes I8

3-23 Test subject job task analytic interview
QUESLIONS. . .. ... it it ittt ittt et et menas. 3B

4-1 Plot of spurious increase in correlatiox
through data combination.. ...t i ivrassnessnans 44

R AP RO AP T M RSOy AN B FSU I PO B 0l Y L0000 Mg 42002 WES Wk x5t 3 6 o




AN N R ORI Gat , T 3t Mo o) f s ks 1

FOuir S A S e T

. s

N Pl ¥ wERET SHRY T RN
REEESIE MEETEREE Y A AR

- LT e T S e TR L A R

CHAPTER 1
INTRODUCTION AND PURPOSE

The present report is the second of 3 series in the area »f “nipverbdal and
cylture fair performance prediction procedures.”™ The first report in the series
( Siegel & Bergmsn, 1972) presented tde logic of the preseat effort, the tests develop-
seni, and initial Findings. The Sresent research prograr is based op a concept re-
lated to test Yculture fairness” or "oulture fresness,” but is more properly associzmted
with a "culture loaded™ descriptor. By cultuve Touded. we mean performance prediction
on the basis of instruments that have been loaded in the job culture of interest.

The contentinn is made that a perscen’s ability t« learn a job sample, can be

usad to predict his ability 2o learn and perfors he total job. 4Accordingly, the
demonstraied ability to learr selected job aspects is employed as a predictop of
akili.y to learn to perform the total jnb. The job sample tests (mini tests) imvoive
no written materials and are relatively free from the usual confounding effects and
influences of academic learning. , ‘

The specific purpese of the present effort is to investigate, in the Havy context,
assessment methods, techniques, and procedures which are free from the biases ascribed
to more conventional testing mechods. This study does not focus on testing appreaches
v hich possess equal predictive validity for both high 2nd low aptitude groups. Such
a development is belisved to be desirable, but not neces ry. Alternatively, thwe
assymprion is made that normal Yavy testing procedures {(8CT + ARI ¢+ KICH) are suffi-
cient for persons possessing hizh aptritude 25 measuvred by these merhoeds. Persons
who achieve high =coves on these tests will not be affected to the extent that their
prograss in the military will be debilitated in any way. Alternatively, the Ravy
career of persons who score poovly on these usual Mavy tests may be unduly affected
oy the cultural facters disci.ssad in the previous anl present rwiort.

The specific research steps uithin tne total investigaticn include:

1. Develcoment of a sample of uiniaturized job learning
situaticons (tests) relevant ro the machivist mate (BH)
rating in the Bavy. Thzoso migiaturized job learning
sitevations are called trainisg and evaluative situations
in subsequent porti-ns of <his report.

2. Adminiscration of these tests o a sample of low aptitude
black and white recruits and assignipg these recruits to
predicted successful ard predicted unsuccessful groups on
the basis of their test scores.

3. Assignmernc of a:l persons suampled to Fleet jobs im the machinist
mate ratiuvg.

4., Followvy after the griup has 1.ine .wonths of Fleet experience, to
determi. e the degree of on-the-job success exprienced.

5. Tollowup,after the group hac 18 months of .leet experience, to
determine the degree of un~the-job succass experienced.

X e nans
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To date, the first four of these stens have been completed. The remaizisg
sections of Chapter I of this reporr include an extensicn of the literature review
presanted in the initial report of this series. This literatare review cantains
discussions of the following relevant topic3: fa} test and messuresent error for
var'ous sociceconomic and racial groups, {b) pevsonality, achicvexment, and self-
concept factors affecting test scores, {c) eifects of race of procior/experimenter
on test performance, {d) prograss for disadvantaged and ghetto youth, and {2) cogni-
tive style djfferences. The jiterature reviaw provided in the prior report included,
bet was not limited to: (z) legal aspects of esployment discrimination, (») problems
in escablishing tramsethnic group rest fairness, {c¢) studies into diffevmntial validity.
(d) qualitative differences in intellectual Ffunctinzing and performance, (e) pexform-
ance cowparative studies, an? () motivational zopsiderations.
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Test and iieasu?mant Error for Various Socicuconomic and Racial Groups

Garcia (1572) posited thar intelligence tests should only be used as a measuve
of scholastic progress. In cpe study supporting this notion, Israeli Kikbutz children
demonstrated that they could learn to deo bstter on tests of inteliigence. Garcia in-
dizated that the idea of 2 single, general intelligerce existing independently of eavi-
ronrent is doubtful and possesces nc social utility. According to Garcla, designers
of intelligence tests incorporate assuveptions which make the tests usilsass for compar-
ing different ethnic and racial grawps. Garcia concluded that intelligence tests are
part of social coanspiracy tc promote the starus que.

T PITRAIY ST BT AT T AT T e
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Gael and Grant (31972) inwvestigated the relevance of employmant te.ts-to aotual
jeb perforsance in an effort to generate culture fair tests that would predizt notestial
for a service representative position. Himority {n= 107) and nomminority (an= 183}
sub’ects, newly hired in the position, were given tests related to snecially develioped
proficiency criteria. The rssults indicated mnat individual 2nd composite test and
B criterion averages obtained by the two samples differed significani.,, but that the
- vaiidity ceoeffici-~ts vyere cevarable. Regressicn eg:iation cozpariszons indicated thet

common tast standacds could be used to evaluate minoriry and nonminority job appiilcants.

:
3
=
3
X
g

GOreen (1972) sxaumined racial int illigance differences from the genetic and
environmental peints of view. Eleven hupdred and twenty-seven Puerio-Rican sabjects
were placed into five groups along a skin color continuum {group 1 was white, group !
u2s black, and the other grouds were in between). Intelligence test results indicatec
a similarity berveen groups 1,7, and 3. Groups 4 and 5 scored lower than these groups.
These results scre said to parslle} the soucial situation inm Puerto Rico, whers obvicus
blacks ar¢ victims of racial prejudice, while non-whites of lighter skin are accupred
as white. Orzen compared the Puerio Rican situation to that of tue United States,
where the prejudice line is drawn betwmen whites and non-whites (between groups 1 and
2). The conclusion drawn was that irtelligence test scores follos the prej dice line
more closely than the genetic lire.

Mercer {1972) explored tlwee vroblems: (i) what is mental retardation and how
does the confusion of oriteria affect the lzbeling of minority groups? (2) does the
so called rearded 1.0, affect & person's abllity to get along with ethers and tu

" cope with the enviromment? (3) doss the different cultural backgrounds of blacks and
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Chicanos have asything to 4o with lower I.y. scor2s? Tests and gquestionnaires were
admirdstered to retarded zdults snd children in 2 wedive size city. It was concluded
that: {1} persons of lswer income groups 4dre more likely to Le labeied as retarded,
{2} raw I.7. scores are ipvalid wmithout supe test of envirommental adaptation {many

B T P

o

minority people classified ss reterdsd are well adapted to their envircoment), and
£3) 1.Q. tests are really measures of the degree of indoctrinarion i the angis
Tuitune,

The SPSSI {156%) siatement on race and is*elligence reaffirrs vhe idea that
racial {ifferences ip inteilizer~e are not innare. Research bas indicated that the
more similar the beckgrourd acro:s wnite and black groups, th. nore similar the in-
tejligence rest scorec. Because of various Forws of subtie diserimiration, blacks
zan nrt ied. the same type of lif: 3s whitzs who possess compar:ible class bsckgrounds.
Only when eguality has existed for ssveral gemerations car we begin t9 compare pacial
differences ir intelliigence test rarformance.
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I anciner study (¥illiams, 1972), resulrs of the iswa Tests of RBasic Skills were
correiatesd with race apd parenial income level for public school children. it was deter-
mined thas while race cculd account for some of the ach.uverent decrement, etireme
poverty {regardlesss of race} was a move significant varlable in achievement decrement.
In 2 similsr study Southern anc Plant {49713 found that younz, preschool and kinder-
gzarten children of povercy strickan famiiles Aemonstrated de”icient gemeral intellec-
tual and language abkilities. :

N 4 R G

Sreen and Rohwer (3971) exezinzd the relationship between sociceconcmic status
{SES} and =sveral academis and learning measures. They found that SES was relazed to
2 digit span test score, and *o0 ihe Faven Progressive Martricas test score. SES aas T
7ot relatad t¢ palred associates learning. SES was also found to be relatsd to long
ter®: school learning measures, a» I.Q. measure, a togplex prebiem solving neasure,
and an :mmediate memory task. Yo relatiorship was found between SES and 2 neasure
of short Zerm learning.

¥ineberg, Taylor, and Caylior (1270) and Vinebergz and Taylor {197Za, 18723)
) curpared the 3ok performar~: of men in five different specialties at several AFQT
ieveis. They found that performance test scorss were related to both AIST scores and
joh superience. Job experience. thougl, accounted for considerablv more of the par-
farsance test ¥ _ance thaxn sid AFQT sceres. Also, there was considerabdle cverlap in ;
perfornarces tes’ scovss at differemt AFOT levels. These writers suggested that a large |
mmber of potem ally good rarformers are lost (o the Army because of jow ATQT H
scores. In agdition, the job performance test soores of whites and blacks were not i
significantly different even thougzh blacks had lower averags AFQT scores. :
-
Ruch {197Z) evajuated 28 tests in « business/industrias setting 1o deterzine g

whether or not the tesls possess differential validiry for blacks and whites.
Separate statistics were cumputed for both blacks and whites. Analysis involved
significance tests of hosoge-eity of regrousion iines, stanlard error, and intercests.
The resulis indicated no ovidence of differential validitv for regressicn iine arnd
srardard error paremerers. Significance datz from the intervcept parameter indicated

e
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that bdlack performance was overestimated, and that tl.  tests wers unfaly ¢ wnltes.
Ruch conciuded that following OFCC and BECC geidelines invelving common % il oiores
and prediction procedures reduces employpent opportunities for blacks.
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Hunt (1971) reports that most studies find that the proportior o imusis:yence
test score varisice that is attributed to heredity is roughly 80 per cunt, Thesn: stui-
ins have led to the belief that racial and etlmic differences in intelligence a2 Fiwed
at birth. This noticon is contrary to evidincederived from the plasticity of beinvior
research. In this vesearch, behavior seems to be highly dependent uposm smanipulaticons
of the enviromsent. The plasticity studies imiicate that early envircmeert accounts
for over 50 per cent of the behavioral variance. FRunt feels thaty heri=aniliiy only
telis the variance of genotypic intelligence for childrem rearsd in 3 specific statrie
enviromment. It dossn't indicate the changes in intelligence *nat can taks place zmang
children resved in different cavironzents with varying educatiunal prograss. When
many of the socioceconomic ond ervirommentsl differences are controllisd across race and -
ciass membership, achievement and intelligence test scors differences tend te dis-
appear.
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Humphreys {(1972) discusses the varicus aspects of tesr fairness with respect
to making judgments about individuals from differing grouvps. First, test decisions .
should Se made only with maximally valid tests. Decisions should never de hased on
shert tests. Second, husphreys Indicates that we cap never achieve tests with perfect
fairness due to regression probisms. We can, though, fit the regression line to the
dats in cases in which the deviations frea the regression line are small, Third,
there iz little difference in slopes and intercepts across various demographic groups
such- as i:dicated by most data. Use of a sinple regression lire therefore causges no
appreciable unfairness in drawisg inferences about performance criteria. Thz szount
of error, in fact, is generally less than the sampling errors of the regression coef-
ficiencs. Finally, Humphreys contended that the same psychological principlas apply %o
both whites and blacks since the differences across both groups have not been too
large. If not, black: and whites must be ceaosidered to represent different species.

Humphreys indicated that all of the aforementiomed comments apply to achievesent
tents. Measures of intelligence, though, which depen upon the opportunity to leamn,
are highlv uafair. Accordingly, tests are better at predicting bebavior than ar mak-
ing inferences about theoretical cosstructs like learning ability.
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Personalily, Achievemept, and Self-foncept Factors Affscting Test
Scores

Yotz (1969), in 3 critique of persomality deficit, or cultural deprivation
thevries of underachievement, 2ugdested that twe factors account for most of the
black achievament variance: (1) zense of environmental comtrol,” and (2} "school
2rziety.” Both have their scurce in e rly famiiial experiences,® and botk seen
to be modifiable by other (larsr) school experiences. #ucording to ¥atz,-other
factors, such as the "father absent” snd “n-achizvenent™ hyperhesis, tend <o be
unrelated to biack svhool achievement. Katz also criticized the “cultural confliet™
hypothesis, or the idea that sompetence in the black culture is irrelévaent to the
calture of the schoci. Research has chawm, though, that the "culture conflict®
mypothesis reduces 1o expectancy of attaining goals in a given culture, not in the
choice of the cultwre ro which one strives to achieve.

The three studies that are discussed in the following sectilons produced,

‘essentially, incempatible wesuits. All of these studles attempted to relate seif-

concept *o either vace o 5ES. {ue of the studies achieved pusitive resuits {lLefebre,
1971), one achieved inverse results (Scares § Soares, 1971}, and one achieved negative
resalts. Perhaps if investigators ir this area would: (&) agree cu a definition of
self-concent, (b) use a common measure of self-concept, or (e} uze a comwon research
strategy, eguiveral results ocould be avoided. .

Lefebr. (1971) administered the Termessee Sc)f-Concept Scale to 86 white and
o &Y biack junisr high schuc) students who were matched for age, 1.Q., a2nd SES.
Blacks 1éndud to score significantly lower on the following scales: (a) total
positive salf esteem {p<.01), (b} behavioral self-cocacept (p<.01), (<) persomality
integration {p<.01}. (2} ethical self-conmcept (p<.03), (e) identity (p<.05), {f) self-
satisfaction {(p<.9%), and (g} general mziadjustment of self-concept {p<.01).

Scares and Socares, {1971} found that disadvantaged children view themssives and
think that trers view themselves more positively than do advantaged chilidren.
Secondary school students {(bath advantaged and disadvantssad) exhibited 2 diminished
self-concept when compeved with alementary school students. Soaras and. Soares
suggested the possibility that this phenomenon is dué to pressures of higher level
edacation.

Setsinger, Kunce, ¥iller, and ¥einberg {1372} atiempted to relate thres seasires
of seif-estees to SES, weifare status, race, educational advancement, and sex. 4
group of 198 sixth prade urban children was ysed az subjects. The results indicated
that: (1) none of the measured persvnal-social characteristics were aorrela 4 with
seif-esteen as mearured by the Cooporsalth Iaventory scores, (2) all measur .t
educaticnal advancement (r= .17, p<.05) were unrelated to the Scares and Soares in-
vantary, and (3) sigaificant correlations were found petweer Ziller inwentory scures
and SES (r= .18}, race (r= .i8), and education {r= .17). Welfare status, SES. race,
and sducation wore all significantly interrelated, but zew uas reisted Oniy to educa-
tion. These writers concluded that race and SES are ‘noonsequently related te seif-
concept in the given zge group. .

*The effects of early experience on the academic achievement of blacks is more
completely discussed im Siegel and Bergsan (1972).
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Abramson {1371) matehed 22 nimth grode biaek subjects from an integratad
school with 22 black subjsets frow a segrepated sxool on academic achievement.
Level of aspirzcion w2s weasured by a digit-lercer—substitution test, § Pann~
Whitne- U test indicated har the integrated atudanuts had signifiezntly higher
aspiratlion levels {£<.95) thun the ssgregated students. & nonstatistiesily signi-
ficant correlatiocn of .18 was foupd between academic achievesmsamt and aspiretion levels
for the inftegratad gruip, whils 3 sratistically significant corpelatioa of .52
{p<.C1} was found bstween thess sade Twe Yarisbles far the segragated grwan.
Abpamsor suggasted that the integraten students are uorealistic geal satters, or
pariaps their high aspirativn iy indicative of future aczdemic achievament.
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Veroff anf‘ Peele (1963} scbsarved that black nales who tﬂansfa:weu from an
211 black school to a white schosl increased their achievement astivation (p<.05),
while black r.sazea who remained in the all black school scored thn same on achievemumt
motivation. Trere were no differences with regard to black fewr .ox acnsss both tyies
of schoois. ’

Race of Practorf/Experimentsr on Tesi Performsance

Yando, Z:g;er, zod Sates {1%71) administered tests designed 1o assess soclial
approach and avoldance, curinsity, and inteliigenne to 72 black and to 72 whits
Miower <lass” childven. The exebiners wers: three “sffective™ white and three
Yeffective™ black teachers, axxi thres "ineffective™ white ani thras “ipeffectise"
biack teachers. The results of this experiment indicated thot the parformancs: of
th2 children was uflu‘t?'lﬁed f;; individual variations in the persgral charscteristies
of the adults’ race. Tor example, achievement on Imtelilgssce fesis ¥as a Fanetion
of the effectivensss £f the teacher, and was unrslated to race. Thesz inilieaces
were relatively conStant for both black and whize children.. ]

cky and RBanta {1372} examined the differences in the wavy In shich liack and
shits exs-er.me ters iateract with hlack ang while sx,b*e-"*s, &nd the =fisct of The in-
teraction on test achievement. Thirty~szix Hegro and 38 white proschool chiidren were
the subiecis. 3oth white and black subjects shiained .uz,her seores with white experi-~
menters than with Hegro experimenters, White experimenters were rated as ;arewiﬁizg a
zore-positive social stmosphere than Hegro esperimenters for both groups of subiscts.

w

Geuld and Elein invectigated the effects of black dand white testers on the
performance of dlack r= 4%£) 3nd white {n= 38) students is & racially mized testing
siruation. These researchers found that black subjects performad as well with shire
test administrators 25 they did with black test administrators on both timed arnd wn-
timed Intellectual tests. 9n social, artitudizal, and personality eeasures, though,

lacks presented themselves mure bpocitively when tested by a white than when tested
by a Ldack test administraier.



lad

¥atson (1972) <tudied the effects of seversl stressful interpersonel variabdles

on the I.Q. scores of biack children. The zanipulated variables in this stidy wers:

i {1) face-to-face relatioms with the test administrator, (2) imowledge of the test’s
; purpose, and (3) >wwladge thas. their scores would be compured with the scores of
white children. HUatsen copcludad that: {12 stress itself can Icuer I1.Q. scures,
{2} rapressed agressios in the presonte of whites can lower I.3. scorss, and {3)
whire test adsinistrators éve particularly thrsatening to yeonger bisck children,
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Programs for Dixadvanrtaged and Ghetto Youth

N L LT

Toblas, Bushy, Creenfizld, Goldbersz, and Mool (1968} described the +technigues
used by several antipeverty agencies to przpare the sardcore nespioyed for Industvy.
Bobilization for Youch, lnc. 7iews such factors as acriving vo work on time as a
job skiil reguiring training vothar than 25 & problem for the empiuyer. Gue method
o condition & pevsen to arrive at work oo time is to aliow a time rapge of
arrival from §:0C a.=m. to 2:30 3.m., but to aliow the early arrivals 1o use the new
ard detter equipment and the late arrivals to use old equipment. Eventually 9:00
: 8.m. would be the exjected arrival time. ﬁ«?i.;..a’iaa fcr youth sees two problems
o in transferring Feom training to the ob: [3) verbal difficulties, and (2) trons-
fevral of work done by mobilization for youih 1o the real job zituatisa.
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Youth In Action attempts o tesccialire disadvantaged yeutn by tw,r.i.tg'tm
for iobs, teach;::;: thex ot Y0 hate thewsalves, a8 o hacause of this hate e:;gage
Zestructive belhavior. Ip this progrem, in order thar thair perspactive wiil he
cyreased, youths are instructed t5 unknowm asnscls of the culture such 23 theatrs
ant aussuz=s. .
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The ¥ew York Qity Board of Tducalisn Job Counseliag Jenters posit that per- :
B senalization of all invevac:iisns with the disadvataged is 3 mast, brrsuss thes ;
individuals Feel thrt they are “asa—;erssm. * Rt the iod counseling cvemters: {2} :
the li leal ammosphere iIs lessaned, (B saizing iz kept to & minimus, {¢) zzers :
syary evening,

t open, {dj dress is isforsal, {e} there is a group coffee hour
£} crunselisg is gwaiiable when needed.

ia
-~ ;;“ n
'b

5xilz advaucaeat, Ize. deals with the undersanioysd abo are nirecd ~dy empioysd
*T t?;e jowest level in Industry. Ther @rain managesent as wmil as the 9!“31\7}&*65
i order to createé & climete ia which tie worxer Las advance. These arployses are
given skill tralning, humar rolations Trsining, communication training, and leual
2id counseling.

s
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The ¥ilmer Job Lorps Uonter t:2ins, cicthes. houses, ond feeds 1740 studeuts
: at a cost of $5,200.50 per student. Ome “eatiye of thelir progrem is a daily group
4 Synamice seszion in which 1% boys get togsthsr ond talk adour their prohless, or

matters ocouwrring durisg the day which they '..xé e urderstand.
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Clark {1968) indicated that Industyy sust under«tand the following adout ghetto
youth: {1} he learns to sirvive early and on his owu and what whites consider
legitimate i3 not taken sericusly by the disadvant: 7ed youth, {2) he Xnows that he
is a cast off from society and he does not expect anything to change, {33 he does not
trust societv's promises even when 2ade by blacks, {(4) ke will fry to take advanitage

of whatever gmi.ks he le:rms, {5) he has insight into the immorslity of society,
{&} se j=z oversensitive to critici@, Phecagse he'e not sure that he iecnot actualiy
inferior,” {(7) he will always test othar's acceptance of hia through hastinty,
wirhdrawal., and outlzudish cotment testing. Clark’s re.osmendations to industry were:
{3} offers made by industry to the nsad*:antaged must be seriocus, gamme, de%iverable,
{23} the disadvantaged youth 2ust be trained in his resl deficiencies: readisg amd math
or be will see industry as Insincere, thus confireing his excectations,{3)} structural
standards of performance, the same for white and black, are nceded,(8) realistic 7
rewards for achieving standards shouid be given freguently,{5} the biack youth must
nave the sane opportunity for upward mobility as whites,{6) the black youth wants

to be acceprted as an individual as are whites,and (7} the black want the sae frvedon
of choice azz whites.

Chappell, Rrennsr, Dammond, Harrison, lee, Stone, and Rsade {1958} discussed
tte programs of severzl companiss to utilize the hard core unemployed. The Xerox
Cerporation’s project "stsp up®™ involves a 19 week training program for dlisadvantaged
ghetto residents. The time is equally divided between training and work. Participants
are pizcad in regular iobs as soon as they pass the employment tests. Eighty-nine
per cent of the first ie parolled Ir the program were able to complate it.

Lockhaed’s ;zz*egrm {Chappell, et al, 1968) for the disadvantaged i» hased
on the foilowing temets: (3) train for rpecific jobs,(2) develop self confidence by
eakmg jobs down and rwémg the learning of each step,{3) teach usiag demonsirs-
ticzm,{8} require good work habits,(3%) nrovide counseling.{6) recognize individual
differances ,f 2t} train to high standards,(8) househrld heads muke the best trainecs,
and guarantee z ok and pay the trainee during training.

“In the Zapdia Corporation (Chappell et al, 1968) sensitivity training and
mrafcazim training wes stressad with a saopl: of 23 Mexican-American women.
sfrer implomentation of these techniques job satisfaction and performance were found
1z improve.

5

Westinghouse's (Chappell et al, 1958) recommendations for the training of the dis-
zdvzntaged in industry are that there should be: (1) homesty in the program,(Z)
rewards during training (3) individualized and relevant training.(%) dypamic training,
{5} inicgration of counseling and trainiog,(6) learning cf the factary culture,{7;
aveidonse of pelernaliom; and {8) training of plant sud pesy perscumel Lo acespl
and work with the dissdvantaged. ) -

i S Y B R e 0K LR i



e

o

P 7

7 ST TR Y S TR, R P R A B R TP IR LA TN 3OO SR U PG S L 4 R
o Y | SRR T W A

T e

Arbeos B0 TP R DEGRI T By lore B wen | D W s oeaninr NP Sy LN 8, N BT 0 B0 - 2 e (TP 0 A 4y

[ T L L)

PR

e L N

Cognitive Styile -

Flaugher and Rock {1972; inventigated the Giffepring patterms of abilities
among hign school nales of black, whits, Mexican-Amewican, and oriental sathnic groups
on & raltitest sprirude battery. [he vesults indicated a signiicant similacity
among ithe factor loading patterns across the different ethnic and racial greurs.
Flaugher and Rack concluded that essentially the same patterns of abilitv axist
regacdiess of +re ethuic identity of the examinee.

Fifth and si:r*h—-graée students (p= 358) from a suburdan school were testad
on the Ranep Pvagre “sive Hatrices to exanine the internal oansistency and cuiturally
relared ervric e tors of the test. Differential . -oup errop patteras were found.
This findizg svggests (hat the }.‘,"-h?e; performance levels of lower class subjsets in
gensoal and the erar performance of lower class blacks may have been dus to
perceptual rigial <r thap a lack of reasening 2bility (Dartlett, ¥eworough, &
T'l;.!i;-ﬁt 123572).

Wileox (1971) fou.d thal 80 ““sadvantagec black coliege students wxhibited a
gaalirtatively different asse c-‘ 'ti > style frem %2 white f‘t:iley,e students. The associa-
tiors of the biack subiects ad '*estr:.cte& word asseciaticn hierarchiess, a iack of
unigue asssciztions, and & pr 1~>x§ce of eoposite ound syntagestic ascoriations io
response Te target words. i_z ox copcluded tast the word associatisns of blacks show
£ "devesopmental iag o def :3 ney” when compared #ith the word associzcions of whites.

4 - -

ite guggested iraining in asswia e skiils as ene meass of elinisating the differences
P
TOUNG .

'@ m

’u w~m

Hellabhan {1579} discusssd research eviidencs demonstrating that blachk disaivan-
taged children respond impulsiv-ly rarhse t‘zr’: attentively to environmental stimuli.
Je indicated bLlasks to possess & shorter attenhc::. span and to react with Ly er-
activity. This according to Eaiiahan, i due to restricrive child reasring practices
and a Gisordered suvirorment which crevents the subjects fros learning to res, ond
selectively and éa;?svria’Qiy ve sriwsii. Thas, the behavior of the disadvantaged
chiid was o ed ¢ that of the hrain demagad ohild., Hallahan rec.ammended tralirming
the disadvantaged -,ilf:% in attention skills and structuring the enviranzent fo inaresse
comcentration and decrease’ éfsu crion friom extranecus stimii.
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Summary

The research discizsed in the vvesent chapter supports the conclusion that a
significant proportion of the variasce of Yest ssore differences for different proups

" can be accwunted for by environzental zud training differences. The rezults re-

ported herein do pot warrant the conclusion that race of the experinsnter hes an
ef fect upon studer® test performance. Howsver the personal qualities of the experi-
menter/procter appear o have scme effect on tesi scores. The ipportance of train-
ing Geprived youthe in basic skills and work hsbits asd of orienting industry to
accept the wwderdaveloped were stressed ip the secrion on orogrems for treininy

- underdevelcped youth. Fimally, cognitive style has beenr criticized by some 33 an

explanatory cimcept st fch accounts for the test score Jifferepcea somitimes ylelded
by different groups. The use of differential training strategles is suggested as 2
means for elisminating test score differences among t! ese different groups.
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CHAPTER II

METHODS

The minialure aptitude test concapt formed the basii fur the presant research
effort. The miniature aptitude concipt is erbedded witain 2 ministure training and
evaluatisr sitcazion. To Jeveicr # battery of minlature aptitude tests foo the machinist
nate rating, the tasks typically perfoosed within the rating were divepnsionalized using
job analytic technir uss. Shirt tralning sessicas (315-3C minutes) were then bulir around
the identified ick dimensiors. These training or learning sessions empbasized perfora-
ance, observation., and rrac.les rather thap reading and wrirting. Once training wus
coepleted, the evalmariorn thase commensed. The evaliunation, of course, copsisted oF the
ainiature agtx;éé» tests which measured the amcunt learasd in the training or learning
Shose. Lach sinieture test censumed no wore  than 5-20 minutes of administration time.
Yinety-nine low astitude Navy recrults participated in the training eval inations. The
rationale for the procadure is that if rhe recruit can learn to porform tne variety of
job rela*ed tasks presented In the =inlature trelning situstions, he can aiso lgarn o
perform similar tashky through on-the-j in i1

-
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b traiaing in the .Pie=t. The details of thesse

steps were descrized In the grlor report (Siegel £ Bergman, 1372) of this series. for
purposes ef continzity, these = ers are also reviewed in subseguent sections of the

rresent chapter.

The nipety-nine recruits were assigned to Fiee: ships for work In the cacainisyt

nate rate., Nine months larver, a et of 3ab sampls pﬂrfor%arca regts was adminiitered

by -

+o de-ermine the pradictive poswer of the ministure aptitude tests.
rozults of this Firse wvalidarion <omstituse the princizal focus of the present report.

-

The machinist mate specialiy was selected a3 tne vehicle for accomplishing the
goais of the present study bezase this varve invelves perforsance of tasks which are,
iarzaly nenverbal in navure. In addition. this rate is one in uwhich there iz not 2
large pumber of placks. Nonetheless, it iz a rate which should be at*ﬂac'i?e +5 Bost
recraits since it Is agecuat-ly high on the informal prestige scale for varicus Navy
jobs amd because it offers the petential for learning skills which can ieag tT pOST

Yavy enplovmeant.

The normal entry intc ~he zachinls* mavte carser field In the Navy is through the
Navy . school for machini.t zates. This schoel invoives iraising “n the fundasental
skiils and imowledges required for performance at entry iovel in tne Fle--t.

11
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Subjects

The subjects <ere Xavy recruits who wevre identifing after initial Navy testing
ar the Great iakes Maval Training Cester. 4As a basic requirement for participation,
a suiject had to bwuve "failed® zhs entry tests for the Machinist Mate Schooi. HNinety-
nine vecruits rere so identified. Fif'y of these recruits were white and 49 were
biock. Virtuaily ail of the subjects were betwsen 19 and 20 yeaws of age. All had
“HPress -~ z desive to ewter the mackinist mate reting during a cavesr counseling
Intereiew. The ssbjects were not tnld tuat they were selectad for a ~oecial study.

Miniatare Job Sample Test Developaent

2ent o level E-4 were extracted. 3Several of fhess behaviers vere combined because of
their similarity. The next step involved a mectipg with five Master Chlef Hachipist
¥ates and one Harrant Officer at the Great lakes Haval Training Center. During this
meeting, & final list of bshaviors, which ware held to be misquately repressutative of
ihe zost frequently perforsed or critical tasks of the journeyman level machianist xate,
were agreed on. The six behiviory identified wera:

i. ability to identify and use hard tosis common te the job
2. ability 1o perform maintenarce and to reald meters and
guages accuratsly when unfer some degree of distracili o,

or uhen attenticn sharing is ipvolved

4. ability to mike simple repzirs in pressure lines

Fi)

4. szbility to perform simple <roubleshooting and uystems
anslysis in pressure systens .

S. abillity to operate egquinment coEmon to rate

6. ability to assemble aad disassemble c-mmon high failure
fraguency items

These tasxs formed the basis for the minizture trairing and eveluation situatioms.
Séveral Maszer Chief M¥achinist Mater then served as techmical consultanis during the
actual lesscn preparation phase uf the project. This procsdure resulted in the cen-
struction of six tests and the associated training situatiors. These vraining and
evaluation situations reflected sampies of the six most critiecal and/o Srequently per—
forssd Yahaviors, as listed above, or the entry level macainist mate,

=4 recruit must excesd 3 combined General Classification Tes. (GCT), Arithmetic (ARI),

and Meclanical (MECH) score of 156 to be eligil™: for entry to the mschinist ast
"A" school. !
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. Each situation contained two parts. rIhe first part, a training phase, usually
involved a “show and tell®™ learning situation of 15 to 30 minutes. Reading and
writing ability were not required in any of these lessons although some of Zhe tests
involved the 2bilitly tc tell time and the ability to read numbers. These are considered
*o be preliterare requirements.

Equipment Use and Nom~snclature

In the eguipment use and nomenciatwre training and evalvation siteation, tha

‘ gcal =03 to determine vhether or not the recruit could learn the names and uses of
all of the equipwent and material involvéd in breaking-meking and flange. The as-
sumprion was made thain if a sallor could lesrn the rames and uses of the tools and
maverials involved in this sitvuavrion, e would also be able o learn the names and
uses of other equipment used on the job. After a rape recorded introduction, the
instructor dembhstrated how to break and make @ flanmge. During this demonstration,
the use and name of each piece of equipment was discussed by the ipstructor. For
exanple, the instructor would hold up the tool and say "This is a L% When the
tool was returned to the instructor he wou:d demonstrace its use in the flange repair
situation. When the demonstration as complated, a 23 ites true-false test was orally
adninistered to the recruits, For each item in this test, the instructor held up an
vuject and ascribes a pame or use to it. The recruits then indicated whethe* the
name or use given Ly the instructor was true or false by encivcling either the wordé
"true” or the word “'false" next to the iter mmber eon their answer sheets.

SR R DL R R A S R G R e

Gasket Tutting and Meter Reading

The gasket catting and meter reading training and evaluation situaticn was Cesigned
to investigate ability to learna m-intenance task and to perform when soie Gegree
of attentionm sharing is involved. 1his situation was also designed to sample the
;igilance situation irn which the machinist mate, on the jcb, must wonitor the state
of varicus eguipmeat sSystems while he performs other tasks. After a tape recoed
intraductior, the subljects were taught, through deonstration, how ic make a gaskst
. usiag a fiange, & ball pean hammer, ashestos gasket material, and sone polts. Om
. compietion of the lesson, the subjects were given a 10 minute gaskat megking practice
session. During the practice sescions, the iastructor circulated zzmong the recruits
; and gave agsistance when reguired.

! ’ Rext, the subjects were Taught how to read a pressurc meter and: (1) how to log

’ the time at which the prescire deviated from normal and, {2) how ¢o0 know whether the

. pressure should be adjusted up or down (relative t¢ a given ncminal valve). A large

g clock with a sweep hand was placed in front of th= room. The recruits were akle to
road the time from this clock. The teste for buth gasket cutting and meter readivg
were administered together. That is, for a ten minute pericd, the subject had to
cbserve and record from 2 meter while he constructed a gasiet. The meter which each
individual read was placed at his individual work station. Each miter was individually

o
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driven so hat there was ~. possibility for a subject, wb» noticed an abnormal condi-
tion at his station, to cue a recruit at another statior of an abnormal conditicn at
the secon! station. The signal presentations to all stationc were eguated for number,
dirvection, and magnitude cf deviation. Completion of these twt tasks sinultanecusly
intreduced the attention sharing comovonent into the rwasuresment situation.
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The gasket making was scored throwgh a checklist which was completed by obervers
as the recraits verformed the task. The scering checkiist incivded items on adbereuce
t¢ correct methods, care and use of tools, adhkerence to safety precautions.anc adeguacy
of the final gasket. The meter reading test was scored the basis of: (1) mrsber of
abnormal conditions correctly noted, {(2) correct indication of the direction of the

. pacessary pressure zdjustment (up or dedin) reguired to restore the system to normal,
and (3} precision of the log entry for time of deviation from normal.
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Ttouble Shooting

The objective of the trouble shcoting miniature training and evaluation situation
¥as to test the recrait'sability to lezrn to perform simple systems apalysis and
trouble shooting on a hydraulic system. 2 sisuiated pressure cvsrem was ussd 2z the
apparatys Ffor both the training and testing aspects. After a taped introduction, the
recruits were taught how the pressure system operates. I1he apparatus consisted of a
series of color coded interchaugeable gears which were co intercomnecved that a sisu-
13tea pumping system was driven. & set of valves controlled the flow within the simu-
laved pumping system. Accordingly, to diagnose a malfunction in the system, the recruit
was reguired to comprehend such «lewercary relationships as: (1) the effects of gear
size on pump speed/rate of flow, (2) -he effects of direction of gear rotation on
flow, (3) how differential gearing can produze changes in output rate, and (4) the
sffects of valve ana pump fuection on system operation.

A series of light indicators was used o signal adequacy of flow at various
parts of the cimulated system. The recriits' task wss to observe the light indicators,
to devermine whether any malfunction existad, and o note the cause of the coundition.

S L G e

Tn the training situation, variouy maifunction situztions were presented, 3.:d the
recruits wer< taught what parts of tle system needed adjustment in order to corract
the problen and the logic.for the correction. After training, the subjects were pre-
sented wich a series of practice trouble shooting situations. For each problem, both
the oo rect answer and the resson for it being correct were discussed. -

Twelve problems were orally presented to the studwnts in the test situation.
Lach problem presented a given malfunction indication. The subjects were reguired

to identify, by encircling a number, the system compenent which would cause the given
saifurwction indication.

14
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Equipmeut Operation

In the equipament coperation miniature training situarion, the recriit wa: ‘aught
to start up and shut down a wsotor and pump apparatus.  The students were redu:twil ©9
learn a 33 step proced.re, inci-ding several safety precautions. Each sudl- 2t was
then given the opportunity to practice starting up and shutting down the apra-atus.
After practice, a che klist type performance test wes administered. Scoring was
accorpiished during the sublect's performance and was based on adhersace to correct
procedures and observance of safety precautioms.

Assembly

In the assesdly training and evaluation situaiion, the recruits were tasght and
tes.ed on the assembiy of a gate vaive from its component parts. Flirst, a feronstra-
tion of the correct assemply procedure was presented. This demonstration was followed
by 2 practice sessicn inm which the students were allowed to assemble the vaire them-
selves. The instructors obsazrved the students duving this practice period and aelped
them, as required. After the practice session, each recruit was individuallv tested
on his ability to assemble the valve. Again, scoring was through the clecklist
procedurs.

Pass Fail

4 subject was considered to have "passed” the miniature training and evaluation
bartery i¥ he scored "average” or hetter on the trouble shooting test and "average”
or hetter on two of the five remaining tests. These subiects were assigned to a
"oredicted successful" category and randomly assigned tc ships in the Tlest for work
in ithe machinist mate rate. Subiec*s not meeting the "pass"” criterisn were assigned
to a "predicted fail" category. These subjects were also randoaly ascigned to shizs
in the .Fieet for work in the machinist mate specialty. The results indicated that theve
were no differences in the proportion of whites and blacks passing these tests.

The rationale behind the choize of passing szores was that the troubl€ shooting
miniarure training and evvaluarion situation was cegnitive in narure, whiie the remain-
ing situations involved the learning of manipulative procedures, Henca, those in the
" -edicred successful™ group damon.trated some cognitive as well as some manipulative/
1 rocedural skill learning ability in the mimiature 3ob learning sitvation. .

The score ¢¥ each recruit in the sample on the GCT, ARI, MECH, and CLER tests
of the Navy classirication battery was provided by recruit classifica~ion personnel
T the Great lakes daval Training Cepter. These data, presented in our eariier report
{&iegel and Bergman, 1972), indicated fairly close agreement between the white amd
hiack groups on these tests.
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Instructors and Test Administrators

Two instructors/test admiristrators managed each training and evaluation sessionm.
One instructor/test administrator wes a setired, black, Chief Perty Officer. The
second instructor/test administrator was 2 white psychologist from the Applied Psycho-
logical Services' staff. The asaigned duties of th~ black Chief Petty Cfficer weve:

1. taping the introduction to each session B

2. conducting the training segment of each lesson
3. administering the tests to black recruits

This inmstructor was thorough.y trained in the content be was to present, tse teaching

methods he was to employ, and the test procedures prior to jmplementation of the
Fressnt progras.

The duties of the white ysycholug;st

1. organization and direction of t¢he mini job
sample lesvning and testing progran

2.  training the black instructor/test administrator

3. assisting the bBlack instructor/test aduinistrator
in his lesson preseptations

. testing the white recruits

A black instructor/test administrator was used because his educati @, perssnaiity.
verbal inflection, and method of treating the subjecir were of such a nature that he
could easily be identified with -ud understood by the blact recruits.

Seuvting -

A3l of the miniature trainicg and evaluarion sessions were conducted in @ large
classroem provided by the Machinist Hate School, Great lLakes Naval Training Center.
This classrcom contained 12 student desks and six work tables of various sizes. The
lighting, ventilation, temperatwrs, space, and privacy were considered cptimal for
this type of st

A:1 sessions began at 0720 hours and were completed by 1509 hours. ‘ Begween §
to 12 recruiis were lnvolved during esch training and evaluation day. The total

training, practice, and testing was completed for any one group within the time indi-
cated.

16
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Guestionnaire

& 36 item persenal background guestioonaire -was comstructed by spplied Peycho-
logical Services 1o Reasure varicus faceis of cultural differsntiation including:
{2} need achievement, (b} home eaviromment, () schocl environment, and {d) other
demographic varisbles. This questiomnaire was adsinistered teo all recruits in the !
miniature training and evaluation sample. It wis eonsidered that thess cultural :
factors could muderate learning adbiiity to the extent that the sorrelations betwesn
the miniature evaluation test scores and the ultimate performance criteria would be
louer

In additiop, Applied Psychological Services administered the seme quecticona’ve
to a control group of machinist wmate A school recruits, who had wet o swrpassed t 2
required GCT, ARI, :+d MECH test score for the machinist mate »atin .
The questioanzire administered to the miniature training azxi evaluation sample
was factor analyzed. Nine factors, accounting for 26 per cemt of the voriance, were
extracied. These factors were called: self-esteen, environmental stimilation, reading
habits, sducational attainment, educational initiative, parental interest, monetary
deprivation, educatiopal encouragement, and urhanit}. Car earliier report in this
geriess (Tiepel § Bergeman, 1972) presents the actual items and Ffactor lcadings for
eack factor. R

in order o test wvhetber or not the low apritude group differed significantly
on the asultural diffsrentiation fzctors from the A school group, factor score means
for the high aptitude {& school) group anl for the low aptitude group were
caloniated. Testr {(Pt” rests) were conducted between the group mean scores for esach
Fac or. for eight of the nine cultural factars, the low apritude group differed
significantly fros the high aptituée grﬁup.

T —

.

Finally, in order to determine if the miniatare trairing and evaluation tests

#were less contaminated by cultural factors than tae Havy gqualification tesis, correlation
coefficients were calculated between the Ravy gqualification test scores, the ziniature job

sample tests, and the guestionnalire Factor scorss for the 33 recrauits In the Slow
aptitude™ sanpie. Only one of the corrslarions Yetwesn the wminiature training and .
svaluation tests and the cultural factors was siatistically significzant. Alternatsly,
sizven oI the correlations between the Navy gualification tests and the cultural facter
scores wers statisticaliy significant. Theoe dats suppost a contention that the mini
2318 are less culturally loaded than the usual Havy gualificaticn tests.

Interview

&n csg’ﬁat\a* of the misiature Training ani evaluation situstions,.esach recmuit
was interviewsd ty one of the inst rawgc“s;;e t administrators in order tc s2brain
reactions %5 the ertire tralning av sring ;regraa. The sudiects we—g asked to
compare the tests and teaining the; hehe.ved ir the prasent progran with other types
of tests end training (hey redsived In The past. All susiects ware epoouraged to
vespond freely S dﬁeﬁl? to the interviswer. The inter-iew questions were constructed
in a manner permiitimg guantitative and cualitative anazysis of the interviewse responses.
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The results of this interview amalysis are summarized in the following paragraphef

Seventy--eight per cent of the recruits thought the treining porriom of the
progras ¥as iter than the training they had reccived in other progrems. Twenty
per cent Gf the subjects thought the training portion of the program was the same
as the trairing they had received in sther training programs. Qaly one per cent
of the subjects thought that the training they received w=2s worse than that of
oSther training programs. These results tend to support the emphasis placed on
performance and manipulative skills during the learning sessiuns rather than on

- reading Aam! writing.

Eighty-six per cent of the subjects thought the miniaturs job learning tests
were "better than™ peyer and pencil tests. Twelve per cent of the subjects thought
the progrim tests weve the "same as™ paper and pencil tests, Again, only one per
cent thought the progras tests were “worse than™ paper and pencil tests. These
results sapport the use of performance oriented tests vhich require littie or no
reading. -

Finally, S8 per cent of the subjects indicated that they enjoved pariicipating
in the training and evaluation program, while only two per cent indicated that they
did no. enjoy ir. ’

These responses and the results of the first two questions permit the comclu-
sion that the low aptitude Raval recruits show an overwhelming preference for the -
training and evalustion program, as employed heres, over the more tradiriomal test-
iag approaches.

* & rore complete interview analysis was presented in the previous report of
this series {Siegel & Borgman, 19872).
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CHAPTER 11
CRITERION DEVELOFPMENT

Quite obviously, freedom froz cultural bias, eguivalence for both black ama .
white groups, and the like reiresent necessary but not sufficismt ingredients for ‘n
assessnont approach. The predictive validity of the miniature job learning tes:s must
aizo be demonstrated. To this end, the recruits in the “iow apvitude” sample were
feliowed up after they had served 6 to § months in the machinist wave specialty. The
folicwup attempted to measure, through the work sample performance tast approach,the
ability of the mer to parform various aspects of the icb of the machinist mate. These
eritericn data were supplemented with supervisor ratings and supervisory interview
data. In this report, we place primary espbasls on criterion refereoced followmp
tests and only minimum enphasis on the supervisory vatings and interview data. 1t is
known that supervisors often rste hilack iob incumbents lower than whites. 7iaugher,
Campbeli, and Pike (1969) found that white supervisors rated-a group of Negre incumbents
one balf a standar? deviation lower than Hegwo supervisors. Negro surervisdrs, though,
did pot rate white iacumbents higher or lower than white supervis-rs.

- Yevertheless, supsrvisory evaluative data are consl o be of interest in the
present context.

Criterion Tests

Te develop the criterion tests for use is this study. Applied Pswchological

Services' versonnel Tirst reviewed porrions of NAVPERS 180684 relevant to the machinist

te rate. Several prososed ideas for criterion referenced si: month Fleet performance
rests were extractas. The next step ¥as to elaborate on these testing possibilities
with experts in the machinist mite rats. The expurts in this situation were primarily
needed to swpply scorable testing items, fruicful testing suggestiocas, and stategents of
criteria for Macseptable” work on each criteriun objective after six months exgerience
as a2 machinist mate striker. TFour such experts were made avaiiable by the H¥zval Damage
Control Training Center, Philadelphis.

These experts agreed that the foliowing practical perfurmance items would
constitute an adeguate test.of the ability of 3 machinist sate striker, with six mooths
Fleet experiencte, 10 Meet normal performance expectations: )

i. standing messenger watch -
2. making and breakiag a Tlange

3. cking a valve

5. procedures in czmmon malfunction and ia

emgrgency situations

5. knou«ledge of use and names of common
equipment apd toois '

6. general alertness wxl coomon Sense in the
work situation
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Tiree separate mestings were held to isolate, derive, und define the performance
chjectives ard the methods for measuring perforaance on these objectives. s a resnlt,
six nponverdal performance tests were defined. Each of these is dsscribed categorically
below.

Hesgsenger ¥atch

The essunger watch exanination tested examinee’s ability to record accurately
data and to deteraine malfupcticns indicated by the data. Pictorial simalations of
throitle board situations were presented, one at a time, 0 the examines. The
exaninee was required to record accurately data from the meters and gauges &e@icteél
oa the throttle board simulation. The exzainee was also reguired to report to the
exasiner vthose thrortle board readings which indisate an abnormality or mlfxmcticm in
the sysren.

Thus, 2ach exazinee received two scores. Une score was based on his degree of
accuracy in recording Cita fran the simulated throttie toard pictures; the second
score indicated his ability to detect malfunctions on the bdasis of given data.

The directions to the ressenger watch test, which were given oraliy to each
exanminee prior to testing, are:

"THIS 1S A TEST OF YOUR ABILITY TO COPY NOMBERS FROM METERS AXD
GAUGES ONTO A LOS SHEET. THIS IS ALSO A-TEST OF TOUR ABILITY T0 TS US
IF THERE IS SOMETHING WRORGC WITH THE GAUGE OR METER READING. YW WILL
BE FRESENTED ¥ITH & SERIES OF PICTURSS SHOWIRG COMMOR METERS AND GAUSES
FGURD OX A THROTTLE BOARD. WE WANT YOU TO REZCORD THE READIRG OF TACH OF
TEESE METERS AND GAUSES OR A LOS SHEST WHICH NE WILL GIVE YOU. MAXE YOUR
READINGS AS ACCURATELY AS POSSIBLE. ALSO, WE WART YOU TO TELL US WHICH
SETERS AND CAUCES INDICATE AN QUT OF MORMAL ZORDITION wHICH SHOULD BE
REPORTER. THE FICTURES YOU WILL SEE SHOW A 600 POUND STEAM SYSTEM. THIS
MEANS THAT THE MAIN STEAM, STEAM TO TURBIRES, AND AUXILIARY STEAN SHUULD
ALL READ ABOUT 600 POUNDS. ALL (THER BETERS AND GAUGES ARE READ THE SAME
AS ABOARD YOUR SHIP. WE ONLY WART YOU 7O 1LOG YOUR READINGS FOR THE
EXAMPLE AND TOR THE FIRST FOUR YEST PICTURES. ¥OR THE REMAINING PICTURES
HE JUST EANT YOU TO REPORT ANY PROBIEN THAT YOU FIND WITH ANY Of THE READ-
INGS. YOU WILL HAVE TWO MINUTES TO LOS THE READINGS FOR EACH OF THE FCUR
""x.S‘{‘PI""RiRES,AEBY%?ILL&&VE3OMNML§:5%*’SMW
EACH PICTURE. XOW, LET'S DO THEL SXAMPLE TOGETHER."

A sample item from the messenger watch test is presented ac Figure 3-1.
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fach of the four thratile board picture: consizted of eight scorable itess.
The xaminees were given two points credit for sach nmumerically corrvect answer and
orne point credit for each answer that was within plus or minus five per cent of the
ctrrect answer. Tihus, the marisum wrssihle zoope on this test was 6% ¥o cresit
was given Jar any answer cutside the five per zent limits.

Figure 3-2 shows the adminiswration of the messenger watch test durinz the
eriterio date eollectivm.

Figure 3-2, Messenger watch test gituation,

Breakire-Making @ Fiange

The level of each recruit in the followup on breakipg-mskirg ¢ flange was -
reasuresd tlrough an indisifually adwinistered performence test. In this test, the
cxmmines was reguired to Mreak and mave a flang: using the Following tools and jtems:
{a, seversl gaskets, {}) ar assembled six inch flange with imput valves, {~) one
soraper, 1d) two coubinstion {boxed/ofen end) wwrenches, (e) ons rag, and (£) a buckst

of water with a furmel. Figure 3-3 shows one o5f the examinsess tiking <he lreaking-
making a flange test. Scoring was accomplisbed through the purformance checklist formal,

22
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Figure 3-3. Breaking-making a flange tc st situation,

Twenty scorable items were included in this checklist. Scoring was based am
following the correct procedures, care and use of tools, and adherenc. to safery
precautions. The directions to the examisees for the lreaking-saxing 2 flange
performance test ave shown below: ;

! - "fHIS IS A TEST UF YOUR ABILITY TO BREAK AND MAXE A FAULTY FLANGE.
THIS IS & JOB OFTEN DONE BY NACHINIST MATES. Y¥YOUR TASX IS T( BEZAX AND
MAKE THIS FLAKGE Ih THE SANE WAY AS YOU WOJLD ABQARD SHIP, AFTER YOU ARE
TOLD TC BEGIN, YOU WILL, HAVE 8 MINUTES TO BREAK AHD MAXE THE TAULYY FLANGE.
Y0U WILL BE SCORED ON [.u¥ CORRECTLY ¥’ PERFORM DACH STEP. YCU WILL ONLY
RECEIVE CREDIT FOR THOST ITEMS Y7 : . INISH CORFECTLY. ALL THE KATERIALS AWD
TOOLS YOU WELD ARE AVAILABLE IN ¥~CNT OF YOU. IF YOU RAVE AWY QUESTICHS,
PLEASE ASK THE¥ NOW.™ -
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The correct procedure, in slightly condensed form, for breaking-making a
flange inciudes the following steps:

1. tightly closing valves on input and cutput zides
of flange
2. pulling draipplug to drain system
3. using bucket to catch runoff from system and wiping
up any spillage that soours
4. replacing drain plug
S. brakirg Flasnge apart using twe boxend wrenches
6. remoeing old gasket
7. scra?wg and cleaning flznge surface
8, inspection of flange surfaces for nicks, scratches
or gagket residue
3. replacing correct gasket
i0. replacing bolrs (hand tighten)
11. tighten belts using cross over pattern with aporopriate
{box-end/open end) wrenches
2. open botbh valves and refill syster with water
i3. inspection of fisnge four leaksge

Packing a Valve

Ability on the valve packing criteriom was also measured t™.ough #n ipdividually
administered performance test. In thisi I, tle examinee wuzs reguired to piack s valve
ysing: (al a large, mounted valve, (b) packing marerial, (c) a knife, {d} a tax end
or open end wrench, and (e} a packing puller. A photograph of the tools Jzed by tie
examinee for the valve packing test and the previous performance test, breaking-makiag
a flar nge, i3 shown in Figure 3-8. Tigure 3-5 shows cne of the test administrators
chowing the available tcols to an sxaminee. TFigure -6 presents the sxadiner administer-
ing the valve packing test tc an examines. :

24
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Figure 3-4. Tools usad by the examiz ee,
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Figure 3-6. Valve packing test situation,

We pote {Figure 3-%) that the examinees were given toolz other than those which
were needed for coapliting the test. Accordaingly, the examinee was recuired to select
from amosy the available tacls those which were most appropriate for acceaplishing the
task. For example, the examinee had at his disposal the :orrect size cugbination
srench for loosening the nut hoiding the hand wheel to the valve. A crescent wrench
and a monkey wrench., loth of nhich can be adiusted to f. . the handwheel nut, were also
available even though they are inappropriatz wrenches. Credit was lost if the im~
propsr tool was employed for a give) task. )

The examinee directions ¥or the valve packing test are presented below:

*THIS IS A TEST OF YOUR ABILITY IO PACK &4 VALVE. THIS JOB IS OFTEW
DOME BY NACHINTST MATES. YOUR TASX 1S TO PACK THIS VALVE IN THE SAME WAY
AS YOU WOULD ABOARD SHIP. AFTER YOU ARE TOLD TO BEGIN, YOU WIilL HAVE 7
MIMUTES TO PACK THE VALVE. YOU WILIL BE SCORED OR HOW CORRECTLY YOU PERFGRM
EACH STEP. YOQU WILL OHLY RECZIVE CREDIT ICOR THOSE PARTS OF THe JOB YOU
FINISH. ALL THE WATERIALS AND TOOLS YOU HEED ARE AVAILABLE IN FROXT OF YO0U.
IF YCU HAYE ANY QUESTIONS PLEASE ASK THEM NOR.V
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Scoring of the valve packing test was also of the performence checklist type.
Twenty-three scorable items were included in this measure. Scoring was based on
fcllowing the correct procedure, care snd use of tools, and adherence to safety
regulations. The correct procedure, in slightly condensed form, for packing a valve
included the following steps:

i. removing hand wheel nut with box end or open end wrench
: 2 removing hand wheel
3. remnving packing nut with open end wrench
: s 4. removing packing gland
' $. removing packing with packing puller
§ 6. inspecting to see that all packing is removed

: 7. cut packing rings with knife
! 8. installinc packing rings neatly and pushing down with -
' gland until onme-haif of gland is showing '
9. replacing gland and packing nut (hand tight)
10. rveplacing handwheel and handwheel nut (snugged up but not
over tightened) R
11. tightening with appropriate wrenches

4

¥alfunction and Emergeﬁcy Procedures (Sequential)

¥nowiedse of vorrect actions in common maifuncticn and emergency situations
was tested through an individually administered test. Each item in the test consisted
of a set of pictures depicting a Fleet emergency or malfunction covrection sequence.
- The task of the eszamines was to place the pictures, which were rreseited in scrambled
order, in the correct sequence. To do this the examinee must fir .t recognize what
i being represented. The examifee directions for this test wepn::

#THIS IS A TEST OF YOUR ABILITY TO ARPANGE A SET OF PICTURES,
SHOKING JOBS OFTEN DONE BY MACHIJIST MATES IX THE RIGHT ORDER. WE
ILL SIVE YOU & SERIES OF PICTURES. YOU ARE TO ARRANGE EZACE 3ET OF
PICTIRES SO THAT THEY HAXE A SEMSIBLE STHRY. YOU WILL BE SCORED ON
HOW WELL YOU PLT THESE PICTURES IN THE CORRECT ORDER. ¥YOU WILL BE
b ALLOWED THC MINUTES.TO ARRANGE EACH SET OF CARDS IN THE CORRECT
%’ E ORDER-~SO THAT TKTY TELL & STORY. YOU W1LL BE GIVEN EXTRA CREDIT
3 IF Y0ij CORRECTLY FINISH A STORY WITHIN 30 SECONDS. BEFORE WE BEGIN
THT TEST LET'S DO 4 SAMPLE.™

[T

The various problems depicted (in order of dQifficulty) in the picture arrangement
rest were: (a) electric shock (sample item), (b) fire in compartment, (c) leaky
valve repair, (@) tank gauging, (e) fire hose assembly, {f) ruptured pipe, and (g)
spring bearing terperature. h sample item depicting the correct sequence for the fire
in compartment item, is shown in Tigure 3-7.
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Scoring for each item was based on the xumbar of correct pictorial conneetisns.
For example, if the examinee’s picture arrangement was: 1,2,3,5,5,%, he would receive
two points, because he correctly counected picture numbsr 1 with picture number 2, and
picture number 2 with picture number 3. On the other hand, if the examinee's picture
arrangewent sequence was: 1,2,3,4,5,6, he would receive five points, because he cor-
rectly ordered each pair of pictures. Also, a time honus of one correct coanection per
item set was given for each item set cmctly coapleted within 30 seconds. Thirty-
three possible points could be scored in this test.

Equipment /Tools Rames and Use

E;;:.uﬁent/tcols names and use criterion level wau measured through an individually
administered test which consisted of a series of eight cards. Each card depicted a
typical machinist mate work situation along with pictures of three tools which migit be
empioyed to complete the task. For ench item, the examinee was required to select,
from amopg the three tools showm, the biest one for complztirg the specific job depicted.
The examinee received additional credit if he was also able to nase the tool and tell
why it is the best tool to use. A sample item is shown in Figure 3-8.

A sample ezaminer proctol for the items showa inm Figure 3-8 is presented below:

a) Show examinee picture of a nut with a socket.

b) Say:"THIS IS A NUT WITH ) SOCKET:"

¢} Show examinee wrench pictures for item 2.

d) Say: "WHICH WREKCE WOULD YGU USE TO FREE THE HU™?%

e) Pause 15 seconds for his answer.

f) After a response is given continue by saying: "kiat
IS THE TOOL CALLED?"

g) Pause 10 seconds for his answer.

h? Go on to question #3 if the first part of this
ghieation was answered correctly.

In some instances an exan. ' nee would identify the incorrec' tool for a particular
situation. If he was able 1o w2 the tool he identified, rega dless of whether or not
it was the right tool to use, he rzceived one point credit for that item. Thirty-two
sossible points coeuld be achieved on this test.

SR R Pt Ratr e

General Alertness/Common Sense {(what'’s wrong)

Geperal alertness/comeon sense criterion performance vas & 10 measured theough a
pictorial, individually administered test. Each item consisted >f a picture of a typical
siachinist mate work gituation in which a sailor is shown deing ssuething wrong. The task
of the exaninee waz 20 detect and report what is wrong or absurd In the picture. The
examinee directions for the generai alertness/comson sense test e shown on the follow-

[Teto -l
Mgy T
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Figure 3-7. Sample maifunction and 2mergency procedure item
{arrangad in correct sequeace)
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“THIS IS A TEST OF YOUR ABILITY TO SLE WHAT IS WRONG IN & DRAWIRG
OR DIAGRAM. #E WILL PLACT THE DRAWING OR DIAGRAM IK FRONT OF YOU. YOU WIL:
BE ALLOWED ONE MINUTE TO TELL US WHAT IS WRONG WITH EACH DRAWING OR DIAGRAM.
POINT TO THE PROBLEM CN THE DRAWIN: OR DIAGRAM IF YCU ARE NOT ABLE T0 TELL
US WHAT THE PROBLEY IS. LET'S TRY & SAMPLE PROBLEM.®

Twe sample examiner proctols from the general alertness/common sense test are
shown below. Also shown, in Figure 3-3, is a sample gen 31 alertness/comzon Sense
test item. ’

1. Problen -~ Man using screwdriver as chisel.
a)show examinee picture
b)Say: “WHAT'S THE MAK IN THE PICTURE DOIKC WRONG?M

2. Problem - Man using chisel with a mushrocm epd.
3)Show examinee picture
blSay: YWHAT'S THE ¥ANM IR THE PICTURE DOING WROHRG?Y

“igure 3-% Sample yeneral alertness/common sense item.
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The items in the gener.l alertness/common sense test were ariranged in ascending
order of difficulty. In scoriig this test, the examinee was allowed two points for
each correct answer, and one point credit if he pointed (o the problem or gave a correct
but not fully irnsightful, apswer. One point was subtracted from the examinee's score
for each incorrect or unanswered question. Since this test consisted of sove“ itens,
the tetal possible score attainable by the examines was 1.

Establishment of Minimzlly Acceptable and Desirable Scores

The Delphi Technique, <eveicpad by the Rand (Helmer, 1967; Dalkey, 1687 ; Brown,
13%68; Dalkey 1952, Dalkey, 1%69; Martino, 1972) Corporation, was used to establlsn
mln,aally arceptanle and "desxrable nerformance scores on each of the criterion tests.
The Delphi Technique is essentxa;ly, a method of converging the opinions of & small group
of "experts.™ Each "expert" is asked a question designed to elicit - guantitative
estimate or cpinion. The question, in the present case, involved the "minimally accept-
able" and “desirable" score (defii. ! below) on each of the criterion tests. Each judge
assigns his estimate individually without conferring with the other members of the group.
in the current application, once the estimates were assigned, thev were collected and
placed cn a blackbtoard so that each individual could review bis estimate in the context
of the other group members' estimates. Then, each "expert" was asked to justify his own
cpinion. Foilowing the justification procedure, the "experts™ were again asked to assign
gquantitative estimatez to the same question. This procedure was followed for as nany
irials as required for the group %o arrive at a convergence of cpinion. Four, experi-
enced machinist mates from the instructional staff of the Damage Control Training Certer
a* the Philadelrhia Navy Yard served as judges within the Delphi procedure.?

+

i. Rinimally Acceptable
The lowest score on +his test that you would accept &3 indicating
+hat vou coild make some use of this mun as a machinist mate striker.

This score would indicate thdat the man probably reguires conciderabls
supervision.

st
f

2. Dlesirable

The scors on this test that you would expect a man t¢ attain »fore
you would consider him at a desirable level of capability. Tuhis score
would indicate that the man is probably able to accomplish his assigned
tasks with only minimum supervision.

"One Chief Warrant Officer, one Master Chief Petty Cfficer, one Chief Petty Qfficer, and
one First Class Machinist Mate.
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A sample judgment for the malfunction and emergency proceduras (sequentcial
picture arrangerent) test is shown i Figure 3-10.

iequential Picture Arrangement Vest

33 Total Points

Your name (print) Date
Directions

Please estimate what yvou would consider a desirable score f.r an apprentice
machinist mate striker in the Fleet.

Desirable Score points

Please estimate what you would consider a minimally acceptable score for an
apprentice machinist mate striker in the Fleet.

Minimally Acceptable Score points

Figure 3-10. Sample judgment form used in the Delphi procedure.

frice te rating, the jvidges were given a datailed exziznation of rhe purpose,
contert, and scoring of sach test. Lech ter. =as reviewed ltem by item in order
that the raters could ohtaln an estimate of the cuntent and daifficuicy. o most
cages, the Test ivems wers passed Srom rater T4 Yater To ailow i close sxaminavion
of the items. In the cases of the ¥reaiing-Mauing . Tiange test z2ni the Packing 2
Yalve test, picturns were shown, cince these Tests were too hulky fur gresentation
tc the —aters. In addition, the total possinle 32cre and scoring procedures (e g.,
if polnts were zabLtracred for inCurrelt answers) wers prasentel to ths raters. At
this junction the {orms were coopleveld oy The raters.
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Table 3-1

Delphi Convergence <f Opinion for '“Minimally Acceptable (MA}
and YDesirable" (D) Performance om the Equip-
g=nt/Tools Names and Use Test

Trial

Rater i 2 3

H 30 25 28 22 25 18

2 24 18 26 18 26 18

3 25 19 25 19 25 19

4 24 16 27 21 24 19

X 25.75 18.50 26.5¢ 206.00 25.00 18.75 i

in thir axample, raters 2 ang ] remained steadfast in cheir opinions throughout
211 three trials. Alternatively, rater i uscreased both of his estimates throughout
1he entire process, while rater 4 increased his estimate on enly the “ainirally ac-

Lot - . v ® s . . PO _

ceptable  score. The final average Delphl estimates for each of the criterichn tests
are presented In Table 3-Z. ’

Table 3-2

Final Delphi Estimate of "Minimally Acceptable” and "Desirvable”
Criterisn Scores on Seven Performance Criteriz

Minimaliy

Criterion Acceptablie Desirablie

1 Messenger Watch Recording 38.75 S1.89

E Messsnges Watch Malfunction Detection 4.50 .75
e freakirg-Making a Flange 8.75 12.35
3 Packing a Valve . 8.25 13.3%
3 “alfunction and Emergency Procedures 18.25 24.75
X Equipment/Tools Names and Use 18.75 25.00
E General Alertness/Common Sense 5.50 8.5¢
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Criterion Samples

+ 1
sl

ifty-~ fo;r of the 99 recruirs originally tested were availabie as fcllowup
subjects for the present phase ¢f the investigation. Twenty-nine of the rolicwup
subjects were black and 25 were white. The reasons for the attrition of the sample

are presented below., TFirst, 30-35 percent of the sample left the service. It seems

a3 though rany of these individuals were behavior problems. Second, several ships on
which members of the sampie were assigned were deploved during the followup testing.
This causad a loss of another five or six subjects. TFinally, a small nusber of subiects
seamed to be unlocatable or on sick leave.

Torty-nine of the ﬂu subjects were stationed and tested in the Horfolk, Virginia
.% The vemaining five subjects wzre tested at the Charleston, South Carclina Nav-
al Base. ﬁ;bvcx_mate’v haif of the subiects were tested in large stateroons, Cn mess-
scks, or in libraries aboard ship. The remaiping subjects were tested in classrooms
or conference vooms which were located in close proximity to the prior arzas. There
w3s in all cases adequate space, ventilation, and lighting for testing purposes.

W
i
m

e

4 small number {6-2) of tiae subliects in the lcw aptitude sample were bein

ized aboard ship in engineering ratings, (e.g., Boiler Technician, EIngineman. hull
Techni ~ian} other than Machinist Mate. It was felt that these ratings were similar
enough to the ¥Yachinist Mate rating that the criterion tests could appropriately be
used for these individuals as well.

4 srained, black test administrator administered the criterion tests te tha Llack
sutiects in the sample. This black test administrator was 25 years old and ca-;ege
educated. In adaition, he served three years in the armed forces. 4 20 year oig “hite
osyshologist served as test administrator for the white subiects in the followwp :saple.

Testing time consuned betwéen one asd one-haif and two nours per examinze. Ia~n
resting zezsion began with a short rreliminary conversation ir order to esiahblich
rapport with the examinse. This was folloved oy cﬁu““-btrat*Cﬂ of the savan criterizm
measures and a sul ject interview. Table 3-3 shows the various number anl Types of ships
by command on which the low aptitwle subiects wWere stationed during their *our of I.ty
in the Navy

*Norfoik Naval Base, Little Cree¥ Amphibious Base, Portsmouth Navei Shipyard.
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Ta*:le 3-3

Nugber and Type of Ships, by Coamand, on ¥hich the Low Aptitude
Subjects were Statigned During Their Tour of Duty in the Nevy

ggﬂand Number Type

SERVLANT 2 Camisit Stores Ships
" z diters
. 1 #ezair Ship
* Z S:ares.'hxﬂs
Yast Cociwbat Support Snip
& R Armanition Ship
AIPLANT 4ircrgft Carriers
CRUDCSLANT Zuided Missile Destroyers
o ® " frigates
k3]

Tszort Ship

Destroyer

Subnarine Tenders
Amphibiocus Transpor'. Dodks
Tank Landing Ship

Mine Warfare Zhip

"

UBLANT
PHI.«',’.-?XE’:T

2

MINTHARSARE

(SO S T B TR O I S IS B IR L 8

L L

Contrcl Sample

in additicn to the low aptituds (oiierion subjects, a sampie of 27 A schocl
graduate w=achinist pate strikers was aiso tested, This groug @ of examineses served as
53 comparisen and zontrel group For the purpsse of determining the average ;er-o*marc
level of rhe Typical machinist mate striker i Fieet, All 7 of these conirsl
subjects were white, because tho overwh # majority of A school graduates ave white.
The contrel subjects h2d about the same & ouni of Fleet experience as the low aptitude
samnle. A3 an addec <unrrol measure these conirel subjents were, in all cases; taken
‘{roz the same ships as 1he low zptitude subjec!s. 411 of the control suybiecls were
reguired 1o take the tests in exactly the sane manner and under the same conditions as
the oW spvitude sample.

Supervisory ERatings

The immeciavs supervisor of each persom in the iow aptitude foliowup sample
was interviewad in order to ascertain the sugervisor's parception of the incumbent
wachinist mate striker. As mentionsd eariier, se plaze littie credence in the
validity of supervisery ratings, since they are sibdject to a asultitude of biasing
influences. Mevertheless, the supervisory evaluatiohs were csllected pecause they
have some inherent face value as a reflector of jouwrneyman abllivy. The actual
quest .ons i5 the supervisory interview are presenved in Figure 3-1!.
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g -
3
2
&
5
4
3 3. Can you piease list for me his strengths and other strong peints?
1 a.
1 b.
3 c.
. 4.
=3
:
] 4. {an you please list his weaknesses?
4 a.
4 |
& . -
5 <.
3 i.
3 £. What are his chances of advancing to a higher rate (Ej or E,) during the
3 rext year? (Show card}
3 chances
3 .
3 Y. When comparing him with others, atr a similar level of experierce, how does
he perform technically? (S*ow card) ]
1 a. Better than most others at a similar level.
& b. About the same as most others at a similar ievel.
1 c. ¥ot as good as most others at a similar level.
: . ; e .
; 5. ¥nen comparing him with others, at the next highest level, how does ke
5 perfora technically? (Shox card?
§ a. Better than most others at the next highest level.
4 L. About the same as most others at the next highest level.
E <. Yot ac good "as 'mos’r others &t the next highest level.
9. ?o wﬁat extent does he m2et your standards of technical performance?

Y

3. He exceeds my standards of technical performance.

>. He meets my standards of technical performance.
c. He does notr meet my standards of technical performance.

If vou weve given the onportunit - of choosing your subordinates would
vou choose him? (Show ca.d)

[oey
(&)
.

a. Yes. definitely.
b. Yes, 1f nc one else wepre avallakbie.
<. No, definlitely not.

Figure 3-11. Supervisory interview performance evaluation questions,

Questions 1, 2, and S of the supervisory interview were conterned with the
proportion of time the incumbent spent performing various tasks on the job.
The questions are- shown in Figure 3-12

x
I
.
H
s
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Job Task Analysis Interviews

Within the supervisory interview, each supervisor was asked to estimate the
average nurber of hours per week that the individuval low aptitude sailor being
supervised spent on various machinist mate tasks. The questions employed cre
presented as Figure 3-12, The purpose in collecting this information was tc deter-
mine whether or not the low aptitede sample was given an opportunity to learn the
machnist mate rate in the Fleer. If a significant propertior of the sample was
not crimarily engaged in learning the rate, then, poor criterion performance could
e ascribed to factors other than low ability. The task iInterview questions are
show. in Figure 3-12. The individual test subjects were also asked 2 similar set
of task analytic questions. These test subject task amalviic questicns are pre-
sented “n Figure 3-13.

1. For an average week, can you t2il me how many hours per week
performs the folloving activities:
Nape of Subjeoct
a. Packing valves, making gaskets, and ensuring integrity of
fittings
hours
b. Standing messenger watch hours
c. Galley or kitchen duty s hours
d. General clean up hours
e. Working with equipment and machinery (light off
pumps, check bearing temperatures, souna vanks,
lubricste machinery, etc.). hours
f. Damage control] and standing firewatch hours
2. What other activities, both machinist mate and non-mochinist mate
related, does he perform cach +eeh? And what are their hours?
a. _ hours
b. hours
Ll . hours
d. hours
5. On the average, how many hours a week of or the job training and
instruction was he given duriang his first six zonths on the job?
hours

Figure 3-12. Supervisory job izsk% analytic interview questions.
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SUBJECT INTERVIEW

1. How many hours a week do you pack valves, make gaskets, and break
flanges?
o hours
2. How meny hours a week do you stand messenger watch at the throttle
boar ?
- hours
3. How many hours a week do you perform gallev or kitchen duty?
hours
4. How many hours a week do you sweep up decks, mop up dirt and the
like?
. - hours

5. How many hours a week 40 yoi: wovrk with equiprent and machinery (e.g.,

light off pumps, sovad tanls, check bearing temperatures, lubricate
machinery, etc.}?

hours
6. How many hours per week are you involved in damage contrel activities
or standing firewatch?
hours
7. How many other activities do you perform each week (e.g., fixing
equipment, starting up and maintaining different kinds of equipment
and machinery, other non-machinist mate acrivities?
a. nours
b. hours
C. he.rs
d. hoars .
How many hours do you perfurm these activities each week? -
8.

Do you think you were given a fair upportunity to iearn the machinist
mite rate during the past 6 months aboard ship?{Ask him to explain)

Figure 3-13. ‘Test subject job task analytic interview questions,
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CHAPTER I'7

RESUL TS AND DISCUSSION

Chapter IV presents the results
chapter -ontains sections on: {a) crite
comparison of low aptivude and A school g

of ths Flzet performance evaiuation. The
rion analysis, (b) predictive validity, (c)
graduate performance, {d) differential val-
*y, (&} supervisory interview analysis, and (f) analysis of interviews with low
itude samplie.

Critericon Analysis

In order to asce taid the relationchips that exist arong the criterion
measures, correlation matrices were developed. These allow determination of the
extent of independence and free iom Irom redundancy amnong these variables. The u-
nigueness of the miniature aptitude tests had been previously established {nege1 14
Bergzan. 1$72}. Table 4-1 presents the intercorrleations among the Fleet critericn
measures on the basiz of the scores ¢on these measures of the %4 lcw aptritude subjects.
Tables v~2 ani %-3 present the means and siandard d-~-lctions for the predicters and
criterion measures respectively.

Table 4-1

Pearson Product Moment Correlations between the Break:ng-Msking
¢ Flange (BMr}, Packing a Valve {FV), Tool knowledge and Usage
{TKU} . Seguential {Seq), What's arong (KW), Meter Reading-Mes-
senger Watch (MR-M¥), z=nd the Troubleshooting Messenger Watch

ﬂ§ {Tr-Mk) Criterion Meuzsures, and Supervisory Ratings (SR}, for 34
Ltow Apritude Machinist Mate Strikers

4 riterion Measure

PV TKY Seq  WW MR- Tr-M# SR

: Bt i .30 17 L33 .07 .12 .23
E Py .01 -1 .10 .29 .09 -.05
3 TKY U523 .23 .00 .18
2 ) Seq. .18 .04 -.11 -.09
we .37 .16 .14

MR-MK .15 .30

. Tr-MW .67

Ry
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Table 4-2

Means and Standard Deviations on the GCT, ARI, MECH, Equipment

Jse and Nemenclature (EUN), Gasket Cutting (GC), Meter Reading

{MR}, Troubleshooting (T), Equipment Operation (EG), and Assem-
biy ({A) Tests for 54, Low Aptitude, Machinist Mat:e Strikers

Test Mezn S$.D.
GCT 39.20 7.07
ARI ] 42.30 5.17
MECH 42.31 5.138
EUX 20.80 2.2
GC 14.67 2.66
MR 11.81 3.88
T 15.37 5.12
EQ ) 59,72 6.31
A 23.41 3.61
Taeble 4-3

Means and Standard Deviations on the Breaking-Making a Flange @MF),
Packing a Valve (PV), Too! Knowledge and Usage (TKU), Secuential
{Seq), What's Wrong {WW), Meter Rzading-Messenger Katch (MR-MW), and
Troubleshooting-Messenger Watch {{r-MW) criterion Measures and Supcr-
visory Ratings {SR} for 54 Low Aptitude Machinist Mate Strikers

Test Mt an S$.D.
BMF 6,41 1.8%
PV 9.43 2.82
TKU 20.02 4.83
Seq 11.61 3.65
WK 3.5% 3.25
MR-MW 55.91 5.42
Tr-M% 13.741 2.02
SR -.30° 17.68*

*Based on 2 summation of standard scores.
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Predictive Validiry

Three separate types of analyses were performed in order to ascertain the rela-
tionship between the predictor instruments (miniature aptitude tests and Navy predict-
ors) and the criterion measures. These analyses were performed primarily to assess the
predictive power of the winiature aptitude tests and secondarily tc compare tle predict-
ive power of the miniature aptitude tests with the predictive power of the usual Havy
tests.

In the first analysis, composite predictor scores were correlated with a composite
eriterion measurs for both the A school graduate sample and the low aptitude sample. The
specific predicztor composite :icores involved were: (1) composite Navy test Suores cowu~
sisting of the sum of the scores on the three Navy predictor tests, and (2) zhe sum of
the standard scores of the six miniature aptirtude tests. The composite field criterion
measure consisted of the sum of standard scores of the Fleet performance tests. These
composite score corsaiations were calculated in crder to satisfy the economic and logical
aspects inherent to any validity study, i.e., tc provide a useful, summary index of the
predictor-criverion relationship. A singl: correlation measure as opposed toc a series .~
correlations can be most useful in some descriptive circumstances. The Pearson p-adi
moment correlation coefficient between the compesite Navy predictors and the cor _3i-
field criterion for the A schocl graduates was -.01. This indicates, at least in the
context involved, that the Navy predictors possessed no predictive relationship with the
criterion employed.

The product mement correlation coefficients between the cemposite Kavy and th
miniature aptitude predictors and the composite field criterion for the low aptitude
sample were -33 and .49 respectively. VWhiie there is no statisticallv significant
difference betwsen these coefficients, the miniature aptitude predictors acccunted for
more than twice as much predictable critericn variance as did the Kavy predictors. It
has been suggested that the usual Navy test-composite criterion correlation shouid be
corrected for the restrictred range of low aptitude sample on the usual Navy tesis. We
40 nct believe (hat a4 correction for restricticn in range is appropriate here because
the range of Navy test scores in the low aptitude population is, in fact, restricted.
The findings indicate thzt if the low® and high aptitude data are combined sc as o
eliminate range restricticn, the composite rredictor-criterion correlation for the Navy
vredictors increase to [ value of .53. This grouping, though, leads to the spurious
conclusicn that the Navy tests are equilly as powerful as the miniature sptitude tests
(r= .u3) for predicting Tleet criterion performance for the low aptitude sample. This
conclusion Is helé to be spuricius on toth logical and statistical grounus.

On a logical basis, it would be Iincorrect to combine the high and low aptitude
groups, because the subgroups comprising this combination differ gualitatively from each .
other. These gualitative differences consist of fazicrs such as educational ofportunity,
reading habits, racial compositioc:., interests, and motlivation. In a seuse, comtining the
low and high ap ide groups in the precent investigatizn is akin to performing s validity
e

.

z2] workers &nd bus drivers ave combined.

C
swir $
W

*A random c:umple of 27 low antitude subjeces was combined with the sample of 27 high
aptitude subjects.
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redictor~criterion correlations, it is possible to
ollewing condition is met. if
gher predictop and eriterion scores than
wO groups will result in a3
Figure 4-1 graphicaily illustrates thiz point.
s figure represent the nigh and low apritude
t of scores. The broken ellipse in the figure
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Tinally, if the data were available the composite miniature aptitude predictor.
composite criterion correlation could also be spuricusly elevated.  We have already
observed thet the A school sabiects when considered collec.ively, score higher on
the composite criterion than the low aptitude subjects. In addition, it is exceed-
irgly 1likely that the A school subjects would also score somewhat higner on the
composite miniature aptitude predictors. Upfortunately, these latter data are not
available, We estimate though that this correlaticn would increase to at least 58S
if the data were availsble.

The second set of correlational analyses involved the calcuiaticn of the mul-

tipie correlation coefficient between: (1) the Navy predictors and the composite
criterion, and (2) the miniature aptitude predictors and the composite criterion.
The muitiple correlation coefficient between the three Navy predictors andé the com-
posite criterion was found to be .38. [he multiple correlation between the six
miniature aptitude predicters and the ccmposite criterion measure was fouad to be
.50. The results are directional’y analogous io those derived from the simpier com~

posite predictor and composite criterion case. When only three of the miniature
apritude tests were included as predictors, the correiation was still relatively
high--.46. Again, the miniature aptirude tests account for twice as much benavioral
variation as the usual Kavy predictor tests.

in tre final correlation analysis, multiple correlation ccefficients were calcu-
lated between the twe sets of predictors (Navy and miniature aptitude) and each
Fleet criterion measure. These data analyses aliow deeper insight into the relative
centribution of various predictors to the overall correlation and also provide a
weighted basis for prediction, on an individual criterion basis, cf criterion score
from pradictor scores.
Table -4 shows the multiple correlation coefficients for the prediction of
4 criverion performance by the Navy and the miniature aptitude Dredictors. Table
-4 indicates that the GCT, ARI, and MECH composite predicted with statistical signi-
icance (p < .95) the trel knosledge and usage, meter reading-messenger watch, and
what's wrong criteria for the 54 low aptitude Navy machirist mate strikers while the
mirnlature aptitude tests predicted performance (p< .03) on the supervisory “atiﬁgs,
tool kniedge and usage, what's wrong, and meter reading-messenger watch criteria.
Here again, there is a terdency for the miniarure aptitude tests 1o be -more predic-
tive than the asual Navy tests. HNot only was one more statistically s¥enificant
correlation coafficisnt yielded bat aiso »f the eight pairs of coeffic.ents included
in Tablie 4-4, the value for the miniature aptitude tests is greaver than that for
the usual Havy tests in six cases. The directional difference, as ’ected by the

"sign test,™ ls statistically significant at the .143 level of confidence.
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Table 4-4

Multiple Correlation between the Two Sets of Predictors* and the
Individuzl Criterion Measure {(N= 54)

Predictor

Criterion . Navy Miniature

Aptitude
Breaking-Making a Flange 17 .30
Packing a Valve .14 .22
Tool Knuwledge and Usage AT L42x*
Seguential .33 .33
What's Wrong 39t 43
Meter Reading-Messenger Watch W27 46"
Troubleshooting-Messenger Watch A3 .22
Supervisory Ratings .32 .35

*Onuly the best three miniature aptitude predictors were utilized in rrder that
direct comparisons between the two types of predictors could more readily be made.
*® g

p<.05
Tt P<~Ol

A complete listing of the multiple regression equations for predicting the
irdividual criteria from the various predictors is presented in the appendices of
this report.

Comparison of Low Aptitude and A Scheol Graduate Performance

Ancther question of concern is that of whether or not recruits who show little
pronise of succeeding in the machinist mate rate, according to the traditionmal Navy
tests (3CT, ARI and MECH), can be identified by other predictors (miniature aptitude
tasts) and, in fact, be shoun to succeed according to an "on the job” field criterion.
Te this end t-tests were performed to ascertain the statistical significance of the
serlutnance differences, if any, between the 26 low aptitude subjects who were pre-
cted t¢ be successful In the Fleet® and the 27 A school graduates who met the Navy
test requirements. The mean and the standard deviatien of the low gpritude

who were judged to "pass™ the ainiature aptitude screen and the A school grad-
am,~es or sach criterion test are shown in Table 4-5. According to Table -5, the
crmance of the A scnool graduates was significantly superior to that of the low

e sampie (those who failed on traditional Navy aptitude tests) on five of the
ield criterion tests.

iiC
ap:

(41
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*A subject was predicted to = successful in the Fleet if he passed the troubleshooting
test and any of two of the remaining five tests in the riniature aptitede battery.
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Table &-6 presents the percentage of low aptitude subjects predicted to achieve
scme degres of field success, according to aminiature aptitude predictors, who attained
or exceeded the 25th and Suth percenrile level of scores achieved by the A schoul grad-
vates on the field criterion tests.

Clearly, a considerable number of the members of the low aptitude group, innmany
cases, performed oa these criterion tests as «#ell as, or even better than, some of the
high aprirude A schocl graduates.

Tablae -7 shows the performance of the A school graduate and the low aptitude
groups oh the basis of the percentage of individuals from each group whose criterion
scores fell into each of the three criterion referenced categories--desiy le, ®ini-
mally acceptable, and below minimally acceptable--as derived from the Del,ni applica-
tion. (an the whole, more of the criterion scores of the A school graduates fell into
the upper two categories. However, the data of Table 4-7 also indicated that: (1)
eight per cent of the low 2ptitude machinist mates performed at or absve the minimally
acceptabie level cn the Breaking-M¥axing a Flange test, (2) 61 per cent performed above
+he minimalily acceptable level on the Packing a Valvs test, (3} 79 per cent perforzed
above ths minimally acceptshie level on the Tocl Kncwledge and Usage ~ast, {4) 6 per
cent fe.l abeve the m=inimally acceptable level on the Sequential tes., and {5) 28 per
cent performed above the minimally acceptable level on the What's Wrong test, (8} 89
and 100 per cent respectivelv scored above the minimally accentable level on the Heter
Reading and Trouble Shooting tests. Accordingly, it seems that the niniature aptitude
tests can glean from a group of non Mavy test qualified persons thrse individuals whe
can reachk Fleet performance criteria with six menths Fleet experizice. This could
represent a zonsiderable harvest in terms of hoth manpower and equity. Vineberg and
his colleagues (Vineserg, Taylor, £ layler, 2473; Vineberg & Taylow, 137Za;Vineberg 6
Taylor, 1372b) bave 2:iso found that a saistan~ial porticn of low aptitude subjects can
serform adequately on milita

Differential Validity

wivern the findings in Table 4-7, t%- ~uestions 2f whether or not the miniature
tuje rests are more "culture-fair" than the traditional Navy predictors, and, more
ifically, whethor the -iniature aptitude teats ove Jifferentially valid remain to

The first step in deTernining the answer to 7.-ss ¢2stions vas to deterwmine if
the compesite Navy and miniature aptitude predicior scax., werw significantly different
across the 29 black and 25 white low aptitude subjects. TU-testy ware performad in order
to ascertair if the scores on the predictors 4id, indeed, exhibis staticcically signif-
icent differences between races.
No statistically significant differences were found betu_en the scores for the black
and the white samples on hoth the Naby predicters and t%e miniature aptitude tests {t=§.3%
ard 1,55 respectively, p>».0%). It was found, Mowever, nat the perfcrmance on the ~~aposite
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terxcn data did approach a statistically significant d4iffecence (t= 1.98) in

he whites. Examination of these data inaicate that the difference Is the result
xlat*o: ~f~zmail differences in each of a pumber of the performance criteria. It
that 4ifferential job exposure was affordad the whites as compared to the blacks
that t“i differential exposure contributed to the differences noved. To provide ad-
icnal insight into the differeatial validity question, the relationships among the compo-
e miniature aptituds and Navy predictors and the cooposite field criterion for bethblacks
whites were examined. Table 4-8 presents the composite ~radictor-composite criterion
ict moment correlatlion ceefficisnts for both black and the white low aptitude subjects.
4~8 indicates that both the Nav, and the miniature aptirude predictror-criterion cor-
ion ~oefficients failed to achieve desirable predictive levels for whites iIn terms of
camposite field critericn. Hosever, both the miniature aptitude and the Navy tests pr
ted the performance of the black low zptitude machinist mate strikers on the ccmposite
cerion. [ifferential validity is said to obtain (3oehm, 1971) when the correlation co-
cients for two groups differ significantiy from zero and from each other. The correla-
< jents presented in Talle 4-8 were converted 1o z scores and tests of the statis-
¢ the difference between the correlation ceoefficients for the black and
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T de groups were completed. MHone of the differences was found te approach
dence, card1ag3", both of Lue predictor batterizs fail tc meet Boehm's
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Tablie 4-8

Pearson Product Moment Correlaticon Cooxfficients (by Race) Between
Cemposite Criterion and Composite Predictor Scores

Race Predictor
Tavy Wini. Apt.
Bilach T .39* .60*
¥ int. 43.4 16.8
¥hite r .23 23
y int. 74.7 74.7

*Statistically significant at or below the .05 level of confidence
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Supervisory Interview Analysis

The results of the superviscry intsrview anaiysis indicated that 3 large
proportion (actually e majority) of the lcw aptituds susjects io have performed,
at least, adequately (in the opinior of their immediate supervisor} in their
first six months of service. In many instances, the subjects perforesd at a
betrer than adequate level.

¥hen the supervisors wers asked to compare the performance of their low
apt;tude subordinates with the performance of others, a2t a similar level of ex-
perierce, 29 per cent were judged as performing better than wost others at s
similér level. TFifty per cent were said to be performing about the same as most
others at a similar level, and 21 per ceat were said to be performing posrer than
zost others at a similar level. Seventy-nine per cent of the low aptitude subjects,
then, Seced 1o be perfoming at least at about the same criterion level as most
others with similar experience. vwhon asked to compare the lov aptitude subjects
with others at the next highest level. ten per cont were judged as performing bhetter
than most others at the next highest level while 41 per cent of the subjects were
judged as perferming the same as those at the next highest level. Forty-eight per
cent were performing less well than those at the next higrest level. Roughly half
of the low aptitude subjectz, then, were performing as well as those at the next
highest level.

According to the supervisors, i34 rer cent of the low aptitude subjects exceeded
the standards of technical performance of the supervisers. Sixty-five per zent of
the subjects ret their supervisors' standards while only 19 per cent failed tc meet
those standards. Eighty-cne per cent of the low :jptituée sarple, then, appear to be
meeting supervisory perfeorisance stardards.

Finally, 62 per cent of the superviscors reported that they would choose their
parzicular low aptitude subordinate if given the opportunity of choosing subordi-
nates., Twenty-niae per cent of the time they indicated they would chnose him if
no one £ise were availabtle. In orly nine por tent of the <ases would they definitely
not cheose him as a subordinare,

ude subiects were alsc asked to 1ist the
. Table u-3 }1sts the m:ber of times various
portion of the low aptitude sample to whom each

The surerviscrs of the lﬁd aptite
strengths of the low aptitude sampis
strengths were mnnt;oned and fnn oro
descriptor was applied.

b

‘tany of the strengths in Table 4-8 are net thes. which one weoid ordinpari
assoc.ate with a low aptitude group. Yet, they do support the previous data re
gardi:sg the positive performance of a mmber of the rou 2ptitude subjerts. )

iy
y
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Table 4-9

Strengths? of Low Aptitude Navy
Machinist Mate Strikers

Strength Number Proportion*™®
Motivation, Initiative 37 64
Intelligent, Quick Learner 15 25
Obeys Orders 14 24
g Does gocd job, Adeguate job 11 19
g Dependable, Reliable L ie
: Gets-along with others 8 14
% Qechanicaily inclined 6 ig
None 5 8
Learned job 4 7
Good Behavior 3 5
GCood Morale "3 5

*Strengths and strong points mentioned only once were not inciuded in this
table. The N for this table is 58 apt 54.

** The supervisers of four low aptitude subjects wezre available even though
the subiects themselves were not availablie for cr terion testing. The
sumof the proportions are greater than 100, inasBuch as 50me supervisors
mentioned more than one strength or string point per subject.

Table 4-10 lists the weaknesses of the low aptitudes subjects, as irdicatred by
their supervisors. Table %-10 indjcates that pror learning ability and lack of motiva-
ticn were the primary probiem arcas exhibited by the iow aptitude subjects. Other
problems mentioned with intermediate freguency ave need for supervision and discipline.
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Weaknesses’ of low Ap°itude wavy
Machinist Mate Strikers

Heakness

Poor learner, Sicw leazner,

forgetful

No motivation, Xo initiative,

o
-

Needs cupervision

Shat——

Number

i6 28

is 2¢
id i7
9 is
8 is

[
+a

Propertion*™

*¥eaknesses meuntioned only once wete not included in this table.
T§ supervisars of four low aptitude

for this tabhle is 5§ not 34.
subiects were availabia
availahie

even

for criterion t°e’1ng.

*¢ The proportions are greaier than 100,
menticned more than oue strength or st

.
h

Low Aptituds Interview Analysis

inasmuch as some supervisors
Tong point per subject.

Thirry-nine per cent of the tested low aptituds subiects indicated
thought that thev were not given a fair opportunity to learn the machinis
The chief reasons for this opirion, as related by the respondents, were t

1. Lhey were not properly taught
2. they wers ignarec

3. they were assigned menisl tasks
4. they weré on galley duty

——

The R

ugh the subjects Lnuase;\ea wore not

nat they
mate rate.
t:

-
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Some of th~ ctiler interview guestions provide additional insight into the
reasons for the perception on the part of the low apcitude sample that thev were
not given 3 fair opportunity to learn the rate. Forty-four per cent of th sample
reported that they had served over three months on galley duty. In addi:ion, 33
percent indicated that they had little opportunity to pack wvalves, break flanges,
or make gaskets. Lvidently, the reguest inciuded with the assigmment of each low
aptitude subiject tn a ship, that he be assigned to work within the machinist mate
specialry, was oftep ignorsd. The additional request, that the subject be given
every oppurtunity 1o learn the tasks typical of the rate was als) ignored in many
instancas. The implication to be drawn frog these data, then, is that a large pro-
portion cf the low aptitude sample was not given the cpportunity to perform im or
iearn the machinist mate rate. This fact probably serves to intreduce a random
factor inte our predictor-criterion relationships.? Accordingly, the correlavions
reported here are, in all likeliheod, underestumates of true predictor-criterion
relationships.

Trom the Navy supervisor point of vier, one could say *taat a iarge preportion

: cf the low aptitude subjects are slow learners. The supervisors may not have had

; the time or the knowledge/skills to administer the special types of training re-
guired for slow learners. Hence, the slow ledsrner was placed ip work situations
reguiring little or no trainieg (e.;., menial tasks).
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Sunmary and Conclus’ons

P TIN M L e

This research progeanr was based on a testing concept related te “cuiture
fairness™ and specificslly to an interpretation wihich contends that if an individ-
uai £an learn to perform a job sample, he can also learn to perform the total job.

he Cemonstrated apliity to learn selected aaoe»ts of a job is employed as z pre-
k]

; -~
£y 2 -,
dictor of sbhility to learn to perform the total job.

TR

The machinist mate rate was sslected as a logical first rate o de initial
earch with the innovative testing concept. The machinist marte rate involves
perfcrma:ce of tasks which are idrgely nomverbal in nature, and thus would allew
individusl who, for whatsver przascn, lacks verbal-ability to excel.

4 set of jop-relatzi m

iniasture aptitude tests was coastructed and administered
1o Havy recn ‘=ts who had fai
> -
- -

ia
d con traditicnal Ravy predictors (presumadbly because

re
le
h verbally culture-related materials) and thus were not

thase tests are “lcaded” wi
Qll&;b‘& fsr machin training in the A schocl. The job samp.: iavolved no

&

; hence, the job sarrle maximally simulated on-the-job
3 ’ trainin ";tuatlJn n which a fereman instructs a journcyman in job performance.

: A{ter testing. the recruits were placed aboard ship .r assigmment as an enivty level

machinist mate. Or iterlon data were collected after the recruits had six months
3 ) of Fleet experience t of & total of 29 icu pfltvae recruits tested with the
3 minizture aptitude 3ob rie tasts, performance criterisn data were available to be
3 ~ollected for 2 sampie of S%. Critepion data were aiso collacted on 27 & school
graduate machinist mate strikers. The high aptitude machinist mate strikers were
found, on the whole 2o perform significantly betrter on the performance criterion
shiphoard tests than dzd the jow aptitude machinist mates. However, mambers cof
the low apritude group di4d, in many cases perform on these job sample performance

*Nore the low relationships found between the predicters snd the flange making and
valve packing criterion tests,

&
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criterion tests as well as, or even better than, some of the high aptitude A school
graduates. The data also indicated that the miniature antitude test predictors corre-
lated nhigher tnan the usual Navy predictors with the fieid criteria tests for tha low
aptitude sample, and that the miniature aptitude tests accounted for more than twice
the criterion variance as compared with the Navy predictors.

RSN VI SRR TR TNEE S MR TR Shatalah L o

)

The results of interviews with the immediate work suparviscors of the low aptitude
sample indicated that a large preportion were performing at an acceptable level. Specif-
ically, 81 per ceat of the low aptitude sample were considered by their supervisors 1o be
A performing at an acceptable level. The areas most frequently mentioned by the supervisors
as descriptive of the strengths of the low aptitude sample were: "motivation-initiative,”
Tguick lsarner," and "obevs order..' The most fregquentiy wentioned weak areas of the Ylow
aptitude” sample were: *poor learner,”"nc initiative,” and "neads supervision.”

RECEE UG I il
PER S

pres

>

The data did not support a conclusion that the miniature apritude tests are differ-
entially velid. Accordingly, their usefulness for koth black and wnirve low aptitude ma-
chinist mate appiicanis seens supported, at least tentatively.

a7 il EEAST Eaii

The primary goal of the present study--developing a culture fair technique that can
3ly predict perfermance of Low aptitude Navy machinist mate aprlicants--has, at least
ially, been achieved. 1t Is thus suggested that tests of this sort represent a useful

in regard 1o man-pover and equity. Similar ressarch with similar tests but with other
avy rates would seem 1o be an appropriate pursuit in the futoere.

g

ety

The next phase of the present program involves following as many of the initial
sample for a second set of criterion tests. This secord zet of criterion tests will be
aéministered after the sample has had about one year of Flest experience.
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APPENBIX A
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Regression Egaations for Predicting Criterion Perliormance
from Navy Basic Battery Test Scores

1<

KeY:
GCT = Gerneral Classification Test
fRI = Arithmctic Test
MECH = Mechanical Test
BMF = Breakino Maxing a Flange Test
PV = Packing a Valve Test
TKU = Tool Xnowledge and Usage Test
Zeqg = Seguential Picture Arrangement Test
¥ » What's Wrong Test
usw-RR ¢ Messenger Watch-Meter Reading Test
N¥-TR = Yessenger Watch~Troubleshooting Test
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APPERDIX B

Regression Equations for Predicting Criterion Performance
from the Miniature Aptitude Scores

EN= Equipinent Use and Nomenciature Test
=  Gasket Cucting Test
MR= ter Reading Test
TR= Troubleshooting Test
EO= Eguipment Cperation Test
AES= Assembly Tast
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