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ABSTRACT

The logic and initial results are described of a program into the development
of unique measures for assessing the potential of "ow aptitude" personnel for certain
Navy rates. The logic is based or the conjecture that recruits who can learr a sample
cf the job requisites in 2 mini on-the-job training situation will demonstrate the sam?
ability on the job, This is held to apply regardiess of the recruit's low scoreonthe
usual classification tests. The initial and criterion tests are described and the cor-
relations among the mini job learning tesi results and the usual Navy predictors are
given, The results of a factor analysis of a questionnaire related to cultural depri-
vation are given, and the relationship of the derived cultural deprivation scoresboth
to the usual Navy classilication tests and the job learning tests is given,
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In order to reach the goals of the present study, we depended on a number of
people for guidance, assistance, and support. Chief Nathaniel Hamilton, of the North
Chicago High School, served as an instructor/test administrator during the instruc-
tional and test administrative phase of the work. Mr. Lester Harmon, Superintend-
ent of North Chicago Schools, kindly granted Chief Hamilton the permission to work
with us. ‘

Dr. Victor Fields, Office of Naval Research, provided field liaison and guid-
ance during the initial phases of this reseaxch effort. Dr. Marshall Farr has con-
tinued to encouragg our efforts and has provided helpful suggestions. LT Martin
Boone provided asgitance in acministrativé matters. \

] s

Chief J. W. Helt, of the Recruit Training Command's Classification Section
at Great Lakes, handled subject assignments and administrative details. Chief R. G.
Reynolds, also of the Recruit Training Command, provided technical assistance and
arranged for Chief Hamilton to jﬁin !:r research team. LT C. H. Regner, of the
Recruit Training Command, actfd a5 our Liaison Officer. CAPT Symans, Command-
ing Officer, Recruit Training Cpmmand, gave our project support and encouragement.

LCDR D. S. Betz, Commanding Officer, Propulsion Engineering School, Great
Lakes, permitted us to use his school's facilities. CWO R. E. Howery, Chief J. L.
DeLong, and Chief iI. . Wilton, of the Machinist Mate A School at Great Lakes, all
provided much needed technical assistance during the course of this project.

CWO J. T. Dubose, CWO D. Romanek, CWQ J. McCoonl, and Chief W. C. Villo,
of the Damage Control School at the Philadelphia Navy Yard, helped us to contruct
the criterion tests to be used in the evaluation of the Fleet performance of our sub-
jects. CDR May, Director of the Damage Control School, arranged for these mem-
bers of his staff to consult with us.

Arthur 1. Siegel
Brian A. Bergman

APPLIED PSYCHOLOGICAL SERVICES, INC.
June 1972
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CHAPTER I

INTRODUCTION AND PURPOSE

Within the recent past, traditional verbal measures of assessment have come
under both legal and psychomeiric scrutiny. The legal criticisms are interwoven
with concepts related to discrimination and fair employment, while the psychometric
criticisms have been largely, but rot exclusively, involvad with differential validity
and "culture fairness.'" The present program is based on a concept related to "cul-
ture fairness' or "culture freeness' but may be more properly associated witha
"culture loaded" description, By culture loaded, we mean performance prediction
on the basis of instruments that have been loaded in the job culture of interest, It is
contended that if a person can learn to perform a job sample, he can also learn to
perform the total job. Accordingly, the demonstrated ability to learn selected job
aspects is employed as a predictor of ability to learn to perform the total job, The
job sample learning situations (mini tests) involve no written learning materials,
Hence, they maximally simulate the on-the-job training situation in whicha foreman
instructs a journeyman in job performance,

Legal Aspects of Eaployment Discrimination

Chief Justice Warren Burger {1970), 1n writing the majority decision concern-
ing the Duke Power vs. Griggs case, indicated that employment policies, even if non-
discriminatory in intent, which "... 'freeze’ che status quo of prior discriminatory
employment practices" (p. 5) cannot be maintained. He qualified this statement by
indicating that a person need not be hired purely becausehe was oncediscrimnated
against, or because he is a minority group member. Congress just wishe; "...the
removal of artificial, arbitrary, and unnecessary barriers when the barriers" (p. 6}
... promote discrimination against certain groups of persons. If an employment
practice is unrelated to job success, it is iilegal. Just because a selection test was
professionally developed does not mezn that it can be used for employment purposes,

Congress has said ", .. that any tests used must measure the person ior the job and
not the person in the abstract” (p. 12),

The above statemen: mean. that any employment tests used must be shown
to be related to specific aspects of -ehaviors common to the jobin question. If em-
ployers use tests or other instrumeits that measure abilities not required of the job,
they are breaking the law, Ruch (1971) maintained that most intelligence tests meas-
ure nonrelevant aspects of jobs and are inereforeillegal. He recommendead the use
of unique factor tests measuring specific job skills., Enneis (1969b) has arrived at

a similar conclusion, Specifically, he favored relating selection standards to jobre-
quirements,
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j .;‘nemcan Psy olngcal AEsociation's Task Force on Employr;xent g U rgt—
rity Groups' (1969) listed!mpst of the commch sources of cxscr-m,mato

eo
é'. iffadequate recruiti
bgrhoods

AT YR

3. application bianks whith ‘,are'ctm?call interpreted

%, weighted application sllanks which may notbe valid
for the mincrity group

-~

5, interviews which are open to "... conscious and un-
conscious perceptup! bias" (p. 640). Most interviewers
look for subsequent interview facts which support their

0\ first impression, [and they neglect facts which go against
‘ their first impre§sions,

.
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€. promotion}practi es in which the supervisor's appraisal
_ of the mingrity ernployee may be influenced by racial
i characteristics and not job performance

. test anxiety, including unfamiliarity of the minority ap-
plicant (or employee) with testing or inadequate adher-
ence to optimal testing conditions

mwesee s vaa

. &, test content (especially verbal content) whichis mainly
N derived from mddle class culture

9. unfair interpretation of test scores

10, test content which is unrelated to the job requiremenss,

The task force did not recommend the removal of cultural differences(e. g.,
culture free tests, analysis of covariance), but rather the identification from among
thé low scorers those who can overcome their lack of experience and who can profit
from. extra training. The responsibility for the extra training rests withthe employer.
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Problems in Establishing Transethnic Group Test Fairness .

Krug (1966) listed and criticized some of the methods used to eliminate or con- i
trol for test score differences so that minority group members seeking employment
will not be discriminated against, The most primitive method for promoting equal
employment opportunity is through the use of double standards (when tlie mean test
score of the minority group is significantly lower than the mean test score of the major-
ity group). In this instance, the employer uses a lower cutoff score for the minority
applicants and avoids the exclusion of an "unfair' proportion of the minority group
members from employment, Variations on this theme have been proposed by Thorndike
(1971) and Darlington {1971), Thorndike maintained that ....'If one acknowledgeé.
that differences in average test performance, ., exist between populations A and B, R
then a judgment on test-fairness must rest on the inferences thatare made fromthe 5\ s
test rather than on a comparison of mean scores in the two populations" (p. 63). 'S
Thorndike advocated setting two different cutting scorcs for different groups in ord/er' \

l

to achieve optimal fairness. Darlington (1971), on the other hand, would adda cer- | b

tain number of points to the lower (minority) group and then apply the same cutting \ J
score. The double standard method is, of course, no substitute for differential pre- !

i

diction of minority and nonminority performance. v

o

"Culture free, " "culture fair, " and "culture equivalent' tests have also been
proposed as methods for performing fair across groups assessment., The main as- /
sumption of proponents of "culture free' tests is that the t=st content hasthe same
meaning for all cultures, Unfortunately, this assumption can seldomly be met, In
addition, tize content of such tests makes them irrelevant for application assessme:‘lt
purposes, ;

}

Another kind of test with more modest claims attached to it is the h ulture
fair' test. The "culture fair' test is assumed to contain a se; of stimuli which are
appropriate for at least two cultures., Krug suggests that "culture common" (p 33)
would be a better description of this kind of test than "culture fair, " I

"Culture equivalent tests" are diffcrent from "culture fair" tests because they
are not predicated on common material, but rather on material whlch tests the same
concept using stimuli appropriate to dlfferent cultures,

Bo<chi (1971) recently examined 13 research studies which reported either
differential validity or single-group validity. Differential validity exists when, for
two or more groups, signiticant differences exist between predictor-criterion rorre-
lations and for one or both groups these coefficients are significantly different from
zero, In single-group validity, the difference between validity coefficients fcr the
two groups is not statistically significant, and only one coefficient is significantly dif~
ferent from zero, Boehm's analysis indicated that:
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1. Only 60 of 160 (37.5%) of ihe\‘eorrelatmn coefficients
reportec in the 13 studies reviewed we: e statistically,
significant for either the white or the black ethnic group.

2. In five of 13 studies, the predictorswere used as selec- ) .
tion measurss with a resultant restriction in range. These '
predictors will usuailyhave low validity, and using ther,
excludes a high proportion of Negroes at the beginning and
reduces the number of subjects for this group.

3. Only seven of the correlations were associated with « {-
ferential validity. Many of these plus the single group
validities can be attributed %o inadequate sample sizes,
When the X of both Negroes and whites was above 101,
there was no differential or single-group validity.

Ll

4. Job knowledge and performance test criteria tended to
vicld higher validity coefficients than supervisory ratings.

5. In 22 of 27 instances of overall validity (correlation o~
efficients of both groups significant), supervisory ratings
or rankings were not used as performance criteria, but

in 19 of 33 single-group validities a rating was used; there-
fore, single-group and both-group validity are associated
with the type of criteria used,

Boehm concluded that single-group validity is associated with small sampie
size and a supervisory rating criterion. Both-group validity, though, is deperdent
upon large sample size and the use of performance of job knowledge tests as criteria.
She therefore recommended that employers use more objective measures of employec
performance rather than supervisory ratings or rankings. Bennett (1869)hasarrived
at a similar conciusion,

One study :lustrating some of the problems inherent 1n using rating scales as
performance criteria was performed by Flaugher, Campbell, and Pike (1963), Super-
visory ratings were examined to determine if the ethnic group membership of the
ratee and the rater influenced assessment. One-hundred sixty-eight Negro and 296
white medical technicians employed in VA hospitals were all rated at least twiceand
given a separate job knowledge test. On the nine rating scales considered collective~
ly, whites were rated higher(p <.C1}. Whites also scored higher on the job knowledge
test (p <.01). Generally, Negro supcrvisors rated Negro incumbents higher than did
white supervisors (one-half a standard deviation). Negro supervisors, though, did
not rate white incumbents higher or lower than white supervisors.

4
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Bartlett and U'l.eary {1969) presented four cases illustrating how valid-
1y coeiiicients can yield erroneous predictions when a single coefficieat isused to
predict performance for twe ethric groups.

The first s:ituation is that in which there are significantdifferences between
test scores and criterion scores for both groups, In this situation, the overall
validity coefficient can be increased if the differences are in the same direction for

both groups,

A second instance, also discussed by Guion (1966), Kirkpatrick, Ewen,
Barrett, and Katzell (1967), and Linn and Werts (1971), is that inwhichthe test
scores for the caucasian group are higher, but the criterion scores are equal so
that the performance of caucasians is overpredicted and the performance of Nagroes

is underpredicted,

The third cas. exists when there is a difference between the groups in per-
formance, but no differencc in the predictor scores. In this situation, the perform-
ance of the high performance group will be underpredicted and the performance of

the low performance group will be overpred:cted,

Finally, when there is a difference in opposing directions between the pre-
dictor and the criterion in both groups, the combined validity coefficient may be
negative, yet differential prediction is positive for each group separately. Using
an overall validity coefficient, in this situation, would result in the selectionof the

worst performers from each group.

Bartictt and O'Leary also discussed four instances in which differential valid-
ity can occur. Some of these overiap, to some extent, with their single coefiiciert
cases, First, a test can be valid for one group and not for theothe~ group, but the
mean scores oa the criterion and the predictor may be the same fo." both groups. If
the combined validity coefficient were used {if it was significant), one might select
better persons from the valid group and erroneously conclude that the periormance
of the nonvalid group was inferior, The solution to this problem is to seek other
valid predictor s for the nonvalid group. Another case¢ isthat in which the groups
differ in average performance, but exhibit no sigmficant difference 1n their predic-
tor score differences. The third case i1s that in whici differences exist between
the means for the predictors, but no differences exist 1 the criterion means, re-
sulting in differential validity for the two groups. A final and important caseis that
in which both the predictor ari the criterion means are Ligher for one group. In this
case, combining groups would increase the validity, but theincreased validity isdue
to racial (or sex, etc.) differences, and use of this 1s illegal.
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Bartlettand O'Leary concluded that, in addition to searching for validnre-
dictors of minority group performance, employers shouid initiat > training proce-
dures 10 enhance the miaority group's chance of success,

Einhorn and Bass (1971) demonstrated that prediction is not necessarily bet-
ter in a group with a higher va'idity coefficient over a group with & lower validity co-
efficient. This situation obtains when the high validity group kas a larger standard
error of estimate than the low validity group.

Enneis (1969a) stressed tlie control of skewnes: (= increasethe fairness of
prediction, When the variance of the scores of the minority yroup 1s lessthan the
variance of the scores of the majority group and 2 favorable selection ratio exists
(1 in 10}. then more nonminorities wiil be hired, Aiso, if the scoredist: (butionof
nonminorities is negatively skewad and tt 2 score distributionof minorities pnsitdve-
ly skewed, then the majority group will be favored,

Bennett (1969} and Enneis {1969¢) both incicated ihat concursent validity stud-
ies do¢ not give a conservative estimate of predictive validity, On the other hard,
many psychologists feel that, because of the restricted score rarge 1n concurrent
validity studies, the correlation estimate is an anderestimate of the predictive valid-
ity ccefficient,

Stadies inte Differential Validity

Foley {1971) wished to investigate whether or not the Officer Quaiification
Test {(OQT) used by the Navy was biased against Negroes, ¥Foley posited that the
OQT is unfaiz if the regression eg:ation used to predict success for Caucasians un-
derpredicts the performance of Negroes., The Negro sample was compared with a
matched white sample und with an unselected white sample. The OQT predicted per-
formance in school (grade point average) for Negroes(r = _ 29) and for a matched
Caucasion group {r =, 48). Foley demonstrated that use of the Caucasion regression
equation for Negroes resulied in a slight overpredicticn of Negro performance in Cf-
ficer Candidate School,

Plag and Goffman (1967) found that cducational level was a better predictor
of performance in the Air Force {four vear effcctiveness, semiannual marks, ad-
vancement, disciplinary and commendatory actions, and adjustment ratings) than
the Armed Forces Qualification Test (AFQT). Race was {xind to be an incffective
predictor of performance.

‘;i.



o Baehr, Saunders, Froemel, and Furcon(1971) conducted alarge scale dif-
ferential validity study of policemen in the city of Chicago. Although thereare sev-
eral serious statistical errors in this study, some of thefindings are worthnoting,
These investigators found that the best overall prediction was obtained for the biack
group, and that different tests (some overlapping) predicted performance across
both racial groups,

Lopez (1966) suggested that different standards be used for predictionof per-
formance across subcultural groups, He found that Negro toll collectors scored
lower on several tests, but performed equal to whites on the job. Morcover, differ-
ent predictors were related to performance across racial groups.

Mitchell and Albright (1968) conducted a large scale validational studyin a
large southern plant using the Wonderlic Intelligence Test and a Biog: aphical Infor-
mation Blank as predictors. The criteria used by Mitchell and Albright were super-
visory ratings, rankings, and turnover., These investigators found that the Wonder-
lic failed twice as many blacks (54 per cent) as whites (27 per cent) and that it was
not a valid predictor for either racial group. Scores on the Biographical Information
Blank, though, correlated .30 with turnuver,

In a study performed at IBM (Wollowick, Greenwoci, & McNamara, 1969),
576 administrative personnel were given '"in house" tests of vocabulary, nonverbal
reasoning, and arithmetic, Salary and rankings were used as performance criteria,
Black employees (N = 60) were matched with three separate samples of white em-
ployees in three different ways: (a) job and demographic variables, (b) supervisory
evaluations, and (c) adjusted salary. For the second (b)and third (c) matched sam-
ples, white< tended to have sigunificantly higher test scores than blacks, eventhough
they were matched on performance and salary. Alsc, the white groups yielded high-
er vz'idity coefficients than the black group.

Grant and Bray (1970), in a recent study, used a task proficiency after train-
ing criterionbecavse they considered task proficiency to be uninfluenced by super-
visory bias, peer pressures, or motivation, These writers asked five telephone
companies to hire 100 employees, one-half of whom were black, and one-half of
whom did not meet recommended standsrds on a battery of written tests. Each em-
ployee was sent through a training program consisting of seven levels, At each
training level, an employee took a pre-test, If he passed the pre-test, he went on
to the next level of training, If he failed the pre-test, hetook training at that level,
followed by a post-test. The highest training level passed was used as the best per-
formance criterion. All the prediction instruments correlated significantly (mostly
at p < ,01) with the highest level passed in the training program. The minority and
nonminority correlations were all virtually identical, The SCAT and the Abstract
Reasoning Test gave a multiple of R of . 49, and these were subsequently used for
hiring purposes,. :



Ruda and Albright (1968) conducted a study whichillustrates some of the
problems inherent in using a single validity coefficient to predict across racial
groups., These investigators found that the Wonderlic was weighted more heav-
ily (first hurdle) in the prediction of turnover than a BIB(second hurdle), The
Wonderlic correlated -, 34 with turnover for whites and +, 10 for blacks. This
situation results in the employment of the whites who are most likely to turn-
over and essentially chance prediction for blacks. The weighted application blank
score correlated much better with turnover than the Wonderlic, as evidenced by a
. 24 correlation fcr blacks and a . 18 correlation for whites,

Qualitative Differences in Intellectual Functioning and Performance

Rimland (1969 using an idea similar to Jensen's (1969) differentiated between
abstract intelligence (''g") (the ability to manipulate symbols and events mentally)
and practical intelligence (the ability to sustain or perform simple tasks which sim-
ulate a job). Rimland posited that these intellectual types are inversely related to
one another so that an individual who is high on one will not be high on the other.
Most traditional tests of an abstract nature represent acceptable predictors of aca-
demic success, while practical performance tests are better predictors of job per-
formance. Rimland found that practical performance tests correlated .19 to . 37
with job performance in the Navy, while the highest correlation between the AFQT
and job performance was .22, :

McFann (1969) indicated, after reviewing previous research, that the dif-
ferences between high and low aptitude men in Basic Combat Training was not as
marked on motor skills and proficiency tests, On these latter tests, category four
personncl usually met standard,. In aproject SPECTRUM study, men representing
high, middle, and low aptitude groups were selected and irdividualized training in-
stituted using videotape, a one-to-one student-teacher ratio, and specialized train-
ing. In some tasks, low aptitude men reached standard, but took fromtwice to four
times as long, and in other cases, they failed to master the material at all, McFann
also found the high aptitude group to learn equally well with lecture or individualized
training, while low aptitude groups learned well with individualized training, but not
with lecture; therefore, aptitude interacts with method of instruction,

Taylor, Montague, and Hauke (1970) were critical of the Army's lock-step
training procedures, They indicated that this type of training makes it difficult to
train high and low aptitude personnel together, The high aptitude students are held
back because the training is not enough of a challenge, while the low aptitude stu-
dents fail to learn because the matervial is too difficult, Theseresearchers devel -
oped a miniaturized training sequence utilizing a variety of different procedures.
The subjects used were 350 low aptitude recruits, 190 middle aptitude recruits,
and 180 high aptitude recruits, The best training approach for high aptitude re-
cruits was one without structure. High aptitude recruits should be given the ob-
jectives of training, allowed to choose their own study methods, and make their
own decision as to when they are ready for testing, Middle aptitude subjects derive

8



the most benefit from the same kind of training given to high aptitude subjects ex-
cept that they prefer the presence of a live monitor, The training method which is
most beneficial tolow aptitude subjects has:

complete structure

instruction presented in small steps

a slow rate of presentation

a high rate of repetition

an elementary language level

content presented in a functional context with
provision for practice

7. alive instructor

8. constant prompting and feedback

9. meaningful extrinsic motivators

QT W
.

Moore, MacNaughton, and Osburn (1969) indicated that nonverbal tests are
not necessarily the least biased against minority groups. These writers gave both
verbal and spatial (nonverbal) tests to Negro and white oil refinery applicants. Both
racial groups were matched on age and education., The spatial (nonverbal) test was
found to fail more Negroes than traditional tests, This supports the idea that the
nonverbal approach may not be the most nondiscriminatory.

Farr, O'Leary, Pfeiffer, Goldstein, & Bartlett (1971) attempted todevelop
learning measures of performance. These writers indicated that ",, . differential
reinforcement of basic ability patterns could result in various minority groups be-
ing at different points in the learning curve, Thus, ifthe Negro's cultural back-
ground reinforced a pattern of abilities which differed from that of the white sub-
group, he would not be at the same point on the learning curve ashis 'equally cap-
able' white counterpart" (p. 116). This differential reinforcement puts some mem-
bers of minority groups at a lower point on the learning curve than members of the
majority group, Current tests, tnen, are poor predictors of ability to learn. A
learning situation as a measure of ability should not depend on pastlearning., Farr
et al. used miniature learning tasks, derived directly from the criterion, to pre-
dict -riterion performance. Forty-six white and 48 Negro college students were
used as subjects, The learning tests consisted of: a paired associates task, a con-
cept learning task, and a principle learning task. In addition, the Wonderlic, a vo-
cabulary test, an addition test, and a digit span test were alsoadministered. The
criterion was measured performance in a programmed instructural text instatistics.
The results demonstrated that whites exhibited more gain over trials than blacks in
the concept learning and principles learning tasks. There was no difference inthe
performance of Negroes and whites over trialson the paired associateslearning,
With regard to the criterion, the best overall predictors were the Wonderlic and the
Vocabulary tests, The principles learning task and the concept learning task also
predicted some of the criterion variables., The paired associates task was unrelated
to the criterion.

9
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Perfarzance Comparative Swtudies

A aumber of studies have also comparatively examincd the perfermance of
different groups.,

Fox, Taylor, and Caylor (1969) used training tasks to compare low, middle,
and high aptitude subjects on: (a) visual monitoring. () rifle assembly, (c) missile
preparation, (d) phonetic alphabet learning, (e) map olotting, and (I) combat plotting.
The low aptitude group nerded 2-4 times more training time, 2-5 times more train-
ing trials, and 2-€ times :ncre prompting than the middle and high aptitude subjects.
The middle ~ptitude group performed more like the high aptitude group than the low

aptitude giroup. The authors urged that training programs be designed which account
for these individual differences.

Guinn, Tupes, and Alley (1970) examined training performance ingroups dif-
fering in race, education, and area >f the country for several occupational special -
ties, Differences 1n training performance were found when the groups were divided
on the basis of these variables, but differences were not found for all of the occu-
pational specialtis on the three variables of interest,

Grunzke, Guinn, and Stauffer (1970) performed a fol’owup study of 26, 215
low aptitude {category 17) men accepted into the Air Force, After a comparison
with normal enlistees, .t was found that low aptitude men:

1, were less likely to complete basic .raining
2, had more unsuitable discharges
3. were less likely 1o attain required skill levels,

Van Matre and Harrigan (1970) compared the performance of 54 marginally
qualified clectronic technicians with 51 well-qualified electronic techaicians who
underwen: training, Periormance ratings werce obtained in the Fleet on all 107 sub-
iccts after they were on the job for 24 months, The low aptitude group was rated
similar to the normal group, with nonc lower than sverage. Generally, though, the
higher aptitude group was rated as more capable in "trouble shooting” and "use of
test equipment, "

In anocher study, Van Matre and Steineman (1966) trained 26 low aptitude
men in an electronics technician course in an abbreviated period oftime, The men
were only taught sikalls considered to be more immediately useful on the job. This
experimental group was compared, in a six month jollowup, with 24 conventionally
trained, non-low aptitude subjects, The results demoastrated that the perfosmance

of the low aptitude group was adequate and not significantly differeat fromthe con-
ventional group.

10
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Van Matre {1371) deveroped an instrument reading training course forlow
artitude (category IV) personn:i, Instrumem reading is an ability required inmany
Fieet jobs in which cutegory IV's take par:, One-hundred und eighty-eight low ap-
titude subjects were trawned by a varicty of methods: classrcom lecture, on-the-job
training, modified classroom, and independent self study wi*': workbooi:s. Evalu-
adons were in the form of written eriterien tests teken before anc «fter training.
The results of this cfiort demoustrated that group IV men cowld b¢ 1-ainec to the
level of experienced non~-group IV men, The most effective troining meihod was
self study with workbooks.

Hooprich (1958) souzht to determine the appropriateness of commisaryman
training for category IV personnei. His conclusions, bausedon two successive stud-
ies, were:;

1. 31 of 35 category 1V's successfully cempleted train-
ing

i, the grades of category IV's, though, were significently
-ower than the grada2s of noncategory IV's

3. thelow -ptitude men necded to devote more outside
time to study and they required more time from in-
structors to meet criteria

4, the differences between the category IV's :nd the high-
er aptitude men were most evident on paper and pencid
‘ests, and least evident on actual performance tests

-

5. AFQT scores did not predict school performance.

Standlee and Saylor {1969) periormed a similar study with equipment oper-
ators and obtained idontical results,

Rohwer, Ammon, Suzuki, and Levin (1971) worked with 288 elementary schocl
children divided equally over kindergarten. first, and third grades, and also over
middle to high socioeconomic white and low sociseconomic black groups. All subjects
were g.ven the Peabody Picture Vocabulary Test, the Raven Progressive Matrices,
and a Paired-Associates Test., The results showed differcnces between whites and
blacks at all grade levels on the Peabody Picture Vocabulary Test and the Raven
Progressiv ¢ Matrices, thus supporting the conclusion that differences in school
achievement may be due to a learning deficlency. The whites, though, were signifi-
cantly better than biacks only at the kindergarten level on the Paired-Associates
test. These authors suggested that the other tests may require ". .. the mastery of
sets of formal conventions {c. g., numbers and categorices) created by cultural con-
sensus that may be more r adily uvailable to, or more valued by, one population
than by another™ (p. 13).

11
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Moti.ational Comsiderations

One of thecritiques leveled at Jensen's (1969) thesis that test score differ~
ences between Negroes and Caucasions cannot be accounted for by the environment
alone is that motivational differences between the races wasnot investigated. Jensen
discussed motivation in his monograph, but not in as sophisticated « manner as he
discussed genetics and environment, Several theories of motivation exist which may
account for some of the variation in test scores between races that Jensenatiributes
to genetic endovment.

Rotter (1966) conceives the effect of reinforcement on behavier as dependent
upon whether the person perceives a causal reiation between his ownbehavier and the
reward. If no, thereward is atiributed to luck and to the control of others. Internal
control cxists when the subject thinks reinforcement is contingent upon his own be-
havior, while external control exists when the stbjectthinks reinforcement is con-
irsiled by others or by chance events, In social learning theory, reinforcement ir-
creases the expectation that behavior is followed by a reinforcement, Failure of re-
infercemant exunguishes this expectancy, Children, during development, will thus
begin 10 distinguish causal from noncausal events, and these expectancies will ¢on-
tro: choice behavior and performance. A\ person will perceive a reinforcement se-
puence as not being chance controlled when the proportion of reinforcement is sig-
nificanily diuferent from 50:50 in a righi-wrong situation. When the reinforcements
are patterned and when variability is minimal in a task aliowing great variability,
the reinforcement 1s perceived as determined by otners,

o,
¢ |

It seems that internal-external control shouid be considered as antecedent
factors in applicant o employee assessment, Theonly meaningful resulis would be
obtained with subjects who arc internally controiled, ltis also casily scenthat in-
iernal-external control can be an important covariate that accounts for differences
in intelliger.ce test scoies between deprived and nondeprived groups.

in one study invesiigating the intcrnal-external controi concept (Scott & Phelan,
1¢69), Rotier's Internal-External Control Sciale »as administered to three groups of
subjects, The subjects in all three groups were matched on agre, socioeconomic sta-
tus, and scholastic aptitudes. The results de monstrated thatblacks und Mexican
Americans demonstrated greater external control than whites. The authors ¢t
cluded that the externally conirolled subjects did not think that there was a relats
ship betwecen individual effort and reward; therefore, they didn't work unlessgiven
externai reinforcement (praise, money, etc,).

Battle and Rotter (19631 used Botter's Internal~External Cont. ol Scale to
measure external control in several groups of Negroes and whites differing in socio-
econormic status, They found that Jower class Zlcegroes were higheron external con-
trol thanlower class whites, middic class Negroes, and middle class whites, Per-
haps the perception of limited material opportunitics and of powerful external forces
produce an external control attitude,

12
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Seeman (1963) and Seeman and Evans (1962) introduced the concept of aliena-
tion, which they suggest to be measured by internal-external control, Alienation is
a feeling of powerlessnecss or inability to control outcomes, and it isinversely re-
lated to knowledge about a situation. In one study, using reform school subjects,
Szeman (1963) sougni to determine if poor learning was produced by powerlessness,
01" if powerlessness comes from poor learning. He found that alienation affected
lea.ning about parole information; he therefore concluded that expectancies govern
attention and acquisition of knowledge.

Rosenhan (1966) posited that lower class childrenare more alienated from the
environment than middle class children in a middle class school system. Rosenhan
then hypothesized that lower class children would be more responsive to praise in a
binary choice game than middle class children, and that lower class performance
would be more disrupted by disapproval than middle class performance. Rosenhan
found an interaction between class and approval-disapproval. Over trials, the lower
class approval group started by perferming lower than the middle class groups, but
finished higher than both middle class groups. The performance of the lower class
disapproval group, though, was disrupted in that they remained at a low level across
trials, Also, performance of both middle class groups remained the same through-
out the trials, From these results, Rosenhan conciuded that the lower class child is
unfamiliar with middle class institutions, and therefore more alienated and veryre-
sponsive to external social reinforcement, The middle class child, though, doesn't
need external indices of performance. Continual disapproval, then, can have long
term deleterious eiffects for lower class children,

Atkinson (1966) presented a somewhat more rigorous theory of motivation in-
volving achievement motivation, incentive, and goal ¢xpectancy. Atkinson's theory
is depicted in the following formula:

Motivation = { (motive x axpectancy x incentive)

With nAch (motivation to approach a goal) held constant at 1. 00 and with expectancy
and incentive equal to .5, then the probability of goal approachis . 25 (the highest
possible). Atkinson defines incentive as goal attractiveness, and motive us the abil-
ity to strive for satisfaction or to accomplish. "The strength of motivation to ap-
proach decreases as probability of success increasesfrom .50 to near certainty (Pg =
.90), and it also decreases as Pg decreases from . 50to certainty of failure (Pg =. 10"

(p. 17).

From the above formulation, it is casily seen that the young, deprived black
child will rarely encounter a probability of success of .5 or greater, Becauzeheper-
ceives a certainty of failure, he then lacks the motivation to approach a goal, and
therefore he docs not perform as well in assessment situations as the nondeprived
white child who perccives a nigher probability of success,

13
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Several recent studies were performed showing class and racedifferences
in nAch. For instance, Rosen (1959) found nAch to be lower in Negroes from mid-
dle and lower social classes than other ethnic and racial groups. Negroes in the
upper social classes, though, were high in nAch. Rosen (1956), in another study,
found that nAch increased as social class increased in white high school males,
Mingione (1965) found among low socioeconomic groups that whites had higher nAch
scores (p< .001) on the TAT than Negroes. Finally, Shrivasta and Tiwari (1967)
observed higher nAch in middle class children than in lower class children.

Katz (1967) more or less integrated certain earlier theories into a coherent
two-strgetheory of development whichhas strong implications for assessment. Dur-
ing the first stage (up to two years of age) of development, the child's verbal efforts
are normally rzinforced by parental approval. Selectiveapproval, on the part o/
the parents, can develop strong habits of striving for proficiency inthe child, Dur-
ing stage two, the parental standards and values of achievement are internalized by
the child, "The child's own implicit verbal responses acquire through repeated as-
sociation with the overt responses of the parents the same power to guide and rein-
force the child's own achievement behaviors. ... Internationalization doesn't take
place until strong externally reinforced achieving habits have developed” (p. 5).
Lower class childrea {including most blacks) are more dependent on others for soci-
al reinforcement in academic situations. Lacking internalization, they will avoid
achievement situations and concentrate on other situations regarded as more p: om=~
ising, "Lower class Negro children tend to be externally oriented insituations that
demand performance. That is, they are likely to be highly dependent on the imme-
diate environment for the setting of standards and the dispensing of rewards' (p. 8).
Achievement motives and dependency motives must therefore be accounted for in
employee and applicant appraisal programs.

Crandall and his associates (Crandall, Presion, & Rabson, 1960; Crandall,
Katkovsky, & Preston, 1962; Katkovsky, Crandall, & Good, 1367) have also at-
tempted an integrated theory of motivation. They found that warm, praising, pro-
tective, and supportive parental behaviors fostered child belief in internal control,
while dominant, rejecting, and critical parcental behaviors were negatively associ-
ated with internal control. Also, chi.dren whose achrevement efforts were rewarded
as voung children later come to value achievement activities as sources of satisfac-

tion.

Hess and Shipman (1963) presented a very interesting development formula-
tion which goes further than the previously mentioned conceptualizations in explain-
ing the differences between Negro and white test scores. These writers indic “ted
that cognitive growth is ". .. fostered in family control systems which offe.” and per-
mit a wide range of alternatives of action and thought and that such growthis con-
stricted by systems of control which offer predetermined solutions and few alterna-
tives for consideration and choice" (p. 870), In the- deprived family context, the
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parent-child control system,.." restricts the number and kind of alternatives for
action and thought that ai-c open to the child: such constriction precludes a tendency
for the child to reflect, to consider, and choose among alternctives for speech and
action, It develop: modes for dealing with stimuli and with problems which are im-
pulsive rather than reflective, which deal with the immeaiate rather than the future,
and which are disconnecteu rather than sequential" (p. 870-871)., Hessand Shipman
concluded that the family shapes the modes of communication in the child which, in
turn, shape his thought and problem solving style,

Another motivational conception was presented by Cole and Bruner(1971),
These writers dismssed the idea that one group i+ culturally superior to another,
They indicaied that what really exists is cultural differences. Persons who aie
1 classed as culturally deprived are not presented with situations in which they can
1 demonstrate their skills, Iastead, they are continually measured via the middle
class culture.,  This culture is not coincident with their experience and is, accord-
ingly, irrclevant to testing situations. Cole and Bruner conclude that "... cultural
differences reside more in differences in the situations to whichdifferent cultural
4 groups apply their skills than to differences in the skills possessed by the groups
in questisn,...cultural deprivation represen:s a special cace of cultural difference
that arises when an individual is faced with demands to perform in a2 manner incoa-

1

sistent with his past (cultural) experiences” (p. 874).

LEE AR AR LA

In the final two studics reported in this section, the {irst (Fricedrichs, Hertz,
Moynahan, Simpson, Arnold, Christy, Cooper, & Stevenson, 1971) used five year
old middle and upper middle elass children as subjects, while the second study
(Stevenson, Williams, & Coleman, 1971) used lower class disadvantaged {mostly
Negro) childrea as subjecis, All subjects in both studies weare giventhe same cight
learning tasks, Some of the learning tusks were cognitive, whileothers were as-
sociative, therefore providing a good test of ¢ ~nsen's (1969) thesis. The resuliing
overall patiern of correlations for the learning tasks was very similar across groups.
The authors concluded that "...there is little utility in positing differences between
the two groups in the opuration of associative and cognitive learming abilities' (p.183)

In summation, these positions reveal with devastating clarity why Jensen
11869) seems to be incorrect in his ascription of heredity as partially causing Negro-
white test score differences. This dous not mean, though, that the cognitive styles
of deprived and nondeprived persons are the same, as Hess and Shipman (1965), and
Katz (1967) have so aptlv pointed out. Clearly, in iraining program development,
aprlicant appraisal, and employee development, these differences in cogmitive style
and motivation must be 2ccounted for and taken irnto consideration sothat the poten-
tial 5t the human resources in our society can b maximized. Motivationand cog-
nitive siyle variables should therefore be controlled in any study in which rscial test
score differences are considered, I these factors are notassessed, regardless of
how many other variables are included, one's conclusions are apt to be misleuding
i or erroncous,
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Discussion

The literature reviewed suggests that for most testing situations, differential
validity will exist across subcultures, Accordingly, differential testing methods and
different regression equations are indicated for each subculture,

One solution may rest in the "'mini aptitude” test approachdescribed in sub-
sequent sections of this repert., Here, advantage is take of: (1) the concrete type
thinking attributed by others to culturally deprived individuals, (2) the motivational
aspects since the paper-and-pencil approach is avoided, anc (3) the minimizationof
culturally loaded content,

Une problem is that not all minority group memkt.rshave led a deprived ex-
istence. How can we determineif a Negro or a Spanish American is deprived? Cer-
tainly skin color and other physiognomic characteristics are associated with depri-
vation, but they do not tell us with certainty that any one individual is disadvantaged.
A solution is to use a well-constructed Biograplica: Information Blank (BIB) con-
taining questions related to cultural exposure. The Negro child who owned 200 books,
and who visited museums as a child is definitely less deprived than the Negro child
who rarely saw anewspaper, much less a book. Many of the differential prediction
stuaies may have "'missed the mark, " because they haveused race as a moderator
variable rather than cultural deprivation. The only reason some of thesc differents~
al orediction stadies have been successful isbecause race is correlated with cultural
deprivation. Naturally, more Negrocs v.ill be i» the culturally deprived group, but
some whites will be there, too.

Kimble {1971) is one of the few investigators who have successfully devel-
oped a culiural deprivation scale. Kimblea's scale was based on three classes of
variables: (1) amount, (2)variety, and (3) organization of stimulation, This scale
was administered along with the School and College Abilities Test (SCAT) to 200
students in remedial classes at a junior college. Kimble found that the subscales
of his cultural deprivation scale correlated between -, 32 and -, 44 with the SCAT,

Purpose of Present Work

The primary purpose of the preseut work 1s to investigate, in the Navy con-
text, assessment methods, techniques, ancg procedurcs which are free from the
biases ascribed tomore t{raditional testing approaches. The study does not focus
on a test or iests which possess equal predictive validity for both high and low apu-
tude personnel, Kather, the assumption is madc thatthe normal Navy testing vehi-
cles (GCT + ARI + MECH + CLER) are adequate for persons possessing high apti-
tude as mcasured by these methods. The test results of persons who achieve high




- R i)

scores on these instruments aave not been affected to the extent that their progress
in the military will be debilitated ir any way. On the other hand, the resultsofper-
sons who score poorly on these tests may be unduly affected by the factors discussed
in earlier sections of this report, Accordingly, the present study attempts to devel-
op predictive procedures which will identify low aptitude personnel (as measuredby
the usual Navy tests) who can perform adequately onthe job.

The underlying workirg hypothesis is that persons who exhibit the ability to
learn sample aspects of a Navy job will be able to learnthe total job, provided that
they are given proper on-thc-job training, A similar concept has been previously
developed by Jensen (1962) and by Farr, O'Leary, Pfeiffer, Goldstein, and Bartlett
(1971),

The specific research steps include:

1. development of 2 sample of miniaturized job learning
situations (tests) for low aptitude personnel inthe ma-
chinist mate (MM) rating. These miniaturized job learn-
ing situations are called training and evaluation situations
in subsequent sections of this report

2. zdministration of these tests to « sample of low aptitude
black and white persons and assigning these persons to
probable successful and probable unsuccessful groups
on the basis of their test scores

3. assignment of all persons sampled to Fleet jobsin the
machinist mate rate

4, followup to determine the degree of on-the-job success
experienced by all persons in the sample.

To date, steps 1, 2, and 3 have been completed. The methods, procedures,
and results of these steps are reported in subsequent sections of this report,

Followup in the Fleet (step 4) has not yet been accomplished. Followup stud-
ies are planned after the tested individuals have been on their assigned jobs 6 months,
12 months, and 24 months,
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CHAPTER 11

METHODS

After discussicn with persons occupying a number of desks concerned with
Navy personnel and training methods and procedures, the machinist mate jobwas
adopted as at least a logical starting place for a study such as that which is herein-
volved. The machinist mate rate in the Navy involves performance of tasks which

are largely nonverbal in character. The thinking processes involved in these tasks - °

are largely concrete (as opposed to zbstract) in nature. Moreover, this rate isone
in which there is not a large number of blacks. Nonetheless, itis a rate which
should be attractive to most recruits since it is adequately high on the informa.
prestige scale for various Navy jobs and because it offers the potential for learning
skills which can lead to post Navy employment,

Th2 normal entry into the machinist mate carcer field in the Navy is through
the Navy "A" school for machinist mates. This school involves training in the funda-
mental skills and knowledges required for performance at an entry level in this rate,

Subjects

The subjects were Navy recuits who were identified after initial Navy testing
by the Recruit Training Command at the Great Lakes Naval Training Center, Asa
basic requirement for participation, a subject had to have "failed”* the entrytests
for the Machinist Mate School. Ninety-mine recruits were so identified. Fifty of

these recruits were white and 49 were black. Virtually all of the recruits were be-
tween 19 and 20 years of age.

Miniature Training and Fvaluation Situations

As a first step in the cu.nstruction of the miniature training and evaluation
situations, the machinist mate section of NAVPERS 180682\ was consulted, Thosc
practical behaviors required for advancement to level E-4 were extracted, Several
of these behaviors were combined becausc they were of a similar nature. The next
step involved a mecting with five Master Chief Machinist Mates and one warrant of -
ficer at the Great Lakes Naval Training Center, During this meecting, a final list of
behaviors, which were adequately representative of the most frequently performed
or critical tasks of the journeyman level machinist mate, wereagreed on.

*

A reefzit S3st ex-ee3 a3 rogdizey GOT, ARI, 222 NFCH score o7

138 te 2e eligidie ftonr eatrs to tie Mathizjist Wate Class A
Secroctl.,

Preceding page blank
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The behaviors so identified were:

1. ability to identify and usc hand 1o0ols common to jeb

2. ability to perform maintenance and to .ead meters
and gauges accurately when under some degree of
distraction, vigilance, or when attention sharing is
involved

3. ability to make simple repairs in pressure lines

4. ability to perform simple troubleshooting and sys-
tems analysis in pressure systems

..T

5. ability to operate equipment common to rate

6. ability to assemble and disassemble common high
failure frequency items

These tasks formed the basis for the miniature training and evaluation situations,
Several Master Chief Machinist Mates then served as technical consultants during
the actual lesson construction ; “ase of the project. This procedure resulted in
the construction of six miniatu~~ training and evaluation lessons. These training
and evaluation situations refie--ted samples of the most critical and/or irequently
performed behaviors of the jeurncrman machinist mate,

Each training and e.aiuat, 2 tiuation contained two segments, The first
segment, a training phase, ust.)!  .coived a "show andtell”learning situationof
15 to 30 minutes, All of the.e ! =.uns v ere completely devoid of reading and writ-
ing requirements, * The seciions .n.. n follov describe each of the traming and eval-
uation situations ir detail.

Equipment Use and Nomeaclature

In the equipmentuse and nomenclature mini job sample situation, the objective
was to determine if the recruits could learn the namesand uses of all of the equipment
and material involved in making-breaking a flange. It was assumed that if a sailor
could learn the names and uses of the tools and materials involved in this situation,
he would also be able t«: learn the names and uses of other equipment used on the job.
The materials used in performing this repair task are: (a) bolts, (b) nuts, (c) flanges,
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(d) drift pins, (e) gasket knife, (f) gasket material, (g) graphite grewse, (h) ball
pean hammer, and (i) box end wrenches, After a tape recorded introduction, the
instructor demonstrated how to make und break a fluage. During this demonstra-
tion, the use and name of each piece of equipment was discussed by the instructor,

] For example, before using a particular tool, the instructor would hold up thetool

4 and say "'This is a ." He would then pass the tool among the students for
their inspection, When the tool was returned to the instructor, he would demon-
strate its usc in the flange repair situation. Upon completion of the demonstration,
a 25 question true-false test was administered to the recruits, For each item in
this test, the instructor held up an object and ascribed aname or use to it. The
recruits then indicated whether th: name or use given by the instructor was true or
false by encircling either the word "true™ or the word "false" next to the item num-
ber on their answer sheets, Each item was read twice with a 10 second interval be-
tween items,
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Gasket Cutting and Veter Readiag

The gasket cutting and meter reading training wnd evaluation situation was
designed to investigate ability to learn a maintenance task and to perform whensome
degree of distraction or attention sharing is involved. This situation wasalso de-
signed to sample the vigilance situation in which the machinist mate, on the job, must
moritor the states of various equipment systems while he performs other tasks., Af-
ter a tape recorded introduction, the subjects were taught, through demonstration,
how to make a gasket using a flange, 2 ball pean hammer, asbestos gasket mate-
rial, and some bolts. In this demonstration, the gasket material was placed over
the flange so that the faceof the flange was entirel; covered. Then, using the round
end of the kall pean hammer. one boit hole was tapped oui.  Only lighttaps wer e sug-
gested,because heavy hammering on the flange would eventually damage 1t. Next, a
bolt was place in the bolt hole, The next step was to tap out a bolt hole, exactly op~
posite the first one. This was done 50 that the gasket would not shuft over the flange,
The remaining bolt hoies were then tapped out in uny order. Theinner circumfer-
ence was then tapped out, again using the round end of the ball pean hammer, The
flat end of the ball pean hammer was then used to tap sut the garket material remain-
ing over the outside edge of the flange. Finally, the tupped cut pivees of gasket ma-
terial were removed from the flunge and the gasket,

TERLEATNRIIAEH v e, shs o
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Upon completion of the lesson, the subjects were given a2 10 minute gasket
making practice session, During the practice sessions, theinstructor circulated
among the recuits and assisted them as regquired,
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Next, the subjects were taught how toread a pressure meter aid: (1) how to
log the time at which the pressur= deviated from the normal, and (2) whether the
pressure should be adjusted to go up or aown (relative toa given nominal value), A
large clock with a sweep hand was placed in front of the testing room. The recruits
read the time from this clock,

The tests for both gasket cuiting and meter reading were administered togeth-
er. Tnat is, for a ten-minute period, the subject had to observe and record froma
meter while he constructed a gasket, The meter which each student read was placed
at his individual work station, Each meter was iadividually driven so that there was
no possibility for a subject who noticed a system out-of-tolerance condition at his
station to cue a recruit at another station of an out-of-tolcrance condition at the sec-
ond station, However, the signal presentztions to all stations were equated for num-
ber, direction, and magnitude -f deviation. This combination performance testing
introduced the required attention sharing component into the criterion situation,

The gasket making was scored through a checklist which was completed by
the instructor as the recruit performed the task., The scoring checklist included
items on adherence to correct procedures, care anduse of tools, adherence to safety
precautions, anc¢ adequacy ~f the final gasket. The meter reading aspect was scored
on the basis of: {1} numb~: of out-of-tolerance conditions correctly noted, (2)correct-
ness of indication of needed Lressure adjustment (up or down) to restore system to
nomiral, and (3) precision of log entry for time of deviation,

The scoring checklist for the gasket cutting 1s included 1n Appendix A to this
report. Figure 2-1 shows the black instructor demonstrating the gasket making pro-
cedure. Figure 2-2 shows one of the recruits and the instructor during the gasset
making practice.
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Figure 2-1. LCemonstration of gasket construction procedure.

%
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Figure 2-2. Examinee practicing gasket cutting.
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Treuble Shooting

The goal of the trouble shooting mini job situationwas to test the recruit's
ability to learn to perform clementary system analysis and trouble shooting ona
nydraulic pressure system. A simulated pressure system was used as the appara-
tus for both the training and testing aspects., After @ taped introduction, the sub-
jects were taught how the pressurc system operates. Essentially, the apparatus
consisted of a set of color coded and interchangeable gears which were sointer-
connected that a simulates pumping system was driven. A schematic represen-
tation of the system is show. in Figure 2-3. Within the simulated pumping system,
a set uf valves controlled the flow. Accordingly, to diagnose a fauit in the system,
the 1 ecruit needed to understand such elementary relationships as: (1) the effects
of gear size on pump speed/rate of flow, (2) theeffecis of directionof gear rotation
on flow, (3) how large and small gears can intermesh to produce changes ir output
rate, and (4) the effects of valve and pump function on 5ystcm operation,

A series of simulated light indicators was used to indicate the adequacy of
the flow at various portions of the simulated system. The i+sk ofthe subject was to
observe the light indicator, determine whether any out of tolerance conditions ex-
isted, state the cause of the condition, and what should be done to remedy the out
of tolerance condition, if any.

After the operition of the simulated system had hcen explained, various
malfunction situations were presented, and the recr .ats were taught what locations
in the system nceded wdjustment in order to correc. the problem and the causc of
the malfunction. After the training, the subjects w re prosented with a number of
practice trouble shooting problems. A typical problem was:

. low pressure light "on"

. pump speed indicator on "low”

. bypass valve "open”

. Say: "THERE IS NO LEAK IN THE SYSTEM. WHAT HAS
TO BE DONE TO FIX THIS?"

Wa (O (N e

For the practice problems, both the correct answer and the reason vor it
being correct were discussed.

In the test situation, 12 problems were involved. The subjects :ircled one
or two of nine numbers corresponding to nine possible malfunction causes., Fig-
ure 2-4 shows one of the instructors explaining a detail in the pressure system.




‘3593 Bungooys arqnoay 103 waisde dwnd jo uonejussaadaa d1eWAYDS

'g-g aandrg

©®

-_— @ .

0}

\ _
diind _r %08 ¥v39 $010MW
O |
O 0O 0O O O O O
TVNNON HOIH MO N340 SSVdAg TYWHON  HOIH  MO1 NO 440
FINSSIIS FATOA 07958 Imd TIMOd

258




e cee oe wea

N

Figure 2-4. Instructor explaining function of simulated pressure system.

Eqaipnent Operation

In the equipment operation mini job learning situation, the subjects were
taught how to start up and shut down a motor and pump apparatus. The students
were required to learn a 33 step procedure, inciuding several safety precautions,
Each class member was then given an opportunity to practice starting up and shutting
down the apparatus. The equipment operation procedure (somewhat abbreviated) in~-
cludes thr. following:

removal of «.i rags from under motor

checking oil and gasoline ievels with dipsticks
adding fue! and oil from fuel and oil storage tanks
replacing lids on oil and fuel tanks

checking to determine if valve is in bypass position
plugging in battery socket

turning ignition switch

turning bypass valve on, then off

turning off ignition

cleanup of vil and fuel spills

s SO DY e
| I I
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After practice, a checklist ty e performance test was administered. Scoring was
completed while the recruit performed and was based on adherence to correct pro-
cedures and observence of safety precautions.  All relevant materials for the equip-
ment operation test are listed in Appendix of this report.

Figure 2-5 aows a group being instructed in equipment operation. ridure

2-6 shows a sailo™ practicing on the equipment, and Figure 2-7 shows a subject be-
ing tested.
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Instructior on the equipment
operation apparatus.

Subject practicing on equipment
operation zpparatus.

Subject being tested on equipment
operation apparatus.



Assembly

In the assemb) y miniature learning situation, ‘he recruits were taught how
to assemble a gate valve from its component parts, First, a demonstrationof the
correct asseribly procedure was presented, The correct assembly procedure in-
cludes:

screwing packing nut to top of stem

. screwing gate to bottom of stem

winding gate all the way up the stem

screwing gate and stem assembly onto body of valve
screwing handle onto top of stem with kandle nut
screwing on two 3/4" nipples

. checking to determine if parts are fitted tightly together

NO U 0N

This demonstration was folilowed by a short practice session in which the students
were allowed to assemble the valve themselves, The instructor circulated among the
students during this practice session and assisted each one, as required. After the
practice, each subject was individually tested on his ability to assemble the vaive,
Again, scoring was through the checklist procedure.

Figure 2-8 shows the instructor presenting the correct valve assembly pro-
cedure. Figure 2-9 presents the practice session, and Figure 2-10 shows a student
beginning the valve assembly test, All relevant test materials for the valve assembly
task can be found in Appendix A of this report.

28
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Figure 2-8. Instructor teaching valve
assembly procedure.

Figure 2-9. Two students practicing valve
assembly.

Figure 2-10. Student beginning valve assembly
test.
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Pass-Fail

A subject was judged to "pass" the miniature evaluation battery if he scored
"average" or better oxn the trouble shooting test and "average' or better ontwo of the
five remaining tests., Such subjects were assignedto a "probable successful' group
and assigned to a ship in the Fleet for work in the machinist mate rate. Subjects not
achieving this leve! were assigned to a "probable fail" group and were similarlyas-
signed. Only Applicd Psychological Services is aware of which recruits have been
placed in each group.

The logic for the choice of cut scores was that the trouble shooting mini job
learning and test situations were largely cognitive in nature, while the remaining situ-
ations largely involved learning manipulative procedures, Thus, those inthe prob-
ably successful group exhibited some cognitive as well as manipulative/procedural
skill learning ability in the mini job learmng situation,

The scores of each recruit in the sample on the GCT, ARI, MECH, CLER,
and SP tests of the normal Navy classification battery were provided by the Recruit
Classification Center at the Great Lakes Naval Training Center, These dataare
presented 1n Chapter 11l of the present report and indicate fairly close equivalence
between the white and the black groups on these tests,

Instructors and Test Administrators

Two instructors/test administrators managed cach training and evaluation
session., One insiructor/test administrator was a 36 year old retired, blackNavy
Chief Petty Officer. At the time of the present program, he was employed by the
North Chicago school system, which generously granted him leave time for the pur-
poses of this program,

The second ‘nstructor/test administrator was a 29 yearold white psychologist.
The assigned duties of the black Chiel were:

1. taping the introduction to each lesson
2, conducting the training segment of cach lesson
3. administeri- tle tests to black recruits

This instructor was thorm -t y tra.zed in the content he was to present, the teaching
methods he was to employ, ind the test procedures prior to implemeai.ction of the
present program.
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The duties of the white psychologist were:

1, organization and direction of the mini job sample learning
and testing grograrm

2, training the bla k instrv:tor/iest administrator

3. assisting the black instructor/test administrator in his
lesson presentations

4, testing the white recruits

A black instructor/test admrinistrator was usec, becsuseit scemad that the
black recruits wouid be more mctivated wher: the proc.or wasa meinber of their own
race., Recant research (Cole & Bruner, 1971) has shown that low achievementblack
students will perform at a more optrmal ievel for a black proctor than for a white
proctor. In addition, the edu-ation, personality, verbal inflection, and method of
ireating the subjects of the black instrucior/iest administ. 1tor were of such a nature
that he could easily be identified = ith and understood by the black recruits.

Setting

All of the mini job sample learning and testing sessions were held inalarge
classroor: provided by the Machinist Mate School, Naval Training Center, Great
Lakes. Tiuis classroom was equipped with 12 studcent desks and six workiables of
various sizes, The lighting, temperature, ventilation, space, and privacy were
cnnsidered optimal for thisstudy.

All research sessions began =t 0720 hours. A one-hour ‘unch break was al-
lowed between 1130 and 1230 hours. Miest sessions were comrpleted by 1500 hours.
Table 2-1 shows the adproxiraate : moumt of iraining, practide, andtesting time for
each mini job sample trainiag ana testing sivnd.n. The situations requirec from25
to 65 minutes of total iraining. practice, and westicg time, These times . ~ewell with-
in the acceptable range of tesiing times currently used in educational and m:litary set-

tings,

One half of the suvjects were processed between 8 December and 16 Ducember
1971, The rematning naif weretrained and evi.uaie vetween 10 January 19¢2 and 21
January i872,
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Questionnaire

A 36 item personal background questionnaire was constructed by Applied Psy-
chological Services to measure various facets of cultural deprivation including: (a)
need achievement, (b) home environment, (c) school environment, and (d) other demo-
graphic variables, This questionnaire was administered to all the recruits in the mini
job learning situation sample. It was considered that these cultural factors could con-
ceivebly moderate learning ability totne extent that the correlaticns between the mini-
ature evaluation test scores and the ultimate performance criteria would be lowered.

In addition, Applied Psychological Services administered the same question-
naire to a control group of Machinist Mate A School recruits, who had met or sur-
passed the screening criteria for that school,

Interview

After completion of the final mini job sample learning and testing situation,
each recruit was interviewed by one of the instructor/test administrators in order
to obtain reactions to the entire training and testing program. Basically, the subjects
were asked to compare the tests and training they received in the present program
with other types of tests and training they receivedin thepast. il subjects were en~
couraged to respond freely and openly to the interviewer., Theinterview questions
were constructed in a manner allowing quantitative and qualitative analysis of the inter-
viewee responses,
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CHAPTER i1

RESULTS

Intercorrelstions

The correlations among the scores of recruits on the six mini job sample
learning tests were determined, along with the correlations among mini job sample
learning scores and scores on the Navy classification tests. The intercorrelation
matrices are shownfor each racial group in Tables 3-1 and 3-2, Examination of
these matrices indicates, rather conclusively, that the six miniature job iearning
tests are measuring factors which are quite unique from the factors measured by
the Navy classification tests, These results are probably due to the fact that the
Navy classification tests are heavily ioaded in verbal and cognitive components,
while the miniature joL learning tests emphnsize perception and performance. In
addition, the correlations demonsirate that ‘he miniature job learning tests are rela-
tively independert irom each cther., Finally, w2 notethat the single correlation co-~
efficient of any substantial magnitude, the correlationbetween the mechanical test of
the Ncvy classification battery and the gasket cutting mini job learning test (for the
white group only), might have been anticipated on the basis of the mechanical aspects
of both of these tests,

Means and Standard Deviations

The means and standard deviations of the recruits sampled on the Navy classi-
fication tests and on the miniature learning tests were also computed by racial group.
The results are presented in Table 3-3. For the Navy classificationtests, although
the means and standard deviations of the white group are higher for all the tests,
none of the mean differences are statistically significant ("t" test). However, there
is a small but statistically significant variance difference (p < .05, Fmaxtest) for
the mechanical and the clerical tests of the Navy ciassification tests, For bothof
these tests, the variance of the white group was greater than that of the black group.

This result supports a contention that the attempt to match the two groupson
the basis of their Navy classification test scores was moderately successful.

Of considerably more importance i+ the finding that for the miniature job
sample tests there are no statistically significant dulfcrences betw2en racial groups.
This holds for both the mean differences and the variance differences, Accordingly,
it secms that the mini jub learning situational tests can be heldto possess minimum

cultural bias,

Preceding page blank




Table 3-1

Pearson Product Moment Correlations Between the GCT, ARI, MECH,
CLER, SP, Equipment Use and Nomenclature (EUN), Gasket Cutting (GC),
Meter Reading (MR), Trouble Shooting (T), Equipment Operation (EO), and
Assembly (A) Tests for 50, Low Aptitude, White, Naval Recruits
Test
ARI MECH CLER SP EUN GC MR T EO A
GCT .92 -.15 .38 .07 .15 -. 16 -.05 -.10 -. 07 .13
ARI 13 .41 .03 .11 .01 .25 .13 .14 .08
MECH .20 .30 .21 .64 .13 .23 .19 .01
CLER -.10 .15 .05 .0 -.994 -.15 -.06
Sp .22 .26 -.08 .07 .24 .03
EUN .18 14 -. 066 -. 06 -.09
E GC .09 .29 .23 .01
] MR 27T -.09  -.iT
T .38 16
EO .08
Table 3-2
Pearson Product Moment Correlations Between the GCT, ARI, MECH,
CLER, SP, Equipment Use and Nomenclature (EUN), Gasket Cutting (GC),
Merer Reading (MR), Trouble Shooting (T), Equipment Operation (EQ), and
Assembly (A) Tests for 43, Low Aptitude, Black, Naval Recruits
Test
ARI MECH CLER SP FUN GC MR T EO A
.20 .16 .29 22 .09 -.235 .20 .14 .09 19
37 24 36 -.19 23 .06 .25 .02 .16
01 3i - 11 ~-. 04 .23 .16 -.04 -.02
.36 14 -.21 13 i1 06 .05
05 -. 14 .13 .27 -.09 .19
-. 30 -. 09 -.23 i3 .04
~.20 -.08 .02 .19
.31 .14 - 17
36 - 21 - 19
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Means and Standard Deviations on the GCT, ARI, MECH, CLE§, SP, Equip-

Table 3-3

ment Use and Nomenclature (EUN), Gasxet Cutting (GC), Meter Reading
(MR), Trouble Shooting (T), Equipment Operation (FO), and Assembly (A)
Tesis for 50 White and 49 Black, Low Aptitude, Naval Recruits

White Black

Test Mean S.D. Mean S.D.

GCT 39.58 7.33 38.29 6.52
ARI 42.56 5.83 41.24 4,27
MECH 4216 6.22 40.73 4.54
CLER 51.90 12.27 51.82 8.68
sp 43.44 3.30 41.51 6.00
EUN 21.16 3.17 20.59 2.60
GC 14.50 2.78 14. 31 2.78
MR 10.92 4.26 10.78 4. 34
T 14.60 5.64 13.82 5.56
EO 59.78 7.02 57. 88 6.56
A 22.84 3.61 23.29 .25
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"Prebably Acceptabie”- "Probably Unacceptable”

As Stated previously, a recruit who scored at or abova tne group mean on
the miniature job learning trouble shooting test and who scored similarly on any two
of the remaining five miniature job learning tests was placed in a group for which
"probably acceptable’’ Fleet performance is predicted. It is anticipated thau the
members of this group will demonstrate at least minimally satisfactcry progress on
the machinist mate jok in the Fleet., On this basis, 60 per cent of the white recruits
in our sample (n = 30) and 53 per cent of the black subjects (n = 26) were placed in
the "probably acceptable" category. A chi-square analysis was performed onthese
data. The results of the chi-squa: e analysis indicated that race wasnot significanlly
associated with "passing” or "fai)ing" the miniature evaluationbattery, This result
was expected, inasmuch as the nieandifference across race for eachtest separately
was not statistically significant.

Reliability

The test administratirn procedures for the equipment operaiion, assembly,
and gasket cutting tests permitted an analysis of iutesrater reliabiiity. For these
tests, a sample of the recruits was scored independently by both the blackinstructor/
test administrator and by his white counterpart. Th~ separate scores, so deter-
mined, were compared. The results of this interrai:r reliability analysisare shown
in Table 3-4. Examination >f Table 3-4 shows that the interrater reliability coeffi-
cients were acceptably high for performance tests of this type., In addition, the
means and standard de.i_tions across procters were almost 1dentical. This suggests
that scoring methods for the procedural t2sts were sufficiently objective to allowa
reliable total score estimate,

Table 3-4
Means, Standard Deviations, and Interrater Reliability Coefficients for a Black

Test Administrator and a White Test Administrator Scoring the Gasket Fabrica-
tion (GC), Equipment Operation (EQ), and Assembly Tests (A}

Test
GC EO A
Administrator White Black White Black White Black
n 32 39 39
Mean 14,41 14,72 56,03 35.69 22,05 22.26
S.D. 2,23 3.10 7.49 7.46 3.21 3.33
r .75 .97 .96
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The Interview

After completion of his learning and evaluation session, each examinee was
interviewed by the instructor/test administrator of the race of the examinee, The
four questions involved in each interview wer-~:

1. How would you compare the training portion cf this program
with other training programs you have encountered in the
pas:? Was it better, worse, or about the same? Why?

2. How would you compare the tests you tooktoday with the
ore traditional paper and pencil tests you have takenin
~-chool? Are they better, worse, or about the same? Why?

3 Did you enjoy participating in today's program? Why?

4, Please tell me any other impressions or thoughts you have
a2bout the training program.

Seventy-eigat per cent of the recruits thought the training portion of the pro-
gram was betier *han the training they had received in other programs. Twenty per
cent of the subjects thought the training portion of the program was the same as the
training they had received in other training programs. Only one percentof the sub-
jects, though, thought the training they received was worse thanthat of other training
programs. These results support the emphasisplaced on performance during the
learning sessions rather than on reading and writing. Some representative subject
responses to this question were:

1. The training was easy because it doesn't involve reading.
Never took one (training program) like it before. I'mat
the fourth or fifth grade in reuding,

2. Had someone explain it to you step by step. Gave vou
time to do it,

3. Got more out of it, You learn mo-e,

4, Mechanical stuff is my type of work, It's my thing. I
dig working with my hands,

5. You get more out of putting things together thanin look-
ing at pictures and directions, You can sec what cach
part looks like, but you can't in a picture. If you have
it in your hand you know what it feels like.
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With regard to the second question, 86 per cent of the subjects thought the
miniature job learning tests were "better than" paper and pencil tests, Twelve per
cent of tiie subjects thought the program tests were the ''same as'' paper and penci!
tests. Again, only one per cent thought the program tests were "worse than' paper
and pencil tests, These results support the use of performance oriented tests which
require little or no reading. Sample interview responses to this item are:

1. You don't have to do as much writing, In school they
made me rmore tense with more pressure on my mind.

2. Because you see what you're doing. In school tests
you have to read it from a book. You have to keep it
in your mind, You don't get to see what you're doing.

3. The questions don't drag on. Can't understand the ones
in school as well,

4. Just asked the question right after showed how to do it.
5. Because you don't spend the time reading the questions.

6. When you read it yourself, you might not urderstand the
words, but when he read it out you don't get achance to
goof up on the words,

The responses to the final question showed that 98 per cent of the subjects
enjoyed the training and evaluation program, while only two per cent did not eajoy
it. These results and the results of the first two gquestions allow the conclusion that
"low aptitude" Naval Recruits exhibit an overwhelming attitudinal preference ior the
learning and evaluation program, as here employed over the more traditional testing
programs.

The Questionnaire

The primary purpose of the cultural deprivation questionnaire in the current
investigation is for eventual application as a statistical control. Before the question-
naire is used as a control measure, though, its structure must be established.
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Facter Amalysis

The questionnaire scores for the entire sample were subjected to z principal
components factor analysis with a varimax rotation. Nine factors, accounting for
46 per cent of the predictable variance, were extracted, These werecalled: self-es-
teem, environmental stimulation, reading habits, educational attainment, educational
initiative, parental interest, monetary deprivation, educational encouragement, and
urbanity, The items with heaviest loadings on each of the nine extracted factorsare
presented in Tables 3-5 through3-13.

Table 3-5

Items with H@ghest Loadings on Seif-Esteem¥* Factor

Item Loading

At this time, what do you think your chances are of successfully
advancing inthe Navyare? . 757

At this time, what do you think your chances are »f successfully
passing thc ‘ests for one or more of the Navy rating(s} youhope
to enter? .730

Approximately what yearly salary do you think you will be earning
ten years from now? .587

During your past schooling, how would you have done in school if
you had done the very best you could? -. 478

Comparing yourself to others you know, how do your decisions
seem to stack up in quality? -.476

How did you compat e with other fellows inrate of progress
through school? -.335

*Eigen value = 2,685

11




Table 3-6

Items with Highest Loadings on Environmental Stimulation* Factor

Item

How many rooms did your home have when you were a child?
How much education did your mother have?

How much education did your father have?

How many books do you now own?

To how many magazines and periodicals did your family
subscribe while you were growing up?

When you were growing up how many books were around the
house?

Hcw do you feel about the achievements of your parents?

*¥Eigen value = 2, 302

Table 3-7

Items with Highest Loading s on Reading Habits* Facior

tem

Loading

. 657

. 388

Loading

Other than srhoolwork, how much reading did you do during
your youth?

Duri~g your school years, to what extent did you read news-
papers?

About how oftea do you spend an evening at home sitting around
and reading?

#Eaigen value = 2,038

.608

~.650
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Table 3-8

Items with Highest Loadings on Educational Attainment* Factor

S DT § T TR L TR

Item Loading
How much education have you had? . 542
How many serious, nonfiction books have you read in the past
year, not counting text books? . 480
How did you compare with other fellows in rate of progress
through school? -. 567
How difficult was high school work for you? -. 489
How did your parents feel about the marks you mace in school? -. 424
During your past schooling, how would you have done in school
if you had done the very best you could? -.318
How often did you seriously consider quitting school? -.313

* Eigen value = 1,791
Table 3-9
Items with Highest Loadings on Educational Initiative¥ Factcr

Item Loading
To how many magazines and periodicals did your family
subscribe while you were growing up? . 382
How often did you seriously consider quitting school? -. 747
As you grew up how did you feel about school? -.684
How did you compare with your friends in rate of progress

-. 307

through school?

* Eigen value = 1,772
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Table 3-10

Items with Highest Loadings on Parental Interest® Factor

Item Loadiag
While ycu were in school, how much interest did your parents
or guardians appear to take in your school work? .654
During most of your school years, would you say that your needs
were: [(a) well provided for; (b) satisfactorily provided for; (c)
somewhat meagerly provided for but tolerable; (d) unsatisfied
most of the time; (e) never satisfied]? .591
How did you feel about the achievements of your parents? .526
How did your parents feel about the marks you made in school? . 376

* Eigen value = 1,625

Table 3-11

Items with Highest i.oadings on Monetary Deprivation® Factor

. item Loading
When you were a child, did your parents talk or act as though
money were a problem? .652
: During your high school years, what was your total family income
; per month? .370
During most of your school vears, would you say that your neecds
were: [(a) well provided for; /b) satisfactorily provided for; (<)
somewhat meagerly provided for but tolerable; (d) unsatisfied
-.438

mast of the ‘ime; (e) never satisfiedl?

¥ Eigen value = 1,481
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Table 3-12

Y

Items - ith Highest Loadings on Educational Encouragement* Factor

Item

Loading_

When you were & child, did your parents compare your school
performance (favorably or unfavorably) with that of other
children?

When you were a child, did your parents sometimes tell you to
stay inside and read more?

As a child, how often did your parents encourage you to read?

*Eigen value = 1, 387

Table 3-13

Items with Highest Loadings on Urbarity* Facto:

item

.597

.568

.429

Loading

How woula you describe the neighborhood in which you were
brought up (degree of crowding)?

The place in which vou spent the most time during your early
life was a (city size)?

*Eigen Vaiue = 1,367




Siguificance Tests

: In order to test whether or not the "low aptitude” group differed significantly
on the cuitural depravation factors from a group wiuch meets the selection stand-
ards for the machinist mate "A" school, the cultural deprivation questionniire was
administered to 118 recruits in the "A" school. The factor score means for the
"high aptitude' (A school) group and for the “jow aptitude’ group were calculated,
These are presented in Tabie 3-14, Tests (" tests) were conducted 1 etween the
group mear. scores for each factor. The results of thest¢ tests are also presented
in Tabie 3-14. For seven of the nine factors, the "iow aptitude' group demon-
strated significantly more cultural deprivation, as measured by this questionnaire,
than the "high aptitude' group. ..ccordingly, cultural deprivation (as here meas-
ured) and "low aptitude'’ appear to go hand in hanc.

Exzamination of the data in Table 3-14 indicates no statistically significam dif-
ferences across aptitude groups in the parental interest factor.

In another factor, educational encouragement, the 'high aptitude’ group seems
to be more deprived than the "low aptitude” group. It is quite possible that the
"low aptitude" group perceives educziional encouragement differently than the "high
aptitude ' recruits. ''Low aptitude' perzons may perceive educational eucourage-
ment as nagging. The young deprived child then would assaciate academic pursuits
with nagging and parental disfavor, resulting in discouragement of the child's aca-
dem:c efforts. An alternaic explanation is that the "iow aptitude’ group receives
more educuiional encouragement because they tend to perform less wesl ir. school.
21 child who is already performing well does not need as much encouiagement as
the child who is performing poorly.

Correlation with Tesis

One of our hypotheseswss that the minmiature job evaluation tests would be
less coentaminated by cultural deprivation factors than the usual Navy qualification
tests, The Pearson product momen! correlation among the qualification test scores,
the minmature job sample tests, and the questionnaire facto™ scores for the 92 re-
cruits in the "Jow aptitude' sample are presented in Table 3-15. In general, the
correlations between the factor scores and the test scores tend to be low for both
the Navy qualification test and the mimaiure job lear aing tests. How ‘ver, only one
of the correlations between the mini learning tests and :he deprivation factors is
statistically significant, On the other hand, seven of the correlations between the
Navy qualification tests and the cultural deprivation factors scores are statistically
significant, The data in Table 3-15, then, support our contentions that the mim
tests are unreiated to cultural factors and are less culturally loaded taan the usual
Navy qualification tests,
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Table 3-14

Means, t-Ratios, and Significance Levels for "High Aptitude"
and "Low Aptitude" Recruits on Nine Factors

High Aptitude

Low Aptitude

* Loower scores indicate less cultural deprivation,

8.71 (p<. 001)

(n=118) {n=99)

Mean* Mean> t-Ratio
Self-Esteem -147.40 -5.90 8.51 (p<. 001)
Environmental Stimulation -34.58 2,20 3.52 {p<. 002)
Reading Habits -21,67 -2.30 2.69 (p<. 01)
Educational Attainment -91.64 -0.3)
Educational Initiative ~37.87 1,52 3.00 (p<. 01)
Parental Interest 6.31 -3.69 0.55 (N.S.)
Monetary Deprivation -32.37 -13.36 2. 17 (p<. 05)
Educational Encouragement 15.29 -0.18 &3- 43 (p<. 002)
Urbanity -10. 86 0.22

3.32 (p<. 002)
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CHAPTER 1V

CRITERION DEVELOPMENT

Quite obviously, the demonstrated reliability, freedom from cultural bias,
equivalence for both white and black groups, and the like represent necessary but
not sufficient ingredients for an assessment approach., Thepredictive validity of
the miniature job learning tests remains to be demonstrated, To this end, each
of the recruits in our "low aptitude’’ sample will be followed up after he has served
6 months, 12 months, and 24 months in the machinist mate rate. The longitudinal
followups will be based on a criterion referenced :estapproach, supplemented by
supervisor ratings and supervisory interview data. We place little, if any, cre-
dence in the supervisory ratings and interview dafa since it is knownthat super-
visors often rate black job incumbents lower than wkites, Flaugher, Campbell,
and Pike (1969) found that white supervisors raiced z group of Negro incumbents one-
half a standard deviation lower than Negro supervisors. Negro supervisors, though
did not rate white incumbents higher or lower than white supervisors.

Nevertheless, supervisory evaluativedata are considered to be of interest
in the present context, Moreover, the black and the white "iow aptitude” recruits
have been eguated on both the usual Navy tests and the miniature job learning tests,
The followup criterion referenced performance data will also be availabi. for both
racial groups. Accordingly, the opportunity will exist for checking this response
bias conjecture, found in industry, in the Navy context,

Criterion Tests

To develop the criterion tests for use in this study, Apphed Psychologi-
cal Services' personnel reviewed first portions of NAVPERS 18068\ relevant to
the machinist mate rate. Several proposed ideas for criterion referenced six
month Fleet performance tests were extracted. The next step was to elaborate
on these {2sting possibilities with experts in the machinist mate rate. The ex-
perts in this situation were primarily needed to supply scorable testing items,
fruitful testing suggestions, and statements of criteria for "acceptable” work on
each criterion objective after six monihs experience as a machinist mate striker.

Four such experts were made available by the Naval Damage Control Traning
Center, Philadelphia.

¥ Taree Clief Warrazt Officers as2 Oze Mastes Cd1ef Petls Gffgces.
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These experts agreed that the following practical performance items would
cou.:itute an adequate test of the ability of a machinist mate striker, with six
months Fleet experience, to meet normal performance expectations;

1, standing messenger watch

2. making and breaking a flange

3. paching a valve

4, procedures in common malfunctionand in emergency
situations

f. knowledge of use and names of common equipment
and tools

6. general alertness and common sense in the work situ-
ations

Three separate meetings were held to isolate, derive, and define the per-
formance objecti. :s and the methods for measuring performance on these objec-
tives. As a resu’t, six nonverbal performance tests were defined, Each of these is
described categorically below,

Message Watch

The message walch examination is a test ofthe examinee's ability te record
data accurately from a throttle board and to determine malfunctions indicated by the
data, Pictorial and simulated throttle board situations are presented, c¢nsata time,
to the examinee., The examinee is required to record accuratelydata frorn the
throttle board pictures and t2 report to tie examiner those throttle board readings
which indicate a malfun~tion in the system. The examinee receives two scores. One
score is based on his degree of accuracy in recording data from the simulated
throttle board picture; the second score indicates his ability ‘o detect malfunctions
from the data., A sample item is presented as Figure 4-1,
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Maling-Breaking a Flange

The making-breaking a flange test 1s an individually administered perform-
ance test. The examinee is required to break and make a flange using the following
tools and items: (a) a gasket, (b) one assembled six inchflange, (c)one scraper,

(d) two box end wrenches, and (e) one rag. The flange on which the test is perform-
ed is shown in Figure 4-2. Scoring is based on following the correct procedures,
care and use of tools, and adherence to safety regulations.

Figure 4-2, Flange for flange making-breaking test,
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Packing a Valve

3 The valve packing test 1s also an individually adminiztered performance
> test. The examinee i5 required to pack a valve using: (a) a large, mounted valve,
2 {b) packing material, (c) a kaife, (d) box end wrenches, (¢) a packing puiler, and
(f) one very large adjustable wrench., Scoring is based on following the correct pro-
cedures, care and use of tools, and adherence to safety regulations,

Mal function and Emergency Procedures

The malfunction and emergency procedures test is an individually adminis-
3 tered test. Each item in the test consists of a set of pictures depictinga common
emergency or malfu: >tive correction sequence. The task of the examineeis to place
the pictures, which are presented in scrambled order, in the correct sequenc-. To
ao 1°is the examinee must, of course, first recognize what is being represented.
] Each .tem in the set consists of a situation which 1s critical to or frequently enceun-
F i tered i1 machinist mate performance. The various problems depicted (inorder ol
difficul cy) in the pictur e arrangement test are: (a) electric shock, (bj fire in com-
partment, {c) leaky valve repair, (d) tank gauging, (e) fire hose assembly, (f) rup-
] tured pipe, and (g) spring bearing repair,

Scoring is pased on the number of pictures in e~ch item set which a1 .-placed
in the correct order. A time bonus 1s given for fast performance. The number of
: pictures in each set rauges from four to six. A sample item is presentedin Figure
3 4-3.

Equipnent /Tools Vames and Use

The equipment/tools names and use test is aiso individually administered.
The items consist of a set of cards. Each card shows a typical machinist mate
work situation anz three tools which migiat be employcd to complrie the job. The
items are arranged in a hierarchical order of difficulty. For each item, the exam-
inee is required t0 select, from among the three shown, the best tool for completing
the specific job depicted. Extra credit is awarded if the examinee can also state
verbally the correct nume of the tool, A sample item is shown in Figure 4-4,

U
il"




13
E Figure 4-3. Sample malfunction and emergency procedu: ¢ item {arranged in correct sequence).

54




%‘é
5
k)
&
§
Y

Figure 4-4.

Sample equipment’tools names and use ittem.
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General Alertness Common Sense

The general alertness/common sense test is alsoa pictorial, individually
administered test, Each item consists of a picture of a typical machinist mate
work situation in which the sailor shown is doing something wrong, The task of the
examinee is to detect and report what is wrong in each picture, Theitemsare ar-
ranged in ascending order of difficulty and the scoring isbascd onthe number of
correct responses. A sample item is shown in Figure 4-5,

Validation of Miniature Job Sample Learning Tests

Once the criterion data are collected, Applied Psychological Services will
determine the extent that the miniature job sample learning tests predict the cri-
terion scores. The working hypothesis is that the miniature joblearning tests, on
a collective basis, will predict criterion performance better than the usual Nzaval
classification tests for both the white and the black "low aptitude" recruits. We also
hypothesize that no differential validity will be involved and that significantly differ-
ent criterion test scores are anticipated for our "probably a.ceptable' and the
“probably unacceptable" groups. As stated previously, supervisor evaluativedata
will be collected, and supervisory interviews will be conducted. These interview
and rating data will provide “urther insight into the ability of those who have passed
the miniature job learning tests but who scored below the cut point for the machinist
mate ratirg on the usual Navy classification tests, Finally, the criterion tests will
be administered to a sample of machinist mates who possess the same experience
in the Fleet as our "low aptitude"” sample but who have graduated from the machin-
ist mate "A"' school.

The end product will be a method for identifying those perscns who can be
successful in the Fleet who might otherwise be eliminated from consideration, The
results may suggesta dualistic testing approach in whichpersons scoring below
cut points on the usual Navy tests are given a ""second chance' througn a battery of
nonverbal miniature job learning tests,
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CHAPTER V

SUMMARY AND CONCLUSIONS

This study was designed to develep anonverbal, culture fair assessment pro-
cedure which identifies Navy recruits who can learn to perform Navy jobs in skiiled
ratings even though they fail to meet the usual selection standards as measured by
the current Navy classification tests, The underlying hypothesis was that recruits,
judged by the usual classification methods to be of "low aptitude” but who exhibit the
abiiity to learn and perform sample aspects of a Navy job, will be able to learn and
pcriorm on the total job--provided proper on-the-job training is given.

The machinist mate rating was used as a basis for testing the theoretic and
methodological concepts involved. A samijle of 50 white and 49 black "low apti-
tude" recruits took part in a series of miniaturc job learning and evaluative situa-
tions, These situaticnc sampled those jobs which arefrequently performed by ma-
chinist mates during tiaeir first six months in the Fleet or which are critical to
performance during this period. At the conclusion of each job learning session, a
skill based, nonverbal performance test was administered to each recruit, The re-
cruits also: (1) completed a personal background questionnaire, and (2) participated
in a post-test interview which inquii ed into reactions to the training and testing meth-
ods involved,

The personal background questionnaire was also administered to 118 persons
who met the usual qualifying standards for the machinist mate rate. Those "lc ;
aptitude' recruits, to whom the miniature job learning instructional tests were ad-
ministered, have been placed aboard ships of the Atlantic Fleet for entry intothe
machinist mate rating,

A bartery of criterion referenced performance tests has been developed for
measuring the level of Fleet achievement of those "low aptitude” persons who, on
the basis of the miniature job sample learning test results, were classified as
"probable acceptable” or "probable unacceptable" in terms of predictea Fleetper-
formance,

The scores of the "low aptitude' sampleon the mimature job learning  sts,
along witn the scores of the sample on the usual Navy classification testswere inter-
correlated, These data, along with interscorer reliability data and measures of cen-
tral tendency, were used as the primary basis for preliminary evaluation of the min-
iature job learning tests,

Preceding page blank P *




The personal history questionnaire was factor analyzed, and thefactor scores
of both the "low aptitude" and the "A" school sample were compared. Additionally,
the factor scores of the '"low aptitude' sample were correlated with their scores on
the mini learning tests and on the usual Navy classification tests, The results of the
work, completed to date, suggest the following conclusions:

1. The six miniature job learning tests measure factors
which are independent from the factors measured by the
usual Naval classification tests.

2. The white group and the black group performed equally
well on the miniature job learning tests; accordingly,
the tests are considered to be reasonably "culture fair, "

3. Adequate interscorer reliability was demonstrated.

4. Statistically significant differences were evidenced be-
tween the factor scores of the "itow aptitude” sample and
the factor scores of the "A" school sample on cight of the
nine cultural deprivation factors extracted from the cul-
tural deprivation questionnaire.

5. The mini job learming tests are less culturally loaded
than the usual Navy classification tests,

6. The type of testing program heredescribed is preferred
by "low aptitude" personnel over the usual type of classi-
fication testing performed in the Navy.
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iLESSON IV

Training Evaluation
Equipment Operation
Examiner Instructions

Task - This is a test of the examinee's ability to start up and shut down a

motor,

Test Materials - The following materials should be provided:

oaqm_m.a-wwu

9.

Two electric motors

Two long dipsticks

Two short dipsticks

Two rags

Two oil cans filled with red water

Two fuel cans filled with green water

Two battery boxes with extension cords

Scoring checklist for each student. Make sure the student's
name is on the checklist before you begin testing him.

Two stopwatches

General Directions to Examiner:

[3]]
.

Each examiner will be tested individually in a quici, well lighted
room or area.

All students, other than the examinee, must be kept outside of

the test room while testing is in progress.

Read very carefully and thoroughly the "Examinee Instructions. "
Be certain you understand the test and the method for administer-
ing it before attempting to give it to the examinee,

Make certain each examinee understands his instructions before
he begins the test. Supply no information beyond what is needed
for understanding the test procedure. Remember, this is a test
situation, not a training one.

Mzke certain that all examinees who have eyeglasses are wearing
them,

Allow each subject 10 minutes to start up and shut down the motor.
After you have finished testing cne subject, he is to remain quietly
in the testing room out of view (behind) the next testee,



T

e i e e o e — A A Ak 3 i 0 o ST i B e B M s et e na o 4m e

Directions to Examinees (to be read on tape)

"THIS IS A TEST OF YOUR ABILITY TO START UP AND SHUT DOWN
A MOTOR. MACHINIST MATES PERFORM TASKS VERY MUCH LIKE THIS. "

"I WANT YOU TO START UP AND SHUT DOWN THIS MOTOR IN EX-
ACTLY THE SAME WAY AS YOU WERE TAUGHT. TRY TO PERFORM EVERY
STEP EXACTLY AS WE SHOWED YOU DURING THE LESSON. YOU WILL ONLY
RECEIVE FULL CREDIT IF YOU PERFORM THE STEPS CORRECTLY AND IN
THE RIGHT ORDER. IF YOU DO NOT PERFORM THE STEPS IN THE RIGHT
ORDER, YOU WILL NOT RECEIVE FULL CREDIT. "

"YOU WILL HAVE TEN MINUTES TO COMPLETE THIS TASK. "

"BEGIN. "

Scoring of Equipment Operation Checlklist

1. Place a yes after each item that is performed correctly.

2. Place a no after each item that is performed incorrectly.

3. Leave the space blank if the step is not performed.

4. Encircle each correctly performed but out of sequence step.

5. Allow two points for each correctly performed step.

6. Allow one point for each correctly performed (circied) step out of
sequence, except for reversals of screwing on the oil and fuel tank
lids.

7. Do not allow any points for incorrect steps or for steps not performed.
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LESSON IV

Training Procedure for Equipment Operation

To the Instructor: Keep this sheet in front of you at all times during this
training session. Do and say exactly what is said on these pages.

10.

Procedure

Stand next to the motor,

Say: "I HAVE IN FRONT OF ME A SMALL MOTOR WITH A PUMP AT-
TACHED TO IT. THERE ARE SEVERAL STEPS I MUST PERFORM IN
ORDER TO START UP THIS MOTOR."

Say: "MY FIRST STEP IS TO REMOVE ANY OILY RAGS OR TRASE
LYING ON OR NEAR THE MOTOR. YOU CAN ALL SEE THAT THERE
IS A RAG NEXT TO THE MOTOR. I WILL REMOVE IT, IFI1DISN'T
REMOVE THE RAG, THERE IS A CHANCE THAT A SPARK FROM THE
MOTOR WOULD IGNITE THE RAG AND CAUSE A FIRE."

Remove rag.

Say: "THE SECOND STEP IS TO CHECK THE FUEL LEVEL USING A
LONG DIPSTICK. REMEMBER TO USE THE LONG DIPSTICK WHEN
YOU CHECK THE FUEL LEVEL,"

Hold up long dipstick.
Say: "THIS IS THE FUEL TANK."
Point to fuel tank,

Say: "I WILL UNSCREW THE FUEL TANK LID, CLEAN OFF THE DIP-
STICK, AND PUT THE DIPSTICK IN UNTIL IT TOUCHES THE BOTTOM
OF THE FUEL TANK."

Unscrew top of fuel tank, clean the dipstick, and put long dipstick in until
it touches bottom. Pull dipstick out of fuel tank and hold it up to theclass.

‘
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i1,

12,

13.

14,

15,

16,

17,

Say: "NOTICE THAT THE FUEL LEVEL IN THE FUEL TANK IS NOT
FULL. THE FUEL LEVEL MUST REACH THIS WHITE LINE TO BE
FULL,"

Point to white line,

Say: "SINCE THE FUEL TANK IS NOT FULL, I WILL ADD FUEL FKOM
THE FUEL STORAGE TANK WITH THIS FUEL FUNNEL. "

Hold up fuel funnel to class. Point to fuel storage tank. Insert funnel in
fuel tank, Unscrew fuel storage tank, Pour fuel from fuel storage tank
into fuel tank., Put fuel storage tank aside, Put lid on fuel storage tank,

Say: "REMEMBER THAT AFTER YOU POUR FUEL YOU MUST SCREW
THE LID BACK ONTO THE FUEL STORAGE TANK. NOW I WILL AGAIN
CHECK THE FUEL LEVEL WITH THE DIPSTICK. BEFORE I CHECK THE
FUEL LEVEL, I MUST WIPE OFF THE DIPSTICK WITH A RAG."

Check fuel level with long dipstick, after wiping it off with a rag.

Say: "YOU CAN NOW SEE THAT THE FUEL LEVEL HAS REACHED THE
WHITE LINE, MY NEXT STEP IS TO PUT THE LiD BACK ONTO THE

_ FUEL TANK."

18,

19.

20,

21,
22,
23.
24,

25,

Put lid back on fuel tanks.

Say: "NOW I MUST SFE IF THE OIL LEVEL IS CORRECT, I WILL CHECK
THE OIL LEVEL IN THE SAME WAY AS I CHECKED THE FUEL LEVEL
NOTICE THAT 1 USE A SHORT DIPSTICK RATHER THAN A LONG DIPSTICK,
AN OIL STORAGE CAN RATHER THAN A FUEL STORAGE CAN, AND AN
OIL FUNNEL RATHER THAN A FUEL FUNNEL. "

Point to these tnree items and mention their names again: "SHORT DIPSTICK,
OIL STORAGE CAN, AND OIL FUNNEL. "

Say: "THE OIL IS NEEDED TO LUBRICATE THE MOTOR AND THE PUMP. "
Say: ""NOW I WILL CHECK THE OIL LEVEL USING THE SHORT DIPSTICK. ™
Hold up short dipstick.

Say: "THIS IS THE OIL TANK."

Point tooil tank,
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26. Say: "I UNSCREW THE OIL TANK LID, WIPE OFF THE DIPSTICK,

AND PUT THEDIPSTICK IN UNTIL IT ° DUCHES THE BOTTOM OF
THE OIL TANK."

TR g
el T

27. Unscrew top of oil tank and put short dipstick in until it touches bottom.
Pull dipstick out of oil tank and hold it up to the class,

28. Say: "NOTICE THAT THE OIL LEVEL IN THE OIL TANK IS LOW, THE
OIL LEVEL MUST REACH THIS WHITE LINE. "

29. POINT TO WHITE LINE,

30. Say:''SINCE THE OIL TANK IS NOT FULL, 1 WILL ADD OIL FROM THE
OIL STORAGE TANK WITH THIS OIL FUNNEL."

31. Hold up oil funnel to class. Point to oil storage tank. Insert funnel in
oil tank, Unscrew oil storage tank. Pour oil from oil storage tank into
oil tank, Put oil storage tank aside. Put lid on oil storage tank.

32. Say: "REMEMBER, AFTER YOU POUR OIL YOU MUST SCREW THE LID
BACK ONTO THE OIL STORAGE TANK. NOW, I AGAIN CHECK THE OIL
LEVEL WITH THE DIPSTICK. BEFORE CHECKING THE OIL LEVEL, 1
AGAIN WIPE THE DIPSTICK GF#¥ WITH A RAG. '

33. Check oil level with short dipstick.

34, Say: "YOU CAN NOW SEE THAT THE OIL LEVEL HAS REACHED THE
WHITE LINE. MY NEXT STEP IS TO PUT THE LID BACK ONTO THE
OIL TANK."

MM, Sh SRR TR R R R .

35, Put lid back on oil tank,

36. Say: "NEXT I WILL CHECK TO SEE IF THIS VALVE IS IN THE BYPASS
POSITION. "

37. Point to valve,

38. Say: "THE VALVE IS NOW IN THE BYPASS POSITION, IF NO WATER
IS FLOWING INTO THE BUCKET. "

39. Point to inside of bucket,

40, Say: "NEXT, WE WILL CONNECT THE BATTERY WITH THIS PLUG. THIS
IS THE BATTERY AND THIS IS THE PLUG. "

A-5




41, Point to battery and plug. Put plug inio battery socket,

42, Say: "NOTICE THAT I PUT THEPLUG INTO THE BATTERY JUST AS IF
1 WERE PLUGGING IN A LAMP. "

43. Say: "NOW I WILL TURN ON THE IGNITION SWITCH. THIS IS THE IG-
NITION SWITCH."

44. Point to ignition switch and turn it on.

45, Say: "MY I INAL STEP IS TO TURN THE BYPASS VALVE ONTO THE PUMP. "

46. Turn bypass valve so that water pumps.

47, Say: "NOW WE MUST LEARN HOW TO SHUT THIS MOTOR OFF., ALL WE
HAVE TO DO IS TURN THE VALVE BACK TO THE BYPASS POSITION. NO
WATER SHOULD BE GOING INTO THE BUCKET, "

48, Turn valve to bypass.

0 NN

49. Say: "AND TURN THE IGNiTION OFF."
50, Turn off ignition,

51, Say: "YOUR FINAL STEP IS TO WIPE OFF THE FUNNELS WITH A RAG
AND WIPE UP ANY OIL AND FUEL SPILLS THAT OCCURRED., "

s

"y "

52, Say: "WE WILL GO OVER THIS ONCE AGAIN BEFORE WE ALLOW YOU
TO PRACTICE WHAT YOU HAVE LEARNED.

53. Empty fluid from o0il and fuel tanks back into their storage containers,
Perform steps 1-52 again,

3 54. Allow each man 10 minutes to practice starting up (the other students can
3 watch) and shutting off motor, Observe each man closely. Help them or
prompt them whenever they are having difficulty. Correct mistakes.




LESSON IV

Scoring Checklist for Equipment Operation

10.

11.

12.

13.

14.

16.

17.

18.

Name

Removes rag from under motor
Unscrews fuel tank lid

Wipes dipstick clean

Inserts long dipstick

Observes need for fuel

Does ..ot wipe dipstick

Adds fuel from fuel stor-ge tank

. with fuel funnel

Cleans long dipstick

Inserts long dipstick again
Observes adequate fuel level
Does not wipe dipstick

Puts lid back on fuel storage tank
Purs 1lid back on fuel tank
Unscrews oil tank lid

Wipes short dipstick clean
Inserts short dipstick

Does not wipe dipstick

Date
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19. Adds oil from oil storage tank
29. with oil funne!

21. Cleans short dipstick

22. Inserts short dipstick again

23. Does not wipe dipstick

24. Puts lid back on cil storage tank
25. Puts lid back on oil tank

26. Checks to sce if valve is in bypass position spot
{by looking in bucket)

27. Puts piug in battery socket
28. Turans on ignition swi“ch

29, Turns bypass valve on
(Prompt him to shut it off if he doesn't do it immediately)

30. Turn valve to bypass
31. Turn off igmtion
32. Does not pull plug

33. Cleans up funnels and spills of oil and tuel

Towal Points

A-8
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LESSON 1II

A.s::embly
Scoring Checklist

Name Date

1. Takes packing nut and stem

2, Screws packing nut to top of stem
3. Takes gate

4, Screws gate on bottom of stem

5. Winds gate all the way up stem
(Prompt if Step 5 performed incoirectly}

6. Inserts gote and stem assembly iuto body of valve
7. Screws ate and stem assembly on to badv of valve
8. Inseris handle onio top o7 stem

9. Screws handle onto tep of stm with handle nut
10. Screws on first 3/4" nipple
11, Screws on seccond 3/4" nipple

12. Checks asseinbled valve to sce if parts are fitted tightly

Total plus

Total minuc

A0




LESSON I
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15.
16;

17.
18,
19,

Mame of Trainee Date

Scoring Checklist for Making a Full Face Gasket

Uses round end

of ball peen hammer

and correct size gasket material

and taps out one bolt hole

lightly.

Inserts boltin hole.

Taps out diagonally opposite bolt hole and inserts bolt,
Taps out remaining bolt holes in any order

lightly.

Taps out inside circumference of flange

using round end of ball peen hammer

lightly.

Taps at outside circumference of flange

using flat end of ball peen hammmer

lightly, )

Remove tapped out pieces of gasket material from gasket
and flange,

No frayed edges in final product.

No gouges or scratches in final product,

Does not ruin or ihrow away any pieces of gasket material.




