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From the standpoint of tinding out the value of certain tests as
an aid in seleotion of Army perscnnel, it was thought to be of consider~
sble interest to prepare a Getailed study of the relation botween ability
as shown by ratings and scores on four pencil-gnd-paper tests of men in
three Engineer Companies at Fort Belvoir. The previcus report contained
the scores of individuels tested and a statement of the average and
variability of the distributicn of scores in each company. Of the whole
group of 152 men tested, ratings of officers were received cn a total
oflzém-mfrontheﬁhlznginwa,Mt‘romthssfathmgmeqra; _
and 63 from the 3%94th Engineers. _Z [é /
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Since the 5th Engineers' ratings were made on a different scale,
and with spscific attention to performance in two ccoupations according
to the actual duties of the men conderned, their results have been
treated in a different way from those of the other two organizations.
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A tabulation of the iv men from the 5th Enginser Company, sub-
divided into mechanics and clerks, is presented herewith (Table II).
This teble gives opposite the name of each man his rating and sccre on
the test relevant to his occupation. From such a small number of cases,
it 15 impossible to draw any general conclusion regarding the value of
the tests in prediocting ability. It will be noted that both lists con-
tain individusls whose test scores disagree strikingly with their ratings.
This does not necessarily mean that the tests are of no valus in predict-
ing a man's performance. GCharacteristics of an individusl other than
his ability play an important part in rating him. Teats of this type
do not give any information sbout sush factors.

The fact that certain of the tests under ccnsideration in the
present study do show selective power for the men from the cther come
panies illuatratss the advantage to be gained from their use where a
sizeabls number of men is avallable for selection.

A correlation coefficient is a measure of the degree of relstion
batwesn two sets of measures -~ in this caso between a set of test-
scores and ratings. Correlation cocefficients were computed between
test-sccres and ratings for each mt, separately for the 56th and
394th Engimcers Companies. For the 56th Enginsers, a Shop Company,
thess coeffiolents rangs from .32 for the Alpha test to .40 for the
two mechanical ability tests. The order is reversed for the 394th
Engineers, a Depot Company, Alpha ranking highest with .48 and
Mschanical iovements lowest with .13.

A coefficlent of correlation between test score und some measure
of suocess tells how valid is the prediction of success when only the
test-soore is known. The coesfficient itself is a mathematical expression
for the degres to wilch the two sets of msasures tend to vary together.
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If a high score in one measurs (such as a test) always goes with a

high score in snother measure (such as a rating) and low scores in

the first measure go with low scores in the second, the correlation

is high and positive. The extrems of this condition sccuras when this
correspondence in rank is perfedt and accordingly the score in one

set may be invariably predicted from knowledge of the other. This

neans & correlation of + 1.00. The opposite extreme is the case in
which high scores in one set correspond with low scores in the other
get. In this case the correlaticn coeffioient is - 1.00. If the
correspondence between the two sets is nil, the correlation coeffi-
cient equals zero. Values (such as the cnes shown) between sero and

+ 1.00 indicate a certain degree of positive relationship. They are

not to be interpreted directly as percentages of relationship. In
general, high scores will tend to go with high ratings, and the vari-
ation in rating for any given score msy he predicted from knowledge

of the carrelation coeffiolient for sny given score. Geocmetrically,

such a coefficient is the slope of the line of hest fit %0 the mesn
ratings for each interval on the test-score scale. Enowing the equation
of this line and the variability about this line makes possible an
estimate of the distribution of ratings at any given score. If we have
the score of a man on a certain teat, we may, imowing nothing else about
hin, stats what the probabilities are that he will mske a certain rating.

In the case of the 44 men from the 56th Engineers, for example,
tle aotual distribution of individuals according to mechanical movements
soors and ratings (shown in the table) gives a picture of how it is
posaible to predict ability from test score. The 0'Rourke Mechaniecal
Aptitude Test gives as useful predictions of ratings of shop men as
does the Machanical Movements Test, The discussion will be centered on
Mechanical Movements results, however, since it requires only one-third
the tims of the other test. Also, the Lechanical Movements correlates
significantly only with shop work, and the O'Rourke with both shop and
clerical work., For discriminstion at the lower range of mechanicel
abiliSy the O'Rourke test is preferable, since there are a number of
sero scores on the Mechanical Movements Test.

The correlation betwesn Lschanical Movements test scores and
ratings was .40, indicating & fairly strong positive relationship
between the two measures, a oondition borne out by Table 2. Poor men
tend to be concentrated at the lower end of the test-score soale, good
mn at the upper end. From this distribution Table 3 was constructed
giving the proportion of man falling in a ocertain range of ability
(rating "fair® or better) for each score on the test. All the men
sooring in the highest 5-point interval (20-24) have the compstence
represented by a rating of 3 (fair) or better. If we consider anly the
loweat class in the test-score scale, we can see that only 24 out of
100 men having a score of 0-4 have the competence represented by a
rating of 3 or bettor. The higher we go on the scale of the test to
Bake our selections, the grester the proportien of average and bettex

than--vors oooen i1 be chtadnad,
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A similar analysis of the distribution of Alpha scores for the
394th Engineers (Table 10) would indicate that 100 out of 100 men
scoring 90 or above receivs a rating of "falr® or better. Ths Alpha
test, as shown by the gize of its correlation for the 394th Engineers
(Table 1), is the best test for predicting ratings of these men.

Results on the Clerical Checking Test (as evidenced by Table 1)
are somewhat incenclusive. The War Department has published a new
Clerical Aptitude Tast, which is more comprehencive than the Clerical
Cheslking test. It !s suggested that the new Clerical Aptituds Test be
tried out with groups of men such as the Companies under sonsideration.
Supplies of this test (A.3.0., Form 18-1p) with direetions for giving
and scoring, and also of the Mechanical Movements Test (A.G.0., Form
18-2ap) may be obtained from Corps Area Headguerters.

Pending further studies based on lurger numbers of cases, the
following suggestions are offered:

As an aid in selecting men for shop work, the Mechanical
Movements Test wovld be useful. If & score of 15 or greater is taken
as the ninimum for susch selection, a larges proportion of the men c-csen
will have average or better-than-average ability for this typs of .ork,

For selecting men for depot and supply duties, the Alpha or
a similar test, offers the best possibilities. The minimum Alpha scare
to assure a large proportion of men having average or better-than-
average ability would be 90. This is approximately equivalent to a
mean standard score (100) on the General Classificatiocn Teste
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