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This paper concerns two features of a project on the

assessment of job potential: the J-Coefficient, and the J-Scale. The
J~Coefficient is a means of determining the validity of a test for a
position on the basis of (1) the Beta Weights for predicting test
scores from a set of elements and (2) estimates of importance of each
element in the particular job. The other feature, the J-Scale, is a
method in which elements of ability, knowledge, skill or personal
characteristics are selected for a particular job, on the basis of
their amenability to valid ratin¢g when examiners evaluate experience,
training, education, etec., as well as tests. See also TM 001 164-166
for further information on the Job Element (J-Scale) method.
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Substance of Presentntion on

The J-Coefficient and Job-Element
Procedure as a Means of Integrating
All Evidences of Ability to Meet
Educational or Job Requircusenis

APGA Convention - April 8, 1963

Ernest S, Primoff .
Personnel Measurement Research and Developmant Center
United States Civil Service Commission
Washington, B, C,

My early work with the J-Coefficient and Job-Element procedure is describved
in the enclosed paper by Dr. Maslow, "Summary of Paper on Job Analysis
Techniques Presented at the Personnel Selection Institute, Public Personnel
Association, Chicago, Illinois, October 1958." You will find additional
information in Lawshe and Balma, Principles of Personnel Testing (second ed.)
McGraw Hill, 1966, pages 255-257, 271, 292-293, and in additional references
given there,

One feature of the Job-Element procedure is the J-Coefficient. This co-
efficient, as explained in the above citations, is a means of determining
the validity of a test for a position on the basis of (1) the Beta weightis
for predicting test scores from & set of elements and (2) estimates of
importance of each element im the particular job.

Another feature in the Job-Element procedure is the J-Scale, in which slements
of ability, knowledge, skill or perscnal characteristics are selected for a
particular job, on the basis of their amenability to valid rating when exam-
iners evaluate experience, training, education, etc., as well as tests.

An early application of the J-Scale method is shown in "Applicatien of Joo
Element J-Scale Method to Job Analysis and Selection of Inspectors," a copy
of which is enclosed. (The present J-Scale formula represents an improvement
over the one shown in this paper.] The rating scale for Element 2, Ability
to Learn to Make Acceptable Inspection Reports, on page 8 of this enclosure,

.shows how test and other evidences are used to evaluate an element.
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The purpose of my presentaticn =t the APGA Cenventlon was o
the latest work I have been doing in the Job=Llewment procedur
especially appropriate when dealing with deprived groups. Al I
studies in this work had been with jobs, for this presentztion I used righ
school data in order to snow the application for scholastic counseling.

In the J-Coefficient procedure, Beta weights are determined Ifor each of a

set of elements to predict a test score. The sum of products of these Beta
weights times correlations of elemants with jobo (by definitlion proportilional

to importance of element in job) is equal to the validity coefiicient vnen
there are enough elements to completely determine test {(that is, when multiple
R of test score on elements is unity).- \

there are not enough elements to completely determine a test

case, Betas may be divided by R, assuming that the part of the variance that
ijs in a test, but not in the elements, is similar to the part oi tne variance
that is in the elements.

Table 1 in the handout shows the test weightis (Beta/R) for each of five

elements to predict certain tests. For examnple, the Paper [for. soard is

made up of about .25 x Knowledge of mechanic's tools and machines, .20 x Interest
in reading written material, .06 x Understanding mechanical devices, .2L x
Education, and .66 x Trades Interest. In examining practice, several evidences
are used to measure each element; however, for the purpose of this presentation,
only one evidence was used for each element, as shown in Table 1.

This type of analysis is more meaningful than the usual factor analysis because
jt is in terms of real elements that are defined in advance in terms of the
specific evidences that are most appropriate for the domain, and can actually
bemeasured for each subject. In orthogonal factor analysis, the factors are

not defined in advance of the study, and the scores of each subject on each
factor can be estimated only roughly. The basic difference between elements

in the Job-Element procedure and factors in orthogonal factor analysis is that
the elements are expected to be related (i.e., not independent). This is

an advantage, since real abilities tend to have fairly high iniercorrelations.
Because elements are not independent, Beta weights have to be used instead of
sirple correlations. Intercorrelations are sums of products. of Beta weights
times correlations, rather than correlations times correlations as in orthog-
onal factor analysis,
Since J-Coefficients are sums of products of Betas and r's, the geometric

form for an element involves two axes, with Betas to predict tests on one

axis and correlations with tests on the other axis. Chart 1 shows the geometric
form for one element--Knowledge of mechanic's tools and machines. (The J-Co-
efficient formula is the generalized formula for elements or factors, regard-
less of whether the elements are independent or not. In orthogonal factor
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analysis, r's and Betas are equal becazuse {actors nrave zero intercorrelations,
and so there is no disiinction between r's and Betas.)

J-Coafficients can be calculated between two tests by summing ‘he products
of seta times r on the elements. These J-CoefIicinonis represent inat part
of the test intercorrelations that is related to the elemanis. (Actually
these are two J-Coefficients, on: for Beta of Tarh A times r of Testu B,

and one for Beta of Test B times r of Test A. A single coefficiw.t can inen
be achieved by taking the geometric mean of the two.)

Tanle 2 shows the J-Coefficient (computed from the Beta weights shown in

Tabie 1 and the correlaticns of the tests with the elements)}. whie correlation
batvween J-Cooi ™ ieats and actual intercorrelations of the tests 15 9L ¢
The greatesi discrepancy is for intercorrelation of Stenquisv 1 ard Stencuist
2, because these tests include a common factor that is not ia the elements

and therefore would not affect the J-Coefficient. The common factor probably
has to do with the fact th-t the same author produced beth tesus for a. very
sirilar purpose, so that t.ese two tests have in common some very specific
test variance. :

. §'r:e the element weights are Betas, and since pupils have been given actual
ravings in each element, "synthetic'" test scores can be obtained by applying

the Beta/R weight to standardized element ratings. Table 3 shovs the syntnetic
test scores and the actual test scores on the Otiz. The formula for this
synthetic test score is given in Table L. For some pupils, the synthetic

test score and the actual Otis score are quite close; for example, the synthetic
score for pupil No. 1 is 33, and the actual score is 32. (See note on page L.)

" On the other hand, for some pupils the synthetic score is higher. For example,

pupil No. 19 gets a synthetic score of 4O, and an actual score of 29. Since
the synthetic score is based on abilities, it is likely to be more representa-
tive of academic grade than the Otis score if the pupil has difficulty taking
tests. In the case of this particular pupil, where the synthetic score was
40, while the actual Otis score was only 29, the academic high school grade
was 4.0, very high. There were. a number of pupils, on the-ciier hand, like
pupil No. 21, who have higher Gtis scores than synthetic scores. These pupils
were usually a year or more younger than the class and probably had not had

an opportunity to demonstrate ability on elementis such as in Table 1, bhut were
able to demonstrate potential in the actual Otis test. Thus, pupil No. 21
who got L5 on the actual Otis and only 28 on the synthetic test, also got

4.0 in academic grade.

In civil service practice, it would probably be necessary to count the higher
of the two scores--the synthetic score or the actual score. For counseling
purposes information dvailable to the counselor could be used to indicate to
him which score is more meaningful in an individual case.
#when all intercorrelations are included: rj5 ryg ..... 23nd Tp) rqp ete,
In the tablem, r's that would be under the éiaganal of a matrix arg not

given, - A )
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A final aspect mentioned in the presentatioﬂ was the use of
1v:15 in determining eleicents present in a test bui now
racial

an
Dfﬁsn, such an element may discriminate against ceriain
roups, and it is useful to be able to put the statistical
. west to eliminate certain urnnecessary elements. One exa bt
arithmetic test where the Lest includad content QbVlOUSlj req h1r$nh ﬂemgry,
but where memory as measured in the test nac no Beta welgnht on newory required
by jobs. By decreasing the content of memory from tne arithmciic test, a
test was developed which can "pass" applicants frow deprived groups wno can
take an apprentice training course but who coula not pass the oripinal
arithmetic test. . ,

It is enphasized that the data used for the presentation were selacted
because they were available to illustirate a procedure. In practice, it would
be necessary to use the most appropriate elements for any particular situation.

Note: Before calculating synthetic scores, elements with neguti-e weighis
for an ability test are eliminated for that test, and Seta weights
are recomputed, since logically abilities should be addivive positively
in any test. Thus, Element 1 was eliminated before synthetic scores
were computed for the Otis test.
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a1 Bxtending Test Validid
gy lion=Traditional heu=4r :h Apgpreaches)
APSA Convenbtion - April 8, 165
B Primoff
Personnel Me“surgmﬂuu Eesearch and Development Centey
United States Civil Yervice Commdssion
Wasnington, D. .
Table 1
Test Weights (BetusR)

(Based on data for Jordsn Junior
High Schosl puplls regzirbed in
Paterzson, D. G., Ellivut, Re ¥,
Anderszen, L. D., Toops. H. A., an
Heidbreder, Bdna. {1930} Minneapolis
mecharical ability tesse. Unlv. of
Minn. Prese.)

Faper Ninnﬁs Stanguist Hinn., [ Otis HAgehan.

Form | Spat.j Pilc. 1) Ple. 2| Assem.{Ment.A.] Tul Test

Biard ) B od s . N e

trnowiedge of meshanic’s 21:67 14930 3534 Hh61 7309 =gl E 2889
tonls and machines ’Lviaaﬂca-f

Wl
1
Duality >f snhop work

In.erest in resdiog written 1965 0655 =LOSS
material (hvideuse-«literar;

interest blank)

Understanding mechanicsl ouis  [oh83 | shev
devices (Evidenc sa--Reported

experiance in mechuanleal

sperations)

Rducation (L. dsnca--Academic 22 10399 § 1191
grades)

Trades Interest (Evidsnce-- o o
Tradaes interest blank) 6571 15932 | 3L9i
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Chazt 1

Elemant 1 - Knowledge of mechanic’s tools and machines
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Table 2

i

J~Coefficients Compared With Actual Test Intercorrelations

Jd~Coefficient

58
63
33
36
L8
Sh

L8
33
L3
Ll
58

36
33
Sl
LO

23
L2
20

35
32

22

Actual Correlation

57
63
37
30
L2
56

4O
35

68

L2
39
56
23

5L
L6
11

Lo
21

13

Correlation between J-Coefficients and actual correlation coefficients = 994
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