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Validation and Comparison of Homogeneous
and Occupational Interest Scales
Richard R. Reilly
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Occupational interest scales and homogeneous
scales were developed and compared in a double
cross-validation design. A sample of 3,072 Air
Force personnel was randomly divided for study
purposes. Homogeneous scales were developed in
each half-sample using a backward item selection
procedure. Occupational scales were developed by
selecting items which discriminated satisfied per-
sonnel within a career field from a "men-in-

general" group. A Bayesian classification procedure
was then used to cross-validate the scales developed
in each half-sample. The results indicated that the
occupational scales were slightly superior in cor-
rectly classifying satisfied personnel versus men-in-
general. However, correlations between all interest
scales and job satisfaction indicated generally
higher validity for relevant homogeneous scales
than for occupational scales. It was concluded that
where prediction of group membership or occupa-
tional choice is desired, occupational keying should
probably be the preferred approach. However, when
concern is with a broader range of criteria, homo-
geneous scales may offer more general utility.

Interest inventories, such as the Strong Voca-
tional Interest Blank (SVIB), the Minnesota
Vocational Interest Inventory (MVII), and the
Kuder Occupational Interest Survey, have been
widely used in guidance and vocational coun-
seling for many years. 1’his widespread appli-
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cation has been supported by extensive research,
particularly on the SVIB, which has demon-
strated large and stable differences among
occupations with respect to interests.
The use of these instruments within non-

academic organizational settings has been limit-
ed, however. One of the reasons for this limited
use may be the lack of evidence of validity for
criteria other than occupational choice (e.g.,
Buros, 1975). Perhaps a more fundamental
reason is that inventories, such as the SVIB,
were intended to be of general use and, with the
exception of the MVII, are oriented toward the
professions.
For organizations interested in using interest

assessment as a tool in career planning and
placement, an obvious alternative to the pub-
lished inventories is to &dquo;tailor make&dquo; an interest

inventory. Such an instrument would pre-
sumably more closely reflect the characteristics
of the organization and the jobs being con-
sidered. Information from job analyses could be
used to develop items and scales and could be
empirically developed and validated for the

particular jobs of concern.
The primary purpose of the present investi-

gation was to use such an approach for the
development and validation of an interest inven-
tory for a set of eight Air Force occupational
careers. A second purpose was to compare two
different methods of interest scale development.
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Methods of interest scale development have
generally followed one of two principal ap-
proaches, the occupational scale approach
and the homogeneous scale approach. Occupa-
tional scales are developed empirically by
selecting items which discriminate significantly
between members of an occupational group and
a general group representative of the population
of interest. Homogeneous scales, as the term

implies, consist of sets of items measuring some
unitary interest, such as &dquo;mechanical interest.&dquo;
Item analysis can also be used to eliminate items
with low item-total correlations from homo-

geneous scales. Despite the widespread use of
these two methods of scale development, few
direct comparisons of occupational versus

homogeneous scale development have been

made, Schumacher’s (1959) study being an ex-
ception. The present investigation examined the
accuracy of prediction of occupational choice, as
well as relationships with job satisfaction for
both types of scales.

Method

Samples
Two all-male samples were included in the

present investigation. The first sample consisted
of 3,072 Air Force personnel randomly drawn
from one of the following eight career fields:
Weather Observer (~V=454), Radio Relay Repair
(~V=406), Ground Equipment Repair (N=348),
Aircraft Maintenance (~V=368), Vehicle Repair
(N=344), Accounting Specialist (N=461), Ad-
ministrative Specialist (N=383), and Security
Specialist (N=308). This sample was randomly
divided by first grouping all personnel by career
field. Then, within each of the eight fields each
subject was ranked by total Airman Qualifying
Examination (AQE) score. As a final step, each
pair of subjects (in rank order) within each
career field was considered and one of the two

randomly assigned to Sample A, the other to
Sample B. The result of this procedure was the
formation of two half-samples in each of the

eight career fields with approximately equal

AQE means and standard deviations. All per-
sonnel in the first sample had at least six, but
not more than 42, months of on-the-job ex-
perience in a given career field.
A second sample consisted of 312 basic re-

cruits who served as a &dquo;men-in-general&dquo; (MIG)
group. This sample was randomly divided by a
simple random assignment procedure, since

AQE scores were not available.

Inventory Development
Based on general job analysis information on

Air Force career fields included in the study and
a review of other occupational interest in-

ventories, an initial pool of 400 items was

developed. Each item presented an activity (e.g.,
&dquo;Tinker with a broken sewing machine&dquo;) and re-
quired the examinee to mark a &dquo;like,&dquo; &dquo;dislike,&dquo;
or &dquo;indifferent&dquo; response. Of the 400 items 323
were classified on an a priori basis to be in one
or more of 13 major interest areas relevant to Air
Force careers in general. The remaining 77
items were classified as miscellaneous.
The interest areas and number of items in

each were as follows: Audiographics (18); Food
Service (18); Pedagogy (12), M-Scale, a scale de-
signed to reflect interest in activities generally
related to the military (20); Leadership (13);
Computational (26); Health Service (28); Scienti-
fic (34); Electronic (31); Mechanics (40); Clerical
(40); Outdoors (33); and Academic (49). In the
actual inventory, items were presented under
each of four headings: Occupations (90 items),
Work Tasks (210 items), Leisure Activities (70
items), and Desired Learning Experiences (30
items).

Job Satisfaction Measure

Four job satisfaction scales were developed
and titled &dquo;Job,&dquo; &dquo;Peer,&dquo; &dquo;Supervision,&dquo; and
&dquo;Air Force.&dquo; The 16-item Job scale was designed
to measure intrinsic satisfaction with the actual
work activities. The 10-item Peer scale was de-

signed to measure satisfaction with one’s co-
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workers. The Supervision scale contained 12
items relating to satisfaction with one’s super-
visor. The Air Force scale was an 8-item scale
aimed at measurement of satisfaction with

working conditions in the Air Force. Items were
written in brief form, often consisting of only
one word. Items were also stated in such a way
that positive response to some items would indi-
cate satisfaction and to other items, dissatisfac-
tion.
The four job satisfaction scales were modi-

fications of scales used in the Job Description
Index (JDI) of Locke, Smith, and Hulin (1965).
A similar approach was considered appropriate
because of the relatively low reading level in the
JDI and research indicating that the JDI scale
scores have predictive, convergent, and dis-
criminant validity, as well as internal consis-

tency and stability (Robinson, Athanasiou, &

Head, 1969, pp. 105-107). In addition, respon-
dents were asked to indicate their overall degree
of satisfaction on a four-choice item with the

following options: very satisfied, moderately
satisfied, moderately dissatisfied, and very dis-
satisfied.

Analyses

Classifying satisfied and dissatisfied
personnel. A two-step plan was initiated to

assign Sample 1 individuals in each career field
to satisfied within-career (SWC) and dissatisfied
groups. First, within each field and in each half-

sample, satisfied and dissatisfied groups were
formed according to their responses to the over-
all job satisfaction question. Personnel re-

sponding &dquo;very satisfied&dquo; or &dquo;moderately satis-
fied&dquo; were classed in the satisfied group, and
those &dquo;moderately dissatisfied&dquo; or &dquo;very dis-
satisfied&dquo; were classed in the dissatisfied group.

Second, a stepwise regression analysis was
performed within each field to find the linear
function of the four satisfaction scores which
best separated the satisfied from the dissatisfied
personnel. This linear function, or Satisfaction
Index, was then used to rank all personnel

within a career field in terms of &dquo;satisfaction.&dquo;
The first N., subjects with the highest scores were
chosen as the satisfied group, where Ns corres-

ponded to the number of subjects indicating
overall satisfaction. This procedure resulted in
the proportions of satisfied and dissatisfied per-
sonnel within each field being the same as those
estimated from the overall question, but with the
classifications based on the more reliable satis-
faction scale scores. This procedure has some
similarity to approaches described as &dquo;boot-

strapping&dquo; (e.g., Dawes & Corrigan, 1974).
Homogeneous scales. To achieve the

homogeneous scales, a backward selection

procedure was used to reduce the number of
items in an a priori category. All homogeneous
scales were limited to a maximum of 16 items. In
the case of scales with fewer than 16 items, the
only items eliminated were those with negative
correlations with the total scale score. The deci-
sion to use 16 items was based on the findings of
Katz, Norris, and Halpern (1970), who achieved
internal consistencies above .90 for interest
items in 11 of 12 interest scales, using a similar
item response format. The following procedure
was used independently with each half-sample:

1. The correlation was computed between each
item in the K items assigned to a scale and
the total score based on the remaining items
in the same pool.

2. The item with the lowest item-total corre-
lation was eliminated and a new set of item-
total correlations, based on the K-1 re-

maining items, was computed.
3. The procedure was repeated until a total of

16 items remained (for the two a priori cate-
gories with less than 16 items, only those
items with negative item-total correlations
were eliminated).

Occupational scales. For the development of
occupational scales the scores of personnel clas-
sified as dissatisfied were not included in the

analyses. Within each career field the zero-order
correlations between each interest item and a
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dichotomous criterion were computed. The
dichotomous criterion was scored 1 if the subject
was a member of the SWC group and 0 for the

comparison group, which was always Sample 2
(men-in-general). The 50 items having the

highest correlations (regardless of sign) with the
group membership criterion were selected from
the 400 items. These 50 items served as inde-

pendent variables in a stepwise regression analy-
sis with the dichotomous criterion. Items were
added until the increment in the squared mul-
tiple correlation was less than .0025. The

variables, added up to this point, constituted the
occupational scale. Unit weights were applied to
each item for final scoring purposes. (It was
necessary to reduce the search for items to com-

prise these scales from 400 to 50, because 400
independent variables was too large for the step-
wise regression computer programs used.)
A similar procedure was used to arrive at the

best linear function of a priori scale scores for
separating each group of satisfied personnel
from men-in-general within each career field. A
stepwise regression analysis was performed,
using the dichotomous criterion representing
group membership. Scales adding at least .0025
to the squared multiple correlation were re-

tained. Regression weights were rounded off to
integer values for final scoring purposes.

Cross-validation. The occupational scales
and linear functions of homogeneous scales

developed in each half-sample were cross-vali-

dated on the other half-sample. For each subject
in the cross-validation sample the probability of
membership in either the career group or the
men-in-general group was computed using the
Bayesian probability function described by
Cooley and Lohnes (1962, p. 138), which utilizes
information regarding differences both in group
frequencies and in group dispersions. For each
career group the proportions of cross-validated
hits and misses were compared for the homo-
geneous scales and the occupational scales using
McNemar’s test of correlated proportions
(McNemar, 1962).

Final scales. Once the cïûss-validation was

completed, data from the two half-samples were
recombined and a final set of occupational and
homogeneous scales was developed. Correlations
between each of these scales and the overall
Satisfaction Index (based on the combined

sample for each career) were computed.

Results

Classi8cation of Satisfied Personnel

Table 1 shows the intercorrelations and in-
ternal consistency coefficients for the four job
satisfaction scales based on responses to 3,072
Air Force personnel. Also shown are the scale
correlations with the overall satisfaction item.
All of the correlations in Table 1 are significant.
The high correlation reported between the JDI

Table 1

Satisfaction Scale Reliabilities

-- and Intercorrelations

Note. Internal consistency coefficients are shown in parentheses.
---- 

The correlations were based on the total sample of 3,072
airmen. All correlations are significant with p< .001.
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Work and People scales (Robinson et al.,
1969) was not found for the Job and Peer scales
in the present study, even though the two pairs
of scales are similar. The estimates of internal

consistency for the Job and Supervision scales
were comparable to those reported for the JDI
which were reported (Robinson et al., 1969) to be
above .80. The internal consistencies for the
Peer and Air Force scales were considerably be-
low that standard.
The overall satisfaction question correlated

much higher with the Job scale than with the
other three scales, indicating that satisfaction
with the intrinsic nature of the work activities
which a career entails is of major importance.
This result was further underscored by the con-
sistently highest regression weight for the Job
scale in the within-career regression equations
used to form the Satisfaction Index.

Table 2 shows the number of personnel within
each career field in each half-sample, along with
the percentage classified as satisfied. The per-
centage satisfied within each career field was
approximately the same in each half-sample.
The Security Specialists had the lowest percen-
tage satisfied by far, with 27.9% in Sample A
and 20.8% in Sample B. All of the remaining
career fields had at least 40% satisfied. Over all

careers, the percentage satisfied was 47.9 in

Sample A and 48.7 in Sample B.

Homogeneous Scale Development

The internal consistency coefficients for the
homogeneous scales ranged from .94 for Elec-
tronics to .81 for the M-Scale in Sample A. The
range in Sample B was almost identical, with the
lowest alpha at .82 for the M-Scale and the
highest alpha at .94 for Electronics. Median

alpha coefficients were .89 for Sample A and .90
for Sample B. In general, the internal consis-
tency coefficients were slightly lower than those
reported by Katz et al. (1970, p. 38) for 10 of 12
scales, but comparable to those reported by
Kuder (1956, p. 21).
With the exception of the Pedagogy scale (11 1

items in both half-samples) and the Leadership
scale (12 items in both half-samples), all scales
were comprised of 16 items. Overlap between
the final sets of items selected in each half-

sample for each homogeneous scale was high for
most of the scales. Only the Scientific (3 of 16
items overlap) and Outdoors (6 of 16 items in
common) scales had less than 80% overlap for
the two half-samples.

Occupational Scale Development

The number of items selected for each

occupational scale ranged from 38 to 17 in

Sample A and from 27 to 18 in Sample B.
Table 2

Number of Personnel Within Each Career Field

and Percent Classif ied as Satisfied
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Multiple correlations with the dichotomous
criterion in Sample A ranged from .71 to .83. In
Sample B the multiple R’s ranged from .64 to
.82. Note that these multiple correlations were
achieved with exact optimum weights. For cross-
validation purposes, unit weights were used. Al-
though there was some overlap in items selected
in the two half-samples for the occupational
scales, the amount was much less than that for
the homogeneous scales.

Cross-Validity
Table 3 shows the percentage of correct classi-

fications achieved with the homogeneous scales
and the occupational scales. In Sample A, three
of the chi-square values indicated significantly
more correct placements were made with the
occupational scales. In Sample B, two of the chi-
square values reached significance, also in favor
of the occupational scales. It should be noted
that the chi-square values for the different
careers within a half-sample are not inde-

pendent because the same men-in-general group
was involved in each comparison. Although not
overly strong, there was a trend for a higher per-
centage of correct classifications with the

occupational scales.

The occupational scales also performed better
relative to the &dquo;base rate&dquo; (in this case, the base
rate was the N for the larger MIG group divided
by the sum of the N’s for the MIG and SWC
groups). Tests of correlated proportions were
used to make comparisons with the base rates.
In 10 of the 16 comparisons the number of hits
with the occupational scales significantly
bettered the base rates, as compared with 8 of 16
for the homogeneous scales. As might be ex-
pected, poorer results were obtained relative to
the base rate when the SWC group was small
relative to the MIG group. In the case of

Security Specialist, which was the smallest SWC
group, the percentage of hits achieved with the

homogeneous scales was actually lower than the
base rate.

Correlations with Satisfaction

The correlations between the homogeneous
scales and the Satisfaction Index are shown for
each career field in Table 4. Also shown are the
correlations between the relevant occupational
scale and satisfaction within each career field. It
should be noted that correlations for both types
of scales are based on complete sample data.
Since the Satisfaction Index was not involved in

Table 3
Percent Correct Classifications Achieved with Homogeneous

and Occupational Scales in Cross Validity Samples and
X2 Values for Tests of Correlated Proportions
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the item selection for the homogeneous scales
and was only indirectly involved in item selection
for the occupational scales, correlations with the
Satisfaction Index should not be overestimated
due to capitalization on sampling error.
With the exception of Aircraft Maintenance,

all of the occupational scales had significant cor-
relations with satisfaction. In most cases,

however, a logically appropriate homogeneous
scale had a higher correlation with satisfaction
within a career field. The Electronic scale cor-
related .27 with the Satisfaction Index within the
Radio Relay Repair career, for example, as com-
pared with an r of .10 for the relevant occupa-
tional scale. For Accounting Specialists, the

Computational and Clerical scales correlated .57
and .35, respectively, as compared with .20 for
the Accounting occupational scale. In only one
career, Security Specialist, did the occupational
scale have the highest correlation (.21).
Some of the homogeneous scales which were

developed for general use, such as Academic
and Outdoors, were nearly orthogonal to satis-
faction for personnel in the eight career fields
chosen. Interestingly, the M-Scale, which was
designed to measure interest in militarily related
activities (e.g., &dquo;March in a parade&dquo;), was signi-
ficantly related to satisfaction in seven of the
eight careers. In general, it might be concluded
that the slight superiority of occupational scales
for discriminating SWC personnel from MIG
was reversed for the prediction of satisfaction.

Discussion and Conclusions

The results of the present study do not clear-
ly support either the homogeneous or the oc-
cupational method of scale development as

better. Occupational scales were better in terms
of predicting whether a subject was in the MIG
or the SWC group. The homogeneous scales, on
the other hand, had generally higher correla-
tions with satisfaction. Both types of scales had
some utility for both criteria.
With respect to the prediction of occupational

choice, the present results are consistent with

the findings of Schumacher (1959), who found
cross-validated empirical keys to be more accu-
rate than homogeneous scales in classifying
male senior medical students into post-graduate
study areas. The large number of studies done
with the SVIB (Campbell, 1971) further attests
to the usefulness of empirical keys for categori-
cal types of criteria. It is worth noting, however,
that even with a Bayesian procedure to optimize
cutting scores, the hit rate for Security Specialist
was lower than the base rate. Schmidt (1974) has
discussed the consequences which a relatively
small occupational group has for base rates and
utility of the SVIB. In the present study. all hits
and misses were considered equal. Attaching
specific values to different outcomes (e.g., false
positives) could have produced a significantly
different picture with respect to the utility of the
scales.
The more general utility of occupational

scales for criteria other than career choice may
be limited. In the present study, correlations
with satisfaction were relatively low, and lower
than the correlations between satisfaction and

logically appropriate homogeneous scales. As

pointed out earlier, there is little evidence that
occupational scales are predictive of other
criteria, such as tenure. The explicit and inci-
dental selection of SWC group members may be
one factor which works to lower the usefulness of

occupational keys for other criteria. Reilly and
Echternacht (in press) have shown how the em-
pirical item selection procedures used in occupa-
tional keying tend to favor items which are more
highly correlated with explicit selectors than
with satisfaction. Homogeneous scales, since

they proceed from a logical or theoretical base,
would appear to have a greater likelihood of re-
lating to a wider range of criteria.

It is concluded that where predicting group
membership or occupational choice is of chief
concern, occupational keying should probably
be the preferred approach. However, when con-
cern is with a broader range of criteria, homo-
geneous scales would seem to be a better

approach.
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