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/ . ABSTRACT

Two approaches to interest inventory validation are considered..The choice between the two
: depends on the use being validated. The first approach assumes that interest inyentories are to
be used in predicting which occupations counselees will enter or prefer. The second assumes
that interest inventories are to be used in suggesting occupations for counselees to consider on
the basis of compatibility of interests. Validation of these two uses of interést inventories re-
quires different treatments of criterion group base rates. As illustrated by data drawn from a -
published study, the two approaches to validation can produce substantial differences:in re-
ported hit rates. Such ditferences may be found in any study validating gr‘oup membership pre- . '
dictions if criterion group sizes vary. greatly '
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FOR VALIDATING INTEREST INVENTORIES
AGAINST GROUP MEMBERSHIP CRITERIA

ALTERNATIV

Py

rd

Dale J. Prediger’

The criterion-related validity of an interest
inventory is frequently reported in terms of its
ability to identify accurately members of various
occupations or occupational preference groups.
Essentially, the validation process involves com-
parison of group membership predictions based on
interest scores with acfual group membership. (For
purposes of discussion, the specific prediction pro-
cedure—e.g., high-point code, clinical intuition,
maximum likelihood classification incorporating
antecedent probabilities—is not directly relevant.)
Once group membership predictions have been
made, the number of correct predictions is tallied
for each of the cPiterion groups. At this stage 'of the
validation process, researchers face a crucial de-
cision about how to treat variations in'the size (base
rates) of the criterion groups.

-
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In previous discussions of t%;alid'iry of group
membership prédictions (e.g., see.Meehl & Rosen,
1955), it has usually been assumed that the goal of
assessment is to maximize overall *'hit rate” (the
overall accuracy of the predictions). In some in-
stances, however, the goal of assesament may be to
maximize the hit rate within each ofithe criterion
groups. The manner in which criterion group ‘base
rates are used-in validity analyses reflecting these
two goals can produce substantial differences in hit

’
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" rates obtained for the same study. This paper

examines two alternatives to the use of base rates in
validating psychological assessments , against
group membership criteria. The applicﬁtilon and
consequences of each alternative are illustrated by

. examples drawn from the field of interest measure-

ment.

Rationale for Validation Alternatives

. The validity of a measuring instrument depends

on the purposes for which it is used. Hence, before
studying validity, one must ask “validity for what?"
Interest inventories are commonly used to suggest
occupational options for counselees to consider.
Yet, the validity of an inventory is sometimés
determined by its ability to predict future occupa-
tional preferences or occupational entry. As Berdie
- (1970) has noted, few counselors are interested in
predicting whether a counselee will enter (or pre-
fer) occupation A or'occupation B. Hence, validity
data for this use of interest inventories may not be
relevant to the intended use. Furthermore, interest
inventories with high validity for_ predicting
occupational preference or entry may produce
harmful side effects. Some of the reasons are dis-
cussed below.

The “Will-Prefer-or-Enter” Criterion

< s
LY

When predicting the occupations persons will
prefer or enfer, one must take into account the
nature of: occupational preference and employ-
ment distri.'butions. Thatis, if an interestinventory is
to ‘provide accurate predictions of eventual em-
ployment, the predictions must accurately reflect
the size of each occupational criterion group. To
the degree that group membership predictions de-
part from group base rates, the inventory's predic-
tive accuracy will be lowered.

'The author is grateful to Robert Brannar’. Senior Research
Psychologist at ACT, for suggesting use of the terms "weighted
(and unweighted) average hit rate” to distinguish between the
two approaches to validation.
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" Interest inventories which predict that males and
females will enter.or prefer occupations in the same
proportions they have in the past should have high

~ hit rates under this approach _to validation. For a
Mmultitude of. teasons (e.g., social expectations,
.local labor market needs, the contingencias of life),
people will continue to state preferences for and
enter -traditional occupations. Unfortunately, the
¢occupational preference and employment distri-
butions of males and females are highly divergent
(Gottfredson, Hclland, & Gottfredson, 1975, Predi-
ger, Roth, & Noeth, 1974). Since the predictions
used in validation studies are based on the scores
received by counselees, the occupational options
suggested to counselees will reflect the samg di-
vergencies as the predictions, an unfortunate side
effect of this approach to validation.

The “Should-Consider” Criterion

The alternative approach to the use of
occupational preference and membership as
criteria in validating interest inventories assume
that the purpose of interest inventories-is to identif
career options for counselees to consider rathe
than to predict the occupations counselees will prg-
fer or enter. To achieve the former objective, an ip-
terest ini*ento:y must assess the correspondenge
between a counselee's interests and the interests
associated with various occupational groups, fre-
gardless of the group base rates. If Cindy's infer-
ests are compatible with engineering, one wquld
suggest that she, and others like her, consjder
engineering even if this lowers the accuracy,rvith
which occupational: entry is predicted. The
emphasis is on "should consider,” not “will enter or
prefer.” In the course of career exploration, Cindy
should find out that there are relatively few women
engineers but that the situation is changing. These
facts may play a role in her career decisions: they
should not influence her interest score report.

Studies following this approach to interest/ in--

ventory validation will treat occupational criterion
groups (e.g., preference groups) ds if they were of
equal size. One would expect an interest inventory
to suggest engineering to a large proportion of
criterion group members in engineering, nursing to
a large proportion of nurses, retail sales to retail
sales clerks, horse shoeing to horse shoers,and so
orf for each of the criterion groups available. It does
not matter that there are relatively few horse shoers
in comparisori to retail sales clerks. The question
asked in the validation analysis is, “What propor-
tion of the members of each criterion group would

havg been asked by this interest inventory to look
intg their occupation?” Stated differently, the
qugstion is, “What is the hit rate for each criterion.
group?” A high hit rate depends on an inventory's
apility to differentiate the criterion groups and thus

inimize the misassignment of members of each of
he groups.

In this approach to validaliem=an _interest
inventory -does not have to suggest retail sales to
more counselees than those to whom horse
shoeing is suggested because there are more retail
sales clerks than-horse sheers. “Predictions"” are
simply based on whichever eriterion group a per-
son resembles most. No prenfium is placed on pro-
viding interest score distributions that parallel
preference or employment distributions. The pro-
posed validation strategy recognizes that, for a
number-” of very practical reasons, many persons
rmay not enter the occupations suggested (“pre-

dicted”) by an interest inventory.

How Choice of Cri.fe;;én Affects Career

The following example may bring Nt sKe
focus the practical implications of the 0
approaches to validation. Suppose that in a socjety
built on the caste system, an interest inventory )&ere
designed to have high validity in predicting
occupational entry. The inventory would gsuggest
few if any occupations that were not traditional for
a person's caste. To do otherwise would lower its
validity. On the other hand, suppose aﬂ inventory
were designed to identify occupatighal options

compatible with a person's interests—/regardless of .

the proscriptions of this society. Sugh an inventory
might suggest many occupations not traditional for
members of various castes. As a result, it would be

a poor predictor of occupational entry. Yet, it might -

do an excellent job of determining occupational
compatibility. Even in a time of social change, the
score reports for such an inventory might be un-
settling. But they could provide beneficial informa-
tion, both to the individual and to the society.
Although useful in some types of research, inter-
est inventories designed to predict which persons
will prefer or enter a given occupation present
special problems for career counseling. In effect,
the rationale ‘underlying such inventories says,
“Cindy may have interests like an engineer's and
Mike may have interests like a nurse's. But few fe-
males or males are likely to enter those nontradi-
tional occupations. So let your predictions (and
career guidance) take into account the relative
numbers of males and females who have entered

[}
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‘various occupations in the past. In the long run,

you'll obtain a higher hit rate and your iﬁventory
will appear to be more valid." When used in career
counseling, such inventories will reinforce the

society’s occupational sex-role stereotypes and '
thus further institutionalize the channeling. Al--

though such invéntories may appear to have higher
vahdlty than inventories designed to report occupa-

-

' tional options compatible with a person’s interests,
regardless of the base rates, this may be true only if
-one's purpose in assessing interests is to predict
_the occupations counselees will enter (or prefer).
Prediger and Cole (1975) provijde an extended dis-
cussion of this topic as it applies to career counsel-
ing and nontraditional occupations for males and

females.

Implications for Validation Procedures « 3

~

It should be apparent from the above discussion
that the essential difference in the two approaches
to interest inventory validation lies in the way in
which criterion group base rates are treated. Two
basic options are described below,

4
Option 1: In determining predictive accuracy, use
the weighted average hit rate.

This option is frequently chosen by default. When
crilarion group size is “ignored" (i.e., when “hits"
are simply totaled across the groups), the relative
sizes of the criterion group samples determine the
weighting. Hence, when Option 1 is followed, the
overall hit rate is a weighted average hit rate. That
is, the hit rates for each criterion gtoup are
weighted according to the criterion group base
rates. Option .1 is preferable when validating

against an occupational entry criterion. As noted . .

later, however, ather bases for differential

q

“equal

weighting might be more appropriate when this
cmerion is chosen. .

Optron 2: In determining predictive accuracy, use
the unweighted average hit rate.

This option gives each-of the criterion groups
" importance in determining  predictive
accuracy. The objective, in effect, is to maximize
the level of predictive accuracy within each of the
criterion groups. Hence, the overall hit rate is the
unweighted . average hit rate for the criterion
groups. The hit rate for a large criterion group can--
not overwhelm the hit ratés for several smaller
groups, as in Option 1. Attention is drawn to pre~
dictive effectiveness within each of the criterion
groups. Option 2 would appear to be appropriate
for validating an inventory designed to.suggest
occupations that counselees might want to con-*
sider. ' ¥

\ _ The Two Approaches to Validation lllustrated

Appncatioh of the two options to recent researth
results will'show that the consequences of their use
are far from academic. In a study comparing pre-
dictions of occupational preference obtained from
. Self-Directed Search-(SDS) raw scores and normed
scores, Gottfredson and Holland (1975) conclude
that when normed scores were used with college

women, "predlctws validity decreased greatly” (p.-

32). Criterion group hit rates in the Gottfredson-
Holland study are summarized in Table 1.Hofland's
occapational typology is used to identify the

criterion groups, and data for the two samples of.

college women in the study are combined to in-
crease criterion group size. Predictions for both
raw scores and standard scores (same-sex norms)
are based on high-point code (i.e., highest score)
for the six scales in Holland's SDS.

w

 the SDS (Holland, 1972).

Results and Implications

Table 1 shows that when Option 1is chosen, SDS
raw scores produce a wéightqd average hit rate that
is twice as large as the hit rate for standard scores.
Hence, results for Option 1 support the use of raw
score reports of interests, the usual procedure for
If Option 2 is chosen,
however, the overall hit rates for SDS raw scores
and standard scores are essentially the same. On
the basis of the equivalent hit rates obtained under
Option 2, one might conclude that other factors
should take priority when one decides between
raw-score or normed-score reporting procédures.
Psychometric theory, for example, favors normed
score reports. In addition, it has been shown that
widely divergent career options are suggested to

-




TABLE 1

«+ Variation in Hit Rates Producéd b} Two Validation Options

L . .

. . e B *_Hif rate

: . Raw Standard
Occupational preference group Sample size? Base rate scores scores
Investigative 139 14% 45% - 52%
Artistic ; 117 12 49 46
Spcial ... 657 67 73 . 24 -
Enterprising 48 . 5 ‘ 4/ 21
Conventional . 24 2 29{ ' 54
Weighted average hit rate (Option 1) . W . i 62 31
Unweighted average hit rate (Option 2) 2 ’ 40 ; 39

Note. Data for 432 wpmen in a state liberal arts college and 557 women in a state university are summarized from astudy reponed .
by Gotttredson and Holland (1975). -

“8Data reported for the “Realistic” group were not analyzed because of an inadequate N of 4 Sample sizes I'or'ihe Convenhonal
and*Enterprising groups are smalrer than would be desired in a weil designed study. / :

L TP

males and females by SDS raw scores (Holland, Option 1. However, the results would have been
1972; Gottfredson, Holland, & Gottfredson, 1975). quite different if the Conventional Group, for
In contrast, standard scores (based on sameg-+sex example, had been the largest group—a clear
norms) suggest similar career options (Gottfred- illustration of-the influence of group -size on out-
son, et al., 1975; Prediger & Hanson, 1974). In the come. In this respect, Option 2 provides a more
face of equal criterion-related validity, some stringent index .of criterion-related validity. That js,
counselors might prefer to use raw scores while the results for a large criterion group cannot over-
others might prefer to use normed scores. The con'— whelm the results for the smailer groups.
sequences of this ch0|ce for counselees are sub- Itis mterestlng to note in passing that one could
stantial. T ' achieve a hit rate of 67% under Option 1 simply by
‘ . . predicting membership in the largest’group (the
Discussion ' i -Social Group) for everyone. The weighted average

hit rate for SDS raw scores was only 62%. This is °
just anather instance of the base rate problem

In this study, the difference in results obtained for

Options 1 and 2 is primarily due to the large size of " (Meehl & Rosen, 1955) resulting from application of
the Social Group. The high raw score hit rate for the best a priori strategy (Cronbach & Gleser, ,
this group. in combination with jts size, makes a 1965). Under Option 2, the hit rates for raw scores’
major contrlbutlon to lhe hit rate obtained under and standard scores "beat the base rates."

i

Crucial Questions

Some may not agree that Option 2 is the determine the purpose of ‘assessment before
appropriate procedure for interest inventory vali-’ deciding how to use group base rates in any study
dation. However, it should be clear that one must validating ‘group membership predictions. It is not

4
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enough to say that the purpose of‘psych logical
science is to predict behavior. One must firgt deter-
.mine which béhavior it is appropriate to predict.
To allow the relative sizes of criterion groups to
influence the results of predictive validity- Studies
(Option 1), does not “let the chips fall whele they
may." A true indication of the wetghted average hit
rate of a measure cannot be obtained unless'popu-
. lation base rates are used instead of the base rates
for the samples that happen to be at hand (Meehl &
Rosen, 1955). Hence, criterion ‘group base rates
must be adjusted fo reflect population base rates.

v

Berdie, R. F. Vocational choice studies. Personnel
" and Guidance Journal, 1970, 48, 604-605.

Cronbach, L. J., ‘& Gleser, G. C. Psychological
tests and personnel decisions. Urbana: University
of lllinois Press, 1965.

Gottfredson, G. D., & Holland, J. L. Vocational
choices of men and women: A comparison of
predictors from the Self-Directed Search. Journal
of Counseling Psychology, 1975, 22, 28-34.

Gottfredson, G. D., Holland, J. L., & Gottfredson,

L. S’ The relation of vocational aspirations and

. assessments to employment reality. Journal of
_ Vocational Behavior, 1975, 7, 135-148,

[y

Holland, J. L. Professional manual for the Self- :

" Directed Search. Palo Alto, Calif.;

Consulting
Psychologijsts Press, 1972. )
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Determination of the population base rates re-
quires answers to some difficult questions, how-
ever. For example, when validating an interest ‘in-
ventory via Option 1, should base rates be deter-

mined" by number of workers per occupational -

category or by current employment needs? If the
latter is chosen, should national or local needs be
used? What about projected needs in 5 years?
Clearly, a value judgment is involved. The decision
to use Option 2 also involves a value judgment. In
both instances, one must carefully examine the
purpose of the measure being validated.
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