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Validity of Assessing Educational-Vocational Preference Dimensions 
Among Intellectually Talented 13-Year-Olds 

David B. Schmidt, David Lubinski, and Camilla Persson Benbow 
Iowa State University 

Study 1 examined the construct validity of the Strong Interest Inventory and the Study of 
Values for 695 intellectually talented 13-year-olds. Study 2 consisted of a generalization probe 
to 695 graduate students enrolled in select universities. This analysis manifested an impressive 
degree of adolescence-to-adult cross-validation. Well-known preference questionnaires ap- 
pear to assess meaningful individual differences among intellectually talented young 
adolescents. How preference assessments may complement routine ability assessments of 
gifted adolescents and how counselors may use such information to encourage students to take 
a more active role in their personal development are discussed. The authors also present a 
methodological application, responsive to R. V. Dawis's (1992) concern about the amount of 
redundancy in psychological measuring tools. 

For years, seventh graders who score in the top 3% on 
conventional standardized tests administered in their schools 
have been given opportunities to explore, through talent 
searches, whether their intellectual abilities are sufficiently 
precocious to warrant some form of educational interven- 
tion. Routinely, they are invited to participate in above-level 
ability testing, during which they take the College Board 
Scholastic Aptitude Test (SAT), an instrument designed for 
college-bound high school seniors (Cohn, 1991). Seventh 
graders in the top 1% of ability generate score distributions 
mirroring those of typical high school students (Benbow, 
1988, 1990; Benbow & Stanley, 1983). Individual differ- 
ences in level and pattern on the SAT hold applied psycho- 
logical significance for these students (as they do for 
college-bound high school students). The more verbally 
talented tend to gravitate toward and excel in languages and 
the humanities, whereas the more quantitatively gifted do 
the same for math/science disciplines (Benbow, 1992; 
Benbow & Lubinski, 1996; Benbow & Stanley, 1983). 

Still, abilities are only one facet of an individual's 
psychological makeup. Nonintellectual attributes (e.g., pref- 
erences) also need to be evaluated in order to determine 
correspondent learning and working environments. Tradition- 
ally, abilities and preferences have constituted the primary 
sources of individual differences examined in educational 
and vocational counseling (Dawis, 1991, 1992; Williamson, 
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1965). Although decades of research document the utility of 
ability assessments for 13-year-old gifted students with 
instruments initially designed for young adults, less atten- 
tion has been focused on assessing their nonintellectual 
attributes. Could preference instruments designed for older 
individuals be validly extended to intellectually talented 
young adolescents? 

Though this may seem like an early age to collect such 
information, a substantial body of literature suggests that 
talented adolescents begin thinking about career aspirations 
earlier than their age-mates do (Kerr & Erb, 1991; Milne, 
1979; Silverman, 1993; Willings, 1986). If, for example, 
their preferences (i.e., interests and values) are mature 
enough to generate valid information, assessing these con- 
structs might be useful in clarifying the complexity of 
educational, career, and development issues that this special 
population confronts at a younger than typical age. In this 
vein, Lubinski, Benbow, and Ryan (1995) provided evidence 
for the longitudinal stability of the Strong Interest Inventory 
(hereafter referred to as "the Strong"; Hansen & Campbell, 
1985) over a 15-year interval (ages 13-28) for gifted 
adolescents; Lubinski, Schmidt, and Benbow (1996), using 
an independent sample, documented the longitudinal stabil- 
ity of Allport, Vernon, and Lindzey's (1970) Study of Values 
(SOV) over a 20-year interval (ages 13-33). Furthermore, 
gifted young adolescents have displayed a wide range of 
individual differences on both the Strong and the SOV 
(Achter, Lubinski, & Benbow, 1996), such that further 
examination of these measures, and the constructs they 
assess, appears promising. 

Yet, a promising degree of temporal stability, even when 
accompanied by other within-instrument statistical proper- 
ties routinely observed in adult populations, is insufficient to 
justify extending questionnaires initially designed for much 
older people to this special population in ways currently 
enjoyed by ability tests (e.g., the SAT). One more step needs 
to be taken. Before practitioners are encouraged to consider 
implementing these tools in practice, external validation is 
needed. We need to know whether preference questionnaires 
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administered to intellectually gifted adolescents provide the 
same kind of information they routinely provide the adult 
populations for which they were designed. If they do, such 
assessments might provide valuable information for educa- 
tors and psychologists working, for example, in designing 
educational programming or in facilitating educational/ 
vocational counseling and development. Support for these 
ideas may be gleaned from developmental psychology in the 
work of Sandra Scarr. 

According to Scarr (1996), valid information about rela- 
tively stable personal attributes (abilities, personality, and 
preferences) can be useful for refining psychological prac- 
tice by providing students with important information. This 
information would allow them to take a more active role in 
designing environments for themselves ("niches"), which 
are likely to engender more personally meaningful learning 
experiences (Lubinski, 1996). This underscores the empha- 
sis Dawis (1992) placed on multifaceted assessment and the 
importance of a multidimensional approach. It also forestalls 
certain problems encountered in research on gifted students 
emanating from assessing a single personal-attribute domain 
in isolation (e.g., exclusively focusing on abilities). Such 
restricted assessments frequently result in "misdiagnoses" 
and attributions of "multipotentiality" (flat profile). When 
one assesses multiple domains with developmentally appro- 
priate instruments, however, this conclusion is found infre- 
quently. For example, Achter et al. (1996) found that 
multipotentiality (genuinely flat profiles) occurred in less 
than 5% of the gifted population when abilities, interests, 
and values were considered conjointly. This should not be 
overly surprising, inasmuch as individuals with uniformly 
high verbal, mathematical, and spatial abilities typically 
manifest substantial individual differences in preferences. 
Imagine, for example, that two individuals have high-fiat 
ability profiles, but one desires a great deal of social 
stimulation, while the other desires little. Certainly, each is 
likely to prefer somewhat different educational and voca- 
tional contexts and would likely seek different environments 
in which to express their abilities as well as their differential 
degrees of gregariousness in the world of work. 

All of this naturally follows from traditional models of 
person-environment fit, which is one reason the theory of 
work adjustment (TWA; Dawis & Lofquist, 1984; Lofquist 
& Dawis, 1991) undergirds our research. This model devotes 
equal attention to person and environment factors for 
maximizing adjustment. We have used TWA principles to 
design learning environments for gifted youth (Lubinski & 
Benbow, 1995). According to TWA, optimal learning and 
work environments are defined by two broad dimensions of 
correspondence: satisfactoriness (the match between an 
individual's abilities and the ability requirements of the 
environment) and satisfaction (the match between an indi- 
vidual's preferences and the rewards offered by the environ- 
ment). To the extent that both satisfactoriness and satisfac- 
tion are achieved, both the individual and environment are 
motivated to continue to interact with one another--to 
change, learn, and profit from each another. Correspondence 
on both dimensions is likely to lead to a long-term, profitable 
relationship between the individual and environment. With 

discorrespondences on either dimension, the relationship is 
less likely to continue for an extended period of time. 
Returning to our example of the two students with different 
social contact needs, if both were placed in an environment 
with high social demands, it is unlikely that both would 
thrive equally well. These aspects of individuality need to be 
factored into applied psychological frameworks. 

Talent searches using concepts from TWA have shown 
that ability tests designed for older individuals (e.g., SAT) 
are useful for estimating what gifted adolescents are capable 
of achieving (forecasting learning and work performance) 
and, thus, predicting satisfactoriness (Benbow & Lubinski, 
1996). In the presented research, we asked whether prefer- 
ence questionnaires designed for older individuals provide 
valid information for estimating what gifted adolescents are 
likely to find motivating (personally fulfilling in learning 
and work) and predicting satisfaction. The applied use of 
models like TWA is, however, predicated on the construct 
validity of relevant instrumentation. We chose to examine 
the Strong (Hansen & Campbell, 1985; Harmon, Hansen, 
Borgen, & Hammer, 1994) and Allport et al.'s (1970) 
SOV--two of the most widely used instruments in their 
respective domains. Moreover, they have different dimen- 
sional features, suggesting that they are getting at somewhat 
distinct aspects of individuality (Lubinski et al., 1996). 

A final focus of the current research stemmed from a 
discussion by Dawis (1992) in his Journal of Counseling 
Psychology (JCP) centennial feature. Specifically, Dawis 
expressed concern about the amount of redundancy in the 
multitude of instruments currently used by counseling 
psychologists. For example, in one JCP volume alone, 
Dawis counted 115 instruments that were either new or little 
known. In reaction to this, he stated, 

On the one hand, one cannot help applauding this impressive 
display of creative activity. On the other hand, one has to 
wonder how much of the effort is overlapping and redundant. 
Only occasionally does someone . . .  attempt to assess the 
overlap among measures, with illuminating results, but such 
studies are few because they demand too much time from 
research participants. One is left only with the optimist's 
anticipation that things tend to sort themselves out and that in 
the end the cream rises to the top. (p. 16) 

The magnitude of redundancy found in psychological assess- 
ment operations is not a problem restricted to counseling 
psychology. It has been stressed in other psychological 
contexts (Lubinski & Dawis, 1992; Sanders, Lubinski, & 
Benbow, 1995; Tellegen, 1993), and it makes for an awfully 
cluttered collection of tools (and labels) in our discipline. In 
the present research, we addressed the amount of redun- 
dancy running through interests and values as measured by 
the Strong and the SOV. 

Given the concern over the number of instruments (and 
their rate of development), it seemed worthwhile to examine 
the extent to which the Strong and SOV measure unique 
sources of individual differences. These two instruments are 
ideal to examine this question because they epitomize the 
interest/value distinctions outlined by Dawis (1991). For 
example, the Strong requires individuals to indicate their 
like or dislike of or indifference to various academic 
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subjects, hobbies, people, work, and occupations; the SOV 
requires individuals to assign varying weights to preferences 
for different choices based on what they feel is important. 
The Strong is normatively sealed and provides interindivid- 
ual feedback relative to a reference group; the forced-choice 
format of  the SOV produces ipsative scaling (i.e., the scores 
on the six scales always add up to the same number) and 
provides intraindividual feedback relative to the individual. 
In other words, one can express as many likes or dislikes as 
one wants on the Strong, but the SOV forces one to decide 
between choices. Thus, these instruments constitute proto- 
typical tools for assessing their respective domains and are 
ideal for investigating this concern. Is it possible, however, 
that these two instruments are simply providing redundant 
information? 

Early research on the overlap of  these two instruments 
indicated an appreciable amount of  redundancy, but each 
appeared to manifest some specificity of  psychological 
importance (Duffy & Cbxissy, 1940; Ferguson, Humphreys, 
& Strong, 1941; Sarbin & Berdie, 1940). These early studies 
focused on the six SOV themes and their relationship with a 
subset of the Strong's empirically keyed Occupational 
scales. Both instruments, however, have changed substan- 
tially since the early 1940s. For example, the Strong now 
includes General Occupational Themes based on Holland's 
(1985) six theoretical dimensions and a set of  theoretically 
developed Basic Interest scales. Although both instruments 
have changed substantially, our literature review failed to 
find empirical work examining the updated Strong and SOV 
conjointly, especially in terms of  their incremental validity 
relative to each other. Two studies examining the overlap of  
the six SOV themes and Holland's six dimensions found 
evidence for redundancy, but each seemed to display an 
appreciable amount of  uniqueness as well (Laudeman & 
Griffeth, 1978; Williams, 1972). None of  the aforemen- 
tioned studies directly assessed the redundancy of  the 
modern Strong and SOV. Their vast developmental differ- 
ences notwithstanding, researchers still do not know whether 
each instrument provides unique and psychologically mean- 
ingful information relative to the other. So it is certainly 
reasonable to speculate on the amount of  overlap running 
through each instrument, especially given the thematic 
overlap among some of  their scale labels' conceptual 
definitions (e.g., the Strong Social and SOV Social, Strong 
Artistic and SOV Aesthetic, and Strong Investigative and 
SOV Theoretical dimensions). 

In the current research, based on a large sample of  
intellectually gifted young adolescents (Study 1) and a large 
sample of  graduate students (Study 2), we took the equivocal 
overlap between contemporary versions of  the Strong and 
SOV into account and evaluated (a) the construct validity of  
the Strong and the SOV, as well as their incremental validity 
relative to each other across ability, biographical, and 
personality measures; (b) whether it is necessary to adminis- 
ter both the Strong and the SOV for applied purposes; and 
(c) whether the internal and external preference structure 
among gifted adolescents, as assessed by the Strong and 
SOV, generalizes to highly talented graduate students. 

S tudy  1 

In Study 1 we examined the construct validity of  the 
Strong and the SOV for intellectually gifted adolescents and 
evaluated whether the two instruments assess unique and 
psychologically meaningful individual differences relative 
to one another. Results are grouped under, but not restricted 
to, four validation analyses: construct validity, incremental 
validity, cross-validation, and extrinsic convergent validity. 

M e ~ o d  

Participants 

Participants for this study (416 male adolescents and 279 female 
adolescents; 88.1% Caucasian, 8.6% Asian American, .8% African 
American, .3% Hispanic, 1.1% other, and 1.1% not responding) 
were identified by the Study of Mathematically Precocious Youth's 
(SMPY's) 1992, 1993, and 1994 talent searches, conducted by the 
Office of Precolleagiate Programs for the Talented and Gifted 
(OPPTAG) at Iowa State University. Students who scored in the top 
3% on standardized achievement tests administered in their schools 
were administered the SAT. 1 Students who scored 390 or higher on 
the Math SAT or 370 or higher on the Verbal SAT before age 13 and 
attended OPPTAG's summer programs for the gifted were in- 
cluded, as were students who scored 20 or higher on one American 
College Test subtest. 2 These students represent approximately the 
top 1% in intellectual ability (Lubinski & Benbow, 1994). Only 
students who completed both the SOV and the Strong were 
included in this study. 

Instruments 

The Strong (Hansen & Campbell, 1985). The Strong contains 
23 Basic Interest scales and 6 General Occupational Themes, based 
on Holland's (1985) RIASEC dimensions: Realistic (interest in 
working with things or working outdoors and need for structure), 
Investigative (interest in sciences, particularly mathematics and 
physical sciences, and a preference to work independently), Artistic 
(interest in writing, art, or other creative expression and little need 
for structure), Social (interest in people and in helping professions), 
Enterprising (interest in leadership roles, especially if they lead to 
achieving economic goals), and Conventional (preference for 
structured environments, a well-defined chain of command, and 
office practices). Holland proposed a hexagonal structure to 
represent the interrelationships of these six types, such that types 
that were more similar were arranged physically closer than were 
types that were less similar. Substantial support for the hexagonal 
organization of the RIASEC over other proposed structures has 
been found in adult samples (Rounds & Tracey, 1993; Tracey & 

1 In March 1994, the SAT underwent some structural changes. 
The portion with Verbal and Math sections is now referred to as the 
SAT-I: Reasoning Test. The Verbal section now includes more 
reading passages and testing vocabulary in context. The Math 
section has more emphasis on application, interpretation, and 
student-produced answers. For the current study, most students 
were identified using the older SAT. Those taking the newer SAT 
were selected using cutoff scores at an ability level comparable to 
that of other students identified. 

2 Recently the American College Test (Math, Science Reasoning, 
English, and Reading subtests) also has been used to identify gifted 
students. Scores on subtests range from 1 to 36. 
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Rounds, 1993), as well as in intellectually gifted adolescent 
samples (Lubinski etal . ,  1995). The Basic Interest scales of the 
Strong reflect components of the more general RIASEC themes. 
These scales, preceded by the RIASEC letter with which they are 
associated, are as follows: R (Agriculture, Nature, Adventure, 
Military Activities, and Mechanical Activities), I (Science, Math- 
ematics, Medical Science, and Medical Service), A (Music/ 
Dramatics, Art, and Writing), S (Teaching, Social Service, Athlet- 
ics, Domestic Arts, and Religious Activities), E (Public Speaking, 
Law/Politics, Merchandising, Sales, and Business Management), 
and C (Office Practices). 

The SOV (AUport et al., 1970). The SOV assesses the relative 
prominence (i.e., intraindividually) of personality-related values 
based on Spranger's (1928) six theoretical types: Theoretical 
(values discovery of truth, and interests are empirical, critical, and 
rational), Economic (values that which is useful and practical and 
sees unapplied knowledge as wasteful), Political (values power and 
desires personal power, influence, and renown), Aesthetic (values 
form and harmony and is interested in the artistic side of life), 
Social (values altruistic/philanthropic love of others and is unself- 
ish and sympathetic), and Religious (values unity, and tries to 
comprehend the cosmos and relate it to the self). 3 

Validation Criteria 

Adjective Check List (ACL; Gough & Heilbrun, 1983). This 
instrument is designed to assess personality attributes. It contains 
300 items and 37 scales, of which the following 20 were used in 
Study 1 (descriptions of high scorers follow in parentheses): 
Dominance (seeks to control relationships and seeks/maintains 
leadership roles), Endurance (persists in tasks undertaken), Order 
(emphasizes neatness, organization, and planning), Intraception 
(tries to understand behavior of self and others), Nurtnrance 
(engages in behaviors that provide benefits for others), Affiliation 
(seeks and maintains many personal friendships), Autonomy (acts 
independently of others or of social values/expectations), Aggres- 
sion (engages in behaviors that harm others), Change (seeks novel 
experiences and avoids routine), Succorance (solicits sympathy, 
affection, or emotional support from others), Deference (seeks/ 
maintains subordinate roles in relationships), Self-Control (is 
cautious, overcontrolled, conservative, patient, and quiet), Self- 
Confidence (is confident that goals will be achieved and is 
determined, assertive, and enterprising), Creative Personality (is 
clever, original, artistic, versatile, and imaginative), Critical Parent 
(is bossy, demanding, impatient, and suspicious), Nurturant Parent 
(is forgiving, appreciative, helpful, loyal, and stable), High Origence/ 
Low Intellectance (has strong instincts, enjoys festivity and is 
easily distracted), High Origence/High Intellectance (is indifferent 
to convention, has original thoughts and perceptions, is aestheti- 
cally sensitive and insightful), Low Origence/Low Intellectance (is 
conventional, easygoing, and forthright; respects rules; and is 
content with life role), and Low Origence/High Intellectance (is 
analytical, logical, intellectual, and self-disciplined). For these 20 
scales, Gough and Heilbrnn (1983) reported an internal consistency 
median of .78 for men (interquartile range: Q1 = .69, Q3 = .81) 
and a median of .77 for women (Ql = .69, Q3 = .78) and a 
6-month test-retest reliability median of .68 for men (Q1 - .59, 
Q3 = .74) and a one-year test-retest median of .71 (Q1 = .64, 
Q3 = .77) for women. The median one-year test-retest reliability 
for SMPY participants (N = 203) on these 20 scales was .65 
(QI  = .62, Q3 = .67). 

Multidimensional Personality Questionnaire (MPQ; Tellegen, 
1982; Tellegen & Waller, in press). The MPQ assesses major 
distinctive personality traits across a broad domain. It consists of 
300 items that form 11 primary scales (descriptions of high scorers 

follow in parentheses): Well-Being (has a cheerful, happy, and 
optimistic disposition), Social Potency (is forceful, decisive, and 
persuasive and enjoys leadership roles), Achievement (enjoys 
difficult/demanding tasks; works hard; and is persistent, ambitious, 
and perfectionistic), Social Closeness (is warm, affectionate, and 
sociable), Stress Reaction (is tense, nervous, worrisome, and easily 
upset), Alienation (feels deceived, betrayed, and used and believes 
others wish him or her harm), Aggression (enjoys upsetting or 
frightening others and is physically aggressive and vindictive), 
Control versus Impulsivity (is reflective, cautious, plodding, ratio- 
nal, and detail oriented), Harm Avoidance (dislikes danger, risk, 
adventure, and sudden emergencies), Traditionalism (endorses 
religious institutions, follows strict child-rearing practices, and has 
high moral standards), and Absorption (is enraptured by stimuli, 
thinks in images, has vivid experiences, and is immersed in own 
thoughts). Tellegen and Waller (in press) reported an internal 
consistency median of .85 (Q1 = .83, Q3 = .88) and a 30-day 
test-retest reliability median of .89 (Q1 = .82, Q3 = .90). The 
median one-year test-retest reliability for SMPY participants 
(N = 201) was .67 (Q1 = .61, Q3 = .71). 

Family Environment Scale (FES; Moos & Moos, 1986). The 
FES assesses the perception of social and environmental charac- 
teristics of families. There are 90 items forming 10 scales, of which 
the following 3 were used in Study 1: Achievement Orientation 
(activities are achievement oriented and in a competitive frame- 
work), Intellectual--Cultural Orientation (interest in political, intel- 
lectual, and cultural activities), and Moral-Religious Emphasis 
(emphasis on ethical and religious issues and values). Moos and 
Moos (1986) reported internal consistencies of .64, .78, and .78 
and one-year test-retest reliabilities of .69, .79, and .89, for 
Achievement Orientation, Intellectual--Cultural Orientation, and 
Moral-Religious Emphasis, respectively. One-year test-retest reli- 
abilities for SMPY participants (N = 245) were .66, .64, and .80, 
respectively. 

Mental Rotation Test (MRT; Vandenberg & Kuse, 1978). The 
MRT measures three-dimensional spatial visualization with a 
paper-and-pencil test. It contains two timed 5-min sections with 10 
items each. Participants are required to match a criterion figure to 
two identical, yet rotated, figures out of four possible figures. 
Points are awarded for identifying one or two identical figures, but 
no points are awarded if any part of an answer is incorrect. 
Vandenberg and Kuse (1978) reported an internal consistency of 
.88, and Kuse (1977) reported one-year test-retest reliabilities on 
two samples as .83 and .70. One-year test-retest reliability for 
SMPY participants (N = 255) was .73. 

Mechanical Comprehension Test (MCT) Form S (Bennett, 1969, 
1994). This instrument assesses grasp of physical and mechanical 
relationships in practical situations. The MCT is a timed 30-min 
test containing 68 multiple-choice items. Bennett (1969, 1994) 
reported internal (split-half) consistencies ranging from .81 to .93 
(median = .86). One-year test-retest reliability for SMPY partici- 
pants (N = 255) was .85. 

Advanced Progressive Matrices (Raven, Court, & Raven, 1977). 
This 36-item, untimed test assesses nonverbal reasoning ability. 
Each item requires examining a pattern of figures and determining 
which of several options completes the pattern. Raven (1973) 
reported 2-month test-retest reliabilities of .91 for adults, .86 for 
12-year-olds, and .76 for 10-year-olds. One-year test-retest reliabil- 
ity for SMPY participants (N = 255) was .60. 

3 The SOV was modernized by SMPY researchers to contain 
gender-neutral descriptors. Item changes (primarily pronoun 
changes) were easily made and seemingly without altering their 
psychological meaning in any substantively significant way. 
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Background questionnaire. This questionnaire was designed 
by SMPY and asks questions related to attitudes, demographics, 
family background, and future plans, with a particular emphasis on 
educational and vocational intentions. In the current study, the 
following items were included: reading preferences ("How many 
books/magazines have you read in the last 12 months, not including 
those required for school, in the following categories?" Partici- 
pants responded to Science, Love Stories, Plays/Poetry/Essays, and 
Religious), future occupational importance of fields of study 
("When you think about your future occupation, how important do 
you think skills in the following domains will be?" Participants 
responded to Math, Physics, Chemistry, Biology, Reading, Writing, 
Social Studies, Foreign Language, and Computer Science), ratings 
of academic subjects ("List your three favorite courses in school"), 
lifestyle ratings ("How important is lots of money in your life? 
Strong friendships? Being a community leader?"), and some 
autobiographical questions about hobbies ("To what extent were 
you involved with 'tinkering' with equipment, mechanical gadgets, 
or construction games as a young child? As an adolescent?"). 

Procedure 

Intellectually able participants came to summer programs spon- 
sored by OPPTAG to take high school or college courses at an 
accelerated pace. As part of their experience, students completed 
tests and questionnaires for SMPY's ongoing longitudinal study for 
facilitating their educational and vocational decision-making pro- 
cess. Questionnaires were completed at home; ability tests were 
administered in a 2-2.5 hr standardized mass-testing session 
(Lubinski & Benbow, 1994). 

Results 

Means and standard deviations of  the SOV and the Strong 
(i.e., RIASEC and Basic Interest Scales) are provided by 
gender and are accompanied by male/female effect sizes in 
Table 1. On the SOV, boys scored highest on Theoretical and 
lowest on Religious, while girls scored highest on Aesthetic 
(followed closely by Social and Theoretical) and lowest on 
Religious. Consistent with previous SOV literature (Allport 
et al., 1970), boys tended to score higher than girls on 
Theoretical-Economic-Political values, whereas girls tended 
to score higher on Aesthetic-Social-Religious values. Among 
the RIASEC dimensions, boys scored highest on Investiga- 
tive and lowest on Social, while females scored highest on 
Artistic (followed closely by Investigative) and lowest on 
Realistic (followed closely by Enterprising). Examination of  
male/female effect sizes on Basic Interest scales revealed 
that girls tended to score higher than boys on 15 of  22 Basic 
Interests scales. Further, the girls' average exceeded 50 on 9 
Basic Interests scales, as compared to 5 for boys. This is not 
surprising, given earlier findings that intellectually talented 
girls tend to have more eclectic interests (and values), and 
boys tend to be more differentiated (Achter et al., 1996; 
Lubinski et al., 1995; Lubinski et al., 1996). 4 

Construct Validity 

To evaluate the construct validity of  the Strong and the 
SOV, we examined their intercorrelations and external 
relationships across 59 relevant external criteria. Table 1 
presents correlations between scales on the Strong and 

SOV. 5 For the most part, the SOV and Strong scales that 
were expected to covary did. For example, Theoretical 
values covaried positively with Investigative and negatively 
with Artistic and Social interests. Political values covaried 
positively with Athletics, Adventure, Law/Politics, and 
negatively with Artistic interests. Aesthetic values covaried 
positively with Artistic interests. Social values covaried 
positively with Social (especially Social Service) and Artis- 
tic interests. Finally, Religious values covaried highest with 
interests in Religious Activities (.70). 

Next, we considered relationships between the SOV and 
RIASEC themes and external criteria presented in Table 2. 
Following Cattell's (1965) recommendation, we used crite- 
ria from three chief data sources: life record and biographi- 
cal information (L data), subjective questionnaires (Q data), 
and objective tests (T data). Moreover, following Fiske's 
(1971) recommendation for conducting extrinsic convergent 
validation analyses (see below), we examined validation 
criteria all along the convergent-discriminant continuum. As 
shown in Table 2, we found a convergent and discriminant 
pattern that was in good accord with what one might expect 
on the basis of  well-known educational/vocational prefer- 
ence findings secured on older populations (Dawis, 1991; 
Harmon et al., 1994). 

Though we do not detail all patterns in Table 2, a few 
examples are in order. Theoretical values covaried positively 
with the future occupational importance of  math and phys- 
ics, tinkering behaviors, preference for science courses, and 
mechanical and spatial ability and negatively with FES 
Moral-Religious Emphasis, MPQ Social Closeness, ACL 
Nurturance, and preference for humanities courses. Reli- 
gious values covaried positively with MPQ Traditionalism, 
FES Moral-Religious Emphasis, and reading of  religious 
books and negatively with the importance of  money. Investi- 
gative interests covaried positively with MPQ Achievement; 
future occupational importance of  math, biology, chemistry, 
and physics; preference for science courses; and mathemati- 
cal ability. Social interests covaried positively with ACL 
Nurturance, Affiliation, and Nurturant Parent and also with 

4 Because the remaining analyses dealt primarily with the 
structural properties of the Strong and the SOV, we combined male 
and female data. Following Huba and Hamilton's (1976) suggested 
method for quantifying the degree of isomorphism between 
intercorrelation matrices, corresponding male/female intercorrela- 
tions for the Strong and the SOV were themselves correlated and 
manifested values of .89 and .97, respectively. This suggested that 
despite male/female mean differences, the covariances were quite 
similar and thus could be combined for structural analyses. 

5 When examining SOV validity coefficients, it is important to 
keep in mind the constraints placed on the SOV scales as a result of 
ipsativity (Clemans, 1966; Hicks, 1970). Ipsativity forces a nega- 
tive manifold for within-instrument intercorrelations (the estimated 
average interscale correlation is -.20). This property attenuates 
observed correlations between the SOV and other measures (e.g., 
RIASEC dimensions) on constructs conceived of as theoretically 
related (e.g., Investigative/Theoretical, Artistic/Aesthetic, Social/ 
Social, and Enterprising/Economic). Thus it is especially important 
to take into consideration the pattern of relationships between the 
SOV and construct validation criteria, rather than exclusively 
focusing on the magnitude of the validity coefficients. 
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Table 1 
Correlations Between Study of Values (SOV) and Strong Interest Inventory Scales, 
Along With Means and Standard Deviations by Gender 

SOV scale Effect 
Boys Girls size 

Theoret- Eco- Polit- Reli- (boys- 
Strong scale ical nomic ical Aesthetic Social glous M SD M SD girls) 

RIASEC dimension 
Realistic .15 .13 .09 - .16 -.17 - .02 48.3 9.2 43.1 7.8 .60 
Investigative .29 - .06 -.05 - .06 -.05 -.06 53.2 8.2 52.4 9.0 .09 
Artistic -.33 -.45 - .29 .53 .29 .12 43.0 9.9 53.2 9.7 -1.04 
Social - .39 - .34 - .16 .03 .42 .30 39.7 10.1 48.7 10.2 - .89 
Enterprising - .20 .06 .16 - .06 .07 .00 43.1 9.5 44.4 8.9 - .14 
Conventional .01 .18 .11 - .20 .00 -.05 47.1 9.7 46.5 9.6 .06 

Basic Interest scale 
Agriculture - .12 - .06 .00 -.04 .05 .13 43.6 8.2 44.4 7.8 - .10 
Nature -.17 - .26 -.22 .20 .27 .10 41.5 9.4 49.1 9.8 - .79 
Adventure .09 .07 .25 -.10 -.18 -.07 56.3 9.4 51.3 10.0 .52 
Military Activities .05 .05 .21 -.16 - .14 .02 50.9 10.1 46.6 8.8 .45 
Mechanical 

Activities .31 .21 .06 -.21 - .24 -.08 50.8 10.0 45.3 8.2 .59 
Science .47 .07 -.06 - .20 - .16 -.08 57.9 7.3 54.4 8.7 .44 
Math .34 .17 .01 - .24 -.18 -.06 57.7 7.6 54.0 9.7 .44 
Medical Science .04 -.05 .02 -.06 .08 -.03 47.5 9.7 49.4 9.4 - .20 
Medical Service -.05 - .04 -.05 -.03 .16 .00 48.0 7.9 51.1 9.8 - .36 
Music/Dramatics - .40 -.47 -.34 .48 .34 .22 43.2 8.6 54.8 9.5 -1.29 
Art -.31 -.41 - .30 .56 .26 .09 43.1 9.5 53.4 10.1 -1.06 
Writing -.28 -.47 -.23 .41 .32 .12 43.2 9.6 53.0 9.5 -1.03 
Teaching -.27 - .36 -.23 .18 .38 .18 43.4 10.0 52.2 10.2 -.87 
SocialService - .42 - .42 -.21 .20 .53 .19 40.2 8.6 50.7 10.0 -1.14 
Athletics -.11 .15 .34 -.31 - .04 .03 49.4 9.7 45.4 8.9 .43 
Religious Activities - .39 -.37 - .30 -.15 .22 .70 42.9 9.5 46.7 9.9 - .39 
Public Speaking -.24 - .26 .21 - .06 .18 .15 44.5 9.8 47.3 10.0 -.28 
Law/Politics - .14 -.13 .33 -.08 .07 .00 46.4 9.6 48.0 9.8 -.17 
Merchandising -.31 -.02 .03 .09 .18 .02 40.6 8.8 45.1 9.3 - .50 
Sales -.17 .12 .22 -.07 .01 -.05 46.4 8.3 45.5 7.8 .11 
Business Manage- 

ment -.18 .10 .16 - .10 .05 .00 40.9 9.4 42.7 8.9 - .20 
Office Practices -.17 .01 -.05 -.01 .16 .03 45.7 7.5 48.7 9.3 - .36 

Boys 
M 47.6 43.0 43.4 37.6 35.8 32.5 
SD 7.1 7.6 6.5 7.5 7.4 10.9 

Girls 
M 41.7 38.0 39.2 43.8 41.8 35.4 
SD 7.9 6.7 6.6 8.3 7.4 10.0 

Effect size (boys - 
girls) .79 .69 .64 -.79 -.81 -.27 

Note. Male n = 416, and female n = 279. For total sample, correlations of .10 or higher are 
statistically significant at p < .01. For male-female effect sizes greater than .20, p < .01. Strong = 
Strong Interest Inventory. 

MPQ Well-Being and Social Closeness. Social interest 
covaried negatively with ACL Autonomy, Aggression, and 
Critical Parent and with MPQ Aggression and mechanical/ 
spatial ability. As can be seen from these few examples, the 
patterns of correlates suggest that these scales covaried with 
external criteria as one might expect. The Basic Interest 
scales also were examined and, across the 59 external 
criteria, followed theoretical expectations gleaned from the 
adult literature (Harmon et al., 1994). 6 

Some clusterings of abilities (verbal, mathematical, spa- 
tial, and mechanical reasoning) and preferences (RIASEC 
and SOV) are worth emphasizing because they are in line 
with Ackerman's  (1996; Ackerman & Heggestad, 1997) 
findings with adult samples. For example, Theoretical and 

Realistic themes displayed marked positive correlations 
with spatial ability (.25 and .20, respectively) and mechani- 
cal reasoning (.26 and .23, respectively), whereas SOV 
Social and Strong Social and Artistic displayed negative 
correlations with spatial ability ( - . 1 8 ,  - . 21 ,  and - . 1 7 ,  
respectively) and mechanical reasoning ( - . 2 3 ,  - . 28 ,  and 
- . 20 ,  respectively). The largest Math SAT correlation 

6 To conserve space, we do not present correlations between the 
Strong's Basic Interest scales and external criteria. Some of the 
larger correlations were Medical Science with anticipated occupa- 
tional importance of biology (.52) and chemistry (.39); Science and 
Math with anticipated occupational importance of math (.36 and 
.46, respectively) and physics (.43 and .39, respectively); Mechani- 
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across these 12 measures was with Investigative (.27), 
whereas for Verbal SAT it was Artistic (.29), followed by 
Aesthetic (.21). Throughout Table 2, the correlational pattern- 
ing of these general themes depicts a humanistic versus 
scientific orientation to study and work. Support also was 
found in convergent and discriminant correlations observed 
with the Strong's Basic Interest scales: Math and Math 
SAT = .39, versus Math and Verbal SAT = .00; Writing and 
Verbal SAT = .37, versus Writing and Math SAT = .04. 
Mechanical Activities correlated .32 and .28 with mechani- 
cal reasoning and spatial visualization, respectively, and 
Mechanical Activities correlated .03 and - . 1 2  with Math 
and Verbal SATs, respectively. 

Incremental Validity 

The correlations of the SOV and Strong with each other 
and with external criteria provided support for their con- 
struct validity for gifted youth. To specify the applied utility 
of these instruments more precisely, we wanted to determine 
the relationship between the external criteria we used and 
the SOV and Strong as entire instruments. That is, how 
much information, or total variance, can these two instru- 
ments account for, separately and together, with respect to 
the criteria we examined? To answer this question, we 
computed multiple correlations between each criterion vari- 
able and the two instruments separately and then together. 
We first computed the multiple correlation between each 
external criterion and five SOV themes as a block. 7 We next 
computed the multiple correlation between each external 
criteria and 28 Strong (RIASEC and 22 of the 23 Basic 
Interest) scales as a block. We excluded Domestic Arts 
because it is not included on the revised 1994 Strong (it is 
worth noting that this scale made no significant contribution 
to the multiple correlations). Finally, we computed the 
multiple correlation between each external criterion and all 
33 SOV and Strong scales as a block. 

The multiple correlations of each external criterion vari- 
able with each block of scales are presented in Table 2. For 

cal Activities with current tinkering (.51); Adventure with MPQ 
Harm Avoidance (-.54); Music, Art, and Writing with MPQ 
Absorption (.36, .35, and .36, respectively); Public Speaking and 
Law/Politics with MPQ Social Potency (.46 and .42, respectively); 
and Religious Activities with FES Moral-Religious Emphasis (.50) 
and MPQ Traditionalism (.41). We also noted some interesting 
patterns. Although Science, Math, Medical Science, and Medical 
Service all covaried positively with future occupational importance 
of math and the physical sciences, Medical Science and Medical 
Service covaried much higher with the anticipated occupational 
importance of biology and chemistry, whereas Science and Math 
covaried much higher with the anticipated occupational importance 
of math and physics; furthermore, Science and Math covaried 
much higher with preferences for science courses and tinkering 
activities. A second pattern that emerged was that Music/ 
Dramatics, Art, Writing, Teaching, and Social Service covaried 
positively with future occupational importance of reading, writing, 
social studies, and foreign languages. These scales also covaried 
positively with preferences for humanities courses and negatively 
with preferences for science courses and tinkering activities. 

all criterion variables, the Strong displayed comparable or 
greater multiple correlations with the external criteria com- 
pared with the SOV. Moreover, with only a few exceptional 
cases (MPQ Traditionalism, ACL Nurturance, and FES 
Moral-Religious Emphasis), the SOV appeared to add little 
incremental validity to the Strong, at least relative to the 59 
criteria examined here. Examining the corresponding corre- 
lations in the last three columns of Table 2 tells the story. For 
each block of scales, the average multiple correlation with 
the external criteria was as follows: for the SOV, R = .28; 
for the Strong, R = .46; and for the SOV and the Strong, 
R = .48. 

Cross-Validation 

The above findings provide encouraging evidence regard- 
ing the construct validity of the Strong and the SOV for 
intellectually gifted young adolescents. It also is clear that 
the SOV adds little incremental validity beyond the Strong 
with respect to these criteria. This motivated us to analyze 
the extent to which the SOV could be reproduced via 
Strong-based multiple regression equations. This is an 
especially relevant question for applied purposes, because, if 
the Strong truly does absorb the SOV, it certainly would not 
be necessary to administer both instruments in all settings. 
How much of the actual SOV profile is obtainable from 
multiple regression equations using the Strong's 28 theoreti- 
cal dimensions? Because of the particulars described below, 
our sample of 695 afforded us the opportunity to address this 
question in a number of ways. 

Two subsamples. OPPTAG students tend to enjoy their 
summer school experience (Benbow, Lubinski, & Suchy, 
1996), and many return the following summer for further 
learning opportunities. Among the 695 participants currently 
under analysis, 110 participated in consecutive summers and 
took the Strong and SOV (1992-1993 or 1993-1994). 
Therefore, we split our sample into two independent sub- 
samples: We used the 585 nonrepeaters to develop Strong- 
based multiple regression equations to predict each of the six 
SOV scales; the remaining 110 repeaters were used as the 
cross-validation sample for these equations. Following Lord 
and Novick's (1968) nomenclature for conducting cross- 
validation analyses, the nonrepeaters constitute a screening 
(developmental) sample, whereas the repeaters constitute a 
calibration (cross-validation) sample. Because the members 
of the calibration sample completed the Strong and SOV at 
two points in time, several cross-validations (i.e., concur- 
rent, predictive, and retrospective) were possible. In addi- 
tion, SOV test-retest stabilities could serve as baselines for 
comparing cross-validation coefficients for each scale. The 
particulars of our cross-validation analyses are illustrated in 
Figure 1. We first developed multiple regression equations, 

7 We used only five scales for the SOV, because the inventory's 
ipsative nature means that all the information on any sixth scale 
may be derived from the remaining five (SOV profiles always sum 
to 240). Omitting any one of the six scales results in uniform 
multiple correlations for the remaining five. 
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using the 28 Strong scales with the screening sample, to 
forecast each of  the SOV themes, s Next, we applied the six 
regression equations to the 110 participants in the calibration 
sample at both time points. This gave us two SOV forecasts 
for each SOV theme (one from Time 1 Strong, and the other 
from Time 2 Strong). Following Figure 1, we examined the 
relationships between these two forecasted SOVs and the 
two actual SOVs for cross-validation purposes. Further- 
more, the one-year test-retest stabilities of  the two fore- 
casted SOVs and the two actual SOVs were examined. 

Interindividual analyses. One-year test-retest coeffi- 
cients for the six actual-SOV themes are presented in the 
first column of  Table 3. These served as a baseline for 
comparing the test-retest coefficients for the six forecasted- 
SOV themes, as well as concurrent, predictive, and retrospec- 
tive cross-validation coefficients (see Table 3). The actual 
SOVs were relatively stable, but overall the forecasted 
SOVs were a bit more stable. Across the board, both within 
and between time-frames, cross-validation coefficients were 
comparable to actual-SOV stability coefficients. The coeffi- 
cients were essentially equivalent, regardless of  whether we 
were correlating an actual with a forecasted SOV, two 
forecasted SOVs, or two actual SOVs. Remarkably, this 
generalization pertains to forecasts generated for concurrent 
as well as predictive assessments having a one-year time lag. 
These analyses provide another piece of  evidence that the 
SOV can be captured with regression equations based on the 
Strong. 

To examine the possibility that the sheer number of  Strong 
scales used resulted in high cross-validation coefficients, we 
developed equations using the best six Strong scales for 
predicting each SOV theme. Comparing the cross-validation 
coefficients resulting from these equations with those using 
all 28 Strong scales (see Table 3), we found little difference 
in the magnitude of  the coefficients. We subsequently used 
only the equations based on all 28 Strong scales, because all 
scales are readily available on the Strong and regression 
procedures that retain a selected set of  variables from a total 
set are more prone to capitalizing on chance factors 
(Pedhazur, 1982). 

Intraindividual analyses. We next examined the rank 
order of  the six SOV themes in the actual and forecasted 
profiles. Many educational/vocational counselors using an 
instrument such as the SOV tend to advise clients in 
accordance with their most salient themes. Actually, for 
many counseling issues, intraindividual profiling is central, 
because it readily enables counselors to focus on client 
strengths and areas of  chief importance (Dawis, 1992). Thus, 
it is critical to assess the rank order of  scales for actual and 
forecasted SOVs intraindividually. The interchangeability of  
actual and forecasted profiles was evaluated by computing 
Pearson product-moment correlations and Spearman rank- 
order correlations intraindividually for all 110 participants. 
This produced a distribution of  110 coefficients whose 
central tendency and dispersion (Table 4), quantify the 
consistency of  the SOV profiles (i.e., stability of  rank 
orders). Once again, although the actual SOVs were rela- 
tively stable over 1 year, the forecasted SOVs were more 
stable. The cross-validation analyses indicated that the 

relationship between the actual and forecasted SOVs is 
slightly more consistent than the two actual SOVs, except in 
the case of  the retrospective cross-validation. As in the 
previous analyses, the results were similar whether we 
compared two actual SOVs, two forecasted SOVs, or an 
actual and a forecasted SOV. In other words, the same 
general rank order of  themes was attained regardless of  
whether Strong-based regression equations were used to 
generate a SOV profile or the actual SOV was given. 

8 All variables in the regression equations followed the same 
order presented as the first (with the y-intercept as the first 
bracketed value). Theoretical = [43.91 + (Realistic X -.13) + 
(Investigative X .13) + (Artistic x - . 2 3 )  + (Social × .03) + 
(Enterprising × .05) + (Conventional × - . 0 3 )  + (Agricul- 
ture x - .06) + (Nature X - .02) + (Adventure x .00) + (Mili- 
tary Act x .08) + (Mechanical Act x .13) + (Science X .36) + 
(Math X .01) + (Medical Sci × - .04) + (Medical Serv X .02) + 
(Music x - . 0 7 )  + (Art X .11) + (Writing X .10) + (Teach- 
ing × .01) + (Social Serv x - . 1 0 )  + (Athletics X - . 0 7 )  + 
(Religious Act x - . 2 3 )  + (Public Speaking x .03) + (Law/ 
Politics x - . 0 7 )  + (Merchandis X - . 1 3 )  + (Sales X - . 0 4 )  + 
(Business Management x .09) + (Office Practices × -.03)]. 
Economic = [67 .99+(RX.12)  + (IX.00) + (AX.15)  + 
(S x .15) + (E x .11) + (C X .26) + (Ag x - . 0 3 )  + (Nat × 
-.05) + (Adv x - . 0 4 )  + (Mil X - . 0 4 )  + (Mech x - . 1 2 )  + 
(Sci X .03) + (Math x - . 0 6 )  + (MSci x - . 0 3 )  + (MServ x 
.05) + (Mus x - . 1 2 )  + ( A r t × - . 1 4 )  + (Writ x - . 1 6 )  + 
(Teach X - .09)  + (SServ × - .23)  + (Athl x .02) + 
(Rel x - . 1 6 )  + (PSpk x - . 1 7 )  + (Law x - . 0 3 )  + (Mrch x 
.08) + (Sales × -.08) + (Bus × .16) + (Off X -.11)]. Political = 
[45.61 + (R × -.01) + (I x - .08) + (A X .04) + (S X .04) + 
( E X - . 0 2 )  + (CX.15)  + (AgX.00)  + (Nat× .01)  + 
(Adv × .02) + (Mil x .03) + (Mech X -.04) + (Sci x .00) + 
(Math x - . 0 9 )  + (MSci × - . 0 1 )  + (MServ × .01) + (Mus × 
-.15) + (Art x .01) + (Writ X - . 0 6 )  + (Teach X - . 0 1 )  + 
(SSer v x - .13) + (Athl × .15) + (Rel X - . 1 9 )  + (PSpk X 
.19) + (Law x .20) + (MrchX- .17 )  + (Sales x .13) + 
(Bus x - .01) + (Off × -.09)]. Aesthetic = [41.47 + (R × 
.04) + (IX.29) + (AX.03) + ( S X - . l l )  + (EX.00) + 
( C X - . 1 4 )  + (AgX.02) + (Nat×.04) + ( A d v X - . 0 1 )  + 
(Mil X .00) + (Mech x .00) + (Sci x - .35) + (Math x .02) + 
(MSci x - .09) + (MServ x .08) + (Mus × .23) + (Art x .22) + 
(Writ x .08) + (Teach X .05) + (SServ X.  02) + (Athl x 
- .13) + (Re lX- .26 )  + (PSpkX- .14)  + (LawX.00) + 
(Mrch x .08) + (Sales × .05) + (Bus X - . 1 0 )  + (Off x .09)]. 
Social = [29.71 + (R X- .11 )  + (I x - . 2 0 )  + (A X - . 0 1 )  + 
(S X -  .02) + (E x - . 1 0 )  + (C x - . 0 2 )  + (Ag X - . 0 3 )  + 
(Nat x .  09) + (Adv × - .03) + (Mil x - .05) + (Meeh x .12) + 
(Sci x - . 0 1 )  + (Math x .05) + (MSci x .06) + (MServ x 
- .01)  + (MusX.08) + ( A r t x - . 1 3 )  + (Wri t×.03)  + 
(Teach X .06) + (SServ x .44) + (Athl x .02) + (Rel x - .04) + 
(PSpk x .09) + (Law x - . 0 6 )  + (Mrch x .14) + (Sales X 
.04) + (Bus x -.23) + (off × .02)]. Religious = [11.31 + 
(RX.09) + ( I x - . 1 4 )  + (AX.02) + ( S X - . 1 0 )  + (EX 
-.03) + (C x -.21) + (Ag X .09) + (Nat x - .07) + (Adv x 
.05) + (Mi lX- .02 )  + (MechX- .08)  + ( S c i X -  .02) + 
(Math X .08) + (MSci × .10) + (MServ × - . 1 4 )  + (Mus X 
.03) + (Art X - . 0 6 )  + (Writ × .00) + (Teach × - . 0 1 )  + 
(SServ x .01) + (Athl x .01) + (Relig x .88) + (PSpk X .00) + 
(Law x - . 0 4 )  + (Mrch x - . 0 1 )  + (Sales x - . 1 0 )  + (Bus x 
.10) + (Off x .12)]. 
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Table 2 
Correlations of the Study of Values (SOV) Scales and RIASEC Themes With External Criteria 

Variable 

SOV scale RIASEC theme R 

Theoret- Eco- Polit-Aesth- Reli- Real- Invest- Art- Eco- Conven- Strong 
ical nomic ical etic Social gious istic igative istic Social nomic tional SOV Strong and SOV 

Adjective Check 
List 

Dominance 
Endurance 
Order 
Intraception 
Nurturance 
Affiliation 
Autonomy 
Aggression 
Change 
Succorance 
Deference 
Self-Control 
Self-Confidence 
Creative Person- 

ality 
Critical Parent 
Nurturing Parent 
High Ori- 

gence/Low 
Intellec- 
tance 

High Origence/ 
High Intel- 
lectance 

Low Ori- 
gence/Low 
Intellec- 
tance 

Low Origence/ 
High lntel- 
lectance 

Multidimensional 
Personality 
Question- 
naire 

Well-Being 
Social Potency 
Achievement 
Social Closeness 
Stress Reaction 
Alienation 
Aggression 
Control versus 

Impulsivity 
Harm Avoidance 
Traditionalism 
Absorption 

Family Environ- 
ment Scale 

Achievement 
Orientation 

Intellectual-Cul- 
tural Orien- 
tation 

Moral-Religious 
Emphasis 

Background data 
Books read in 

last year 
Science 

.05 .11 .23 - .09  - .13 - .09  .03 .10 - .04  - .01 .14 .04 .23 .41 .42 
- .02  .09 .06 - .18  - .03  .08 - .02  .09 - .08 .09 - .02  .18 .20 .48 .51 

.04 .15 .08 - .21 -.11 .06 - .04  .07 - .17 .01 - .05 .18 .24 .50 .52 
- .08 - .08 - .16  - .08 .24 .10 - .09  .09 .08 .21 - .07  .09 .28 .44 .47 
--.25 -.11 - .15  - .05 .36 .14 - .06  .04 .13 .36 .08 .12 .40 .52 .56 
--.22 - .06  - .05 - .06  .25 .10 - .05 .03 .09 .29 .10 .09 .31 .48 .50 

.15 .01 .16 .13 --.21 - .16  - .04  .03 .01 --.23 - .04  --.20 .33 .50 .51 

.11 .05 .22 .07 - .26  - .13 .03 - .04  - .04  - .22  .06 -.11 .34 .46 .49 

.03 - .10  - .06  .19 .09 - .14  .04 .05 .19 .01 .02 - .14  .25 .48 .50 
- .07  - .10  - .16  .07 .11 .09 - .03  - .05  .07 .07 - .03 .01 .17 .32 .33 
- .15 .00 - .16  - .14  .23 .15 - .02  - .01 - .03 .24 .00 .19 .35 .54 .56 
- .03 .02 - .13 - .13 .08 .13 - .02  .06 - .05 .11 - .08  .16 .23 .50 .52 

.01 .06 .15 - .12  - .04  - .02  .04 .10 - .01 .06 .07 .01 .17 .39 .39 

.16 - .06  .02 .08 - .03 - .13 - .03  

.15 .09 .18 .00 - .26  - .09  - .03 
- .16  .00 - .02  - .14  .20 .09 - .02  

.07 .09 -.11 - .12  - .19  .24 .40 

.01 - .09  - .23  .01 - .06  .30 .46 

.06 .01 .28 .06 .16 .29 .49 

- .04  .04 .12 .11 - .05 - .12  .03 -.11 .06 .01 .12 - .06  .21 .46 

.04 - .18  - .15 .30 .00 - .05 - .10  - .10  .16 - .24  - .15 - .33  .34 .59 

- . 16  - .01  - . 1 0  - . 08  .27 .05 - . 0 4  - . 02  .02 .26 .07 .13 .33 .46 

.09 .14 - .02  - .21 - .05 .06 .01 .07 - .20  - .09  -.11 .12 .25 .44 

- .08  - .12  - .01 - .04  .16 .07 .14 .22 .17 .29 .20 .18 .19 .42 
- .09  - .02  .27 .00 -.11 - .01 .02 .12 .18 .18 .35 .11 .32 .55 

.05 .02 .02 - .15 - .01 .06 .15 .35 .09 .20 .14 .2S .16 .46 
- .27  - .15 .03 - .02  .29 .09 .00 .04 .18 .31 .21 .12 .36 .47 
- .03 - .03 - .06  .02 .04 .04 - .01 - .10  .03 .00 .01 -.01 .07 .30 

.14 .13 .10 - . 1 0  - . 2 0  - .03  .07 - . 10  - . 1 6  - . 2 0  - . 03  - . 0 4  .22 .37 

.15 .24 .32 - .12  --.34 - .14  .16 - .10  - .24  - .31  .03 - .08 .40 .54 

.01 .08 - .02  - .13 .00 .05 - .06  .11 - .04  .11 - .02  .20 .16 .51 
- .15 .05 - .06  - .05 .15 .04 - .27  - .16  - .05 .12 - .01 .13 .24 .64 
- .19  - .03 - .08 - .31 .05 .42 .13 .08 - .04  .24 .05 .23 .49 .57 
- .07 - .28  - .15 .27 .14 .04 .10 .17 .40 .19 .11 .01 .34 .50 

.09 .21 .19 - .19  - .15 - .08 .06 .10 - .10  .01 .13 .17 .26 .35 

- .08  - .17 - .12  .10 .12 .09 - .08  .2,11 .25 .17 .05 .05 .18 .37 

- .27  - .06  - .08 - .32  - .04  .59 .09 - .02  - .04  .22 .12 .11 .64 .61 

.21 .04 .02 .04 - .06  - .18 .04 .17 .02 -.11 - .06  .00 .24 .35 

.44 

.47 

.50 

.47 

.61 

.48 

.45 

.42 

.57 

.49 

.50 

.30 

.39 

.56 

.52 

.64 

.62 

.51 

.37 

.39 

.69 

.36 
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Table 2 
(continued) 

SOV scale RIASEC theme R 

Theoret- Eco- Polit-Aesth- Reli- Real- Invest- Art- Eco- Conven- Strong 
Variable ical nomic ical etic Social gious istic igative istic Social nomic tional SOV Strong and SOV 

Hays/poetry/ 
essays - .14  - .15 - .16  .12 .22 .05 -.11 .02 .24 .18 .06 .01 .25 .42 .44 

Love stories - .21 - .09 - .15 .15 .16 .08 - .10  - .07 .17 .13 .04 .01 .26 .36 .37 
Religious - .  15 - .07 - .08 - .04  .03 .22 .02 .04 .06 .13 .02 - .03 .23 .35 .36 

How important 
is/are: 

Lots of money .11 .34 .26 - .06  - .25  - .26  - .05 - .02  - .  I 1 - .20  .07 .05 .40 .47 .51 
Strong friend- 

ships - .21  - .09  - .05 - .01 .19 .12 - .02  .03 .15 .17 .06 - .02  .24 .30 .36 
Being a c o m -  

muhi ty  
leader - .  13 - .06  .20 - .  16 .07 .08 .06 .15 .07 .24 .25 .19 .32 .45 .48 

Future occupa- 
tional 
importance 
of: 

Reading - .24  - .25  - .06  .17 .15 .15 - .07 .01 .29 .25 .13 .05 .31 .41 .44 
Writing - .21 - .24  -.11 .19 .19 .10 - .13 - .02  .31 .23 .12 .00 .29 .45 .46 
Social studies - .20  - .25  - .08 .11 .16 .17 - .04  - .01 .21 .21 .11 .00 .28 .40 .44 
Foreign lan- 

guage - .18 - .15 - .07 .13 .13 .09 - .02  .05 .21 .17 .11 .06 .22 .28 .32 
Computer sci- 

ence .16 .17 .08 - .10  - .18 - .08  .23 .15 - .07  -.11 .02 .17 .21 .40 .41 
Math .26 .25 .02 - .22  - .22  - .05 .20 .29 - .13 - .08 .04 .22 .35 .52 .54 
Physics .27 .12 .06 - .16  - .14  - .08  .28 .38 - .10  - .09  - .02  .11 .28 .56 .57 
Chemistry .16 .08 .05 - .15 - .04  - .06  .16 .40 - .06  .06 .08 .12 .20 .54 .56 
Biology .07 - .05 .00 - .07  .06 - .01 .09 .39 .06 .15 .05 .08 .16 .58 .58 

Tinker as a 
young 
child? .19 .14 .10 - .09  - .24  - .05 .18 .10 - .18  - .20  - .08  - .03 .26 .42 .45 

Tinker now? .31 .25 .09 - .18  - .29  -.11 .37 .17 - .27  - .24  - .07  .08 .37 .61 .62 
Preference for 

science 
courses .34 .25 .06 - .34  - .  14 - .  10 .16 .25 - .33  - .  16 - .08  .16 .44 .58 .60 

Preference for 
humanities 
courses - .31 - .29  - .08 .30 .18 .13 - .  19 - .20  .32 .18 .06 - .  11 .41 .54 .55 

Ability tests 
SATVerbal .02 - .12  - .19  .21 .00 .03 -.11 .19 .29 .10 .06 .02 .27 .57 .58 
SAT Math .15 .04 - .06  - .05 - .  10 .01 - .07 .27 .02 - .02  .03 .17 .18 .57 .58 
Mechanical 

Comp. .26 .15 - .02  - .08  - .23  - .05 .23 .08 - .20  - .28  -.11 - .06  .31 .52 .53 
Mental Rotations .25 .11 .04 - .09  - .18 - .09  .20 .11 - .17  - .21 - .07 .00 .27 .42 .44 
Raven's 

Advanced 
Matrices .06 - .06  - .07 .06 - .01 .00 .09 .14 .06 .00 - .04  .08 .13 .33 .35 

Note. For external criterion variables, ns ranged from 670 to 695 (except nSATMath = 331, and NSATVcrba I = 310). Correlations with 
external criteria of .20 or higher are boldfaced. For Ns greater than 670, correlations of .10 or higher are statistically significant atp < .01. 
Strong = Strong Interest Inventory; SAT = Scholastic Aptitude Test. 

Extrinsic Convergent Validation 

Although observing impressive cross-validation coeffi- 
cients is an important first step for establishing the inter- 
changeability of an assessment procedure (Wiggins, 1988), 
high correlations between measures do not necessitate 
comparable external correlational profiles (Lubinski & Dawis, 
1992; McCornack, 1956). To ascertain whether actual and 
forecasted SOVs are conceptually equivalent and empiri- 
cally interchangeable, coupling traditional cross-validation 

applications with extrinsic convergent validation analysis 
(Fiske, 1971) provides more compelling conclusions than 
does the former alone. Following Fiske (1971), two mea- 
sures should not be considered conceptually equivalent or 
empirically interchangeable until they display correspond- 
ing patterns in their correlational profiles. Ideally, this 
should be documented over a wide range of criteria (Lubin- 
ski & Dawis, 1992, p. 22), spanning as much of the 
convergent--discriminant range as possible with distinct data 
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Figure 1. Cross-validation patterns. 

sources. The previous cross-validation analyses revealed 
that Strong-based regression equations reliably reproduced 
inter- and intraindividual differences provided by SOV 
assessments. To speak more definitively to the validity of 
these Strong-based regression equations, however, we needed 
to examine the extent to which such forecasts covaried with 
external criteria in ways paralleling the actual SOV. Finding 
similar correlational profiles across actual and forecasted 
SOVs would provide ideal evidence that our regression 
equations produced valid, empirically interchangeable esti- 
mates of actual SOV scores. 

Each person in the calibration sample had a total of four 
SOVs (actual and forecasted SOVs at Times 1 and 2). The 59 
external criterion variables were correlated with each of the 
four SOV sources, for all six SOV scales. The resulting 
correlations were examined and, across corresponding 
themes, the profiles were quite similar over all four SOV 
sources. 9 To quantify this observation, we correlated pairs of 
correlational profiles. Averaged over the six SOV themes 
(following Figure 1), the pairs of profiles correlated as 
follows: actual test-retest = .89, forecasted test-retest = 
.94, concurrent cross-validation at Time 1 = .89, concurrent 
cross-validation at Time 2 = .93, predictive cross-validation = 
.89, and retrospective cross-validation = .88. Once again, 
there was a remarkable degree of consistency across all 
profile pairs, with the consistency of correlations between 
the two forecasted SOVs being the highest. 

Discussion 

Study 1 provided evidence for the construct validity of the 
Strong and the SOV for intellectually talented young 
adolescents. Convergent and discriminant correlational pat- 
ternings of both instruments, across a wide array of external 
criteria, conformed to what one might expect to see in older 
populations. Evidence also suggested that for the external 
criteria we examined, the Strong provided incremental 

validity over the SOV, however, the reverse was not true. In 
fact, the Strong was so encompassing that perhaps a closer 
look at the traditional distinctions between interest and value 
assessment is warranted (at least with respect to the Strong 
and the SOV). We offer the analytic procedure we used to 
arrive at this conclusion as a general methodological ap- 
proach for examining Dawis's (1992) concern over the 
amount of redundancy in psychological assessment tools. 

Counseling and Theoretical Implications 

Our results indicate that conventional preference question- 
naires, initially designed for older students, manifest the 
same kinds of external relationships for young gifted 
adolescents that one would anticipate with older individuals. 
Given the amount of construct validity revealed here, 

"practitioners might find these assessment tools valuable for 
helping gifted youth in educationally and vocationally 
relevant problem solving as well as for imparting better 
self-understanding. In particular, the results from the current 
study suggest that person-environment models, such as 
TWA, may be effectively used in refining the educational 
and vocational counseling offered to intellectually talented 
adolescents. This is especially relevant because these indi- 
viduals begin thinking about career planning earlier than 
their age-mates do (Kerr & Erb, 1991; Milne, 1979; 
Silverman, 1993; Willings, 1986). 

Theoretically, the ability/preference constellations mani- 
fested in Study 1 are of particular interest, because both 
differential (Humphreys, Lubinski, & Yao, 1993) and experi- 
mental (Kimble, 1984) psychologists have presented data 
indicating a psychological reality to C. P. Snow's (1967) 
"two cultures" (i.e., "humanists" and "scientists"; Lubin- 
ski, 1996). In Study 1, a patterning indicative of preferences 
for and nonlinguistic ideation about things versus prefer- 
ences for and linguistic ideation about people emerged. Such 
ability-preference clusterings also have been noted in recent 
reviews involving more normative adult samples (Acker- 
man, 1996; Ackerman & Heggestad, 1997). 

If optimal development unfolds, in part, by taking into 
account the enduring and most salient features of one's 
individuality (Scarf, 1992, 1996; Scarr & McCartney, 1983), 
the present findings may be helpful in facilitating positive 
development in gifted youth. For example, profiling abilities 
among the gifted to provide educational opportunities accord- 
ing to competence (as opposed to chronological age) has 
enjoyed much success (Benbow & Lubinski, 1996; Benbow 
& Stanley, 1996). Perhaps preference assessments could aid 
practitioners in refining how they approach gifted students 
with information about their abilities. For example, they 
could talk to gifted students about their exceptional capabili- 
ties (the intensity of their satisfactoriness) as well as about 
what they most enjoy (the importance of satisfaction). This 
could ultimately lead to enhancement of students' personal 
development more generally by helping students achieve a 

9 To conserve space, we do not present extrinsic validation profiles 
for Studies 1 and 2. These data are available from the authors. 
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Table 3 
Interindividual Test-Retest and Cross-Validation Analyses 

447 

Study of 
Values 
theme 

One-Year Study Cross-validation analyses 
of Values Concurrent Concurrent Predictive Retrospective 
test-retest at Time 1 at Time 2 (Time 1 to Time 2) (Time 2 to Time 1) 

Actual Forecasted 28" 6 b 28" 6 b 28 a 6 b 28 a 6 b 

Theoretical .75 .77 .77 .75 .74 .75 .70 .70 .70 .70 
Economic .66 .76 .70 .66 .64 .66 .60 .61 .53 .53 
Political .68 .80 .73 .70 .75 .71 .68 .65 .64 .59 
Aesthetic .68 .80 .77 .74 .69 .68 .67 .65 .63 .63 
Social .63 .77 .58 .57 .59 .60 .55 .54 .58 .60 
Refigious .79 .74 .78 .78 .78 .77 .72 .73 .66 .64 

M .70 .77 .72 .70 .70 .70 .65 .65 .62 .62 

Note. Figure 1 diagrams these analyses. RIASEC = realistic, investigative, artistic, social, economic, conventional; Strong = Strong 
Interest Inventory. 
aUsing all 28 Strong scales (RIASEC and 22 Basic Interests). bUsing the best six Strong scales (in italics). 

more comprehensive understanding of themselves, others, 
and how they conceptualize their reactions to contrasting 
learning and work environments. By successively profiling 
enduring behavioral characteristics through normative assess- 
ments, counselors may position themselves to make some 
compelling and specific reflections and suggestions based on 
each student's unique idiographic constellation of  personal 
attributes. 

This should come as good news to counselors and 
educators trying to manage the huge literature on multipoten- 
tiality (see Achter, Benbow, & Lubinski, 1997; Achter et al., 
1996) as well as indecisiveness among certain subsets of  
intellectually talented students. The educational and voca- 
tional paths genuinely amenable to students, traditionally 
classified as "multipotential" from an ability standpoint, are 
likely to be refined by attending to their preferences. By 
considering abilities and preferences conjointly, counselors 
are better positioned to identify more optimal sets of  
environments more individually tailored to an individual's 
particular proclivities and personal point of  view. 

Finally, our analyses converged on the conclusion that 
interest and values assessments may be reduced to assessing 
the former. If  this is true, the three personal-attribute 
domains examined by Achter et al. (1996), which illustrate 
the amount of  diversity within gifted populations (i.e., 
abilities, interests, and values), could be reduced to two 
assessment protocols without the loss of  any relevant 
psychological information. Yet, a caveat is in order, because 
we can envision situations in practice in which an ipsative 
assessment is the preferred modality. For example, it is 
possible that practitioners, working one-on-one with certain 
clients, may be able to cogently argue that a forced-choice 
ipsative formatting is particularly useful for in-session 
self-exploration. One example could be the clarification of  
competing valences at comparable intensities (e.g., approach-  
approach or avoidance-avoidance conflicts). Examples such 
as this, however, are not sufficient to justify depicting the 
SOV as a domain-specific applied psychological research 
tool capable of  complementing the Strong through the 
assessment of  distinct psychological nuances. 

Table 4 
Means, Standard Deviations, and Quartiles ( Q) of Intraindividual Test-Retest and Cross-Validation Correlations 
Estimated Parametrically and Nonparametrically 

One-Year Study Cross-validation analyses 
of Values test-retest 

Concurrent Concurrent Predictive Retrospective 
Statistic Actual Forecasted at Time 1 at Time 2 (Time 1 to Time 2) (Time 2 to Time I) 

M .69 .77 .73 .72 .69 .60 
SD .29 .28 .27 .30 .31 .37 
QI .55 .68 .64 .62 .56 .41 
Q2 .76 .87 .85 .83 .81 .70 
Q3 .91 .95 .92 .92 .91 .88 

M .62 .72 .66 .66 .65 .54 
SD .32 .30 .29 .32 .35 .38 
Q~ .42 .57 .51 .49 .55 .31 
Q2 .69 .79 .74 .76 .77 .60 
Q3 .85 .92 .88 .89 .89 .83 

Note. Figure 1 diagrams these analyses. Mean and median correlations are boldfaced. 



448 SCHMIDT, LUBINSKI, AND BENBOW 

Measuring Constructs Through lpsative Versus 
Normative Scaling 

Two other issues emanating from the results of Study 1 
involve ipsative scaling and the psychological nature of 
interest and value constructs themselves. With respect to the 
latter, if interests and values do indeed have psychologically 
distinct aspects, their distinctiveness should manifest itself 
in the context of external criteria; otherwise, there is no point 
in speaking about two classes of concepts when parsimony 
suggests that one will do. Clearly, the Strong met this 
requirement for the criteria we used, but the SOV fell 
somewhat short. Could all the psychological import found in 
measures of educational/vocational values (like the SOV) be 
subsumed by the Strong? Although this conclusion is 
premature, future research should direct itself toward this 
possibility (Rounds, 1990). 

Perhaps the conspicuous differences between ipsative and 
normative assessment procedures nevertheless result in 
psychologically trivial differences with respect to the psycho- 
logical dimensions assessed by these procedures. Indeed, 
such conspicuous differences in scaling may have attenuated 
the perceived need to ask this question. Yet, if interests and 
values are to be distinguished, scales purporting to assess 
each should capture their unique aspects, empirically, by 
manifesting incremental validity in the prediction of rel- 
evant criteria. This is paramount for documenting their 
applied psychological significance. It appears that much of 
the ipsativity offered by the SOV, and perhaps all of its 
psychological significance, may be gleaned normatively 
through Strong-based regression equations. Of course, these 
results are not definitive, inasmuch as all relevant criteria 
were not included in this study. Yet, we believe they are 
comprehensive enough to warrant consideration of the 
possibility. To further support this idea, consider the follow- 
ing. Whereas the sum of the six actual SOV themes was 
always 240, the sum of the six forecasted SOV themes 
ranged from 239.6 to 239.8. It seems, therefore, that the 
Strong is able to functionally reproduce the ipsativity of the 
SOV (i.e., as scores increase on one forecasted SOV theme, 
scores decrease on other forecasted SOV themes). 

Again, just to be clear: Though the Strong appears to 
absorb the psychological import assessed by the SOV, this 
does not suggest that individual differences assessed by the 
SOV are unimportant---quite to the contrary (see Tables 1 
and 2). It does suggest, however, that the six SOV dimen- 
sions (and much of their ipsativity) may be estimated 
through the Strong. The SOV has always focused on 
intraindividual differences, whereas the Strong has concen- 
trated on interindividual differences, and yet both clearly 
assess common constructs. Whether ipsative assessments 
add incremental validity to normative scales in other psycho- 
logical contexts is a question for further research. 

A General Methodology 

As mentioned earlier, Dawis (1992) expressed concern 
over the degree of redundancy that exists in instruments 
currently being used by counseling psychologists. Our 

findings in Study 1 exemplify this problem. We examined 
the problem of instrumentation (the Strong and the SOV) 
overlap by combining extrinsic convergent validation with 
conventional cross-validation techniques. We found that not 
only is Dawis's concern legitimate, but it may be operating 
in some of the more well-known instruments, not just the 
newly constructed instruments that Dawis highlighted. Given 
that this problem pervades many psychological domains, we 
offer the methodology we used here as one possible way to 
examine the redundancy in psychological measures. Ideally, 
it could result in a more parsimonious (less cluttered) subset 
of generic reference dimensions in counseling practice as 
well as in psychological science more generadly. Our 
approach has an advantage over conventional multivariate 
procedures aimed at analyzing common variance. Analyzing 
the magnitude of between-instruments redundancy through 
conventional common variance techniques (e.g., canonical 
correlation or factor analysis) is less optimal than the 
procedures used here because scale uniqueness (i.e., scale 
specificity) could contribute incremental validity to relevant 
external criteria. Common variance procedures, by defini- 
tion, jettison each scale's unique variance (specific 
variance + error variance) and focus on characterizing the 
dimensionality of common variance (or what variables 
share). This is why combining extrinsic convergent valida- 
tion with conventional cross-validation techniques is an 
especially apt procedure for capturing unique aspects of 
psychological import that each assessment procedure holds. 
For innovative assessment procedures to make a contribu- 
tion to psychological science, they must provide researchers 
with something they do not already have. 

Study 2 

Study 1 provided support for the construct validity of the 
Strong and the SOV for intellectually talented young 
adolescents. Cross-validation and extrinsic convergent vali- 
dation analyses suggested that SOV assessments may be 
generated with precision and fidelity through Strong-based 
regression equations. Those results were, however, based on 
only one sample (albeit over two time-frames). Study 2 was 
a generalization probe in which we assessed the robustness 
of the aforementioned regression equations by applying 
them to a large sample of graduate students enrolled in top 
engineering, mathematics, and natural and physical science 
departments across the United States. This adult sample 
served as an independent calibration sample on which the 
regression equations based on gifted adolescents from Study 
1 could be evaluated. Given that a prominent goal of our 
longitudinal research is to identify early individuals with the 
potential to excel in math and science disciplines (Lubinski 
& Benbow, 1994), top math and science graduate students 
are, in many ways, ideally suited for conducting a multiple- 
sample cross-validation design (Mosier, 1951; Murphy, 
1984), or a generalizability probe, of this kind. Furthermore, 
if regression equations developed on gifted 13-year-olds 
manifest an impressive degree of cross-validation in excep- 
tionally able, high-achieving adults, we would be in an 
excellent position to suggest that teaming ability and prefer- 
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ence assessments in counseling gifted adolescents is likely 
to result in applied psychological benefits. In short, in Study 
2 we examined whether the adolescent covariance structure 
uncovered in Study 1 is sufficiently mature such that it may 
validly generate adult forecasts. 

M e ~ o d  

Participants 

The participants for this study were identified by SMPY in 1992 
(Lubinski & Benbow, 1994; Lubinski, Benbow, Eftekhari-Sanjani, 
& Halvorson, 1998). They were students in the top 20 U.S. 
graduate training programs in engineering, mathematics, and 
natural or physical sciences (according to Gourman, 1989, and the 
National Research Council). 1° The majors pursued by these stu- 
dents included biochemistry, cellular and molecular biology, chem- 
istry, computer science, engineering, mathematics, and physics. 
Participants who completed both the Strong and the SOV were 
included. This sample consisted of 695 participants (358 men and 
337 women; 81.3% Caucasian, 9.5% Asian American, 2.4% 
African American, 3.2% Hispanic, .1% Native American, 2.9% 
other, and .6% not responding) between the ages of 23 and 30. 
Finally, because there tended to be a high male/female gender 
disparity in these departments, we implemented the following 
procedure. Departments were asked to secure the names of all lst- 
and 2nd-year graduate students who qualified for and wished to 
participate in this study. This invariably resulted in a larger number 
of men than women. Of these, we took all the women and randomly 
sampled the same number from the male pool. This resulted in a 
comparable ratio of men to women even though the population 
ratio is greater than 4:1. 

Instruments 

The instruments we used in Study 2 are described in Instruments 
in the report of Study 1: the Strong, SOV, ACL (20 scales), and FES 
(3 scales). The participants also completed a background question- 
naire, developed by SMPY. Six variables similar to those in Study 
l 's  questionnaire were used: "How important is lots of money in 
your life? Strong friendships? Being a community leader?"; "What 
age did you become interested in math/science as a career?"; and 
"To what extent were you involved with 'tinkering' with equip- 
ment, mechanical gadgets, or construction games as a young child? 
As an adolescent?" Finally, Graduate Record Examination (GRE) 
Verbal, Quantitative, and Analytical scores were used here. 

Procedure 

Department chairs and heads were contacted in the spring of 
1991 and asked whether SMPY could survey students in their 
department. Students were required to be American-born citizens, 
and approximately half of these students were female. Students 
who agreed to participate were sent a packet of questionnaires in 
April 1992. They mailed the completed packet back to SMPY 
researchers in a self-addressed, stamped envelope and received $15 
in return. Because all participants were volunteers, the response 
rate was more than 99%. 

Results 

Cross-Validation 

A benchmark. To evaluate the performance of  Study l ' s  
regression equations across more than one benchmark, we 

performed an independent cross-validation analysis within 
our graduate student sample by dividing them into two 
random samples (stratified by gender and major), n These 
constituted screening (n = 545) and calibration (n = 150) 
samples. The screening sample was used to develop a set of  
graduate-based regression equations, and the calibration 
sample was used to cross-validate these newly  formed 
equations. These two samples were used only to generate a 
baseline against which we could compare the performance 
of  the regression equations we built with the gifted adoles- 
cents. They allowed us to examine how our Study 1 
regression equations performed relative to regression equa- 
tions built on a sample of  graduate students selected from the 
same population. 

Interindividual analyses. The cross-validation coeffi- 
cients, when Study 1 regression equations were used, are 
presented in Table 5. Comparing the cross-validation coeffi- 
cients in Table 5 with those in Table 3 shows that the 
coefficients are comparable, other than a slight difference for 
Theoretical (which was anticipated because of  the ceiling 
effects for math and science graduate students on this scale). 
Table 5 also contains cross-validation coefficients for the 
regression equations built with the graduate student screen- 
ing sample. Clearly, the cross-validation coefficients were 
comparable to those from the adolescent sample. Interest- 
ingly, the two coefficients associated with Theoretical were 
nearly equivalent as well. It appears that the equations 
developed on the gifted adolescents hold just as much 
forecasting efficiency as those developed on the graduate 
students themselves! That is, the Study 1 regression equa- 
tions generalize to top math and science graduate students 
and may be used to reliably generate their SOV profile. 

Intraindividual analyses. We examined the intraindi- 
vidual interchangeability of  the actual- and forecasted-SOV 
profiles by evaluating the extent to which rank ordering of  
themes in the two profiles covaried. As in Study 1, Pearson 
product-moment and Spearman rank-order correlations were 
computed, intraindividually, for all 695 graduate students, 
and the central tendency and dispersion of  the resulting 
distributions of  coefficients were examined. The mean and 

l0 Schools that participated were California Institute of Technol- 
ogy, Comell University, Harvard University, Johns Hopkins Univer- 
sity, Massachusetts Institute of Technology, New York University, 
Northwestern University, Princeton University, Stanford Univer- 
sity, State University of New York at Stony Brook, University of 
California at Berkeley, University of California at Los Angeles, 
University of California at San Diego, University of Illinois, 
University of Michigan, University of Pennsylvania, University of 
Washington, University of Wisconsin, and Yale University. 

11 Before we examined the cross-validation of our regression 
equations, we assessed the intercorrelational comparability of the 
SOV and the Strong for gifted adolescents and graduate students. 
We correlated the intercorrelations of the adolescents' 6 SOV and 
28 Strong theoretical scales with those of the graduate students. 
The correlations between the two samples' corresponding entries 
were .92 and .85 for the SOV and the Strong, respectively. Overall, 
the internal structure of the SOV for the adolescents was compa- 
rable to that of graduate students, whereas the Strong's internal 
structure was slightly less isomorphic for the adolescents. 
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Table 5 
Cross-Validation of Regression Equations Based on Gifted Adolescents and Graduate 
Students and Multiple Correlations of Strong Scales (RIASEC and 22 Basic Interests) 

Cross-validation 
R (based on 

Gifted adolescents' Graduate students' graduate students' 
Theme equations (r~v) equations (rcv) Strong scales) 

Theoretical .58 .57 .64 
Economic .66 .69 .69 
Political .60 .60 .65 
Aesthetic .69 .63 .72 
Social .54 .57 .61 
Religious .75 .75 .78 

M .64 .64 .68 

Note. Strong = Strong Interest Inventory; RIASEC = realistic, investigative, artistic, social, 
enterprising, conventional. 

median rank-order correlations were .65 and .76, respec- 
tively (SD = .33, Ql = .50, Q3 = .88), and mean and me- 
dian product-moment correlations were .70 and .80, respec- 
tively (SD = .31, Q1 = .60, Qs = .91). This implies that the 
actual- and forecasted-SOV profiles produce comparable 
rank orders of themes. These values are very similar to those 
observed in Study 1 (see Table 4) and provide further 
evidence that the Strong is able to reliably reproduce the 
SOV profile for graduate students in top math and science 
programs. 

Extrinsic Convergent Validation 

To evaluate the extent to which these equations produced 
valid estimates of the SOV, we conducted an extrinsic 
convergent validation analysis. Thus, we examined the 
extent to which actual and forecasted SOVs had the same 
correlational pattern over a set of 32 external criteria (20 
ACL scales, 3 FES scales, 6 background variables, and 3 
GRE scores). Examination of the correlational profiles 
(see Footnote 9) revealed that across the external criteria, 
corresponding actual and forecasted SOV themes produced 
similar profiles. To quantify the degree of similarity, we 
correlated these two profiles. Averaged over the six SOV 
themes, the pair of profiles correlated .93, the same as 
the highest correlation of actual versus forecasted SOV 
profiles observed in Study 1. These results suggest that as 
was the case in Study 1, actual and forecasted SOVs are 
interchangeable. 

Discussion 

Study 2 provided evidence that the Strong and the SOV 
assess similar individual differences among gifted adoles- 
cents and math and science graduate students. Regression 
equations built on gifted adolescents were cross-validated 
and, more important, found to relate to external criteria for 
these graduate students in ways similar to the actual SOV. 
These findings suggest that individual-differences informa- 
tion obtained with Strong and SOV assessments of gifted 
adolescents is similar to that obtained when these instru- 
ments are administered to adults. Although, admittedly, our 

generalization probe (cross-validation and external valida- 
tion analyses) designed to support this idea involved a 
highly specific adult (math and science) sample, we neverthe- 
less venture a more global generalization. Because of the 
heterogeneity of the gifted adolescents on whose data these 
regression equations were built and validated (both verbally 
and mathematically gifted adolescents were included), we 
hypothesize that these equations will generalize to and carry 
the same degree of validity for other groups of exceptional 
students engaged in conceptually demanding but less quanti- 
tatively dense disciplines (e.g., the humanities and law). 
Moreover, it would not surprise us if this generalization 
extends to other adult populations as well, and gains 
empirical support in future investigations. 

General Discussion 

For intellectually gifted young adolescents, across a wide 
array of external measures, the Strong and the SOV behave 
(both convergently and discriminantly) in accordance with 
prior expectations derived from decades of empirical re- 
search on older populations (Dawis, 1991; Harmon et al., 
1994). Our findings on ability-preference clusterings mirror 
those recently reported by Ackerman (1996; Ackerman & 
Heggestad, 1997), who examined adult populations in his 
studies of academic and intellectual development. Interest- 
ingly, the ability-preference clusterings observed among 
adults and gifted young adolescents (verbal abilities covary- 
ing with preferences for the humanities and mathematical- 
spatial abilities covarying with preferences for scientific 
pursuits) actually have much in common with and provide 
verisimilitude for C. P. Snow's (1967) two cultures (human- 
ist and scientists). 

Other empirical support for the validity of assessing 
preferences in this special population recently accrued 
through a discriminant function analysis of educational 
outcomes (Achter, Lubinski, Benbow, & Sanjani, 1998). An 
independent sample of 432 SMPY participants, assessed 
with both the SAT and the SOV during the 1970s, at or 
before age 13, were followed up 10 years later and asked 
what area they had earned their 4-year degree in. These 
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majors were then categorized into three groups: "humani- 
ties," "math-science," and "other." Two discriminant func- 
tions significantly discriminated these three groups and, 
importantly, both the SAT and the SOV added incremental 
validity relative to each other. Function 1 was defined by 
high positive loadings on the Math SAT and SOV Theoreti- 
cal theme and high negative loadings on the SOV Social and 
Religious themes (a "scientific orientation"). Function 2 
was defined primarily by two high positive loadings on the 
Verbal SAT and the SOV Aesthetic theme (a "humanistic 
orientation"). Again, note the configural patterning highly 
indicative of C. P. Snow's ideas. Humphreys et al. (1993) 
have discussed how predicting group membership through 
discriminant function analyses (especially when conducted 
over long temporal gaps) can provide valuable information 
for educational and vocational counselors. This information 
is complementary to conventional validation designs, which 
aim to predict individual differences on relevant criteria, 
such as that presented here. It appears that the two types of 
approaches to validation--predicting individual differences 
and group membership--converge on the same positive 
conclusion: preference assessments hold applied utility for 
this special population. 

Because of their precocity, intellectually gifted young 
adolescents appear to be developmentally ready to profit 
from assessment procedures initially designed for much 
older students and young adults. Furthermore, an examina- 
tion of their profile variability in this study and others 
(Achter et al., 1996; Lubinski et al., 1995; Lubinski et al., 
1996) reveals that the intellectually gifted are anything but a 
categorical type ("multipotential" or otherwise; see Achter 
et al., 1997). They manifest an enormous breadth of 
diversity (Winner, 1996): The range of individual differ- 
ences within this special population (like all special popula- 
tions) necessitates that counselors respond to these students 
as individuals, or "idiographically," in accordance with their 
strengths and relative weaknesses. One way of doing this is 
by taking into account the most salient features of their 
individuality. This underscores a prominent theme in coun- 
seling psychology: the need for multifaceted assessment and 
focusing on client strengths (Dawis, 1992) both between and 
within various domains of enduring psychological character- 
istics (Benbow & Lubinski, 1997). Unidimensional ap- 
proaches are almost always sure to come up short by 
comparison. The present investigation reveals that some 
instruments that carry validity for this special population 
have appreciable overlap, such that practitioners may be in a 
position to reduce the number of assessment tools necessary 
to characterize key aspects of their psychological makeup. 

Actually, the redundancy observed between interests and 
values in this investigation is but one example of what is 
likely to be seen with other measures in other settings 
(Dawis, 1992). We suggest a general methodological ap- 
proach for uncovering the genuine magnitude of incremental 
validity offered by multiple assessment procedures. The 
method combines Fiske's (1971) idea of extrinsic conver- 
gent validation with conventional cross-validation tech- 
niques. Using this approach may result in a smaller subset of 
generic reference dimensions in counseling practice and 

research as well as throughout psychological science more 
generally. In the future, creators of innovative assessment 
procedures and novel measures should devote more atten- 
tion to documenting that new assessment tools provide 
counselors with something important that they do not 
already have. 

For better understanding of educational/vocational adjust- 
ment and discord, TWA is one model that has always 
stressed the importance of multifaceted assessments. At the 
very least, individual-differences information on variables 
relevant to both satisfactoriness (abilities) and satisfaction 
(preferences) is needed to help educational and psychologi- 
cal services provide optimal learning and work environ- 
ments. Although counseling psychologists have known for 
some time that differential expectations in learning should 
be tailored to ability level and pattern, preferences have only 
recently been evaluated for their validity in the context of 
relevant criteria for gifted youth. For intellectually talented 
young adolescents, the longitudinal stability of their educa- 
tional/vocational preferences has gained empirical support 
(Lubinski et al., 1995; Lubinski et al., 1996), and their 
incremental validity, relative to abilities, for predicting 
educational outcomes has just emerged (Achter et al., 1998). 

Given recent advances documenting the range and stabil- 
ity of preferences among gifted youth and the present 
findings, it seems reasonable to suggest that conventional 
psychological assessments of this special population would 
profit from a broadening of their scope to include these 
important nonintellectual personal attributes. This might be 
accomplished with preexisting, well-known questionnaires 
(e.g., the Strong and the SOV) initially designed for 
somewhat older individuals. The intent is not to pigeonhole 
students, but rather to capture general trends in their 
developmental trajectory and then help them see that for 
themselves. In addition to enhancing applied services for 
gifted students, such as educational programming and 
vocational counseling, assessing their preferences might 
have the potential for refining educational research, particu- 
larly with respect to uncovering relevant student characteris- 
tics (e.g., affective and conative functions relevant to 
learning; R. E. Snow, Corno, & Jackson, 1996) for tailoring 
more ideal learning opportunities. Indeed, a more comprehen- 
sive psychological profiling may be useful for imparting 
important personal information to these students, to help 
them take a more active role in building learning environ- 
ments for themselves (Tyler, 1961, 1992; Williamson, 
1965). This idea may be conceptualized in developmental 
terms through Scarr's (1996) work on building niches. 
According to Scarr, optimal positive development unfolds 
when one structures learning opportunities, whether "ac- 
tively" (by oneself) or more "passively" (through interven- 
tions), in ways congruent with one's unique constellation of 
abilities, personality, and preferences. 
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