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Abstract

Background: This study investigated the relationship between intelligence and psy-
chological well-being in young adults. Contradictory findings are presented about the
relationship between intelligence and PWB in children and adolescents, and qualitative
findings by Lovecky (J Couns Develop 64:572-575, 1986) in adults. For young adults,
the authors predicted positive linear relationships between intelligence and PWB
dimensions of Environmental Mastery, Autonomy, Personal Growth, Purpose in Life,
and a curvilinear relationship between intelligence and the PWB dimension of Positive
Relations with Others.

Methods: These hypotheses were tested on a sample of 3,829 incoming first-year stu-
dents at a large university using multiple regression of SAT scores (The College Board,
SAT Reasoning Test, 1926-2005) and scores of these dimensions on a 54-item version
(van Dierendonck, Personal Individ Differ 36:629-643, 2004) of Ryff's (J Personal Soc
Psychol, 57(6):1069-1081, 1989) Scales of Psychological Well-Being.

Results: Results supported a curvilinear relationship between SAT Verbal and Positive

Relations with Others; significant relationships between SAT Math and Purpose in Life
and Personal Growth were also discovered, but in the negative direction.

Conculsions: Limitations, possible reasons for data trends, and potential application
of results to university policy are discussed.

Keywords: Intelligence, Positive psychology, Psychological well-being

Introduction

Intelligence and well-being are two of psychology’s most well-known constructs. Yet,
although early research explored the relationship between these two constructs, the rela-
tionship remains nebulous, and, in general, few large scale quantitative studies have been
conducted. Most research that has been done has explored the relationship between intel-
ligence and mental disorders and dysfunction. However, as highlighted by the increase in
research and interest in positive psychology (Seligman and Csikszentmihalyi 2000), there
is much more to mental health than distress and dysfunction. Ryff (1989) created a model
of one aspect of positive psychology, psychological well-being (PWB), which consists of
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six domains: “Self-Acceptance,” “Positive Relations with Others,” “Autonomy,” “Environ-
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mental Mastery, “Purpose in Life,” and “Personal Growth.” Self-acceptance referred to an
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affirming outlook on his or her life; Positive (and secure) Relations with Others; Auton-
omy, the extent to which one operates independently and does not conform to public
norms; Environmental Mastery, engaging in and skillfully controlling one’s environment;
Purpose in Life, the extent to which one has aims and a general course to their actions;
Personal Growth, the extent to which one actualize and improve oneself.

Background

Some researchers have concluded that no relationship between subjective well-being
and intelligence exists; for example, Gottfredson (2008) concluded that intelligence
“does not correlate with happiness (subjective well-being)”; however, less research has
been done on psychological well-being and its relationship to intelligence. The purpose
of the study was to explore the relationship between these dimensions of well-being and
intelligence in incoming college students. Rinn and Plucker (2004) noted that further
study of young adults of high ability is of special interest to higher educational institu-
tions and their attempts to improve both scholastic and non-scholastic opportunities.
This age marks the beginning of a new milestone in a person’s development, a transi-
tion out of childhood and into adulthood. Although some interest has been paid to the
development of some of these dimensions of college students’ well-being (e.g., Astin and
Astin 2010, studied purpose in life from a spiritual perspective as “spiritual quest”), a
review of the extant literature could find none relating this well-being to intelligence in
this population. Therefore, the relationship between these constructs in younger (child/
adolescent) and older (adult) populations are reviewed.

Prior Investigations of a Possible Link Between Well-Being and Intelligence in Children
Intelligence has often been studied in the context of gifted education, as it is one
means of identifying children as gifted (Davis and Rimm 2004, p. 86). One early line of
research in gifted education into the relationship between high intelligence and mental
health suggested either no difference or that intelligent children have more robust men-
tal health. Terman (1925) explored the psychological characteristics of a group of high
intellectual ability group™® of 643 elementary and middle-school aged children from
California, with a control group. The former group had a lower level of social play, was
more likely to favor older friends, and was rated by teachers to have more positive inter-
personal characteristics, goal-directed behavior, and creativity.

Gallucci (1988) explored rates of psychopathology in 83 extremely intelligent Loui-
sianan adolescents ages 12—16 (defined as at least the 99.2nd percentile).© Problematic
behaviors were identified through the Child Behavior Checklist (CBCL; Achenbach,
1991). Gallucci also compared the rate of psychopathology between 31 children with IQs
between the 99.2nd and 99.6th percentiles® and 18 children with IQs above the 99.96th
percentile.® Neither comparison yielded significant differences on CBCL scores, suggest-
ing no PWB-intelligence relationship.

Richards et al. (2003) studied Australian adolescent students of normal and high intel-
ligence with respect to their interpersonal, intrapersonal, and environmental activity as
measured by the Behaviour Assessment System for Children (BASC; Reynolds and Kam-
phaus 1992), which uses ratings from children, parents, and teachers on these aforemen-
tioned domains. The authors contrasted scores on two groups, those at or above the 96th
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percentilef on IQ tests and those who did not. Ratings across the BASC subscales indicated
either more or equally adaptive parent and teacher ratings for the intelligent students in
domains of emotions and behavior. Together, this line of literature suggested, a positive rela-
tionship between intelligence and Ryff’s Autonomy, Positive Relations with Others, Envi-
ronmental Mastery, Purpose in Life, and Personal growth dimensions of PWB.

Grossberg and Cornell (1988) noted that this line of research is contradicted by
another line of findings, beginning with Hollingworth (1942), who detailed several case
studies of children above 180 IQ (original Stanford-Binet, ratio IQ). She found such chil-
dren were generally more autonomous but had difficulties in normal social development
(suggesting lower levels on Ryft’s Positive Relations with Others). To Hollingworth, these
difficulties went hand in hand with the extremity of their intelligence, an observation she
generalized to a lower limit just above 160 IQ (original Stanford-Binet).5 She believed
that the apparent difficulty in highly intelligent children’s social functioning had to do
with their cognitive content being different and rare, in contrast to their age-mates!
Given that IQ scores become rarer in curvilinear fashion as they deviate from the mean,
this suggests a curvilinear relationship between intelligence and social functioning."

Affirming Hollingworth’s characterization, Kline and Meckstroth (1985) argued that
very intelligent children may experience psychological difficulties. Basing their conclu-
sions on their clinical psychological and school consulting experience, they argued that
such children' are in jeopardy of cognitive, affective, and interpersonal issues, which
are in proportion to the level of intelligence. They also argued that such issues may be
related to the others’ inability to comprehend these children, and coping with the hopes
that their elders have for them.

Paralleling this view, Betts (1986) argued that school programs for intelligent (he did
not suggest a cutoff) children need to address their special needs of affective and inter-
personal development. Many of these needs overlap with some of Ryff’s dimensions of
well-being, such as “awareness, understanding, and acceptance of self...and others...and
interpersonal skills” According to Betts, intelligent children also have needs related to
original ideation and working out one’s difficulties, unwinding, and optical imagination,
and maintaining supportive milieus.

Neihart (1999) exhaustively reviewed empirical literature with respect to the rela-
tionship between intelligence and well-being, and agreed with Richards et al. that the
empirical evidence supports the view that high intelligence either has no effect or has
a beneficial factor to psychological well-being. She included in well-being such compo-
nents as a lack of deviant behavior, depression, anxiety, and psychiatric disorders, as well
as the (healthy) presence of social competence. Nonetheless, in general Neihart argued
that overall the literature supports the first line of research (that highly intelligent chil-
dren are generally as well or better adjusted than the general population).

However, Neihart also cited research supporting the idea that highly intelligent chil-
dren experience social difficulty. Specifically, she cited Dauber and Benbow’s (1990)
study comparing students achieving at least the 99.99th percentile on either the verbal
or mathematics component of the SAT (College Board, 1926-2005) vs. those who only
met a lower standard, the 95th percentile on one component. The authors found that
highly intelligent students rated themselves as less socially adept, more inhibited, and
more introverted than their counterparts of above-average intelligence.
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More recently, Gross (2004), in her research on 15 very intelligent children (6—13 years
at or above the 99.997th percentile of intelligence’), finding that such children were that
they generally evaluated themselves higher in scholastic ability, but lower interperson-
ally. Unfortunately, the children in her research, as in Hollingworth’s, were referred by
parents, teachers, and psychologists responding to advertising for the study, thus poten-
tially creating a sampling bias.

Vialle et al. (2007) compared 65 intelligent adolescents (defined in this study as those in
the 90th percentile of each of two tests of reading and mathematical achievement) and a
comparison group of normal intelligence on self-reported social measures. The intelligent
adolescents in Vialle et al’s study rated themselves higher on measures of sadness (meas-
ured by the PANAS-X; Watson and Clark 1991) and lower on the self-reported set of social
support variables (quantity and quality measured by the Social Support Questionnaire;
Sarason et al. 1983). Teachers, however, rated that the intelligent adolescents as less prone
to affective disturbance and had higher general adjustment relative to students of normal
intelligence. Thus, while teachers reported that these students exhibited little maladaptive
behavior, the students themselves reported that they have poor social support.

Norman et al. (1999) compared students within the intelligence range of the 84th-
98th percentiles® to those above the 98th percentile,! and then a separate comparison
of students ranging from 84th to 99.4th percentiles with those above the 99.4th.™ The
dependent variables were several social subscales of a self-report instrument, as well as
two separate measures, one of “emotional autonomy” from their parents and the other of
anxiety. The students were recruited from summer programs for intelligent students. The
authors did not observe significant differences between the groups in either comparison.

Thus, a pattern emerges with respect to Ryff’s well-being and high intelligence in chil-
dren and adolescents. Some literature suggests that highly intelligent children appear to
have higher levels of Ryft’s Autonomy (though adult expectations may derail this to an
extent; Betts 1986), Environmental Mastery, Personal Growth, Positive Relations with
Others, and Purpose in Life. This would possibly correspond to the application of supe-
rior cognitive ability to manage one’s own affairs and master one’s immediate environ-
ment, and some theoreticians have linked constructs similar to these PWB dimensions,
such as resilience, to intelligence (e.g., Bland and Sowa 1994). Given the affective comor-
bidity associated with mental retardation mentioned earlier, this line of research suggests
a general relationship between intelligence and PWB. On the other hand, the second line
of research and theory, suggests that intelligence, as it becomes more extreme, may be a
hindrance to one’s level of Positive Relations with Others.

Together, these studies and perspectives appear to be contradictory with respect to a
potential relationship between PWB and intelligence. There are some possible reasons for
this. First, some of the studies in this review suffered methodological limitations. After
the publication of some of these studies, MacCallum et al. (2002) suggested that the use
of ANOVA and t-tests rather regression on continuous variables (such as intelligence)
generally lowers the statistical power of the analysis. Next, these studies did not always
focus on PWB (for example, the CBCL in Gallucci’s study focuses primarily on problem-
atic behavior, not mental wellness), or intelligence (e.g., Vialle et al. used achievement
tests) per se. Nonetheless, it remains possible that no relationship exists between these
constructs, which may be indicated by the nonsignificant findings of Norman et al.
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Distal Causes of Intelligence-Based Differences in Psychological Well-Being in Adults

Some empirical studies have explored the relationship between intelligence and PWB
in adulthood quantitatively. Parker et al. (2008), for example, found a relationship
between a correlate of intelligence (brain size) and apparent indicators of psychologi-
cal well-being (e.g., “feeling useful”). In a sample of schizophrenic adults, Lysaker et al.
(2001) found small correlations between tests of specialized cognitive abilities and the
well-being subtest score of the Attitude Questionnaire. Plescia-Pikus et al. (1988) found
higher intelligence in both adult children of alcoholics who reported high well-being and
controls, compared to adult children of alcoholics who reported low well-being.

These studies did not reflect the population of interest to this study, the general popu-
lation of adults, nor did these studies explicitly consider well-being in Ryff’s theoretical
framework. A literature review of general characteristics of adults with above-average
intelligence instead finds mostly observational findings, with few quantitative studies
of well-being. Of the former, Lovecky’s (1986) discussion of intelligent adults and well-
being reflects most of the literature on this subject, which will provide the theoretical
basis on adults for the hypotheses in the present study.

Lovecky posited social and emotional needs of intelligent adults based on her (1) dis-
cussions with gifted adults and observations in counseling them, and (2) extending pre-
vious work with gifted and creative children by Paul Torrance (1962). She believed that
intelligent adults are marked by intensity of five qualities: “divergency, excitability, sen-
sitivity, perceptivity, and entelechy,” of which all but the second seem relevant to dimen-
sions of PWB.

Lovecky argued that one’s divergency (of thought) makes adults “highly independ-
ent’, who “find creative solutions to a wide variety of problems, including interpersonal
problems’, but also creates “difficulty in situations where group consensus is important”
To the extent that intelligence correlates with specialized cognitive abilities, greater
intelligence would improve the ability to think divergently. Sensitivity, which Lovecky
described as “depth of feeling that results in a sense of identification with others’, cre-
ates personal bonds with others and a drive to improve society. However, she held that
this same sensitivity could lead to being dismissive of another’s personal requirements if
they seem shallow, and that others could hide problems from intelligent friends, for fear
of losing room for their own feelings in the face of such high emotional sensitivity. Lov-
ecky observed that intense intrapersonal and interpersonal perceptivity allows intelli-
gent adults a greater degree of objectivity in their relations with others; at the same time,
however, others may fear being well-perceived. This same perceptivity allows intelligent
adults to grasp the essence of a subject. Additionally, she believed that intelligent adults’
perceptivity clarifies their own desires. With respect to intelligent adults’ unusually
high entelechy, (“motivation, inner strength, and vital force directing life and growth”),
Lovecky suggested that others may respond to this desire with a heightened entelechy
of their own, dependent on the former’s example and support, creating tension for the
intelligent adult between personal growth and supporting others.

Why might the qualities Lovecky proposed exist in intelligent adults? Luthar et al.
(1992) suggested that a positive relationship between intelligence and the number of
cognitive schemas produced by an individual would lead the more intelligent to cat-
egorize their experiences into a greater number of existing schemas, leading to better
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adjustment. This may explain divergency of thought (e.g., more schemas allowing for
multiple ways to interpret and synthesize information), but this model alone, however,
does not appear to be sufficient to explain other qualities (e.g., sensitivity) observed by
Lovecky.

Lovecky thus hypothesized about prominent qualities in intelligent adults that affect
their social and emotional functioning, and would seem to have both positive and nega-
tive relationships with Ryff’s PWB, and these qualities appear to be somewhat supported
by the literature. Unfortunately, she gave no indication of the percentiles of intelligence
at which these qualities would emerge. Nonetheless, each of these qualities appears
to generally have a positive relationship with intelligence in adults, except for social
functioning, in which a curvilinear relationship to intelligence seems indicated by the
literature.

Of the qualities that Lovecky mentioned in intelligent adults, each suggests a relation-
ship between intelligence and at least one of Ryff’s dimensions of PWB. Divergency and
entelechy suggest a positive relationship between intelligence and Autonomy (“resist-
ance to enculturation”). Perceptivity and entelechy suggest a positive relationship
between intelligence and Environmental Mastery. Entelechy suggests a positive relation-
ship between intelligence and Personal Growth. Sensitivity and perceptivity suggest a
positive relationship between intelligence and Purpose in Life. Sensitivity, divergency,
perceptivity, and entelechy suggested a curvilinear relationship between intelligence and
Positive Relations with Others.

Purpose of the Current Study

The present study examines in a sample of young adults the relationship between intelli-
gence and those dimensions of Psychological Well-Being which previous research suggests
may be related to it. It is desirable to examine the relationship in young adults between
intelligence and PWB using quantitative methods with larger samples that are more sensi-
tive to subtle effects. A literature review of older and younger populations revealed studies
that yielded positive, negative, and nonsignificant relationships, yet did not include curvi-
linear effects (possibly due to smaller sample sizes). Additionally, it may be helpful to inves-
tigate the construct of intelligence as a continuous phenomenon, rather than a categorical
phenomenon yielding groups of typical ability, moderate giftedness, or high giftedness.

Next, it is desirable to extend findings with respect to intelligence and PWB from a
developmental perspective. This study sought to answer whether related research on the
population of intelligent children and adolescents extend in a logical manner to young
adults. It may be that results are similar to previous results found for adolescents, or
instead change for some reason during the transition from adolescence to young adult-
hood. Likewise, results from this study could be informative based on whether they align
with prior observations of intelligent adults.

This study was also conducted for its usefulness to higher education. As mentioned,
Rinn and Plucker (2004) note that this specific population is of special interest to higher
educational institutions and their attempts to improve “honors’, “early entrance’, and
“personal counseling” programs for intelligent young adults. If a relationship exists
between PWB and intelligence, it would suggest the need for these services to be spe-
cialized to such students’ unique PWB.
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Finally, it is also desirable to determine whether these effects of intelligence, if any,
may be replicated in a newer population. Many of the aforementioned studies were con-
ducted some time ago.

The previous research often seemed contradictory, but overall, the literature seemed
to suggest a positive relationship between intelligence and psychological well-being.
The exception was the dimension of Positive Relations with Others, which generally
had positive relationships at elevated levels of intelligence, and negative relationships at
extremely high levels of intelligence. Therefore, the following hypotheses were proposed:

H1: Intelligence has a positive relationship with Ryff’s Autonomy.

H2: Intelligence has a positive relationship with Ryff’s Environmental Mastery.

H3: Intelligence has a positive relationship with Ryff’s Purpose in Life.

H4: Intelligence has a positive relationship with Ryff’s Personal Growth.

HS5: Intelligence has a negative quadratic relationship with Ryff’s Positive Relations
with Others.

Methods
Population, Sample, and Procedures
Three samples of incoming first-year (freshmen) students at a central Virginia university
were given a series of assessments for the university’s annual “assessment days” in 2003,
2004, and 2005, given the weekend before the start of their first classes in the fall term.
Assessments were given for the purposes of program improvement and evaluation of the
university’s general education program (as part of an assessment mandate from Virginia).
These assessments are ultimately required for the students to graduate, but student per-
formance on these assessments did not have consequences for the students; there was
no extrinsic motivator for student performance on the assessments themselves (“low-
stakes”). Students completed an informed consent form before taking the assessments.
Invitations were sent to 3,465 students in 2003, 3,351 in 2004, and 3,807 in 2005. Invited
students represented a near-census of incoming first-year students at the university.
Students were randomly assigned to take different series of assessments, some of
which included the Scales of Psychological Well-Being (see below), referred to as the
Well-Being Scale (WBS) on the assessment form. In 2003, 1,089 students took the WBS;
1,387 in 2004; and 1,560 in 2005. Most students’ WBS scores could be matched to valid
SAT scores, yielding a dataset with 3,829 students across all 3 years, after the removal of
two univariate outliers (on the PR and EM subscales) from the data set. No cases were
flagged as being multivariate outliers. To test the influence of these outliers, analyses
were also run both with and without univariate outliers, which did not appreciably alter
the results. For students with available gender data, 65% were female, 35% male. The
mean age was 18.4 years. Because ethnicity data for the sample itself was not available,
such data of first-year students was aggregated across cohorts to establish a close rep-
resentation of the sample. African-Americans, American Indians, Asian/Pacific Island-
ers, Caucasians, and Hispanics represented 2.7, 0.2, 5.1, 84.6, and 2.2% of this aggregate,
respectively (ethnicity data was not unavailable for 2.2% of the cohort). Less than 1%
of students reported being non-resident aliens. Students had mean SAT Math and SAT



Wigtil and Henriques. Psych Well-Being (2015) 5:4 Page 8 of 19

Verbal scores of 552 and 550, respectively, and standard deviations of 69.3 and 71.3,
respectively.

Measures

Scales of Psychological Well-Being (SPWB)

A reduced, 54-item version of Ryff’s (1989) SPWB (cf. Kaliski 2006; van Dierendonck
2004) was used as the measure of PWB in this study. On a sample of psychology under-
graduate students, van Dierendonck (2004) found Cronbach’s « reliability values of
0.83,0.77, 0.78, 0.77, 0.73, and 0.65 for the Self Acceptance (SA), Positive Relations with
Others (PR), Autonomy (AU), Environmental Mastery (EM), Purpose in Life (PL), and
Personal Growth (PG) subscales. Of these, Peterson (1994) noted varying extant recom-
mendations for Cronbach’s « reliability, but that 0.7 is often considered the minimum
acceptable level for reliability.

Out-of-range SPWB scores were recoded as missing (listwise deletion was used in
analyses). Theoretically, this measure ought to yield a factor structure of 6 factors, cor-
responding to Ryff’s theorized dimensions of well-being, and also a higher-order factor
of overall psychological well-being. Springer and Hauser (2006) find little model fit evi-
dence for a higher-order factor in the 54-item version of the SPWB which was used in
the present study, instead finding better fit for models that include a “negatively worded
items” factor. Lindfors et al. (2006) found that a six-factor correlated factor model best
fit data in the 120-item version, but did not test a negatively worded item factor. More
recently, Kaliski (2006) conducted a comprehensive investigation into the factor struc-
ture of the 54-item SPWB. In her own research on four samples who had been adminis-
tered the 54-item version of the SPWB, many of which were included in this study, she
championed a seven-factor model, including Ryff’s dimensions but also “a negatively-
worded method effect factor” However, any structure is only useful to the extent that
external validity evidence (i.e., the relationship between scores on the SPWB and exter-
nal measures) is gathered. Though Strauser et al. (2008) recently found that, together, the
subscales of Ryff’s 84-item SPWB accounted for significant variance in work personality,
vocational identity, and career thoughts, further external validity studies are needed.

SAT (The College Board, 1926-2005)

Frey and Detterman (2004) reported significant correlations between SAT (known for
the sample of their study as the Scholastic Assessment Test) total score (combined verbal
and mathematics scores) scores and IQ. Similar results were found by Bilder et al. (2006),
in their study of cognitive development in schizophrenia, who reported a correlation of
0.82 between SAT and Full-scale WAIS IQ for their control (non-schizophrenic) group.
SAT scores were considered to be a reasonable proxy for intelligence in the sample for
the proposed study. In general, the earliest of the SAT scores were chosen in order to not
favor those students who took the SAT more than once.

Data Analysis

The purpose of the large sample was to capture a large number of students with high SAT
scores, in order for there to be enough power to detect curvilinear results at the high
end of the SAT distribution. Multiple regression was conducted on the following SPWB
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subscales, using SAT component scores (Verbal and Math) as predictors entered into the
regression equations simultaneously for five of the SPWB subscales: Autonomy (AU),
Environmental Mastery (EM), Purpose in Life (PL), Personal Growth (PG), and Positive
Relations with Others (PR); for Positive Relations with Others, squared SAT component
scores were also added simultaneously to test for curvilinear effects. To control for Type 1
error across the five hypotheses, alpha was Bonferroni-adjusted to 0.01 (=0.05/5).

Additional exploratory analyses were conducted for three effects. The first explora-
tory analysis was for the relative contributions of each SAT component score (Verbal
and Math). Next, as SAT component scores may moderate one another, the interaction
between them was tested for significance. Scatterplots of SAT component scores with
each dimension of PWB were visually analyzed to estimate the degree of linearity of the
relationship between the components and the dimension of psychological well-being.
The third exploratory analysis tested for gender differences in the relationship between
SPWB subscale and SAT component scores. These analyses may be useful to practition-
ers and may aid in future investigations of well-being.

Results

Regression Assumptions

All subscale scores associated with hypotheses [Autonomy (AU), Environmental Mastery
(EM), Personal Growth (PG), Positive Relations with Others (PR), and Purpose in Life
(PL)] were negatively skewed (—0.104 to —0.835). Kurtosis ranged from —0.300 to 0.502.
Visual analysis of histograms revealed apparent ceiling effects of the Personal Growth,
Purpose in Life, and especially the Positive Relations with Others subscales. These dimen-
sions had more negative skewness. While these statistics indicate violations of the normal-
ity assumption of multiple regression, Tabachnick and Fidell (2007, p. 80) note that small
departures from normality of approximately this size do not appreciably bias statistics.

Inspection of the standardized residuals for all of the hypothesized relationships did
not reveal heteroscedasticity of data.

SAT Math and Verbal scores had a mild positive correlation (N = 3,821, r = 0.406,
p < 0.0005). Correlations between SPWB subscales ranged from 0.319 (PR-AU) to 0.688
(SA-EM,; for all inter-subscale correlations, p < 0.0005; N ranged from 3,734 to 3,776
due to listwise deletion). Table 1 summarizes the subscale correlations.

Reliability

Cronbach’s alpha for the SPWB subscales calculated to the following: AU, 0.774; EM,
0.771; PG, 0.736; PL, 0.776; PR, 0.808.

Table 1 SPWB intercorrelations

AU EM PG PR PL
EM 0438
PG 0.407 0.529
PR 0319 0.561 0.546
PL 0.347 0.614 0.606 0.526
SA 0453 0.688 0.559 0.652 0.582

Autocorrelations are omitted. All correlations significant at an alpha of 0.0005.
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Exploratory Analyses
No statistically significant SAT component score interactions were observed (p > 0.05);
these interactions were removed from the regression equations in tests of hypotheses.
Gender interactions with all SAT component scores (or their squares) were not found
to be statistically significant (p > 0.05), and were removed from the regression equa-
tions in tests of hypotheses. Several gender differences were observed in SPWB subscale
scores. Women had significantly lower AU scores (standardized coefficient = —0.072,
p < 0.0005, RX = 0.004), but higher EM (standardized coefficient: 0.054, p < 0.005,
R% = 0.002) and PL, PR, and PG scores (standardized coefficients: 0.187, 0.193, and
0.189, respectively; R4 = 0.032, 0.034, and 0.033, respectively; p < 0.0005 for all three
coefficients).

Hypotheses

See Table 2 for F ratios, standardized coefficients (the standard deviation change in the
dependent variable for every standard deviation increase in the predictor) for SAT com-
ponent scores (and squared scores in the case of hypothesis 5) for each SPWB subscale,
and their probabilities. None of the current study’s hypotheses using only SAT compo-
nent scores exceeded 2.0% of explained variance, reflected in the small semi-partial cor-
relations between each component score and dimension of PWB (Table 3): semi-partial
correlations represent the percentage of unique SPWB subscale variance for which each
component score accounts.

HI: Multiple regression analysis revealed that SAT Math and SAT Verbal com-
ponent scores predicted AU subscale scores (Fy 5755 = 4.804, p < 0.01, R* = 0.003).
Exploratory analyses revealed that the standardized regression coefficient for SAT
Math was negative, but positive for SAT Verbal. Thus, hypothesis 1 was generally
not supported, as one standardized coefficient was positive (as predicted), but the
other, contrary to expectations, was negative.

Table 2 Statistical tests and standardized coefficients of hypotheses

Hypothesis F ratio Prob. R?

H1 (AU) 4.804 0.008 0.003
H2 (EM) 12.565 <0.001 0.007
H3 (PL) 37.072 <0.001 0.019
H4 (PG) 29430 <0.001 0.015
H5 (PR) 18.008* <0.001 0.019

Hypothesis  Individual predictors

SAT Math SAT Verbal (SAT Math)? (SAT Verbal)?
(H5 only) (H5 only)

Std. coeff.  Prob. Std. coeff.  Prob. Std. coeff.  Prob.  Std. coeff. Prob.

H1 (AV) —0.040 0.025 0.051 0.004  N/A N/A N/A N/A
H2 (EM) —0.029 0.102  —0.065 <0.001 N/A N/A N/A N/A
H3 (PL) —0.130 <0.001 —-0.018 0307  N/A N/A N/A N/A
H4 (PG) —0.134 <0.001 0.035 0.050 N/A N/A N/A N/A
H5 (PR) —-0.1Mm <0.001 —0.050 0007  —0.002 0.887 —0.045 0.009

* Significant in direction of hypothesis (o = 0.01)
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Table 3 Squared semi-partial correlations of predictors

Hypothesis SAT Math SAT Verbal (SAT Math)? (H5 only) (SAT Verbal)? (H5 only)
H1 (AU) 0.0013 0.0022 N/A N/A

H2 (EM) 0.0007 0.0035 N/A N/A

H3 (PL) 0.0142 0.0003 N/A N/A

H4 (PG) 0.0151 0.0010 N/A N/A

H5 (PR) 0.0092 0.0019 <0.0001 0.0018

H?2: Multiple regression analysis revealed that SAT Math and SAT Verbal compo-
nent scores significantly predicted EM subscale scores (Fy 376, = 12.565, p < 0.01,
R?> = 0.007). Both SAT Math and Verbal had negative standardized coefficients.
Thus, hypothesis 2 was not supported, because the relationships observed were nega-
tive rather than positive. However, neither SAT Verbal nor its square was a signifi-
cant predictor of Environmental Mastery in further exploratory analysis after con-
trolling for Positive Relations with Others and another exploratory analysis which
excluding an apparently social item from the former.

H3: Multiple regression analysis revealed that SAT Math and SAT Verbal compo-
nent scores significantly predicted PL subscale scores (Fy 3,9, = 37.072, p < 0.01,
R?> = 0.019). Both SAT Math and Verbal scores had negative standardized coeffi-
cients. Hypothesis 3 was thus not supported, as the relationship between SAT com-
ponent scores and PL was negative.

H4 (PG): Multiple regression analysis revealed that SAT Math and SAT Ver-
bal component scores significantly predicted PG subscale scores (Fy, 3,5; = 29.430,
p < 0.01, R? = 0.015). Exploratory analyses revealed that the standardized regres-
sion coefficient for SAT Math was negative, but was positive (though nonsignificant)
for SAT Verbal. Thus, hypothesis 4 was not supported, because the significant rela-
tionship was negative.

HS5: Prior to conducting multiple regression analysis to test the quadratic term,
both SAT Math and SAT Verbal scores were centered. Squares of these variables
were then created and entered into the analysis along with the centered compo-
nent scores. Multiple regression analysis revealed that centered SAT Math and SAT
Verbal scores and their squares significantly predicted PR scores (Fy 3,55 = 18.008,
p < 0.01, R* = 0.019). All predictors had negative standardized coefficients; three,
Math, Verbal, and squared Verbal, were significant, suggesting a curvilinear rela-
tionship unlikely to have arisen by chance. Thus, hypothesis 5 was supported.

Additionally, Hollingworth’s suggested cut-point for social difficulty as the 99.9th per-
centile of IQ at the Positive Relations for Others was not supported by visual analysis of
the data. Instead, visual inspection of scatterplots suggested “risk areas” for PR (in which
PR scores appeared to trend downward from the remaining SAT score ranges) above
approximately 1.5 standard deviations above the mean (94th percentile), and below the
mean (50th SAT percentile) of SAT component scores.
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Discussion

Prior studies suggested that in children and adolescents, intelligence is generally posi-
tively related to PWB, but may have a negative curvilinear relationship to Ryft’s Positive
Relations with Others dimension. In adults, theory suggested generally positive relation-
ships between PWB and intelligence, but possibly a curvilinear relationship with Positive
Relations with Others. This study addressed the relationship between these constructs in
young adults. Contrary to expectations, the relationship between intelligence and PWB
in young adults in this study was found to be somewhat negative.

SAT Verbal

Each indicator of intelligence correlated with PWB in different ways. Such differences in
how SAT Math and SAT Verbal scores relate to dimensions of PWB are of special sig-
nificance to research into intelligence. Because verbal ability is one of the most robust
predictors of general intelligence, bivariate correlations and standardized coefficients
between SAT Verbal and dimensions of PWB likely reflect the latter’s relationships
to general intelligence. Recall that SAT Verbal had a positive bivariate correlation with
Autonomy (p < 0.05) and significant negative bivariate correlations with Environmental
Mastery, Positive Relations with Others, and Purpose in Life. Only the standardized SAT
Verbal coefficients for Environmental Mastery and Autonomy were significant (o = 0.05),
but SAT Verbal squared was a significant predictor of Positive Relations with Others.

Recall that EM scores were not predicted by SAT Verbal after controlling for PR scores,
meaning that the covariance between Environmental Mastery that was accounted for by
its relationship with SAT Verbal was not statistically significant after controlling for its
relationship with Positive Relations with Others. Put another way, most of the variance
shared between SAT Verbal with Environmental Mastery is also shared by Positive Rela-
tions with Others. Indeed, controlling for SAT Verbal scores, the EM subscale remained
related to PR. This might suggest that the portion of verbal ability, and likely overall
intelligence, negatively related to Environmental Mastery is social in nature, which could
mean that the more intelligent a person is, the greater challenges the social challenges in
their environment.

Finally, SAT Verbal also had opposite relationships with Autonomy (positive) and Posi-
tive Relations with Others (negative curvilinear), which suggests that the two constructs
would be somewhat more strongly correlated if their relationship with SAT Verbal were
accounted for. These relationships, based on self-report, parallel Geake and Gross’s
(2004) findings that teachers perceived high intellectual ability in their students as nega-
tively correlated with the students’ social functioning and conformity. Geake and Gross
theorized that this relationship can be explained by evolutionary psychology. Individuals
with superior language ability would be generally be viewed with mistrust, as their ability
could “affect, manipulate, exploit, or even distort the group’s social relationships”. This
theory may also be sufficient to explain the relationships between Environmental Mas-
tery and Positive Relations with Others and SAT Verbal in this study. Although higher
intelligence might allow a greater ability to attract friends and influence one’s environ-
ment (increasing these latter PWB dimensions), the reactions to intelligence by group
members may be more than enough to counteract these effects. Furthermore, such a
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trend would be more expected for the square of scores of verbal ability, as higher verbal
ability becomes more salient to members of the group.

Other explanations for this phenomenon may be more parsimonious, however. For
example, the more intelligent a student is, the more likely it is that cultural stereotypes
of the social problems and lack of environmental mastery in intelligent people (e.g., “the
absent-minded professor”) become internalized by that student. Second, in elementary
and secondary school, educational interventions for intelligent students, such as grade-
or subject-acceleration (“skipping”) are underutilized (cf. Colangelo et al. 2004). This
would lead to less interaction with students of similar cognitive speed and content (e.g.,
their intelligent agemates, or older students), thus leading the more intelligent to feel
isolated, as suggested by Hollingworth, and thus to have a lower overall level of Posi-
tive Relations with Others. Furthermore, this lack of challenge could cause students to
feel out of control of their educational environment (likely one of the most salient envi-
ronments for such students). Either explanation could be viewed as hopeful news for
brighter students as they meet new people in college, since they are likely to meet those
of similar intelligence levels, and who are counterexamples to the stereotype.

SAT Math

SAT Math scores related negatively to all dimensions of PWB, both in terms of bivariate
correlations and standardized coefficients (controlling for their SAT Math’s relationship
to SAT Verbal). Four bivariate correlations were statistically significant at an alpha of
0.05, as were three standardized coefficients: PL, PG, and PR. While more research is
needed to investigate whether SAT Math consistently relates negatively to these three
dimensions in particular, the following three hypotheses are proposed for this effect.

The first hypothesis is that students with high mathematical ability, in pursuit of lucra-
tive fields such as finance or engineering, take advanced high school mathematical
courses associated with these fields, to the exclusion of liberal arts classes, such as litera-
ture and philosophy. Such classes may nurture reflection about one’s “goals, intentions,
[and] a sense of directedness” (Ryff’s Purpose in Life) and “one’s potential...to grow and
expand as a person” (Personal Growth). Exposure to others’ ideas and worldviews in such
classes may provide additional perspectives with which to understand others, potentially
improving their Positive Relations with Others. Students with high mathematical abil-
ity may be less likely to have the opportunity brought by these classes to increase these
dimensions. This hypothesis is generally compatible with Luthar et al’s (1992) discus-
sion of schemas and how they may moderate the relationship between intelligence and
psychosocial adjustment. Students of high mathematical ability, though generally more
able to create schemas when properly nurtured, are less likely to take those classes which
provide this opportunity for growth.

An alternative hypothesis is that mathematical ability is positively related to metacog-
nition, which could mean that individuals high in mathematical ability are able to per-
ceive, and therefore report, their own deficits in these three dimensions of PWB (Kruger
and Dunning 1999). Metacognition may influence well-being in those with higher math-
ematical ability, but not verbal ability, for two reasons. First, one’s metacognition about
these dimensions may simply be more closely related to his or her mathematical abil-
ity than verbal ability. Alternatively, verbal ability may allow for the articulation and
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justification of one’s long-term direction in life (cf. Henriques 2003). Thus, while high
verbal ability increases metacognition, and thus indirectly creates lower levels of these
PWB dimensions, this high verbal ability may directly increase these same dimensions
of PWB via justification. This hypothesis is also compatible with Luthar et al’s schema-
mediation hypothesis about the relationship between intelligence and psychosocial
adjustment, if verbal ability is directly tied to schema development.

A third hypothesis is that individuals with higher SAT Math scores are differentially
reinforced for intellectual, “thinking” responses rather than affective responses to stress-
ors (e.g., problem-solving). This may also account for squared SAT Verbal’s relationships
with Positive Relations with Others and Environmental Mastery. This hypothesis could
also be compatible with Luthar et al’s schema-mediation hypothesis, if it can be shown
that higher intelligence not only directly benefits schema-creation, but also the creation
of environmental contingencies which hinder the development of affective schemas.

Limitations

There are several limitations to the present study; some limitations are statistical in
nature. One such limitation is the observed ceiling effect of the SPWB subscales. If
greater variability in response options had been allowed (e.g., 10 response options rather
than 6), stronger relationships between SPWB subscale scores and SAT component
scores may have been observed. Responses that might otherwise have exceeded these
ranges are attenuated, reducing the overall variance in the scores and thus systematically
reducing the covariance between these variables. Although extrapolating below this
point could lead to incorrect conclusions about the data pattern, visual analysis showed
more maximum scores in the middle of SAT component score ranges. This suggests that
if greater response variability were allowed, stronger relationships between SPWB sub-
scales and SAT component scores may have been discovered.

Another limitation is generalizability. Students in the sample chose to take the SAT
and attend the aforementioned university: their SAT scores may not have been high
enough to attend a more selective institution. Highly intelligent students, expected to
have both high SAT Math and Verbal scores, are less likely to be found in this sample
than at more selective schools. Nationally, the College Board (2011) normed the SAT
with a mean of 500 and a standard deviation of 110 for the Math and for the Verbal
portions of the test; as such, 2.5% of students should score at or above 720 on the Math
section, and 2.5% of students should score at or above 720 on the Verbal section. On
the Math section in this sample, 0.8% of students scored at or above 720; 1.2% scored
above this on the Verbal section. If more of such students were included in the sample, a
higher correlation between SAT Math and Verbal may have been observed due to a less-
restricted range of scores in accepted students. Also, a different relationship between
SAT scores and PWB dimensions may have been observed in data analysis, including
significant interactions between SAT component scores. The low-stakes testing condi-
tion for the SPWB, taken just prior to the students’ first classes, may have limited these
students’ generalizability.

Additionally, given that more highly selective institutions can select the most promis-
ing students with very high SAT scores, those students with such scores who instead
enrolled in the university in this study may have done so systematically. Such students
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may have been less involved in extracurricular activities, had lower high school grades,
written lower-quality essays, chosen a lighter financial burden, avoided pressure to suc-
ceed, or simply been less interested in attending a more selective institution. Any of these
possibilities would indicate that such students are not representative of the population of
highly intelligent students, and may have created a different PWB profile from another
postsecondary school’s students. Moreover, students in this sample were assessed just
before they had started classes, which may have affected self-reported PWB.

More broadly, the young adults in this population were all incoming first-year college
students. Certainly, not every young adult with intelligence above the mean attends col-
lege. Therefore, at a minimum, any inferences from the results of this study are limited to
young adults who attend institutions of higher education, and may not directly general-
ize to the population of young adults as a whole. The relationships between intelligence
and the dimensions of well-being observed in this study may not be applicable to young
adults who instead directly enter the workforce, volunteer, etc.

Finally, an assumption about both the SAT and SPWB scores is that the constructs
underlying them (latent scholastic aptitude and PWB dimensions) were measured with-
out error. Structural equation modeling (SEM) could have been used to correct for
measurement error (e.g., DeShon 1998) of SAT and SPWB scores.

This study also has limitations specific to the constructs under investigation beyond
purely statistical concerns. One such limitation lies in Ryff’s conceptualization of PWB
relative to how other theorists have defined it. This study investigated Ryft’s dimensions
of PWB, in addition to using a version of Ryff’s instrument to measure them. This study’s
findings are limited to Ryff’s conceptualization of PWB, possibly to the exclusion of oth-
ers. Methodologically, findings should be tempered by the self-report nature of the PWB
instrument as well as the stress of taking it the day before classes and soon after many of
the students moved to campus for the first time.

Another limitation is the relationship between the construct of intelligence and SAT
scores. The relationships observed in this study could reflect another construct influenc-
ing SAT scores, such as motivation. One’s level of motivation to perform well on the SAT
seems related to PWB dimensions, e.g., Environmental Mastery. Thus, it is possible that
the relationships between SAT and these dimensions are not solely attributable to intel-
ligence, but rather to motivation, preparation, etc., or a combination. For example, the
observed negative relationship between SAT Verbal scores and the EM subscale score
could be a reflection of motivation, in that students who felt that they had poorer envi-
ronmental mastery would prepare more for, and try harder on, the SAT. If such addi-
tional effort and preparation were more likely to improve Verbal scores than Math, then
a relationship could be observed for the former but not the latter: a plausible explanation
for that very finding in this study.

Finally, due to lack of experimental control, this study does not attribute causality
to the observed relationships. There many possible reasons for a relationship between
intelligence and these dimensions of PWB. For example, it is conceivable that childhood
PWB not only predicts adult PWB, but also affects the course of neurological develop-
ment, which in turn promotes either increased or decreased intelligence. In this case,
childhood PWB would cause both adult PWB and intelligence level. Alternatively,
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neurological differences (e.g., in gray matter and white matter) may cause both increased
intelligence and differences in PWB.

Recommendations for Future Research

The relationship between intelligence and PWB in young adults in this study was some-
what negative in this sample, inconsistent with findings from previous studies of ado-
lescents and children. This may be due to the developmental differences between young
adults versus adolescents and children. Additional studies on large samples of ado-
lescents are recommended. Further research is also recommended to compare well-
being and intelligence levels in young adults as they progress through the transitions
of increasing independence that comes with adulthood. This independence could be
expected to increase an individuals’ well-being, but the extent to which this is moder-
ated by an individual’s intelligence level is unclear.

Additional research into other factors affecting PWB, such as gender (which explained
less than 4% of the variance in this study) is needed. Personality factors (Abbott et al.
2008), life events such as cancer survival (Costanzo et al. 2009), and stress (Chang 2006)
have recently been shown to account for variance in PWB dimensions to varying degrees
(12.5-19.8, 0-1.5, and 9-50%, respectively—Abbott et al. studied future PWB levels).
Future research may reveal that the role of intelligence in PWB is trivial or nonsignifi-
cant after controlling for such factors.

Prior researcher has uncovered linear relationships between intelligence and many
constructs and outcomes. However, the significant curvilinear relationship between SAT
Verbal and Positive Relations with Others in this study demonstrates the importance of
investigating polynomial models when warranted by the literature. To the extent that this
relationship is replicated in future studies, it is recommended that polynomial relation-
ships of intelligence with other variables be considered in future studies of intelligence.

Procedural considerations are also important when studying extreme intelligence
levels. Depending on sample size, individuals at least two and a half to three standard
deviations above the mean of a sample may be treated as univariate outliers. Such indi-
viduals, however, are likely to be more highly influential in statistical tests of polynomial
relationships than in linear relationships. Therefore, unless there are other reasons to
warrant excluding such an individual’s data (e.g., a nonsensical pattern of responses, a
high score on a lie scale, or anything else indicating a reason to believe the data are not
to be trusted), automatic exclusion of such individuals is not recommended.

The extent to which inferences can be made statistical analyses about the population
of individuals with such high intelligence (such as those above Hollingworth’s suggested
99.9th percentile cutoff) is debatable. Such individuals are likely to be the highest intel-
ligence score in all but very large samples. In the absence of data points above this point,
the best-fitting regression line or curve ends at about their score (if not excluded as an
outlier!). Additionally, since the development of invariance studies, few studies have
been conducted on the invariance of constructs like PWB at different ranges of intel-
ligence. Much validity evidence about intelligence may thus be inapplicable to people
with very high intelligence scores. This could lead to inferences about the relationship
between intelligence and other variables which may not apply to these individuals.
Such inferences may be dubious at relatively low levels (in this study, evidence from
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scatterplots of a curvilinear pattern emerged at the 95th percentile). Invariance studies
of intelligence are therefore recommended, as are mixed-methods approaches for those
of rarified ability.

Conclusion
This study revealed that for the sample of young adults, more intelligent students were, the
lower their PWB tended to be four of the five tested dimensions. The extent to which other
factors, such as personality and or gender, interact with intelligence in its relationship to PWB,
is a subject rich in potential future study. Because childhood intelligence has proven to be a
positive predictor of later occupational status, and adulthood intelligence of current occupa-
tional status (e.g., Judge et al. 1999), it seems likely that the more intelligent young adults are,
the greater likelihood that they can develop into the most productive and influential members
of society, yet without considering other factors such as PWB, such efforts may be incomplete.
Winner (2000) promotes the “interven[tion] for the happiness and health of gifted stu-
dents” lest they become “bored” and “socially isolated’, and so that “they can become
our future leaders and innovators”. The negative relationship found in this study between
intelligence and the Positive Relations with Others dimension of PWB lends credence
to especially targeting such efforts toward highly gifted students. Research into effec-
tive interventions into PWB for such students, as well as how they may be tailored in
order to account for possible interactive effects of development, gender, or personality,
could ultimately improve the lives of these individuals with great potential to success

and improve the world.

Endnotes

At the time of the original Stanford-Binet (Terman’s translation and revision to Binet’s
test, or S-B), no method had yet been discovered to transform S-B scores, given in the
form of ratio IQ (100 times mental age divided by chronological age), into deviation 1Q
scores. Therefore, Terman’s (1925) and Hollingworth’s (1942) findings will be reported in
the context of the original S-B score, whereas other scores will be related to percentiles.

140 4+ IQ on the original (ratio IQ) S-B.

€136+ IQ (deviation; mean = 100, standard deviation = 15).

4136-140 (deviation) IQ, whom Gallucci called “moderately superior."

¢ 150+ (deviation) IQ, whom Gallucci called “very superior”

£127+ (deviation) 1Q.

8 Over 160 IQ, original S-B.

" Hollingworth’s reasoning on this matter reflects thinking in terms of deviation IQ
(i.e., that highly intelligent children deviate in the extreme from the norms of their age-
mates in their cognitive content, which, in her view, creates an effect in non-cognitive
domains). Therefore, her theory relates to deviation IQ, though the subjects of her study
were more technically measured using a ratio IQ scale.

i Deviation IQ of at least 145 (99.75th percentile).

1160+ deviation IQ.

k116-132 deviation IQ.

1132+ 1Q.

™ 140+ 1Q.
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