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Despite much research on how interests are related to personality and creativity, comparatively little
work has focused on how different college majors as categorized by the RIASEC model compare on these
constructs. In this study, 3295 college students (207 Realistic, 1945 Investigative, 447 Artistic, 480 Social,
and 216 Enterprising) completed a five-factor personality measure, a brief self-report of creativity, and
the Compound Remote Associates Task (CRAT). Investigative and Artistic majors scored higher on open-
ness and self-assessed creativity than Realistic and Social majors, and Investigative majors were much
more agreeable than other majors.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Perhaps one of the most basic psychological questions is, ‘‘What
are different kinds of people like?’’ Personality research, tradition-
ally using a Big Five model (agreeableness, conscientiousness,
extraversion, emotional stability, and openness; Goldberg, 1992),
has addressed thousands of these queries. People who enjoy par-
ties can be called extraverts, whereas people who are friendly
can be called agreeable. Moving further, there are basic conclusions
that have been consistently reached. Creative people are more
likely to be open (King, McKee, & Broyles, 1996). Conscientious
people are more likely to succeed at work (Schmidt & Hunter,
1998) and in school (Busato, Prins, Elshout, & Hamaker, 2000).

Similarly, many scholars have articulated different categories of
people’s interests. Holland’s (1959, 1997) theory of vocational choice
is the most prevalent. The RIASEC (realistic, investigative, artistic, so-
cial, enterprising, and conventional) model has inspired both research
and interest inventories used for career guidance. Many argue (includ-
ing Holland, 1999) that the RIASEC model strongly incorporates per-
sonality, yet there have also been many studies that have placed
Holland’s theory within other personality frameworks.

Costa, McCrae, and Holland (1984) found that people with
investigative and artistic interests were higher in openness and
those with social and enterprising interests were higher in extra-
version. Armstrong and Anthony (2009) looked at the facets of
the Big Five model (i.e., smaller subscales). Some facets of openness
were very closely tied to artistic interests (adventurousness and
ll rights reserved.
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imagination), yet others were equally linked with other interests
(intellect and liberalism lie between artistic and investigative;
emotionality is associated with social). Larson, Rottinghaus, and
Borgen (2002) conducted a meta-analysis between the Big Five
and the RIASEC model and found both predicted connections (par-
ticularly openness being linked with artistic and investigative and
extraversion linked with social and enterprising) and less expected
relationships (people with enterprising interests were more con-
scientious and emotionally stable).

The RIASEC model has also been applied to creativity. Holland,
Johnston, Hughey, and Asama (1991) hypothesized the interests
most related to creativity would be, in order from most to least,
artistic, investigative, social, enterprising, realistic, and conven-
tional. Indeed, artistic interests have been found to correlate with
self-reported creative behaviors (Kelly & Kneipp, 2009) and crea-
tive thinking styles (Zhang & Fan, 2007). Perrine and Brodersen
(2005) found that artistic interests predicted artistic creativity
and investigative interests predicted scientific creativity.

Strikingly little work has looked at how personality, creativity,
and interests are intertwined. Helson (1996), for example, re-
viewed many studies broadly that generally support the hypothe-
ses of Holland et al. (1991). Yet the personality data discussed did
not use a Big Five (or comparable) model. Perrine and Brodersen
(2005) also examined personality – but only the openness factor.

Studies that focus on college majors, however, can be a valuable
source of information. The RIASEC classification system has been ap-
plied to college majors; extensive work links different majors to dif-
ferent interests (Gasser, Larson, & Borgen, 2007; Harrington, Feller, &
O’Shea, 1993). Given this connection, a fuller picture can be drawn of
personality and creativity differences across different interests.
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1 This figure does not include 706 students who did not provide their major and
were therefore eliminated from analysis.
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The most common types of majors studied are artistic and
investigative, typically manifested as an arts-sciences dichotomy
conceptually rooted in the idea of the two cultures (Snow, 1959).
Consistent with a larger if conflicting literature on creativity and
mental illness (Carson, 2011; Silvia & Kaufman, 2010), artistic ma-
jors tend to be less emotionally stable (Rubinstein, 2005) and more
open (Furnham, under review). They are also more likely to believe
they are creative (Charyton & Snelbecker, 2007; Furnham, Batey,
Booth, Patel, & Lozinskaya, 2011). Most studies that only examine
artistic and investigative majors find no differences in measured
creativity (Charyton, Jagacinski, & Merrill, 2008; Furnham et al.,
2011). Despite public perceptions that creativity is more related
to the arts (Plucker, Beghetto, & Dow, 2004), most creativity
researchers argue that both the arts and sciences can be equally
creative (e.g., Kaufman, 2009; Sawyer, 2012).

Sánchez-Ruiz, Hernández-Torrano, Pérez-González, Batey, and
Petrides (2011) compared investigative (both natural/technical
and social sciences) and artistic majors on both personality and
creativity and examined how the relationships between personal-
ity and creativity differed by major. Openness was significantly
correlated with both creative personality and divergent thinking
across all majors. Artistic majors had a strong connection between
low emotional stability and measured creativity. Artistic majors
were higher on creative personality and openness to experience
(but not divergent thinking).

Some studies have compared one type of major to a variety of
other majors. Artistic majors scored higher than non-artistic ma-
jors on measures of divergent thinking (Silvia et al., 2008), open-
ness, extraversion, and arts knowledge and preference (Silvia &
Nusbaum, 2012); no differences were found in other personality
factors or fluid intelligence. Enterprising majors scored higher on
conscientiousness, emotional stability, and extraversion than other
majors, but lower on agreeableness and openness (Lounsbury,
Smith, Levy, Leong, & Gibson, 2009).

Fewer studies look at other RIASEC dimensions. Rubinstein
(2005) found that realistic (law) majors were less open and agree-
able than artistic (visual art) and investigative (natural science and
social science) majors. Similarly, Eisenman (1969) found that artis-
tic (English) majors scored higher than realistic (business) majors
on a creativity measure.

Lievens, Coetsier, De Fruyt, and De Maeseneer (2002) con-
ducted one of the few large-scale studies of personality across
many different majors. Although they did not discuss or inter-
pret the data on different majors beyond noting that medical
students were higher on extraversion and agreeableness, some
basic differences emerge. Artistic majors appeared lower than
investigative and realistic majors on emotional stability, extra-
version, and conscientiousness, but the highest on openness.
Investigative majors varied between STEM-based sciences (sci-
ence, technology, engineering, or mathematics) and social sci-
ences. Social science majors, like realistic majors, tended to be
more open and less conscientious, emotionally stable, extra-
verted, and agreeable than STEM majors.

There has yet to be a thorough investigation of how majors
across the RIASEC spectrum compare on personality and creativity.
The goal of this study is to investigate individual differences in
these two constructs and see how personality and creativity are re-
lated by major. Given that conventional interests (i.e., administra-
tive work) are less represented in university majors, the present
study will focus on realistic, investigative, artistic, social, and
enterprising majors. Investigative will additionally be split into
STEM and social science to determine any possible differences.

Given the preponderance of research on artistic and investiga-
tive majors, our two specific hypotheses focus on these groups.
However, we are interested in how all five types of majors
compare.
H1. Artistic majors should be more creative (both self-reported
and measured) than other majors. They also should be more open
and less emotionally stable.
H2. Investigative majors (particularly social science majors)
should be more creative (both self-reported and measured) than
non-artistic majors. They should also be more open.
2. Methods

2.1. Participants and procedure

A total of 32951 students from a public California university were
recruited by student assistants who visited multiple classrooms
across different majors. Some participants took the brief survey dur-
ing class time, whereas others returned the survey by the next class
period. Additional students took part via a data collection website.
Participation was voluntary; extra credit was assigned at the instruc-
tor’s discretion.

There were 609 males and 2686 females. The mean age for par-
ticipants was 23.7 (SD = 6.8). There were 1355 Hispanic Americans,
920 Caucasians, 341 African American, 256 Asian Americans, 44
Middle Easterners, 26 Native Americans, 141 with multiple ethnic
identities, and 79 who declined to state their ethnicity.

Student majors were classified based on the RIASEC model as
outlined by Holland (1997). In case of any ambiguity, we relied
on the National Center for Educational Statistics Classification of
Instructional Program, as described by Tracey and Robbins
(2006). There were 207 realistic majors (criminal justice, political
science), 1945 investigative majors (anthropology, biology, chem-
istry, computer science, health sciences, geography, mathematics,
physics, psychology, and sociology), 447 artistic majors (art, com-
munication, English, graphic design, history, liberal studies, music,
theatre, and world languages), 480 social majors (human services,
nursing, kinesiology, and social work), and 216 enterprising majors
(accounting, economics, management, marketing, and public
administration). Table 1 provides information on gender break-
downs by each type of major.

In addition, given both the oversampling of psychology majors
and the past findings indicating possible differences between
STEM-based and social sciences, a second classification was con-
ducted that split investigative majors into two categories: investi-
gative-social sciences (anthropology, health sciences, geography,
psychology, and sociology) and investigative-STEM (i.e., science,
technology, engineering, and mathematics; biology, chemistry,
computer science, mathematics, and physics). The gender break-
downs for these two groups are also listed in Table 1.

2.2. Measures

Participants were given a brief survey containing the following
measures: the International Personality Item Pool (IPIP; Goldberg,
1999; Goldberg et al., 2006), the Self Assessment of Creativity Scale
(SAC; adapted from Kaufman & Baer, 2004), and the Compound Re-
mote Associates Task (CRAT; Bowden & Jung-Beeman, 2003).

The five-factor model of personality was measured using the
50-item version of the International Personality Item Pool (IPIP;
Goldberg, 1999; Goldberg et al., 2006). The IPIP comprises 10 Lik-
ert-type items (rated on a 1–5 scale) to measure each of Big Five
personality factors. In this study, the reliabilities for each dimen-
sion were: extraversion (a = .83), agreeableness (a = .80), conscien-



Table 1
Gender breakdown by RIASEC classification.

RIASEC Males Females Total

Realistic 77 130 207
Investigative 306 1639 1945

Social sciences 220 1452 1672
STEM 86 187 273

Artistic 92 355 447
Social 47 433 480
Enterprising 87 129 216

Total 609 2686 3295

Table 3
Correlations among creativity and personality factors.

CRAT SAC ES E O A C

CRAT 1
SAC .10* 1
Emotional stability .03 .12* 1
Extraversion .02 .25* .17* 1
Openness .19* .57* .17* .29* 1
Agreeableness .15* .19* .14* .25* .43* 1
Conscientiousness .06* .09* .20* .08* .29* .35* 1

CRAT = Compound remote associates task; SAC = self-assessed creativity.
* p < .001.

Table 4
Multivariate analysis of covariance: RIASEC major (independent variables) predicting
personality and creativity factors (dependent variables), controlling for gender.

Source Wilks’ lambda F (df) Partial eta-squared

Major**

Multivariate .93 5.79 (35, 12012) .01
Personality

Emotional stability 1.81 (5, 2861) .00
Extraversion* 3.42 (5, 2861) .00
Openness** 10.64 (5, 2861) .02
Agreeableness** 14.49 (5, 2861) .02
Conscientiousness** 2.42 (5, 2861) .00
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tiousness (a = .75), emotional stability (a = .82), and openness
(a = .74).

The Self Assessment of Creativity (SAC) is a brief measure adapted
from the International Personality Item Pool (IPIP; see Goldberg,
1999). These six items (i.e., ‘‘I am good at coming up with new
and different ideas’’), scored on a 1–6 Likert scale were taken from
items designed to measure creativity and imagination. A longer
form of the SAC was used in earlier studies and correlates with
other self-report measures of creativity (Kaufman & Baer, 2004;
Kaufman, Bromley, & Cole, 2006). In this study, the scale had a
Cronbach’s Alpha of a = .85.

The Compound Remote Associates Task (CRAT) consisted of
twelve triads of words taken from Bowden and Jung-Beeman
(2003). The participants were instructed to generate one word that
related to each word in the triad. For example, if the triad consisted
of the following three words ‘‘Barrel, Root, and Belly’’, then the cor-
rect response would be ‘‘Beer’’. Correct answers were scored as one
while questions answered incorrectly or left blank were scored as
zero; the total correct answers were summed and averaged as a
percentage of correct responses. In this study, the abbreviated
CRAT had a Cronbach’s Alphas of a = .77.
Creativity
Compound remote associates

task**

3.68 (4, 1979) .01

Self-assessed creativity** 8.48 (4, 1979) .01

* p < .05.
** p < .01.

Table 5
Differences by RIASEC major on personality and creativity factors, controlling for
gender, both with investigative intact and split into two subfactors (social sciences
and STEM).

Personality EmoSt Extr Open Agree Consc
Realistic 3.08 3.27d 3.43 3.66 3.52e,g

Investigative⁄ 3.07 3.21 3.55f 3.84a,e,g 3.51
SS 3.08 3.23 3.56a,e,f 3.87a,d–g 3.52g

STEM 3.01 3.11 3.47 3.67 3.48
Artistic 2.99 3.14 3.47f 3.71 3.44
Social 3.09 3.18 3.36 3.77 3.53
Enterprising 3.13 3.33d,e 3.52f 3.66 3.44

Creativity Self-assessed creativity CRAT (%)
3. Results

Table 2 presents means and standard deviations of all personal-
ity and creativity variables. Table 3 presents correlations between
the personality and creativity variables. Notably, the CRAT and SAC
were weakly (but significantly) correlated (r = .10). Openness was
significantly correlated with both the CRAT (r = .19) and SAC
(r = .57).

Given established (if minor) gender differences in creativity
(Baer & Kaufman, 2008) and personality (Costa, Terracciano, &
McCrae, 2001) and the inconsistent gender breakdown by major,
we controlled for gender. An Analysis of covariance (ANCOVA)
was conducted with the five RIASEC-defined majors as the inde-
pendent variable and the five personality factors and two creativity
scores as dependent variables. The ANCOVA analysis revealed a
significant main effect of small magnitude for college major
[K = .93, F(35,12,012) = 5.79, p < .01, eta2 = .01]. Details are pre-
Table 2
Means and standard deviations of personality and creativity measures.

Mean SD

Compound remote associates taska 0.20 0.21
Self assessed creativityb 3.86 0.91
Emotional stabilityc 3.07 0.71
Extraversionc 3.20 0.71
Opennessc 3.50 0.54
Agreeablenessc 3.77 0.56
Conscientiousnessc 3.50 0.59

a Percentage of correct answers.
b On a 6-point scale.
c On a 5-point scale.
sented in Table 4. The same analysis was conducted with the inves-
tigative majors split into social science and STEM majors, and these
two additional columns have been integrated into Table 4 as well.

Table 5 presents the Post-Hoc analysis, a pairwise comparison
by RIASEC major using the Bonferroni correction. Artistic majors
scored higher on openness (than social majors) and self-assessed
creativity (than realistic, investigative-STEM, and social majors),
Realistic 3.61 .19
Investigative 3.88a,f .24a,f

SS 3.92a,f .24
STEM 3.75 .25a

Artistic 3.97a,d,f .24
Social 3.73 .20
Enterprising 3.84 .25a

aThe mean difference is higher than realistic at p < .05.
bThe mean difference is higher than investigative (overall) at p < .05.
cThe mean difference is higher than investigative (social sciences) at p < .05.
dThe mean difference is higher than investigative (STEM) at p < .05.
eThe mean difference is higher than artistic at p < .05.
fThe mean difference is higher than social at p < .05.
gThe mean difference is higher than enterprising at p < .05.
⁄Investigative was not directly compared to Investigative-SS or Investigative-STEM
because of the data overlap.



Table 6
Correlations between personality factors and both creativity measures by RIASEC
model.

R I I-SS I-STEM A S E

Self-assessed creativity
A .10 .17** .16** .24** .30** .15** .20**

C .12 .09** .09** .12** .11* .05 .02
ES .11 .10** .11** .08 .16** .15** .21**

Ex .25** .21** .20** .29** .24** .44** .20**

O .45** .57** .57** .61** .61** .56** .56**

CRAT .06 .10** .09** .18** .18** .01 .04

Compound remote associate task
A .08 .16** .18** .02 .12* .16** .05
C .04 .06** .07** .01 .04 .10** �.03
ES �.04 .03 .05 �.04 .02 .02 .04
Ex �.05 .03 .03 .05 .03 �.01 �.00
O .13 .18** .18** .19** .23** .17** .14**

** p < .01.
* p < .05.
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partially supporting H1. They were not significantly higher on mea-
sured creativity or significantly lower on emotional stability
(although those trends were present).

Investigative majors scored higher on openness (than social ma-
jors), agreeableness (than realistic, artistic, and enterprising ma-
jors), self-assessed creativity (than realistic and social majors),
and measured creativity (than realistic and social majors), partially
supporting H2. When investigative was split into STEM and social
sciences, the higher scores in openness, agreeableness, and self-as-
sessed creativity grew stronger.

Other significant differences by majors include realistic majors
scoring higher on extraversion (than investigative-STEM majors)
and conscientiousness (than artistic and enterprising majors) and
enterprising majors scoring higher on extraversion (than investiga-
tive-STEM and artistic majors) and openness (than social majors).
Enterprising majors did significantly better on the CRAT than real-
istic majors.

Finally, correlations between the personality factors and the
two measures of creativity were computed for each major, as can
be seen in Table 6. These correlations were then compared for sig-
nificant differences using the Fisher-to-z transformation. Although
several comparisons were initially significant, the application of
the Bonferroni correction eliminated any significant relationships.
4. Discussion

All five majors scored significantly higher on a personality fac-
tor except for social majors. Realistic majors were more extra-
verted and conscientious; investigative majors were more open
and agreeable; artistic majors were more open; and enterprising
majors were more extraverted and open. Investigative (particularly
investigative-social science) and artistic majors were higher on
self-assessed creativity, whereas investigative and enterprising
scored higher on measured creativity. The hypotheses, as high-
lighted in the results, were partially supported.

Many of the findings were consistent with past research. Artis-
tic and investigative majors were higher on openness and self-as-
sessed creativity. Although artistic majors were not significantly
higher on actual creativity, this finding may be an artifact of the
creativity measure used. The CRAT is heavily dependent on intelli-
gence, vocabulary, and verbal associative thought (Kaufman,
Plucker, & Baer, 2008), and hence may have been skewed toward
people with certain patterns of abilities. Perrine and Brodersen
(2005), as previously mentioned, found that artistic interests pre-
dicted artistic creativity – but not scientific creativity. It is likely
that if additional measures of creativity were administered (such
as a drawing task) that artistic majors would score higher.
Investigative majors – specifically, social science majors – were
notably higher on openness and agreeableness. Particularly given
the preponderance of psychology majors in this sample, this find-
ing echoes past research on high levels of empathy in psychology
majors (Harton & Lyons, 2003) and people-oriented professions
(Beauchamp & McKelvie, 2006). Psychology is traditionally seen
as a helping profession (Gervasio, Wendorf, & Yoder, 2010). More
psychology majors are interested in helping people (i.e., by becom-
ing therapists) than in conducting research (Marrs, Barb, & Ruggi-
ero, 2007), and being open and agreeable is consistent with these
goals. It is interesting, however, to note that in Wicherts and
Vorst’s (2010) in-depth analysis of psychology students’ special-
ties, the methods and psychonomics students were more open,
not the clinical students. The clinical students were, however, more
agreeable. This study did not distinguish psychology majors more
interested in research from psychology majors more interested in
clinical work. Perhaps clinically-oriented majors might be best cat-
egorized as social majors. It is important to note, however, that so-
cial majors scored lower on openness than investigative majors.

Although no pair of correlations (as in Table 6) was significantly
different after the Bonferroni correction was applied, there are
some trends that are interesting. Investigative-STEM and artistic
majors showed a strong correlation of r = .18 between self-as-
sessed creativity and measured creativity, indicating higher crea-
tive metacognition (e.g., Kaufman & Beghetto, in press), whereas
realistic, social, and enterprising did not have significant correla-
tions. Self-assessed creativity was notably correlated to agreeable-
ness in artistic majors and extraversion in social majors.

There are a number of limitations to be addressed. Although
gender was controlled, a large percentage of participants (82%)
were female. A more balanced gender distribution would have
been preferable. In addition, this study’s participants may still be
discovering their passions, whereas professionals may have bet-
ter-developed interests.

Creativity researchers often analyze differences at the domain
level. Consider the Amusement Park Theoretical Model (Kaufman
& Baer, 2005), which starts with general thematic areas (arts, sci-
ences) comparable to the RIASEC categories. The model then gets
more detailed, so that a broad artistic interest might then be ana-
lyzed according to such domains as visual art, creative writing, mu-
sic, or performance (i.e., Carson, Peterson, & Higgins, 2005;
Kaufman, 2012). Using the RIASEC model compressed these many
domains into a single category of major (artistic). Indeed, the mod-
el further breaks domains into microdomains (i.e., creative writing
might be divided into poetry, fiction, plays, or essays). Given the
many personality variations that exist simply within different
types of writers (e.g., Kaufman, 2002), a more nuanced analysis
may have provided different results. A final notable limitation is
that future studies could look at rated creative work and have peo-
ple write stories, draw pictures, or plan experiments. A longitudi-
nal study could address the question of whether different
academic majors attract different kinds of people or if a person is
changed by what they study.
5. Conclusion

Some findings help reinforce the utility of the RIASEC model on
a large and diverse sample (i.e., artistic majors were higher on
openness and self-reported creativity; enterprising majors were
more extraverted and open; realistic majors were more extra-
verted and conscientious). Other findings, such as investigative
majors also scoring high on openness and self-reported and mea-
sured creativity, emphasize the importance of not limiting concep-
tions of creativity to artists. Curiously, investigative majors
(particularly in the social sciences) were notably higher on agree-
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ableness than social majors. This finding reinforces the idea of the
social scientist wanting to help people. Broadly, this study indi-
cates both striking similarities and differences in the personality
and creativity levels of academic majors.
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