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ABSTRACT

THE PERSONALITY AND MENTAL HEALTH OF
PHYSICAL AND SOCIAL SCIENTISTS

by Chad Richard Kempel

The decision to pursue a career as a scientist and the likelihood of becoming
successful is dependent upon a variety of factors, including a unique blend of personality
characteristics and mental health. Being either thing- or people-oriented may also be
related to whether or not an individual chooses to travel down either the Science-
Technology-Engineering-Math (STEM) or Social Science path. In order to examine
these relationships, 214 academic scientists throughout the United States were assessed
on a battery of personality and mental health measures. As was expected, social
scientists scored higher than STEM scientists in general on a measure of extraversion.
However, STEM scientists in general scored higher than social scientists on an overall
measure of autistic characteristics and on specific autistic characteristics’ scales. STEM
scientists also scored higher than social scientists on the schizotypal trait, cognitive
disorganization. Further evidence of the relationships between personality, mental
health, and fields of science as well as interpretations and implications of these findings

are presented.
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INTRODUCTION
Psychology of Science

With recent research and excitement being generated within the psychology of
science, it is pertinent that the subdisciplines that make up the foundation of this new
field be laid out at this early stage. Feist (2006a) describes these major subdisciplines
(i.e., developmental, cognitive, personality, social, and biological) as being the
psychological factors that drive scientific interest, talent, and achievement but also points
out that there is an additional éubdiscipline that has yet to be thoroughly empirically
investigated, namely clinical psychology of science. Once the clinical psychology of
science is better understood, findings can be examined in conjunction with the other
driving factors and a more complete psychological profile of scientists can be created.
This profile will then provide us with a better understanding of the thought and behavior
of scientists, technologists, inventors and mathematicians, which is the aim of this new
field of study (Feist, 2008).

Although a general psychological profile of the scientists may well exist, research
suggests that within this profile there are two scientific domains that may have distinct
profiles, namely, the physical and social sciences (Feist, 2006a, 2006b). The distinction
between the physical and social scientist profiles, among other factors, is primarily
attributed to the having intellectual gifts in either thing- or people-orientations. Thing-
oriented individuals tend to be more introverted and interested in molecules, numbers,
and other inanimate objects, whereas those who are people-oriented, not surprisingly, are

drawn towards social stimuli and tend to be more extraverted (Feist, 2006b; Lippa, 1998;



Mount, Barrick, Scullen, & Rounds, 2005; Prediger, 1982). The following study will
examine the components of both the physical and social scientific profiles and provide a
more comprehensive understanding of each than is currently available.

Personality

Personality can be defined as a pattern of relatively permanent traits, dispositions,
or propensities that lend consistency to a person’s behavior and thought processes (Feist,
J. & Feist, G.J., 2009). The desire to measure patterns of personality has led to the
creation of multiple reliable inventories capable of predicting a variety of criteria (Grucza
& Goldberg, 2007), including mortality (Roberts, Kuncel, & Shiner, 2007), job
performance (Salgado, 2003), well-being (Singh & Woods, 2008), creativity (Feist,
1998), and mental health (Widiger, 2005). A few examples of how this predictive ability
has been utilized include: employers during the selection of job applicants (Hogan,
Barrett, & Hogan, 2007), individuals searching for a partner through online dating
services (Houran, Lange, Rentfrow, & Bruckner, 2004), and clinicians as an aid in
diagnosing mental disorders (Cumella, Wall, & Kerr-Almeida, 2000).

Personality also appears to be one of the strongest and most reliable predictors of
scientific interest and talent, along with intelligence and demographics (Feist, 2006a,
2006b). The complete profile of a scientist, however, remains deficient and is likely to
remain so until larger inventories of intellectual and scientific talent surface (Simonton,
2008). As mentioned above, one main area missing in the psychology of science is a
clinical/mental health perspective. The most promising clinical dimensions associated

with scientific interest and talent appear to be psychoticism (Feist, 1998; Simonton,



2008), schizotypy (Nettle, 2006), and autism (Feist, 2006a, 2006b). These aspects of
mental health among scientists in different domains, along with personality, will be the
primary concern of the present study. In short, this study aims to fill that gap in the
psychology of science.

Psychoticism

Psychoticism, one of the three dimensions of Eysenck’s model of personality (i.e.,
psychoticism, extraversion, and neuroticism), is a dispositional trait that increases the
susceptibility of developing psychotic symptoms but should not be confused with
psychosis (i.e., a psychopathological state; Eysenck, S. G., White, & Eysenck, H. J.,
1976; Eysenck, 1993). Elevated levels of psychoticism tend to be characterized by social
isolation, aloofness, hostility, unusual thoughts and behaviors, and creativity. In the
current study, psychoticism will be defined in terms of the psychoticism scale of the
Eysenck Personality Questionnaire (EPQ). The psychoticism scale measures a
personality dimension that predisposes those scoring high on the scale to psychotic-type
disorders (Eysenck, S. G., White, & Eysenck, H. J., 1976).

The link between scientific creativity and psychoticism is one that has been
explored extensively over the years but continues to elicit new and exciting research and
interpretations (Barron, 1963; Batey & Furnham, 2008; Kokosh, 1969; Ludwig, 1995;
Nettle, 2006; Post, 1994; Simonton, 1999). Historically, research has demonstrated a link
between psychoticism and creativity, especially in artists and the general population
(Eysenck, 1995; Feist, 1998; Ludwig, 1995). Results, however, have been mixed and

these inconsistent results have lead some researchers to propose that psychoticism is too



broad and general and, in fact, its relationship to scientific creativity would be better
understood if broken down into specific components, such as latent inhibition and
schizotypy (Batey & Furnham, 2008; Mason, Claridge, & Jackson, 1995).

Latent inhibition. Latent inhibition (LI) is the ability to filter irrelevant stimuli
(Eysenck, 1995; Lloyd-Evans, Batey, & Furnham, 2006; Lubow, 1989) and research
suggests that LI may be a key link between psychoticism and scientific creativity
(Eysenck, 1995). If an individual has low LI, they are incapable of or have a lessened
ability to filter out irrelevant stimuli (Lubow, 1989). Whereas in those with mental
disorders, a bombardment of irrelevant stimuli can lead to intense sporadic thoughts,
excessive speech, and distractibility (Kusumakar, Bond, & Yatham, 2002), this same
bombardment can lead to an increase in creative thought and achievement in individuals
who are mentally stable (Eysenck, 1995; Feist, 2006a). However, having low LI as an
underlying factor in creative achievement also leaves open the possibility of residual
psychotic characteristics in one’s personality.

Both low LI and the residual psychotic features are not dispersed evenly
throughout the scientific domains, however. Research shows that fields of science for
which subjectivity, meaning, and value are emphasized tend to have a higher lifetime
prevalence of psychopathology than those fields that rely on mathematics, precision, and
objectivity (Ludwig, 1998).

Schizotypy. Schizotypy is another characteristic that is unequally distributed
among the fields of science (Batey & Furnham, 2008; Nettle, 2006) and is argued by

some to be a dimension of personality (Mason, Claridge, & Jackson, 1995).



Characterized by traits similar to borderline personality disorder (Mason, Claridge, &
Jackson, 1995), schizotypy is a psychological concept thought to exist on a continuum in
the general population and includes the following traits: unusual experiences (i.e.,
hallucinatory and/or magical thinking), cognitive disorganization (i.e., difficulty
concentrating, feelings of worthlessness, and social anxiety), introvertive anhedonia (i.e.,
lack of enjoyment), and impulsive nonconformity (i.e., violent and self-abusive
behaviors; Mason, Claridge, & Jackson, 1995). Often, schizotypy is measured using the
Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE; Mason, Claridge, &
Jackson, 1995; Nettle 2006).

Researchers have reported that mathematicians tend to have lower levels of
unusual experiences, cognitive disorganization, and impulsive nonconformity than do
non-mathematicians (Nettle, 2006). Mathematicians, however, do tend to score higher on
measures of mental disorders characterized by systematic and convergent thinking, such
as autism (Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001; Feist, 2006b,
Nettle, 2006).

Autism Spectrum

According to the American Psychiatric Association (DSM-IV-TR), autism is a
pervasive developmental disorder characterized by “the presence of markedly abnormal
or impaired development in social interaction and communication” (2000, p.70) and
“restricted repetitive and stereotyped patterns of behavior, interests, and activities,”
(2000, p. 75) which begin prior to three years of age. Although strict guidelines are in

place for diagnosing autism, there has been a recent shift towards the idea that the



disorder exists on a spectrum of social-communication disability ranging from autism to
average and above average, with Asperger’s syndrome (AS) falling somewhere in-
between (Baron-Cohen et al., 2001).

AS is also a pervasive developmental disorder and is characterized by the same
“restricted repetitive and stereotyped patterns of behavior, interests, and activities” (p. 75)
as autism, but without delays in language, curiosity, and cognitive development
(American Psychiatric Association, 2000). In the current study, we embrace the
spectrum theory and will assess where individuals are situated along the continuum using
a self-administered instrument developed by Baron-Cohen and colleagues (2001) that
assesses autistic spectrum traits in individuals with average or above average intellect.

The idea of autistic-like characteristics being possessed by non-diagnosed
individuals is in the early stages of being examined but is producing interesting results.
Baron-Cohen and colleagues (2001) reported that those studying mathematics tend to
have a greater number of autistic-like tendencies than those studying other scientific
fields, particularly the social sciences. Austin (2005) replicated the findings of Baron-
Cohen and colleagues (2001) and provided evidence that an increase in autistic
characteristics among mathematicians and those in physical sciences is associated with
introversion, a characteristic correlated with autism spectrum traits (Wakabayashi, Baron-
Cohen, & Wheelwright, 2006). The study of autistic qualities is a relatively new addition
to the mental health aspect of profiling scientists and the present study attempts to create

a more concise understanding of this relationship.



Expanding the Clinical Psychology of Science

The current study also expands on the earlier work of Kokosh (1969, 1971, 1976),
Nettle (i.e., scientists limited to only mathematicians; 2006), Norman and Redlo (1952),
and Post (1994) by using a sample of academic scientists in various scientific fields
across all geographic regions of the United States so that the findings are more
generalizable. Many of these studies, however, were limited to student samples. The
present study, therefore expands on early research (Austin, 2005; Kokosh, 1969, 1971,
1976; Nettle, 2006; Norman & Redlo, 1952) by assessing these traits in professional
scientists and by administering multiple measures of mental health and personality
simultaneously so that more comprehensive scientific profiles can be created. Once a
comprehensive profile exists, necessary steps can be taken to facilitate the enhancement
of one’s potential through education, experience, and guidance into and within specific
fields of study (Simonton, 2009).
Hypotheses

We predict that there will be a linear relationship between scientists’ personality
and their interests or involvement in distinct domains of science. Specifically, we expect
individuals in the physical sciences (including engineering and computer science) to
score higher on measures of autistic spectrum traits than those in the social sciences
(Austin, 2005; Nettle, 2006). Additionally, we predict that individuals in the social
sciences will score higher on measures of schizotypy and psychoticism (Ludwig, 1995,

1998) than those in the physical sciences. Lastly, we predict that individuals in the social



sciences will score higher on measures of extraversion than those in the STEM sciences

(Austin, 2005; Kokosh, 1969, 1976).



METHOD
Participants

Sampling and procedure. The first step in selecting participants was to select
universities from which we could solicit participation. Using an online database, The
Carnegie Classification of Institutions of Higher Education™ (The Carnegie Foundation
for the Advancement of Teaching, 2008), we randomly selected four universities
classified as high research activity from each of the four United States Census regions
(i.e., West, Midwest, Northeast, and South; U.S. Census Bureau, 2008). Within each of
these 16 universities, we identified science and engineering departments within each of
the National Science Foundation’s (NSF; San Diego Supercomputer Center, 2008)
identified fields of sciences that were targeted for participation [i.e., Mathematical and
Physical (i.e., Physics and Chemistry), Computer and Information (i.e., Computer
Science), Biological (i.e., Biology), Social, Behavioral, and Economic (i.e., Psychology,
Sociology, and Anthropology), Geosciences (i.e., Geological-Earth), and Engineering
(i.e., Civil and Mechanical Engineering).

We selected all faculty within each of these departments for participation in the
online study who were indicated on their departmental webpage as being on the tenure
track and who had a visible e-mail address on their university’s website. In spring of
2009, we sent a total of 3,183 individuals an e-mail containing a description of the study
and an invitation to participate (see Appendix A). We sent prospective participants a
follow-up request to participate two weeks after the initial request and gave all

participants at least one month to complete the battery of measures. We instructed



willing participants to follow a hyperlink embedded in the e-mail that directed them to

10

the electronic survey, which was hosted by the web-based survey and evaluation system

SurveyMonkey. The electronic survey began with a notice of consent and we informed

participants that involvement would take approximately 15 to 20 minutes; however, an

unlimited amount of time was given to complete the measures.

Sample. Of the 3,183 participants solicited, a total of 318 (10%) responded to the

initial invitation, 38 of whom were removed from the dataset because they did not
complete at least one of the measures, and 23 of whom were removed because they did

not indicate which field of science they were associated with. Forty-three biologists

responded but were not included in the analyses because doing so was beyond the scope

of this study. The remaining 214 participants (144 males, 68 females, and 2 not reported)

were between 24 and 81 years of age (M =49.26, SD = 13.11). A breakdown of age and

gender by field of science is presented in Table 1.

Table 1

Demographics by Field of Science

Age Gender
Sciences n M SD Male Female Not Reported
STEM 122 4894 13.62 91 31 1
Physical 73 4753 1345 54 20 0
Engineering 28 53.11 14.65 21 6 1
Computer 21 4829 12.19 16 5 0
Social 89 4970 1246 53 37 1
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Grouping. We grouped participants according to the field of science with which
they most closely identified. During analysis, we condensed the NSF fields of science
into four parent fields (i.e., Social Science was made up of Psychology, Sociology, and
Anthropology; Engineering was comprised of Civil and Mechanical Engineering;
~ Physical Science included Physics, Chemistry and Geological-Earth; Computer Science
was its own field; Biology was not included in the analyses because it was beyond the
scope of this analysis) in order to address the research questions.

For certain analyses, we further grouped these four fields into two overarching
areas of science, Science-Technology-Engineering-Math (STEM) sciences (i.e., Physical
Science, Computer Science, and Engineering) and Social Sciences. The logic behind
creating these two overarching areas is tied back to our tendency to be either thing- or
people-oriented (Feist, 2006a, 2006b), which describes STEM and social scientists,
respectively.

Measures

Big Five Personality Inventory (BFI). The Big-Five Model of personality is the
most prominent and heuristic model of personality in psychology (Zhang, 2002). We
assessed the Big Five personality dimensions using an empirically created 44-item self-
report measure (John, Donahue, & Kentle, 1991). Five factors of personality are derived
from the items, including extraversion, agreeableness, conscientiousness, neuroticism,
and openness. Participants were instructed to indicate the extent to which they agree or

disagree with each of the items using a Likert scale. Oliver and Srivastava (1999) have



12
reported alpha reliability coefficients ranging from .80 to .90 for BFI’s administered three
months apart.

Revised Eysenck Personality Questionnaire - Abbreviated (EPQR-A). The
EPQR-A is a 24-item instrument that measures personality along three scales (i.e.,
extraversion, neuroticism, psychoticism) and also provides a lie score that determines the
accuracy and consistency of responses (Francis, Brown, & Philipchalk, 1992).
Participants were instructed to answer either “yes” (1) or “no” (0) to a series of questions
and their responses were later summed to create a composite score for each of the scales,
ranging from 0-6.

Reliability of the scales has been assessed by Francis, Brown, and Philipchalk
(1992), with alpha coefficients ranging from .52 (psychoticism) to .84 (extraversion).
Leslie and Katz (2000) assessed the concurrent validity of the EPQR-A with the parent of
the measure, the shortened Eysenck Personality Questionnaire (EPQR-S; Eysenck, H. J.,
Eysenck, S. B. G., & Barrett, 1985), and attained correlation coefficients ranging from
.80 (psychoticism) to .94-.95 (neuroticism and extraversion, respectively). When
concurrent validity with the original Eysenck Personality Questionnaire (EPQ) is
assessed, correlations range from .84 to .90 for the extraversion and neuroticism scales
and up to .52 for the psychoticism scale (Francis, Brown, & Philipchalk, 1992). Francis,
Brown, and Philipchalk (1992) state that the lower correlation between the EPQR-A and
the EPQ is due to an intentional modification of the psychoticism construct. Research
shows that concurrent validity among the EPQ scales and external measures of similar

constructs are also strong (Zumbo & Taylor, 1993). The extraversion scale of the EPQ



13
and the Myers-Briggs Type Indicator extraversion scale are highly correlated (» = -.83;
Zumbo & Taylor, 1993), the EPQ neuroticism scale shows a strong correlation with
Dutch Personality Questionnaire (» = .78; Barelds.& Luteijn, 2002), and the EPQ
psychoticism scale is correlated with the Narcissistic Personality. Inventory (» = .23;
Raskin & Hall, 1981), although weakly.

Oxford-Liverpool Inventory of Feelings and Experiences - Shortened) (O-LIFE-
S). The O-LIFE-S consists of 43 yes/no items that comprise four schizotypy scales (i.e.,
unusual experiences, cognitive disorganization, introvertive anhedonia, and impulsive
nonconformity; Mason, Linney, & Claridge, 2005). Internal consistency of the items in
each scale were assessed and all exceeded an alpha coefficient of .60 (Mason, Linney, &
Claridge, 2005). Mason, Linney, and Claridge (2005) also assessed the concurrent
validity of the O-LIFE-S with a longer version of the measure (i.e., O-LIFE) and attained
correlation coefficients above .90 for all scales. Furthermore, Mason and Claridge (2006)
thoroughly reviewed the vast array of literature spanning multiple domains that have
made use of this measure of schizotypy, providing support for the construct validity of
the O-LIFE-S.

Autism-Spectrum Quotient (AQ). The AQ is a 50-item instrument that measures
the degree to which an adult with average or above average intelligence has the traits
associated with autistic spectrum disorders (Baron-Cohen et al., 2001). Five scales are
derived from the AQ, including social skills, attention switching, attention to detail,
communication, and imagination. An overall AQ score is produced by summing the

scores across all scales. Each scale ranges from 1-10, overall AQ scores range from 5-50,
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and an overall score of 32 or greater is the cutoff for identifying clinically significant
levels of autistic spectrum traits (Baron-Cohen et al., 2001). Baroen-Cohen and

colleagues (2001) chose 32 as the cutoff because in their base sample the majority

AS did so.

Internal consistency of the items in each scale have been assessed by Baron-
‘Cohen and colleagues (2001) using Cronbach’s alpha (secial skills = .77, -attention
switching = .67, attention to detail = .63, communication = .65, and imagination = .65)
-and the internal consistency-of the overall AQ scale was assessed at » = .82 (Austin,
2005). Baron-Cohen and colleagues (2001) successfully demonstrated test-retest
reliability of r = .70 (p = .002) over a two week period. Construct validity of the AQ was
established by having-a clinician-blindly -assess the number of autism spectrum traits that
high AQ scorers have using the Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V;, American Psychiatric Association, 1994), with-64%-accuracy in-determining
which individuals scored 32 or greater on the overall AQ (Baron-Cohen et al., 2001;
‘Baron-Cohen, Wheelwright, Robinson, & Woodbury-Smith, 2005). .Concurrent validity
of the AQ-was also successfully demonstrated in a clinical sample-usingthe Adult
Asperger Assessment, a tool for assessing AS (Baron-Cohen et al., 2005). In Baron-
Cohen and colleagues study, 34-adults diagnosed with AS-and eight adults not diagnosed
with AS completed the AQ and those diagnosed with AS scored significantly higher than
those without the diagnosis, ¢-(40) = -2.5, p = .015). Participants:in their study also

completed the Empathy - Quotient, another measure believed to assess individuals on
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autistic characteristics, and the two groups again were differentiated, # (40) = 3.1, p =
.004), such that those diagnosed with AS scored higher than those who did not have the
diagnosis.

Demographic Questionnaire. In addition to completing the above measures, we
asked participants a series of questions about themselves, including their age, gender,
race, and the area of science with which they most closely identified with. Other
information that we collected includes region of residence within the United States,
highest level of education completed, and the highest degree awarded at their affiliated
university.

Analyses

Separate one-way analysis-of-variances (ANOVA) were conducted to evaluate
the relationship between the overarching fields of science (i.e., STEM and social
sciences) and the multiple scale and the composite scores of each of the psychological
variables (personality, traits associated with autistic characteristics, and schizotypal
characteristics). Again, we predicted that physical (i.e., STEM) scientists would score
higher than social scientists on measures of autistic traits and lower on extraversion,

psychoticism, and schizotypy. Alphawas set at .05 for all analyses.
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RESULTS
Descriptives
Geographic region. To ensure that geographic region did not influence the
responses to our measures these relationships were assessed by conducting omnibus
analysis of variance (ANOVA) tests for each scale/dimension by geographic region. All
scale and dimension scores, except the attention switching scale of the AQ, F (3, 203) =
4.51, p < .01, were not differentiated by geographic region, p > .05. It is important to
note that although the relationship between region and attention switching was
significant, pairwise comparisons between the significantly different regions (i.e.,
Northeast versus both West and South) yielded small effect sizes, d < .08 (Cohen, 1992).
Grouping. In order to justify grouping Psychology, Sociology, and Anthropology
into the overarching field of Social Science, separate omnibus ANOVAs were conducted
for each measure scale and the overall AQ score by each of these fields of science to
ensure that they were statistically similar. Psychology, Sociology, and Anthropology
were statistically similar on all of the BFI, EPQR-A, and O-LIFE-S dimensions and
scales, p > .05, except on the unusual experiences, F (2, 88) = 4.49, p <.05, and
introvertive anhedonia scales, F' (2, 84) = 4.33, p <.05, of the O-LIFE-S. An
examination of the pairwise comparisons revealed that the only difference on the unusual
experiences scale was between anthropologists (M = 2.81, SD = 2.97) and sociologists
(M=1.11,8D=1.20),¢(82) = 1.71, p < .05, d = .54. Similarly, pairwise comparisons

revealed that the only difference on the introvertive anhedonia scale was between
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anthropologists (M = 3.53, SD = 2.88) and sociologists (M = 1.56, SD = 1.29), t (82) =
1.97,p<.05,d = .64.

Psychology, Sociology, and Anthropology were also statistically similar on all of
the AQ scales, p > .05, except attention switching, F' (2, 87) =4.04, p <.05. An
examination of the pairwise comparisons revealed that the only difference on the
attention switching scale was again between anthropologists (M = 5.50, SD = 2.00) and
sociologists (M = 4.26, SD = 1.68), ¢ (85) = 1.52, p < .05, d = 48.

Therefore, due to the statistical differences and large effect sizes (Cohen, 1992)
between Anthropology and the other Social Sciences, anthropologists were not included
in the Social Science group for the subsequent analyses of the unusual experiences,
introvertive anhedonia, and attention switching scales. In addition, due to the
contribution of the attention switching scale to the overall AQ score, anthropologists
were not included in the analysis of this composite score.

In order to justify grouping Physical Science, Computer Science, and Engineering
into the overarching STEM science field, separate omnibus ANOVAs were conducted for
each measure scale and the overall AQ score by each of these fields of science to ensure
that they were statistically similar. Physical Science, Computer Science, and Engineering
were statistically similar on all of the EPQR-A, O-LIFE-S, and AQ dimensions and
scales, p > .05. However, there were differences between these groups within the BFI
agreeableness, F' (2, 122) = 4.00, p < .05, and conscientiousness dimensions, F (2, 118) =

3.29, p < .05. Pairwise comparisons within the agreeableness dimension revealed that
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engineers (M = 4.18, SD = .42) scored higher than physical (M = 3.86, SD = .63), ¢ (120)
=.32, p = .05, d = .07, and computer scientists (M = 3.74, SD = .64), t (120) = .44,
p <.03,d=.13. Within the conscientiousness dimension, physical scientists (M = 3.96,
SD = .61) scored significantly higher than computer scientists (M = 3.59, SD = .57),
t(116)=.38, p < .05,d=.09.

Therefore, due to the small effect sizes (Cohen, 1992) between the
abovementioned groups on the agreeableness and conscientiousness dimensions, we
proceeded as planned and grouped Physical Science, Computer Science, and Engineering
in to the overarching STEM Science field. However, caution was used during the
interpretation of the analyses corresponding to these dimensions.

Personality

Extraversion. Again, we expected social scientists to score higher than STEM
scientist subsets and in STEM scientists in general on the extraversion dimension of the
BFI. An ANOVA was conducted examining the effect of scientific field on extraversion,
as measured by the BFI, but the results were not significant, F (3, 207) = 1.74, p > .05.
However, in support of our prediction, when carrying out the planned comparisons we
found that social scientists (M = 3.48, SD = .86) scored significantly higher (a higher
score indicates a greater degree of extraversion) than physical scientists (M =3.19, SD =
.80) on this dimension, # (204) = 2.16, p < .05, d = .34 (see Table 2). In addition, there
was a trend for the social scientists to score higher than the STEM scientists (M = 3.25,

SD = .83), although this relationship was not significant, # (204) = 1.67, p = .10, d = .30.



Table 2
BFI by Field of Science
STEM  Physical Engineering Computer Social
Extraversion
n 118 70 27 21 90
M 3.25 3.19 3.27 3.45 3.48
SD .83 .80 .87 .86 .86
Agreeableness
n 123 74 28 21 87
M 3.91 3.86 4.18 3.74 3.70
SD 61 .63 42 .64 1
Conscientiousness
7 119 71 27 21 87
M 3.90 3.96 3.97 3.59 4.05
SD .63 61 .65 57 67
Neuroticism
n 121 73 27 21 85
M 2.60 2.59 2.35 293 2.66
SD 87 .86 .79 93 72
Openness
n 122 73 28 21 91

(table continues)
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Table 2 (continued)
STEM  Physical Engineering Computer  Social
M 4.07 4.07 4.13 4.01 3.99
SD 53 52 58 S1 .66

Agreeableness. An omnibus ANOVA was conducted yielding a significant effect
of scientific field on agreeableness, F (3, 209) =4.10, p < .01. Engineers in particular
(M= 4.18, SD = .42) scored significantly higher (a higher score indicates a greater degree
of agreeableness) than social scientists (M = 3.70, SD = .71) on agreeableness, ¢ (78.20) =
4.33, p <.001, d = .94 and STEM scientists in general (M= 3.91, SD = .61) scored
significantly higher than social scientists, 7 (133.21) = 1.94, p=.05,d = .27.

Conscientiousness. An omnibus ANOVA was conducted yielding a significant
effect of scientific field on conscientiousness, F (3, 209) =2.95, p <.01. Social scientists
(M=4.05, SD = .67) scored significantly higher (a higher score indicates a greater degree
of conscientiousness) than computer scientists (M = 3.59, SD = .57) on this dimension,
t(202)=2.97, p < .01, d=.72. Likewise, social scientists scored significantly higher
than STEM scientists in general (M = 3.90, SD = .63) on this dimension, 7 (202) = 2.58,

p <.05,d=.36.

Neuroticism. There was no significant difference among the scientific fields on
neuroticism, F (3, 205) = 2.21, p > .05. However, there was a trend for the social
scientists (M= 2.66, SD = .72) to score higher (a higher score indicates a greater degree

of neuroticism) than the engineers (M = 2.35, SD = .93), ¢ (202) = 1.76, p = .08, d = .39.



21

Psychoticism. Again, we expected social scientists to score higher than STEM
scientist subsets and STEM scientists in general on the psychoticism scale. There was
not a significant difference among the scientific fields on the psychoticism dimension,
F (3,203)=1.20, p > .05. However, there was a trend for the social scientists (M = 3.08,
SD = .80) to score higher (a higher score indicates a greater degree of psychoticism) than
the engineers in particular (M = 2.74, SD = .86), t (200) = 1.83, p = .08, d = .40, and the
STEM scientists in general (M= 2.90, SD = .86),  (200) =1.64, p = .11, d = .23 (see
Table 3). This finding offers some support for our prediction that social scientists would
score higher on this measure.
Table 3

Psychoticism by Field of Science

STEM  Physical Engineering Computer Social

Psychoticism
n 116 70 27 20 87
M 2.90 2.94 2.74 2.95 3.08
SD .86 72 .86 1.28 .80
Schizotypal Traits

Again, we expected social scientists to score higher than STEM scientist subsets
and in general on a measure of schizotypal traits. As explained above, due to the
statistical difference between anthropologists and the other Social Science groups on the

unusual experiences and introvertive anhedonia scales, anthropologists were not included
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in the Social Science group in these scales for the analyses that follow. Separate omnibus
ANOVAs examining the effects of scientific field on schizotypal traits were not
significant for unusual experiences, F (3, 193) = 1.92, p > .05, cognitive disorganization,
F (3,210)=2.08, p > .05, introvertive anhedonia, F' (3, 184) = 1.36, p > .05, or impulsive
nonconformity, F (3, 207) = .76, p > .05. However, when carrying out the single degree
of freedom (planned) comparisons we found that on the cognitive disorganization scale,
STEM scientists (M = 2.74, SD = 2.53) scored significantly higher (a higher score reflects
poorer attention, concentration, decision-making, and an increase in social anxiety) than
social scientists (M=2.02,SD=2.08),t(132.24) =2.12, p < .05, d = .30 (see Table 4).
There was also a trend for the physical subset of STEM scientists (M = 2.78, SD = 2.62)
to score higher on the cognitive disorganization scale than the social scientists, ¢ (133.52)
=2.00, p = .05, d=.32. Likewise, there was a trend for the computer scientists (M =
3.14, SD = 2.46) to score higher than the social scientists on this scale, ¢ (é7.07) =1.94,

p=.06,d= 47 (see Table 4).
Table 4

Schizotypy Scales by Field of Science

STEM  Physical Engineering Computer Social

Unusual experiences

n 121 72 28 21 73
M 2.11 2.13 2.14 2.00 1.40
SD 2.25 235 245 1.64 1.49

(table continues)



Table 4 (continued)

STEM  Physical Engineering Computer Social

Cognitive disorganization

n 121 72 28 21 90

M 2.74 2.78 2.36 3.14 2.02

SD 2.53 2.62 2.39 2.46 2.08
Introvertive anhedonia

n 115 68 27 20 70

M 2.36 2.25 222 2.90 1.96

SD 1.87 1.74 1.55 2.55 1.86
Impulsive nonconformity

n 119 71 27 21 89

M 1.65 1.75 1.26 1.81 1.64

SD 1.57 1.70 1.46 1.17 1.47

Note. Anthropologists are not included in the Social Science group for the unusual

experiences nor introvertive anhedonia scale statistics.

Autism Spectrum Traits

Overall AQ score. Again, we expected social scientists to score higher than

STEM scientist subsets and in STEM scientists in general on autism spectrum traits. As

explained above, due to the statistical difference between anthropologists and the other

Social Science groups on the attention switching scale of the AQ, anthropologists were

not included in the Social Science group for the following analysis of the overall AQ
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score. An omnibus ANOVA was conducted yielding a significant effect of scientific
field on autism spectrum traits, as measured by overall AQ score, F' (3, 195) = 4.06,

p <.01. As can be seen in Table 5, in comparison to the social scientists (M = 16.57,

SD = 5.85), STEM scientists (M = 19.00, SD = 17.82) scored significantly higher on
overall AQ score, ¢ (192) =2.80, p < .01, d=.41. Within the STEM sciences, the
computer scientists, specifically, (M = 21.81, SD = 6.88) scored significantly higher than
the social scientists on overall AQ score, ¢ (192) =3.39, p < .01, d = .84. There was a
trend for the physical subset of STEM scientists (M = 18.53, SD = 6.80) to score higher
than the social scientists, although this relationship was not significant, # (192) =191, p =
.06, d = .32. Each of these findings supports our prediction that those in the STEM
sciences would score higher than those in the social sciences on autistic traits.

Table 5

AQ Scales and Overall AQ by Field of Science

STEM  Physical Engineering Computer Social

Social skills
n 118 69 28 21 88
M 3.71 3.61 3.36 4.52 3.20
SD 2.20 2.11 1.99 2.66 2.38

Attention switching
n 116 70 25 21 72

M 4.23 4.34 3.72 4.48 4.08

(table continues)



Table 5 (continued)
STEM  Physical Engineering Computer Social
SD 2.06 2.14 1.95 1.91 1.81
Attention to detail
n 118 70 27 21 87
M 5.07 5.14 4.89 5.05 4.51
SD 2.17 243 1.76 1.72 2.01
Communication
n 116 69 27 20 87
M 3.22 3.07 3.04 3.95 2.46
SD 2.04 2.03 1.81 2.28 1.93
Imagination
n 116 67 28 21 85
M 3.15 2.90 3.18 3.90 2.86
SD 1.83 1.92 1.68 1.58 1.83
Overall AQ
n 122 73 28 21 74
M 19.00 18.53 18.11 21.81 16.57
SD 6.57 6.80 5.23 6.88 5.85

Note. Anthropologists are not included in the Social Science group for the attention

switching scale nor the overall AQ score statistics.
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Social skills. With regards to the social skills scale, computer scientists (M =
4.52, SD = 2.66) scored significantly higher (a higher score indicates poorer social skills)
than social scientists (M = 3.20, SD = 2.38), ¢ (202) = 2.39, p < .05, d = .58. There was a
trend for the STEM scientists (M = 3.71, SD = 2.20) to score higher than the social
scientists, although this relationship was not significant, 7 (202) = 1.74, p = .08, d = .25.
Each of these findings supports our prediction that STEM scientists would score higher
than social scientists on measures of autistic traits.

Attention to detail. There was not a significant difference among the scientific
fields on the attenfion to detail scale, F' (3, 204) = 1.28, p > .05. However, there was a
trend for the physical scientists (M = 5.14, SD = 2.43) to score higher (a higher score
indicates exceptional attention to detail) than the social scientists (M =4.51, SD =2.01),
t(133.11)=1.76, p = .08, d = .28. Likewise, there was a trend for the STEM scientists
(M=5.07, SD = 2.17) to score higher than the social scientists, 7 (158.25) =1.63, p= .11,
d=.23.

Communication. An ANOVA was conducted yielding a significant effect of
scientific field on the communication scale, F' (3, 202) = 3.50, p < .05. Supporting our
prediction, STEM scientists (M = 3.22, SD = 2.04) scored significantly higher than social
scientists (M = 2.46, SD =1.93), ¢ (199) =2.88, p < .01, d = .41. Within the STEM
sciences, the computer scientists, specifically, (M = 3.95, SD = 2.28) scored significantly
higher (a higher score indicates poorer communication skills) than the social scientists on

the communication scale, # (199) =3.02, p < .01, d=.75. There was a trend for the
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physical subset of STEM scientists (M = 3.07, SD = 2.03) to score higher than the social
scientists, although this relationship was not significant, £ (199) = 1.91, p = .06, d = .31.

Imagination. Supporting our prediction, computer scientists (M = 3.90, SD =
1.58) scored significantly higher (a higher score indicates poorer imagination) than social
scientists (M = 2.86, SD = 1.83) on the imagination scale, ¢ (197) =2.37, p < .05,d = .58.
There was a trend for the STEM scientists (M = 3.15, SD = 1.83) to score higher than the
social scientists on the imagination scale, although this relationship was not significant,
t(197)=1.60,p=.11,d= 23.
Scientific Profiles

At the onset of this study we wanted to create a more concise profile of scientists
in each field, and that is what we have done. Figure 1 shows the specific clinical and
personality characteristics examined in this study that most distinguish the profiles of
each field of science. Examination of Figure 1 not only allows for the direct comparison
of each of the differentiating personality and clinical scales by field of science, but the
interconnected characteristics also provides a visual representation of a piece of the
scientific profile that exists within each of these fields. With a more complete
understanding of these factors we now have the ability to speculate about the thought and

behavior of these types of scientists with greater clarity.
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Figure 1. Standardized (z-scores) scale and overall scores by field of science
contributing to scientific profiles. Anthropologists are not included in the Social Science
group for overall AQ score.

Post-hoc Analyses

As with most research, some results were not predicted and were therefore post-
hoc. The focus of this study was mental health and the different domains of science, but
the main post-hoc results concerned gender. We found that gender (male and female
dummy coded as 0 and 1, respectively) was significantly related to a number of variables.
Females were higher in conscientiousness (r = .26, p <.01), and lower on communication
(r=-.21, p <.01), imagination (r = -.21, p < .01), overall AQ score (» = -.21, p < .01),

introvertive anhedonia (r = -.20, p <.01), and cognitive disorganization (» = -.18,
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p <.01). In order to determine whether these relationships significantly interacted with
the fields of science on each of these variables, separate two-way ANOVAs were
conducted for each of the abovementioned scales by gender and field of science. The
only significant interaction that existed was on the communication scale of the AQ, F' (3,
202) = 2.84, p < .05, which was indicative of the linear relationship that existed on this
scale between gender and field of science. There was a notable difference between the
males (M =4.73, SD = 1.94) and females (M = 1.60, SD = 1.52) in the computer science
group, but this difference was not examined further due to an insufficient female sample
size (n = 6). The interaction within the communication scale was taken into
consideration and caution was used while interpreting all communication scale results.
Likewise, due to an insufficient sample size of females within some of the fields of
science, gender was not included in the above analyses but is recommended for inclusion

in future research.
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DISCUSSION
Scientific Profile

The present study provides a more complete psychological profile of scientists
that allows for a better understanding of the thought and behavior processes of these
individuals. As hypothesized, a linear relationship was found to exist between scientists’
personality and their interest or involvement in distinct domains of science. Consistent
with our predictions, as well as in line with Austin (2005) and Nettle (2006), individuals
in the STEM sciences do score higher than those in the social sciences, both overall, and
on specific traits associated with the autism. In particular, computer scientists score
higher than social scientists on autistic characteristics overall and on communication,
social skill, and imagination, specifically. These results provide further evidence in
support of the relationship between being thing- or people-orientated and the field of
science that individuals choose to pursue.

Likewise, by supporting our prediction that social scientists are more extraverted
than physical scientists, we provide additional evidence that individuals in these fields of
science possess characteristics that coincide with being people- or thing-oriented,
respectively. This finding is further evidence that those in specific fields of science or
not only thing- or people-oriented with regards to their profession, but that the orientation
is embedded in their personality profile and likely influences many aspects of their lives,
including their decisions to choose one particular area of science over another.

Surprisingly, we found that STEM scientists score higher than social scientists on

a measure of attentional difficulties and social anxiety (i.e., cognitive disorganization).
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These results are not consistent with Ludwig’s (1998) findings that fields of science for
which subjectivity, meaning, and value are emphasized tend to have a higher lifetime
prevalence of psychopathology than those fields that rely on mathématics, precision, and
objectivity. We were also surprised to find that no other differences existed between
field of science and schizotypy.

Possible explanations for not finding any differences on the psychotic
characteristics, argued by Sato (2005), are that the EPQR-A measure itself is not a
sufficient or reliable method of tapping into the psychoticism dimension of personality.
Sato (2005) argues that the Eysenck psychoticism scale has many psychometric issues
and left it out completely when creating a new version of the EPQ. Another possible
explanation for the lack of support for our predictions that social scientists would score
higher than STEM scientists on both psychotic and schizotypal traits is that a difference
actually does not exist. Instead, schizotypal and psychotic characteristics may be factors
that make scientists as a group unique and possibly what differentiates them as a group
from non-scientists. Nettle (2006) as well as Rawlings and Locarnini (2008) have
conducted research in support of such a hypothesis. Both of these researchers found that
scientists do tend to score lower on measures of schizotypy than do non-scientists.
Implications

The importance of having these more detailed scientific profiles is they coincide
with the applications that Simonton (2009) proposes for the psychology of science in
general (i.e., identification and education). He proposes that once we have the ability to

identify scientific talent in individuals we may then be able to guide those individuals
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into the specific scientific domain that is most likely to maximize their potential.
Simonton (2009) goes on to examine the idea that once the individual is in the most
appropriate field, training within that field can then be tailored to their specific needs and
learning styles. This type of tailoring is currently being explored by software developers,
and as the shift continues to transpire from hardcopy to electronic textbooks, the
personalization continues to get more and more specific. Baraniuk (2006) reports that
software developers are just around the corner from having the ability to personalize
electronic textbooks and course content to specific learning styles. In relation to the
current study concerning the psychology of science, the scientific profiles that were
created have the potential of being utilized by such computer software in facilitating
scientific interest, talent, and achievement during education. For example, if an
individual scored high on autistic characteristics, his or her textbook might then adjust to
better coincide with the learning style best suited for this type of individual. Going
beyond the realm of possibilities within the psychology of science, the door will also be
wide open for the use of the personality and clinical measures to further tailor all
textbooks, websites, cell phones, automobile features, and countless other electronic
devices.

Future Directions

Future research using additional personality and clinical measures is necessary so
that eventually a complete scientific profile exists. Given that previous research has
supported the relationship between psychoticism and field of science (Barron, 1963;

Batey & Furnham, 2008; Kokosh, 1969; Ludwig, 1995; Nettle, 2006; Post, 1994;
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Simonton, 1999) but the current study did not, alternative measures of this personality
dimension are recommended.

A limitation of the current study was the lack of a non-scientist control group. A
follow-up study should be conducted in which a non-scientists sample could be examined
across the abovementioned measures against the specific fields of science, and science as
a whole. Another possibility would be to compare the scientific sample from the current
study with non-scientist samples for each of our measures using published data. In
addition, if the current study were to be replicated, it may be necessary to increase the
sample size in certain fields of science and to control for the effect of gender. The
psychological profile of the scientists is now more complete, but still not finished. More
research is needed in the quest for a more detailed profile of scientists in general as well

as particular kinds of scientists.
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