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Personal interests are a key element in encouraging careers in engineering. Evidence suggests that a lack of interest may

contribute to the underrepresentation of women in engineering. The purpose of the current research was to examine

differential orientations to people and things among college students and their relations to academic majors and career

choices across cultures; to explore the effects of sex differences among these orientations and the relation to major and

career choices; and to examine the predictive validity of the instrument used to measure these orientations across cultural

contexts. Data were collected from 511 engineering and non-engineering university students in Greece, Turkey and the

United States regarding their current and prospective majors, their intention to pursue careers in various fields, their

endorsement of gender role, and their differential orientations to mastery of objects or interpersonal interaction. Thing

orientation was a predictor of the interest in engineering majors and careers in all three cultural contexts. When only

engineering majors were considered, thing orientation was a stronger predictor of interest for women than for men,

suggesting that women may need special focused motivation to pursue a career that is not in accordance with traditional

gender roles. The manipulation of messages about engineering to describe it as being both person and thing focused may

make it more attractive to women.
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1. Introduction

The underrepresentation of women in various

science, technology, engineering, and mathematics

(STEM) fields has emerged as a significant chal-

lenge.This underrepresentation is present across the

globe, including in most western countries [1–4].

Women have outnumbered men in undergraduate
education since 1982, with women in the United

States now earning close to 60% of all undergradu-

ate degrees. However, the opposite is true in most

STEM fields, especially in engineering. Women are

earning only 19% of engineering and computer

science degrees, and 21% of physics degrees [5].

The representation of women in engineering has

remained low for over a decade, despite consistent
efforts to raise their participation.

The same trend can be seen in most European

countries. The percentage of female engineering

students in Greece averages about 25% [6], in

Turkey the average is 19% [7], whereas in the

United States the average is around 19% [5]. The

current research explores the role of interest in the

underrepresentation of women in STEM, specifi-
cally engineering, in three contexts: Greece, Turkey

and the United States. Interest is an important

factor in career choice because it influences atten-

tion, goals, and retention in STEM [8–11].

The position of women in Greece has changed

significantly over the last 30 years. Changes in

attitudes and behavior in post- World War II

Greek society caused by social pressures, globaliza-

tion, and the influence of membership in the Eur-
opeanUnion have resulted in a shift towards gender

equality. This has been supported by the new

Family Law Legislation enacted in 1983 [12].

Women in Greece have gained significant opportu-

nities to go to college, with the percentage of women

in higher education reaching 54%. Women are also

well represented in the Greek workforce, compris-

ing approximately 40% [13, 14]. These opportu-
nities, however, are still influenced by traditional

notions of gender [13, 14]. Independent of their level

of education, women commonly occupy fewer

major professional positions and are generally

paid approximately 25% less than men [15, 16].

Research has revealed conflicting views on the

position of Greek women, especially among

younger generations, with both men and women
holding on to traditional notions of femininity,

* Accepted 21 November 2011. 621

International Journal of Engineering Education Vol. 28, No. 3, pp. 621–632, 2012 0949-149X/91 $3.00+0.00
Printed in Great Britain # 2012 TEMPUS Publications.



while at the same time trying to redefine traditional

gender roles to recognize the importance of careers

amongwomen [17]. This confusion about the role of

women has extended to engineering fields with

significant underrepresentation in much of engi-

neering, but with considerable feminization in
other sectors. The percentage of women in the

engineering workforce is higher in Greece (28%)

than in many other countries, but the absolute

number of female engineers remains low. The

number of female graduates in STEM is decreasing

with 25% graduating in engineering, 31% in mathe-

matics, science, and computing compared to 52% in

humanities; only 11% of the highest ranking aca-
demic personnel are women. Conversely, at 90%,

the percentage of women in medical research is very

high, indicating that it is possible to raise rates of

representation of women in STEM [6].

The percentage of women in engineering in

Turkey remains low, but they are comparatively

well represented in STEMfields as awhole [18]. This

may be a result of familial encouragement for
women to pursue these careers, especially among

the elite, coupled with political pushes for moder-

nization, rather than feminist or egalitarian

motives. This trend is arguably an attempt to

preserve separation between different socioeco-

nomic classes. Additionally, the introduction and

evolution of the sciences is relatively new in Turkey

and happened in parallel with this social revolution,
which allowed flexibility within the cultures of these

departments to allow women to enter more easily

[7].

Though women are comparatively well repre-

sented in some STEM fields in Turkey, there are

significantly fewer women than men working in

these fields. Approximately 36% of those graduat-

ing with doctorate degrees in engineering are
women, with the average percentage of female

students in engineering departments being 25% to

38% compared with 35% in the humanities [6].

Twenty-eight percent of senior academic staff are

women. Turkey is one of the few countries where

more women than men participate in scientific

research but, on the other hand, there are very few

women in medicine (5%), though growth rates are
high.

The position of women in the United States has

changed significantly over the last 50 years with

women now earning the majority of undergraduate

degrees (60%) [5]. This change was supported by

legislation such as the Equal PayAct in 1963 and the

Civil Rights Act of 1964. Even though women now

make up the majority of the workforce, they still
generally earn 20% less than men [19] and discrimi-

nation still exists, especially in STEM fields.

In elementary and high school, girls pursue

science and mathematics courses at approximately

the same rate as boys, but by college the number of

women in STEM majors has dropped significantly

[20]. The number of women in STEM has remained

relatively stable with women making up 21% of

graduates in engineering, 38% in mathematics,
science, and computing compared with 65% in the

humanities [5, 6]. Only 8% of senior academic staff

are women and less than 25%of jobs in STEMfields

are held by women [5, 20].

2. Culture and vocational interest in
STEM

Culture plays a major role in the underrepresenta-

tion of women in STEM fields. Penner [21] found

that international sex variation can be attributed

more logically to social differences than biologically

based aptitude. Ceci and colleagues [3] reviewed the

existing literature and concluded that cultural fac-

tors play a significant role in contributing to the
underrepresentation of women in STEM, though

how and why this occurs remains unclear. Various

reasons have been put forward to explain the dis-

parity in representation and, given that interest is a

major influence in vocational choice [22], interest

has emerged as important among these. Here voca-

tional choice is used to refer to the decisions that

individuals make towards their pursuit of certain
careers, including their choice to pursue education

in an STEM field and related extracurricular activ-

ities. Interest may be one of the mechanisms

through which culture influences underrepresenta-

tion. Interest is often viewed as a disposition,

remaining relatively stable and reflecting an indivi-

dual’s preference for activities and outcomes asso-

ciated with certain behaviors or contexts [23]. The
formation of interest is believed to require exposure

and relevance [8].

Vocational interest, the preference for specific

career paths, has been defined as the expression of

personality in one’s selection of work and recrea-

tional activities [24]. In the US context, interests

have been found to be critical to career development

because individuals’ preferences are viewed as part
of their identity and are therefore a strong influence

on their goals and values. Individuals tend towards

environments in which they can express their iden-

tity through their preferences [23]. Whether this

holds true across other cultures is questionable,

because the opportunities for and ways that expo-

sure is experienced conceivably vary from culture to

culture. Likewise, the conceptualization of rele-
vance would vary depending on cultural concep-

tions. It would therefore follow that the formation

and expression of interest and its relationship to

career choice would vary across cultures [25].
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There is contradictory evidence regarding the

structure of vocational interest across cultures.

Some evidence indicates that the structure is similar

across cultures [26]. Fouad and colleagues com-

pared American and Mexican engineering students

and professional engineers and found that the cross-
cultural structure of vocational interest remained

the same. This cultural similarity was attributed to

the professions studied, (i.e. highly technical STEM

professions), that remain fairly similar across cul-

tures. A study ofmore culturally based professions,

for example law, revealed differences in the struc-

ture of vocational interest [27]. Though vocational

interest has a strong influence on career related
choices, culture has a significant effect on voca-

tional choice and the role that interest plays in

that choice [22]. Vocational choice research often

assumes that all individuals have comparable access

to the same opportunities and that the choice of

one’s career is an individual one based on interest

and ability. These assumptions are especially com-

monly held in the United States [25]. In many
cultures however, these assumptions do not hold

true, especially across gender lines. It is important to

remember that an ‘‘individual’s culture, their ethnic-

racial background, language, socioeconomic status,

sex, and religious affiliation all affect self-perception

and view of career options’’ [28].

In principle, the importance of interest in gaining

and retaining students is relevant in all professional
fields. Little is known, however, about the role and

structure of interest in enrollment and persistence in

science, technology, engineering, andmath (STEM)

fields, particularly engineering. In recent years inter-

est has emerged as a significant factor in encoura-

ging students to pursue careers in STEM fields [3].

Interest plays a large role in the prediction of major

and career choice [22, 24, 29, 30] and an expression
of a person’s identity [31].Researchonoccupational

choice suggests that vocational interest is a strong

determinant of entry into andpersistence in a career

path [22]. Students who choose a field aligned with

their interests are more likely to remain and be

successful in that field. On the other hand, students

who choose fields outside of their interests often

become bored and frustrated and are more likely to
leave [11]. The question of interest is an important

one, particularly in encouraging underrepresented

groups to pursue STEM fields.

Interest can be conceptualized as situational or

dispositional [32]. In the current research interest is

conceptualized as dispositional. That is, a person

possesses a disposition that can be expressed as a

preference for certain activities or situations. Past
research has characterized vocational interest in

terms of two fundamental dimensions: a Person-

Thing dimension (PT), and an Ideas-Data dimen-

sion (ID) [23, 29, 33]. Sex differences in occupational

preferences occur primarily along PT and not along

ID [34]. Therefore, in the current research we focus

on the person–thing dimension (PTO). Person and

Thing Orientation (PO/TO) has been conceptua-

lized as a motivational process based on individual
differences in preferences for interpersonal relations

and mastery over objects, respectively [35]. These

orientations are not dichotomous; in fact research

has shown that engineers are often above average in

both [36]. In the same vein, careers could tradition-

ally be classified as person oriented or thing

oriented. Careers that deal primarily with the crea-

tion and manipulation of human-made artifacts,
such as engineering andmechanics, were considered

thing oriented careers. These are generally technol-

ogy focused fields that were considered masculine

because technology has traditionally been culturally

constructed as masculine [37, 38]. Careers centered

on interpersonal interactions were considered to be

person oriented careers and generally comprise such

traditionally female fields as social work, nursing,
and teaching. However, while engineering may be

perceived as being thing oriented there are compo-

nents of person orientation present. A recent study

demonstrated that professional engineers consid-

ered interpersonal communication to be the most

important skill necessary for engineering practice

[39]. There is growing interest in exploring the

acquisition of interest in Science, Technology, Engi-
neering, and Math (STEM) careers based on PTO.

PTO ismade evenmore relevant to the considera-

tion of underrepresentation in STEM because there

are large sex differences in interest, with the largest

sex difference occurring across the person–thing

dimension [33]. Men are more interested in thing

oriented careers and women in person oriented

careers [33, 36]. This notion was first put forth
almost 100 years ago when Thorndike argued that

the greatest differences between men and women lie

in their differential interest in things and people [40].

A closer examination of sex differences in interest

reveals that these differences parallel the breakdown

of men and women in various occupations, with the

percentage of each sex expressing strong interest in

each field closely mirroring the actual sex distribu-
tion in that field. A study by Eccles [41] concluded

that these sex differences in interest were an impor-

tant reason for the difference in men’s and women’s

occupational choices, particularly those in STEM.

In the same vein, additional studies have shown that

a lack of interest is a key factor in women leaving

STEM fields [11, 42]. It could be assumed that if

engineeringweremorewidely perceived to be both a
person and thing oriented discipline, women, who

tend to be higher in person orientation, would find it

more attractive.
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In making a case for person–thing orientation as

a motivational variable, in no way do we intend to

imply other cognitive and experiential variables,

such as aptitudes and opportunities, could not

also affect choices. There are, of course, constraints

on interests just as there are on choices and prefer-
ences. The student who is intensely interested in a

career as a professional athlete or brain surgeon

may lack the requisite physical skills to be selected

for training, much less be successful. Furthermore,

constraints may be unrecognized because they are

hidden beneath implicit norms, stereotype threat,

and social expectancies like gender roles [32, 43–45].

The position advocated here is that person–thing
orientation is part of a motivational complex that

contributes, but does not exhaustively determine,

the expression of a wide range of cognitive and

social activities.

This raises the question of whether these sex

differences in interest occur across cultures. Before

this can be examined, the structure of vocational

interest across cultures must be explored. A US
sample was used in this study since the majority of

vocational interest research focuses on that popula-

tion. Greece and Turkey were used to provide the

cross-cultural comparison for several reasons: 1)

they were accessible to the researchers; 2) substan-

tial records exist tracking the participation of

women in STEM; and 3) the combination of proxi-

mity and disparate cultures in the two contexts
allows for an interesting dichotomy.

As a first step to examining the role of person–

thing orientation (PTO) in career choice, we first

examined the relations among person orientation

(PO), thing orientation (TO) and interest in related

careers particularly in STEM fields. A preliminary

analysis of these data, results ofwhichwere reported

at the 2010 Joint International IGIP-SEFI Annual

Conference, found that interest was similar, though

not identical, by sex across cultures and was related

to career choices [46]. This paper extends these

analyses examining the structure of PTO across

cultures and how the relationship between PTO

and sex affects career choice. The purpose of the

current research was threefold: 1) to further exam-

ine differential orientation to persons and things
among college students and their relations to aca-

demic majors and career choices in three cultural

contexts: Greece, Turkey and the United States; 2)

to explore the effects of sex differences among these

orientations and the relation to major and career

choices; and 3) to examine the predictive validity of

the instrument used to measure PO/TO across

cultural contexts.

3. Method

3.1 Participants

This study included participants from three univer-

sities: a university inGreece, one in Turkey, and one
in the United States. The participants from Greece

were students at the Democritus University of

Thrace, located in North-Eastern Greece. This

sample consisted of 60 (25 female) engineering

students, primarily from the Department of Civil

Engineering, and 60 (55 female) non-engineering

students from the Department of Education. These

students were in their first through fourth year of
college and had an average age of 23.4. The parti-

cipants from Turkey were students at Bogazici

University, an elite public university in Turkey

that accepts only the top 1% from a nationally

held entrance examination. This sample consisted

of 124 (30 female) engineering students and 71 (60

female) non-engineering students. The engineering

students came from various engineering depart-
ments whereas the non-engineering students were

in Liberal Arts departments such as Psychology and

Sociology. These students were in their first through

fifth year of college and had a mean age of 21. The

participants from theUnited States were students at

Purdue University, a large Midwestern university.

The sample consisted of 103 (16 female) engineering

students and 93 (42 female) non-engineering stu-
dents primarily in their first year of college. Thenon-

engineering sample comprised primarily Psychol-

ogy students. Table 1 shows the distribution of

participants by major and sex in the three samples.

3.2 Procedure

Data were collected from students to determine

their current and prospectivemajors, their intention

to pursue careers in various fields, and selected

personality variables. Data on personality variables

included students’ gender role endorsement,

assessed using the Personal Attributes Question-

naire (PAQ), originally developed by Spence and
Helmreich [47]. This scale asks respondents to

indicate where they fall on a five point scale compar-

ing two contradictory characteristics, for example,

very rough vs. very gentle; and not at all artistic vs.

very artistic. Students’ differential orientations to

object mastery or personal interaction were mea-
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Table 1. Sex distribution of participants

Engineering Non-Engineering

Male Female Male Female Total

Greece 35 25 5 55 120
Turkey 94 30 11 60 195
United States 87 16 51 42 196



sured using the person–thing orientation scale ori-

ginally developed by Little [35] and revised by

Graziano, Habashi and Woodcock [36]. This scale

asked students to indicate how much they would

enjoy a series of activities such as ‘‘stopping towatch
a machine working on the street’’ and ‘‘listening in

on a conversation between two people in a crowd’’

and uses these responses to assign them a person

orientation score and a thing orientation score.

Additional personality data were collected but are

not relevant to the current study. All these scales

used five point Likert-type items. Data regarding

interest in various careers were collected using the
Occupational Scale [48]. Careers were characterized

as either person centered careers (e.g., social work,

teaching) or thing centered careers (e.g., auto

mechanic, engineer). Demographic data were also

collected for all participants.

In the US sample, students from various depart-

ments participating in an introductory psychology

class completed these scales as part of a pre-testing
session of the psychology pool. In Greece and

Turkey these measures were translated into each

respective language by native speakers who were

fluent in English, then translated back into English

and compared with the original measures by native

English speakers to test the validity of term equiv-

alency. They were then administered in pencil and

paper format to students from various departments
participating in psychology courses.

4. Results

4.1 Sex and cultural differences in PTO

To examine cultural differences in person–thing

orientation, data from the three samples were

compared and multivariate analysis of variance

(MANOVA) was conducted with person orienta-

tion and thing orientation as dependent measures.

The test statistic (F) representing the multivariate

effect was significant (probability of similarity in

means is low, p-value below 0.05) emerged for Sex,

F(2, 491) = 11.76, p < 0.001, eta-squared (�2, i.e.,
effect size) = 0.05, Culture, F(4, 982) = 25.98, p <

0.001, �2 = 0.09, and Major, F(2, 704) = 33.81, p <
0.001, �2 = 0.12. A significant combined multi-

variate effect of Sex and Culture also emerged,

F(4, 982) = 2.96, p = 0.01, �2 = 0.012. Follow-up

univariate analyses were conducted to examine

these effects more closely.

A significant main effect of sex emerged for both

person orientation, F(1, 491) = 9.06, p < 0.01, �2 =
0.02, and thing orientation, F(1, 491) = 6.51, p <
0.01, �2 = 0.01. Consistent with prior research in the

United States, women were significantly higher in

person orientation than men, regardless of culture.

Men however, were significantly higher in thing

orientation than their female peers across all three

cultural contexts (Table 2). Results also revealed a

significant main effect of culture on both person

orientation, F(2, 491) = 42.86, p < 0.001, �2 = 0.15,
and thing orientation, F(2, 491) = 32.5, p< 0.001, �2

= 0.12. Greek students were higher in person

orientation than were both Americans and Turkish

students. Greek students were also higher in thing

orientation than their American and Turkish peers

(Table 3).

There was also a significant main effect of major

on both person orientation, F(1, 491) = 24.07, p <
0.001, �2 = 0.05, and thing orientation, F(1, 491) =

20.5, p<0.001, �2= 0.02. Individualswith amajor in
engineering were lower in person orientation than

individuals with a major in a non-engineering field.

Consistent with expectations, students in engineer-

ing majors were higher in thing orientation than

individuals in non-STEM majors (Table 2).

A combined effect of Sex and Culture emerged
and follow-up univariate analyses examined this

trend more closely. Results revealed a significant

combined effect of Sex andCulture on thing orienta-
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Table 2.Mean person orientation and thing orientation score measured on a Five Point Likert
Scale as a function of Sex and Major

Women Men
Engineering
majors

Non-
engineering
majors

Person orientation 2.72 2.11 2.16 2.66
Thing orientation 2.02 2.28 2.35 1.93

Table 3.Mean person orientation and thing orientation score measured on a Five Point Likert Scale as a function of Sex and Culture

United States Turkey Greece

Males Females All Males Females All Males Females All

Person orientation 2.04 2.42 2.16 1.96 2.50 2.21 2.76 3.19 3.05
Thing orientation 2.27 1.59 2.07 2.00 1.71 1.87 3.10 2.71 2.83

Note: Numbers are standardized regression coefficients. +p < 0.10; *p < 0.05; **p < 0.01.



tion, F(2, 491) = 4.89, p < 0.01, �2 = 0.02 (See Table

3). Greek students were higher in thing orientation

than students from either the United States or

Turkey. American and Turkish female students

did not differ from each other in thing orientation,

but American male students were higher in thing
orientation than were their Turkish peers. There

was no evidence that person orientation differed as a

function of Sex and Culture.

4.2 Predictive validity of PTO across cultures

To examine the predictive validity of person orien-

tation and thing orientation for male and female

students across culture, centered cross-product

regression analyses were conducted for each coun-

try separately with self-rated interest in person- (i.e.,

social work and teaching) and thing oriented careers

(i.e., engineering and mechanics) as the dependent

measure. Examination of Table 4 reveals that sex,
person orientation, and thing orientation are most

closely tied to career interest in the Greek sample.

More specifically, in Greece, and to a lesser extent

the United States, sex, person orientation and thing

orientation were related to interest in both person

oriented and thing oriented careers. Consistent with

past research on PO/TO [36] female students

showed more interest in person oriented careers
than did men, standardized regression coefficient

(�, i.e., slope of regression line) = –0.34, p < 0.001,

whereas male students showed more interest in

thing oriented careers, � = 0.35, p < 0.001. This

was also true for both Greek female and male

students. More importantly however, in the

United States, person orientation and thing orienta-

tion were both related to interest in pursuing person
oriented and thing oriented careers. Person orienta-

tion was positively related to interest in personor-

iented careers and negatively related to interest in

thing oriented careers. Thing orientation was posi-

tively related to interest in thing oriented careers

and negatively related to interest in person oriented

careers. This was not true for Greek students.

Person orientation was related only to interest in
person oriented careers and thing orientation was

related only to thing oriented careers. There was no

strong evidence in the Turkish sample that sex or

individual differences were related to interest in

careers. In fact, there was no relationship found

between individual differences in interest and thing

oriented careers, and person oriented careers were

only marginally related to individual differences in

interest. This would suggest that, consistent with

previous research, interests, but not sex, may be
more influential for career and vocational choices in

the United States than in other cultural contexts.

When only the engineering sample was consid-

ered, both person- and thing orientationwere found

to be related to interest in thing careers in the US

sample (Table 5). Thing orientationwas found to be

strongly related to interest in thing careers in both

women and men in Turkey and person orientation
was found to strongly relate to interest in person

careers in men in Turkey. In the Greek sample, only

the correlation between thing orientation and inter-

est in thing careers among women was found to be

significant. In all three cultural contexts, the corre-

lation between thing careers and thing orientation

was stronger inwomen thanmen in STEM, suggest-

ing that women needed special, focused motivation
in the form of interest to pursue these careers.

4.3 Traditional masculinity and femininity and PTO

A relationship between sex and career interest was

found in all three cultures as well as a variation in
PO and TO by sex, with men being consistently

higher in thing orientation and women consistently

higher in person orientation. To explore this rela-

tionship and examine how interest in person or

thing careers can be explained more clearly by sex

than by person orientation and thing orientation,

measures of traditional masculinity and femininity

were analyzed. To examine cultural differences in
the endorsement of traditional masculinity and

femininity a MANOVA was conducted with the

Spence–Helmreich [47] masculinity and femininity

scores as dependent measures. A significant multi-

variate effect emerged for culture F(2, 491) = 10.28,

p < 0.001, �2 = 0.04 andmajor F(1, 149)= 13.81, p <

0.001, �2 = 0.05. Follow-up univariate analyses

revealed a main effect of culture on masculinity
F(2, 496)= 17.93, p < 0.001, �2 = 0.07 and femininity
F(2, 496) = 7.81, p < 0.001, �2 = 0.03. Employing a

Bonferroni post hoc test revealed significant differ-

ences in masculinity (all p < 0.01) among the US
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Table 4. Self-rated Interest in Pursuing Person and Thing Oriented Careers as a Function of PTO and Culture

United States Turkey Greece

Person careers Thing careers Person careers Thing careers Person careers Thing careers

Sex –0.32** 0.35** 0.15+ 0.06 –0.44** 0.41**
Person orientation 0.42** –0.21** 0.18+ 0.04 0.38** –0.21
Thing orientation –0.06 0.34** –0.19* 0.01 0.00 0.28*

Note: Numbers are standardized regression coefficients. +p < 0.10; *p < 0 .05; **p < 0.01.



sample (Mean (M)= 3.61) the Turkish sample (M=

3.33) and the Greek sample (M = 3.40). Post hoc

tests also revealed a significant difference in femi-

ninity (p < 0.01) between the US (M = 3.95) and

Turkish samples (M = 3.70) samples. Men were

significantly higher in masculinity (M = 3.52) than

women (M = 3.37) in these samples, indicated by a
significant test statistic, i.e., t(503) = 3.22, p < 0.001,

but women were significantly higher in femininity

(M = 3.95) than men (M = 3.73), t(503) = –4.32, p <

0.001. There was also a significant main effect of

major on femininity F(1, 496) = 16.94, p < 0.001, �2

= 0.03 and a significant effect of major on masculi-

nity F(1, 496) = 5.01, p = 0.02, �2 = 0.01. Person

orientation was correlated with femininity r(500) =
0.31, p < 0.01 and person careers r(501) = 0.38, p <

0.01, whereas thing orientation was only weakly

correlated with masculinity r(499) = 0.09, p < 0.05,

but more strongly correlated to thing careers r(503)

= 0.41, p < 0.01 (Table 6).

5. Discussion

Interest, conceptualized as person and thing orien-

tation, has been suggested as a significant factor in

the choice of careers. However, the influence of

culture on interest as a vocational driver needs to

be examined. Taken together the outcomes of the

present research suggest that person–thing orienta-
tion is an important predictor of differential interest

in careers. Thing orientation especially is a strong

predictor of interest in engineering careers. This

study further suggests that women needed special,

focused motivation in the form of interest to pursue

these careers. These findings are consistent with

previous studies that concluded that the structure

of interest influences vocational choice [29, 33, 34].

However, previous studies have not addressed the

interaction between culture and person–thing orien-

tation in vocational choice. This study addresses
three questions that have not been directly

addressed in previous studies, namely, is the

person–thing dimension consistent across cultures,

does this person–thing dimension influence voca-

tional interest across cultures, and does this influ-

ence vary by sex?

Amain effect of culture onpersonorientation and

thing orientation was found. This suggests that
culture plays a role in the construction of person

and thing orientation. A closer examination

revealed that the pattern of differentiation in

person orientation and thing orientation in all

three contexts was similar by sex with men being

higher in thing orientation (TO) and women higher

in person orientation (PO). There were, however,

significant differences in PO and TO scores across
the three contexts. Scores in Greece were higher

than the scores in the US and Turkish samples in

both PO and TO. This could be attributed to a

fundamental difference in the nature or expression

of interest in these cultures.Women scored higher in

person orientation in all three cultural contexts

suggesting that women in these samples report

more interest in interpersonal relations than do
men. Women also reported greater interest in

person oriented careers. This outcome aligns with
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Table 5. Self-rated interest in pursuing person and thing oriented careers for engineering students as a function of PTO, Sex and Culture

United States Turkey Greece

Person
careers

Thing
careers

Person
careers

Thing
careers

Person
careers

Thing
careers

Women Person orientation 0.15 0.41* 0.21 0.29 0.15 –0.06
Thing orientation –0.08 0.49* 0.24 0.70** –0.08 0.47**

Men Person orientation 0.15 0.02 0.49** 0.22* 0.30 –0.09
Thing orientation 0.03 0.17 0.16 0.62** 0.33 0.01

Note: Numbers are standardized regression coefficients. +p < 0.10; *p < 0.05; **p < 0.01.

Table 6. Correlations between PTO, femininity, masculinity, and interest in person and thing careers

Person
orientation

Thing
orientation Femininity Masculinity

Person
career

Thing
career

Person orientation 1 0.32** 0.31** 0.01 0.38** –0.15**
Thing orientation 1 0.02 0.09* –0.04 0.41**
Femininity 1 0.24** 0.27** –0.02
Masculinity 1 0.04 0.12*
Person career 1 –0.09*
Thing career 1

*p < 0.05; **p < 0.01.



culturally constructed notions of traditional femi-

ninity prevalent in all three cultures that expect

women to be caring and communally oriented

[49]. Men on the other hand scored higher in thing

orientation.

The relationship between person and thing orien-
tation and interest in person oriented careers (such

as nurses and teachers) and thing oriented careers

(such asmechanics and engineers) also varied across

cultures. In theUS sample person and thing orienta-

tion exerted both a push and a pull, attracting

students to the matching career and repelling them

from the converse. In the Greek sample, person and

thing orientation had a purely attractive effect; and
in the Turkish sample, person and thing orientation

were not strongly related to career interest. How-

ever, when only engineering students were exam-

ined, in all three contexts thing orientation was

strongly related to interest in thing careers especially

amongwomen. This suggests thatwomenneed to be

high in thing orientation both topursue an engineer-

ing degree and to pursue an engineering career. This
may bebecause engineering iswidely perceived to be

a thing oriented career necessitating a strong inter-

est in things. More widespread awareness of the

aspects of engineering requiring interpersonal inter-

action could serve to attract women who are higher

in person orientation.This also suggests that culture

plays a role in the construction of person and thing

orientation and the role that these orientations play
in interest in person and thing careers. These out-

comes are consistentwith the view that themeaning,

value, and expectations regarding who participates

in different types of work and why they do so are

socially, and therefore culturally, constructed [50].

The predictive power of traditional masculinity

and femininity scores was analyzed to explore

whether these person–thing orientation findings
could be explained more simply as the result of

gender role endorsement. Traditional femininity

was significantly correlated with person orientation

and interest in person careers, but masculinity was

correlated only slightly with thing orientation and

interest in thing careers. This suggests that while

gender role based differences in person and thing

orientation do occur, interest in person and thing
careers is probably not due solely to these gender

role differences. It can be inferred, therefore, that

while these culturally constructed notions of appro-

priate gender roles play a significant role in the

construction of interest, other motivational factors

also come into play.

Thing orientation was found to vary by both

culture and sex. This outcome is open to multiple
interpretations. First, cultures may differ in how

they promote interest in things, or how they con-

ceptualize things. Cultural differences of this sort

would have large implications for instruction and

vocational choices, especially in science and engi-

neering, and the issue warrants further research.

Culture constructs what is perceived as natural as

well aswhat is perceived as appropriate use of things

(and people). These perceptions extend beyond the
culture of the society into that of the field itself.

STEM fields involve specific tools and objects that

are perceived as not normatively suitable for or

interesting to women [37, 51]. Engineering in parti-

cular, with its origins in agriculture and themilitary,

is often perceived as involving things and activities

better suited to men than to women. A second

possibility is related to the first. Occupational
opportunities in different cultures channel person-

ality and interests towards available employment

[52, 53]. A third possibility is related to the first two.

It involves the ‘‘dynamics of acculturation’’ [54].

This possibility focuses on inter-group relations

within cultural groups. With engineering majors

and related vocations, women may represent a

minority group whose personal choices and aspira-
tions may or may not be accepted by the majority

group of men, depending on larger cultural values.

Brown and Zagefka [54] argue that to understand

minority acceptance, and by inference the process of

academic and vocational choice, it is important not

only to examine the preferences of the minority but

also the beliefs of the majority about acceptance of

the minority. This approach represents a new
avenue of research for increasing women’s partici-

pation in engineering majors and vocations. A

fourth, less substantive possibility, is that this

culture by sex effect is an artifact of selection

differences within cultures. In this research, partici-

pantswere not randomly sampled from their respec-

tive cultures. If the universities situated within their

specific cultures differed in selection criteria for
admitting students to engineering programs, the

outcome could appear in the form of an interaction.

In the absence of representative sampling, this

possibility is difficult to eliminate definitively.

Several theoretical approaches may be consid-

ered to explain how culture affects interest. Hidi and

Renninger [55] offer a process model that might be

used to explain both inter- and intra-cultural varia-
tion. In their Four Phase Model of interest devel-

opment, progress from the first phase of interest,

‘‘Triggered Situational Interest’’ into the second

phase ‘‘Maintained Situational Interest’’ generally

requires opportunity or exposure and external sup-

port. Transition toward the third phase ‘‘Emerging

Individual Interest’’ generally requires external sup-

port and encouragement as well as positive feelings
resulting from engagement with the object of devel-

oping interest. Within engineering, if cultural and

sub-cultural norms promote the view that women

I. Ngambeki et al.628



are less competent, especially in the areas of math

skills and mechanical manipulations [56], then a

vicious cycle could emerge. The perception of

lower competence in women could lead to fewer

opportunities to develop and use these skills. Given

that interest is connected to exposure and experi-
ence, cultural perceptions influence the develop-

ment of interest in engineering careers. In their

meta-analysis of career aspirations, Fouad and

Byars-Winston [50] foundno evidence that ethnicity

made a significant difference in students’ initial

dreams for their careers. However, by the time

students were thinking seriously about careers,

their choices had changed to reflect social and
cultural norms more closely. This suggests that

culture does not act directly but rather creates

perceptions of acceptable gender roles and percep-

tions of acceptable careers and opportunities [57].

These perceptions extend beyond acceptability

and influence students’ perceptions of competence.

The question of differential sex competence in

STEM has been examined and several studies have
shown that cross-national differences in STEM

competence between men and women cannot be

attributed to biological differences in aptitude [58,

59].However, evenwhen individuals reject claims of

biological differences in aptitude, a belief may still

persist that others hold these perceptions and that

they will therefore be judged according to them [54].

To fall in line with this belief and therefore not bear
the cost of swimming against the tide, women learn

to be interested in careers that are considered to be

gender role appropriate so their personal interest

may differ from their expressed vocational interest.

This would explain the observed relationship

between career interest and femininity.

Looking at PO and TO by major, it is clear that

engineering students score significantly higher in
TO than non-engineering students. This suggests

that interest in mastery over objects may be an

important characteristic of students who select

engineering majors. On the other hand, non-engi-

neering students score significantly higher in PO,

suggesting a greater interest in interpersonal rela-

tions. This is consistent with intuitions that engi-

neering majors and careers are highly thing
oriented, whereas non- engineering careers are

person oriented [29]. These findings also contribute

to the explanation of the underrepresentation of

women in engineering careers. Thing orientation is

generally correlated with interest in thing careers

and engineering careers are perceived as being thing

careers. It seems to follow, then, that women are

perceived as being less suited and less interested in
engineering majors and careers. When the correla-

tion between orientation and careers is considered

among engineering majors by sex in each cultural

context, the correlation between thing orientation

and interest in thing careers is higher amongwomen

than men. This would suggest that women need

special, focusedmotivation to pursue a career that is

not consistent with traditional gender roles.

To increase women’s participation in engineer-
ing, the perception of engineering careers as being

highly and exclusively thing oriented needs to be

addressed. Many engineering careers are thing

focused, but they are not exclusively so. Important

engineering skills include interpersonal communi-

cation and engineering practice includes considera-

tion of the needs of the product end-users [39]. To

increase women’s participation in engineering,
research might explore the possibility that person

aspects of engineering majors and careers could be

made more salient. This could be done by manip-

ulating themessages women receive about engineer-

ing careers to emphasize person oriented goals and

processes that female students might find more

appealing.

6. Limitations and future work

The samples used in this study were limited to

students at three universities. Therefore results

might be influenced by selection effects resulting

from the nature of students admitted to these pro-

grams. Future investigations should include a more
diverse and representative sampling of the popula-

tions in the three countries, and would in particular

include practicing members of the professions. This

study also assumes some similarity in the character-

ization, requirements, and responsibilities of the

different occupations considered in the different

countries. Amajor limitation of the current study is

the consideration of the underlying structure of
person–thing orientation across the three cultures.

It is possible that the three samples differ from each

other in terms of the fundamental nature or expres-

sion of interest. A forthcoming paper will further

explore the structure of interest in the three contexts.

Finally,while thispaperprovidesstrongevidence for

the influence of culture on vocational interest,

further investigation is required to determine how
culture acts to influence person–thing orientation

and the interest in person and thing oriented careers.

7. Conclusion

Personal interests are an important factor in

encouraging careers in engineering. This study

uses the person–thing orientation (PTO) construct
to examine the structure of vocational interests

across three cultural contexts, viz. Greece, Turkey,

and the United States. This study confirms the

predictive validity of the PTO instrument across
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cultures. This study also confirms that the structure

of vocational interest is closely related to, and

influences, vocational choice across cultures. Find-

ings demonstrate that sex differences in person–

thing orientation are consistent across cultures,

with men being higher in TO and women higher in
PO, and that PTO is an important predictor of

vocational interest in all cultural contexts, especially

among engineering students. Thing orientation

especially is a strong predictor of interest in engi-

neering careers. Strong evidence is provided that

while the structure of vocational interest is closely

related to and influences vocational choice, both are

influenced by the cultural context in which they
exist. Culturally constructed notions of appropriate

gender roles play a significant role in the construc-

tion and pursuit of vocational interest, especially

among women. As such women require a stronger,

more focused interest to pursue choices inconsistent

with traditional gender roles. Thing orientation is

commonly perceived to align with notions of mas-

culinity, making thing focused disciplines appear
more appropriate for and therefore more attractive

to men. Engineering as a discipline has been histori-

cally viewed as being highly thing focused, contri-

buting to the significantly higher proportion ofmen.

The manipulation of messages about engineering to

describe it as being both person and thing focused

would therefore make it more attractive to women

who tend to be higher in PO than men. The findings
suggest that deeper investigations into the interac-

tions between culture, sex, and interest are necessary

to understand the underrepresentation of women in

engineering.

References

1. Research Centre for Education and the Labour Market
(ROA), De Arbeidsmarkt naar Opleiding en Beroep tot 2008
(The labour market by education and occupation until 2008),
ROA, Maastricht, The Netherlands, 2003.

2. S. Jordan, and D. Yeomans, Meeting the global challenge?
Comparing recent initiatives in school science and technol-
ogy, Comparative Education, 39(1), 2003, pp. 65–81.

3. J. Ceci,W.M.Williams, and S.M. Barnett,Women’s under-
representation in science: Socio-cultural and biological con-
siderations, Psychological Bulletin, 135, 2009, pp. 218–261.

4. F. O. Ramirez and C. M. Wotipka, Slowly but surely? The
global expansion of women’s participation in science and
engineering fields of study, 1972–92, Sociology of Education,
74(3), 2001, pp. 231–251.

5. National Science Board, Science and Engineering Indicators
2010,National Science Foundation (NSB 10–01), Arlington,
VA, 2010.

6. European Commission Directorate General for Research,
SheFigures 2009: Statistics and Indicators onGenderEquality
in Science, 2009.

7. B. Zengin-Arslan, Women in engineering education in
Turkey: Understanding the gendered distribution, Interna-
tional Journal of Engineering Education, 18(4), 2002, pp. 400–
408.

8. A. K. Renninger, S. Hidi, and A. Krapp, in The Role of
Interest in Learning and Development, Lawrence Earlbaum
Associates, Hillsdale, NJ, 1992.

9. T. P. Dick and F. Sharon, Factors and influences on High
School students’ career choices, Journal for Research in
Mathematics Education, 22(4), 1991, pp. 281–292.

10. C. Morgan, J. D. Isaac, and C. Sansone, The role of interest
in understanding the career choices of female and male
college students, Sex Roles, 44(5/6), 2001.

11. E. Seymour and N. M. Hewitt, Talking about leaving: Why
undergraduates leave the sciences,Westview Press, Boulder,
CO, 1997, x, 429 pp.

12. C. Athanassiadou, Young educated women and the reconci-
liation of the private and public spheres in the planning of
their adult lives, Department of Psychology, School of
Philosophy. Aristotle University of Thessaloniki, Thessalo-
niki, Greece, 2002.

13. D. Sakka and V. Deliyanni-Kouimtzi, Adolescent boys’ and
girls’ views on fatherhood in the context of the changing
women’s position,Gender andEducation, 18(1), 2006, pp. 51–
74.

14. H. Maragoudaki, Gender factor in secondary and tertiary
education: aspects of continuity and change, in Gender and
Education in Greece, V. Deliyanni–Kouimtzi, S. Ziogou, and
L. Frossi (eds), Kethi, Athens, 2004.

15. A. Raphia, Where are Greek women employed today?
Oekonomikos Tahydromos, 34(14), 1999.

16. H.A. Patrinos, Gender earnings differentials in the engineer-
ing profession in Greece, Higher Education, 30(4), 1995,
pp. 341–351.

17. D. Sakka, and M. Dikaiou, Task sharing and sex-role
attitudes in Greek returnees: A combination of cross-
sectional and longitudinal data, in Families as educators
for global citizenship, J. Myers-Walls, P. Somlai, and R. N.
Rapoport (eds), Ashgate Publishing Ltd, London, 2001.

18. M., Hersh, The changing position of women in engineering
worldwide, IEEE Transactions of Engineering Management,
47(3), 2000, pp. 345–359.

19. Bureau of Labor Statistics. The employment situation, 2010
(cited 2010 10/19/2010). http://www.bls.gov/news.release/
pdf/empsit.pdf

20. American Association of University Women. Why so few:
Women in science, technology, engineering, andmath, 2010.
http://www.aauw.org/learn/research/upload/whysofew.pdf

21. A. M. Penner, Gender differences in extreme mathematical
achievement: An international perspective on biological and
social factors, American Journal of Sociology, 114, 2008,
pp. 138–170.

22. L. G. Humphreys andG. Yao, Prediction of graduate major
from cognitive and self-report test scores obtained during the
high school years, Psychological Reports, 90, 2002, pp. 3–30.

23. J. Rounds, Vocational interests: Evaluating structural
hypotheses, in Assessing Individual Differences in Human
Behavior:NewConcepts,Methods, and Findings,D.Lubinski
and R. V. Dawis (eds), Davies-Black, Pal-Alto, CA, 1995,
pp. 177–232.

24. J. L. Holland, Making Vocational Choices: A Theory of
Vocational Personalities and Work Environments, 3rd edn,
Psychological Assessment Resources, Odessa, FL, 1997.

25. K. Savani, H. R. Markus, and A. L. Conner, Let your
preference be your guide? Preferences and choices are more
tightly linked for North Americans than for Indians, Journal
of Personality and Social Psychology, 95, 2008, pp. 861–876.

26. N. A. Fouad, J.-I. C. Hansen, and F. A. Galicia, Cross-
cultural similarity of vocational interests of professional
engineers, Journal of Vocational Behavior, 34(1), 1989,
pp. 88–99.

27. N. A. Fouad, J. C. Hansen, and F. G. Arias, Multiple
discriminant analyses of cross-cultural similarity of voca-
tional interests of lawyers and engineers, Journal of Voca-
tional Behavior, 28, 1986, pp. 85–96.

28. N. A. Fouad, Cross-cultural vocational assessment, Career
Development Quarterly, 42(1), 1993, pp. 4.

29. D. J. Prediger, Dimensions underlying Holland’s hexagon:
Missing link between interests and occupations? Journal of
Vocational Behavior, 21(3), 1982, pp. 259–287.

30. D. G. Betsworth and N. A. Fouad, Vocational interests: A
look at the past 70 years and a glance at the future, Career
Development Quarterly, 46(1), 1997, pp. 23–47.

I. Ngambeki et al.630



31. R.Hogan andB.W.Roberts, A socioanalytic perspective on
person/environment interaction, inNewDirections inPerson–
EnvironmentPsychology,W.B.Walsh,K.H.Craik,andR.H.
Price (eds), Erlbaum,Hillsdale, NJ, 1999, pp. 1–24.

32. P. J. Silvia, Exploring the Psychology of Interest, Oxford
University Press, Oxford, 2006.

33. R. Su, J. Rounds, and P. I. Armstrong, Men and things,
women and people: A meta-analysis of sex differences in
interests, Psychological Bulletin, 135(6), 2009, pp. 859–884.

34. R. Lippa, Gender-related individual differences and the
structure of vocational interests: The importance of the
people–things dimension, Journal of Personality & Social
Psychology, 74(4), 1998, pp. 996–1009.

35. B. R. Little, Person–thing orientation: Manual for the T-P
scale, 3rd edn, 1974, unpublished manual.

36. W.Graziano,M.Habashi, andA.Woodcock,Exploringand
measuring differences in person–thing orientations, Person-
ality and Individual Differences, 51(1), 2011, pp. 28–33.

37. C. Cockburn, Machinery of Dominance: Women, Men, and
Technical Know-How, Northeastern University Press,
Boston, MA, 1988.

38. J. Wajcman, Feminism Confronts Technology, The Pennsyl-
vania State University Press, Philadelphia, 1991.

39. K. J. B. Anderson et al., Understanding engineering work
and identity: A cross-case analysis of engineers within six
firms, Engineering Studies, 2(3), 2010, pp. 153–174.

40. E. L. Thorndike, Individuality, Houghton Mifflin, Boston,
MA, 1911.

41. J. S. Eccles, Understanding women’s educational and occu-
pational choices: Applying the Eccles et al model of achieve-
ment-related choices, Psychology of Women Quarterly, 18,
1994, pp. 585–609.

42. A. E. Preston, Leaving Science: Occupational Exit from
Scientific Careers, Russel Sage Foundation, New York,
NY, 2004.

43. A. Diekman et al., Seeking congruity between goals and
roles: A new look at why women opt out of science,
technology, engineering and mathematics careers, Psycholo-
gical Science, 21(8), 2010.

44. D. Evangelou, F. Corapsi, and D. Sakka, Cultural applic-
ability of the predictors of person–thing orientation in
Greece and Turkey, in Annual Meeting of the Society for
the Study of Motivation, San Francisco, CA, 2009.

45. M. G. Jones, A. Howe, and M. Rua, Gender differences in
students’ experiences, interests and attitudes toward science
and scientists, Science Education, 84, 2000, pp. 180–192.

46. I.Ngambeki et al., Differences in person–thing orientation in
STEM majors across three countries, in Joint International
IGIP–SEFI Annual Conference 2010, Trnava, Slovakia.

47. J. T. Spence and R. L. Helmreich,Masculinity and Feminin-
ity: Their Psychological Dimensions, Correlates and Antece-
dents, Austin, University of Texas Press, 1978.

48. A. L. Richard, Subdomains of gender-related occupational
interests: Do they form a cohesive bipolar M–F dimension?,
Journal of Personality, 73(3), 2005, pp. 693–730.

49. A.H. Eagley, Social role theory of sex differences and
similarities: A current appraisal, in The developmental
social psychology of gender, T. Eckes and H. M. Trautner
(eds), Erlbaum, Mahwah, NJ, 2000.

50. N. A. Fouad, and A.M. Byars-Winston, Cultural context of
career choice: Meta-analysis of race/ethnicity differences,
Career Development Quarterly, 53, 2005, pp. 223–233.

51. S. Hacker, Pleasure, Power, and Technology, 1989, Unwin
Hyman, London.

52. J. A. Clausen and M. Gilens, Personality and labor force
participation across the life course: A longitudinal study of
women’s careers, Sociological Forum, 5, 1990, pp. 595–618.

53. K. Roberts, Prolonged transitions to uncertain destinations:
The implications for careers guidance, British Journal of
Guidance and Counselling, 25(3), 1997, pp. 345–360.

54. H. Zagefka, R. Gonzalez, and R. Brown, How minority
members’ perceptions of majority members’ acculturation
preferences shape minority members’ own acculturation
preferences: Evidence from Chile, British Journal of Social
Psychology, 50(2), 2011, pp. 216–233.

55. S. Hidi and A. K. Renninger, The four-phase model of
interest development, Educational Psychologist, 41(2),
2006, pp. 111–127.

56. S. J. Correll, Gender and the career choice process: The role
of biased self-assessments, American Journal of Sociology,
106(6), 2001, pp. 1691–1730.

57. J. Evetts, Analysing change in women’s careers: Culture,
structure and action dimensions, Gender, Work and Organi-
zation, 7(1), 2000, pp. 57–67.

58. D.P.Baker andD.P. Jones,Creating gender equality:Cross-
national gender stratification and mathematical perfor-
mance, Sociology of Education, 66, 1993, pp. 91–103.

59. J. S. Hyde, E. Fennema, and S. J. Lamon,Gender differences
inmathematics performance:Ameta-analysis,Psychological
Bulletin, 107(2), 1990, pp. 139–155.

Ida Ngambeki is a Doctoral Candidate in the School of Engineering Education at Purdue University concentrating on

Ecological Sciences and Engineering. She received her B.S. in Engineering from Smith College. Her research interests

include motivation, interest, career choice, engineering and public policy, and sustainability.

MearaHabashi is aLecturer in theDepartment ofPsychology at theUniversity of Iowa. She receivedherM.S. andPh.D. in

Social Psychology from Purdue University and her B.A. in Psychology from Baylor University. Her interests include

personality and individual differences, pro-social emotions and behavior, gender differences in STEM fields and attitudes

and persuasion.

DemetraEvangelou is anAssistant Professor in the School ofEngineeringEducation at PurdueUniversity. She has a Ph.D.

in Early Childhood Education from the University of Illinois at Urbana-Champaign and international expertise in early

childhood policy and research methods. Her current research focuses on developmental engineering, early education

antecedents of engineering thinking, developmental factors in engineering pedagogy, technological literacy and human–

artifact interactions. In 2009 she was awarded the National Science Foundation Career Award and in 2011 she was

awarded the prestigious Presidential Early Career Award for Scientists and Engineers (PECASE).

William G. Graziano is a Professor in the Department of Psychological Sciences at Purdue University. He received his

Ph.D. in Psychology from the University of Minnesota. His areas of research include pro-social behavior, attraction and

relationships, motivation, personality and individual differences, and vocational choice in STEM.

Despina Sakka is an Associate Professor in Social Psychology in the Department of Primary Education at the Democritus

University of Thrace in Greece. She has published papers mainly on gender and migration issues. Her research interests

include gender roles and race, gender identity, racial bullying and cultural diversity in classrooms.

Profiles of Person–Thing Orientation to Examine the Underrepresentation of Women in Engineering 631
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