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Abstract

Person-Environment fit theories claim that students choose their academic path according to their personality. In this regard,
teacher candidates are of special interest. On the one hand, they all make the same choice to enroll in a teacher education
program. On the other hand, they make different choices with respect to the subjects they are going to teach. If the Person-
Environment fit approach also applies to the selection regarding teacher candidates’ subject areas, teacher candidates from
different majors might have different personality traits and as a result, different starting conditions for becoming a successful
teacher. Such differences need to be taken into account by teacher education in order to create programs that allow teacher
candidates from different majors to equally succeed. Therefore, the current study investigates to what extent personality
group differences across majors occur within the population of teacher candidates. Using data from a large-scale study, the
Big Five personality traits of 1735 female and 565 male teacher candidates were analyzed, with teacher candidates compared
to male (n=1122) and female (n=1570) students who studied the same major but who did not intend to become teachers.
Unlike previous studies, academic majors were not grouped into few broad categories, but eight different majors were distin-
guished. The results indicate that teacher candidates are more extraverted than their non-teaching counterparts. In addition,
personality trait differences between teacher candidates from different majors could be observed. The results are discussed
as they relate to the recruitment and training of future teachers.

Keywords Teacher candidates - Big Five - Personality trait differences - Academic majors - Gender differences - Entry
characteristics

Introduction According to Person-Environment fit theories, students

choose their academic majors in correspondence to their

Teacher candidates’ personality traits are seen as important
entry characteristics influencing their college studies and
success as teachers. According to the COACTIV model
(Kunter et al., 2013a, b), personality traits such as the Big
Five (Goldberg, 1990; McCrae & John, 1992) determine
how teacher candidates adopt learning opportunities (see
also Klassen & Kim, 2019; Roloff Henoch et al., 2015) and
how far they gain professional competence that fosters their
performance and effectiveness in the classroom (Baier et al.,
2019; Fauth et al., 2019; Kunter et al., 2013b).
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personality characteristics (Holland, 1997; Su et al., 2015),
a hypothesis that could be confirmed by several studies
(Kaufman et al., 2013; Vedel, 2016). From this perspective,
teacher candidates are a special group of students since they
not only decide to enroll in a teacher education program but
also choose a particular subject area they are going to teach
(e.g. languages, economics, or math). If teacher candidates
choose their subject areas due to their personalities, teacher
candidates in different subjects have different personality
traits (such as emotional stability or conscientiousness)
and, as a result, different personal resources for mastering
their studies and for becoming successful teachers (Kunter
et al., 2013a, b). Since personality traits such as extraver-
sion and conscientiousness predict desirable outcomes with
respect to the teaching profession (Bastian et al., 2017; Kim
et al., 2019; Roloff et al., 2020), personality trait differ-
ences between teacher candidates need to be disclosed so
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that teacher education programs can take them into account,
e.g. by setting different priorities for different subject areas.
For example, there are indications that majors of arts and
humanities attract students that score low on conscientious-
ness (Vedel, 2016). If this holds true for the subject areas of
teacher candidates as well, teacher education could focus on
the promotion of conscientiousness regarding teacher can-
didates in subjects of arts and humanities by implementing
appropriate evidence-based trainings (Javaras et al., 2019).

Studies comparing teacher candidates from different sub-
ject areas hardly found any personality trait differences but
grouped teacher candidates from quite diverse subject areas
into few broad categories like STEM and non-STEM fields
(e.g. Roloff Henoch et al., 2015). Previous research indicates
(Ertl & Hartmann, 2019; Su & Rounds, 2015) that findings
with this kind of limited analytic strategy are likely to blur
major-specific group differences regarding dispositional
traits, which is why scholars suggest to analyze majors or
subject areas in greater detail (Nguyen et al., 2016).

Several other aspects should be taken into account when
personality traits of teacher candidates are analyzed. Con-
sidering previous studies, it is necessary to control for gen-
der, as personality differences between males and females
have been consistently reported (Feingold, 1994; Kajonius
& Johnson, 2018). Moreover, reference groups are needed to
reveal teacher-specific characteristics, i.e. differences should
be identified between students who study the same major
but do not aspire to the teaching profession (Roloff Henoch
et al., 2015). Finally, personality traits of teachers should
be investigated using a framework that is integrative and
based on evidence, just as the Big Five framework offers a
common basis for accumulating the findings from different
studies (Goncz, 2017; Kim et al., 2019).

This study investigates the extent to which teacher candi-
dates from different majors show (un-)favorable personality
characteristics at the beginning of their teacher education.
Its investigation uses the data from a large-scale study to
analyze the Big Five personality traits of teacher candidates
across eight different majors. Male and female teacher can-
didates are compared to male and female students who study
the same major but do not intend to become teachers. By
taking a differentiated look at teacher candidates’ personal
entry characteristics, the study contributes to the question
how far discipline-specific personality trait differences need
to be taken into account in order to “create teacher education
programs that are effective in enabling teachers to acquire
the knowledge, skills, and dispositions that will allow them
to succeed” (Darling-Hammond et al., 2005, p. 390).

Since the current study uses the Big Five framework, in
the following, this personality concept is first presented in
general, before it is discussed in the teaching context includ-
ing the respective empirical findings. Subsequently, the rela-
tion of the Big Five to the choice of a subject area and to

gender, as found in previous studies, are discussed since
those relations could also appear within the population of
pre-service teachers.

Big Five

Personality traits are by definition relatively stable disposi-
tions expressed through behavior, thinking, and emotional
patterns (Costa et al., 2019). Unlike the earlier stages of per-
sonality psychology that featured an overwhelming amount
of different personality concepts and measurement instru-
ments, the Big Five are now the predominant framework
for investigating personality traits, enabling the comparison
and systematic review of findings regarding personality trait
differences (John et al., 2008). Originally derived from the
natural language people use to describe themselves and other
people, the Big Five can be understood as broad personal-
ity categories represented by five dimensions: neuroticism
(attributes: anxious, nervous, tense); extraversion (attributes:
active, sociable, assertive); openness (attributes: curious,
cultured, imaginative); agreeableness (attributes: trustful,
altruistic, cooperative); and conscientiousness (attributes:
reliable, organized, task—oriented).l There are several instru-
ments for measuring the Big Five, including the 240-item
NEO-PI-R (Costa Jr. & McCrae, 1992), the 60-item NEO-
FFI (Costa Jr. & McCrae, 1989, 1992), or the 44-item Big
Five Inventory (BFI; John et al., 1991). Along with these
relatively extensive questionnaires, there are also very short
instruments such as the BFI-10 (Rammstedt & John, 2007)
that was simultaneously constructed in both English and
German, comprising of only two items per dimension, which
is suitable for the use in large-scale studies (Wohlkinger
et al., 2011), and has satisfactory psychometric characteris-
tics (e.g. retest reliabilities for the German population given
a 6-week interval range from r,=.66 to r,=.87; Rammst-
edt & John, 2007, p. 206). To be sure, these kinds of short
questionnaires cannot represent the different facets of the
Big Five dimensions as extensive instruments such as the
NEO-PI-R do that offer six specific facets for each of the
five personality factors.

Along with the Big Five, other personality concepts cur-
rently used could serve as a framework for studying teachers’
personality such as the Dark Triad of personality (Paulhus &
Williams, 2002), the HEXACO model (Ashton & Lee, 2007,
Ashton et al., 2004), or Holland’s (1997) RIASEC model.

! Because the Big Five are originally based on English terms, it was
tested whether its lexical approach can be applied in other languages
as well. Based on a project (Angleitner et al., 1990) that John et al.
(2008) referred to as a “blue-print study” for research pursuing a sim-
ilar goal, it was found that the Big Five could clearly be replicated
using German expressions (Ostendorf, 1990).
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The RIASEC model describes the teaching profession as a
work environment emphasizing social interactions. It can
therefore be characterized by the dimensions of Social and
Enterprising (Holland, 1997; Kaub et al., 2016; O*NET,
2020). According to the meta-analysis by Hurtado Rua et al.
(2019), the RIASEC dimensions are related to the Big Five,
with the social dimension sharing variance with agreeable-
ness and both the social and the enterprising dimensions
relating to extraversion.

The Effects and Peculiarities of Teachers’ Big Five

Previous studies have indicated that the Big Five dimensions
are associated with academic performance (Koschmieder
et al., 2018; Poropat, 2009; Richardson et al., 2012; Trap-
mann et al., 2007; Vedel & Poropat, 2017) and career suc-
cess (De Haro et al., 2020; Judge et al., 2002; Ng et al.,
2005; Ng & Feldman, 2014; Seibert & Kraimer, 2001;
Semeijn et al., 2020). Conscientiousness plays a major
role for academic achievement (McAbee & Oswald, 2013;
Poropat, 2009; Richardson et al., 2012; Trapmann et al.,
2007; Vedel & Poropat, 2017). Regarding career success,
and especially in jobs that include interpersonal interaction,
performance is positively related to the personality factors
of conscientiousness, agreeableness, and emotional stability
(Mount et al., 1998).

Within the teaching context, Bastian et al. (2017) report
that teachers’ personalities are associated with content
knowledge. Furthermore, the results by Roloff et al. (2020)
indicate that the agreeableness of future teachers measured
at the end of high school predicts later instructional qual-
ity, especially in terms of social support. Since this study
controlled for cognitive abilities, high school GPA, and
teacher education grades, teachers with the same cognitive
abilities and the same grades who had higher scores with the
personality factor of agreeableness were better able to pro-
vide social support to their students. In addition, Baier et al.
(2019) were able to show that extraversion predicts learning
support and that conscientiousness is related to classroom
discipline. Consistent with these findings, the meta-analy-
sis by Kim et al. (2019) revealed that teachers’ extraversion
and conscientiousness had the strongest relation to teacher
effectiveness. Moreover, emotional stability, extraversion,
and conscientiousness were negatively related to burnout.

Overall and in accordance with the resilient personality
type recurrently found in previous studies (Asendorpf et al.,
2001; De Fruyt, 2002; van der Wal et al., 2016; Semeijn
et al., 2020), low neuroticism scores and high scores with
the remaining dimensions can be seen as favorable person-
ality characteristics, with neuroticism, extraversion, and
conscientiousness showing consistent effects (Barrick &
Mount, 1991; Ng et al., 2005; Judge et al., 2002; Judge &
Kammeyer-Mueller, 2007). Agreeableness and extraversion
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are especially important for jobs involving social interaction
(Barrick & Mount, 1991; Mount et al., 1998).

Studies investigating the effects of personality traits pro-
vide important insights into what the favorable characteris-
tics are that could also be used as criteria for the selection
and further training of teacher candidates (Klassen et al.,
2017; Klassen & Kim, 2019). In this context, how far teacher
candidates differ from other students who study the same
major but do not enroll in teacher education is of special
interest. This implies the question of whether the “right”
people enter the teaching profession. Here, the results of
previous studies indicate that teachers differ from their
non-teacher counterparts according to several variables.
For example, differences between (future) teachers and
non-teachers could be observed with respect to vocational
interests (Klusmann et al., 2009; Leon et al., 2018; Roloff
Henoch et al., 2015), risk aversion (Ayaita & Stiirmer, 2019),
and the effects of resilience (Pretsch et al., 2012). Studies
focusing on the personality trait differences between teacher
candidates and students not intending to become teachers
are rare. Klusmann et al. (2009) investigated which factors
are predictive for enrolling in a teacher education program.
Here, only openness showed predictive validity, in addition
to the effects of gender, socio-economic status, cognitive
abilities, and vocational interests. Being more open to new
experiences decreased the probability of aspiring to the
teaching profession. In this study, the social dimension of
the RTASEC model, which is known to be related to the Big
Five factors of extraversion and agreeableness (Hurtado Raa
et al., 2019), was positively related to enrolling in a teacher
education program. Roloff Henoch et al. (2015) indicated the
necessity of taking academic majors into account when com-
paring teacher candidates to other students in terms of their
personality characteristics. However, they only differenti-
ated between the broad categories of STEM and non-STEM
majors, grouping majors such as mathematics, biology, and
computer sciences into one single category. Unfortunately,
they did not take into account the personality factor of
agreeableness, which is understood as playing a crucial role
for careers involving social interaction (Mount et al., 1998).
Correspondingly, and as mentioned above, some results indi-
cate that agreeableness affects teachers’ instructional quality
(Roloff et al., 2020). Regarding the remaining four factors of
the Big Five, the study by Roloff Henoch et al. (2015) was
able to reveal differences between teacher candidates and
other students only within the broad STEM category. Here,
STEM teacher candidates were more extraverted than STEM
students not intending to become a teacher. Within the broad
non-STEM category, teacher candidates did not differ from
their non-teaching counterparts with respect to neuroticism,
extraversion, openness, and conscientiousness.

In summary, the concept of the Big Five, in the teach-
ing context, has mostly been applied with respect to the
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question of how far personality traits predict teacher out-
comes. Less focus has been put on a differentiated inves-
tigation of Big Five personality trait differences between
(pre-service) teachers from different subject areas. In the
next paragraph, therefore, the subject-specific differences
that have so far been found outside of the teaching context
are discussed.

Personality Trait Differences across Academic Majors

Studies investigating personality trait differences between
students with different academic majors generally suggest
that personality traits are related to the choice of major
and that students with different majors show different dis-
positional characteristics. This is why academic majors
should be taken into account when analyzing the person-
ality trait differences of teacher candidates.

In her systematic review, Vedel (2016) showed that
medium effect sizes were frequently found regarding
personality trait differences depending on the academic
major. With respect to openness, even large effects could
be found on a regular basis. More specifically, students
majoring in the arts/humanities, psychology, and politi-
cal science scored high on openness. Students majoring
in the fields of arts/humanities and psychology showed
high scores with respect to neuroticism. Regarding the
extraversion factor, political science, economics, law, and
medical students had high scores. Students majoring in
the arts/humanities, psychology, medicine and sciences
scored high on the factor of agreeableness, while students
in the arts/humanities had low conscientiousness scores.
Roloff Henoch et al. (2015) compared STEM students
with non-STEM students, finding that STEM students
scored lower on extraversion and openness and higher
on conscientiousness. Variations between students with
different majors could also be revealed using other per-
sonality concepts such as the Dark Triad of personality
(Litten et al., 2020; Vedel & Thomsen, 2017).

This makes it reasonable to assume that similar dif-
ferences emerge when teacher candidates with different
majors are compared with respect to their Big Five per-
sonality traits. Roloff Henoch et al. (2015) could not find
any personality trait differences between teachers with
different majors. But as mentioned, they were aiming to
only differentiate between two broad major categories and
did not consider all of the Big Five dimensions.

As already mentioned in the introduction, a careful
investigation of the differences in personality traits neces-
sitates controlling for gender. Therefore, in the next sec-
tion, gender-specific differences with regard to the Big
Five, as indicated by previous studies, are discussed.

Personality and Gender

The strongest personality trait difference effects between
males and females were observed for neuroticism and
agreeableness (Feingold, 1994; Kajonius & Johnson, 2018).
Based on the data of a representative German population
sample (collected using the BFI-10), gender differences were
observed regarding neuroticism, agreeableness, conscien-
tiousness, and openness, with females showing higher scores
than males for each (Rammstedt, 2007). Studies examining
measurement invariance with respect to gender suggest that
these effects are mainly based on construct-relevant gender
differences (Danner et al., 2019; Furnham et al., 2013; Sam-
uel et al., 2015), even though there might be some items the
reaction on which can be at least partially explained by stere-
otypical thinking and not only by the latent trait (Ock et al.,
2020). For example, men may score higher on the (BFI-10)
statement “I see myself as someone who is relaxed, handles
stress well” than women even if they have the same value for
the latent emotional stability variable (neuroticism), because
from a stereotypical standpoint, men are supposed to be in
control of their feelings, rendering them less likely to admit
that they are unable to handle stress well.

In summary, personality traits appear to impact how
teacher candidates take up the learning opportunities offered
by teacher education, as well as later teaching effectiveness
and teachers’ health. Therefore, the Big Five can be seen as
important entry characteristics. Previous research indicates
that the Big Five are related to gender and academic major
choice. Studies investigating the personality traits of teacher
candidates from different academic majors have to date been
rare, differentiating academic majors on only a very broad
level, and making them likely to blur subject-specific dif-
ferences. A more fine-grained analysis can reveal whether
teacher candidates from different majors have different
resources (e.g. emotional stability, conscientiousness) for
mastering their studies and becoming successful teachers.

The Current Study

The following investigation took place in Germany and
focuses on the personality traits of teacher candidates as
important entry characteristics at the beginning of their
teacher education program. In comparison to other Euro-
pean countries or the USA, teacher education in Germany
is more distinctively divided into two phases that follow one
another in time: the academic training and the in-school
induction program. The academic training focuses on the
acquisition of content knowledge and usually starts with
entering university. Here, teacher candidates choose their
teaching subjects and attend their subject-specific courses
together with students who do not intend to become teach-
ers but have other professional goals (Cortina & Thames,
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2013). For example, a teacher candidate in the subject area
of mathematics participates in the same courses (e.g. linear
algebra or analysis) as a mathematics student in a bachelor’s
degree program pursuing the career of a software developer.’

The current study aims to identify teacher-specific char-
acteristics and compares teacher candidates across eight dif-
ferent majors (German language, social sciences, econom-
ics, mathematics, physics, chemistry, biology, geography)
with students studying the same major but not intending
to become teachers. In addition to the teacher-variable
(teacher vs. non-teacher) and the academic major, the gen-
der of students is controlled for due to previous studies
finding personality traits to be related to all three variables.
Most importantly and superior to previous studies, the cur-
rent examination allows more precise insight into whether
teacher candidates differ depending on their major and
whether they are likely to have different resources available
for mastering their studies and developing into successful
teachers who facilitate students’ educational success.

The personality of students is studied using the Big Five
framework comprising of five different traits: neuroticism
(emotional stability), extraversion, openness, agreeableness,
and conscientiousness. We aim to investigate two research
questions and three hypotheses:

(1) How far do teacher candidates differ with regard to the
Big Five personality traits from students who do not
aspire to the teaching profession?

The results of previous research suggest that teacher can-
didates, compared to other students, show lower scores on
the personality factor of openness to experience (Klusmann
et al., 2009). Since the teaching profession is especially char-
acterized by social interaction, we would also expect teacher
candidates to show higher extraversion and agreeableness
scores (Barrick & Mount, 1991; Mount et al., 1998; Roloff
Henoch et al., 2015). From this, we derive three hypotheses
regarding the differences between teacher candidates and
other students with the same major (non-teaching students):

la) Teacher candidates show higher extraversion scores
than non-teaching students.

1b) Teacher candidates show lower openness scores than
non-teaching students.

1c) Teacher candidates show higher agreeableness scores
than non-teaching students.

Hypotheses 1a) and 1b) are also supported by Holland’s
(1997) RIASEC model, which understands the teaching

2 The courses, however, may be split for different reasons like course
size and scheduling issues.

@ Springer

profession as characterized by the social dimension, which
is positively associated with extraversion and agreeableness
(Hurtado Rua et al., 2019).

(2) To what extent do teacher candidates with STEM
majors differ with regard to the Big Five personality
traits from teacher candidates with non-STEM majors?

To the best of our knowledge, there are only a few stud-
ies regarding personality trait differences between teacher
candidates from different majors (e.g. Roloff Henoch et al.,
2015). Since these studies hardly found any differences when
grouping quite diverse majors into broad subject areas, we
refrain from deriving specific hypotheses on this matter in
the current study. Vedel (2016) reported major group dif-
ferences regarding all Big Five dimensions, with openness
showing the strongest effects. Within the teaching context,
Roloff Henoch et al. (2015) could not find any differences
between teachers in two broad academic major categories
(STEM vs. non-STEM). Our study is able to show whether
this holds true when majors are differentiated within STEM
and non-STEM fields. As previous results indicate, sub-
stantial variance can be observed within both STEM (Su
& Rounds, 2015) and non-STEM fields (Ertl & Hartmann,
2019) when students’ dispositional characteristics are
analyzed.

Because men and women differ regarding the Big Five,
gender was controlled for in our study (Feingold, 1994;
Kajonius & Johnson, 2018; Rammstedt, 2007). Although
this was not our focus, we did in fact expect women to score
higher on neuroticism, agreeableness, conscientiousness,
and openness (Rammstedt, 2007).

Method

This investigation uses data of the first-year student cohort
(SC5: 12.0.0) from the German National Educational Panel
Study (NEPS; Blossfeld et al., 2011). NEPS is a nation-wide
panel study in Germany that started in 2010 and has since
then longitudinally collected data from six different start-
ing cohorts with a total of about 60,000 respondents. The
target population of the SC5 was defined as all first-year
students who were enrolled in a public or state-approved
institution of higher education in Germany for the first time
in the 2010/11 winter term aiming at a Bachelor’s degree,
a state examination (in medicine, law, pharmacy, or teach-
ing), a diploma or Master’s degree (in Protestant theology or
Roman Catholic theology) or specific art and design degrees.
A random cluster sample was drawn from the target popula-
tion including an intended oversampling of teacher candi-
dates and students in private higher education institutions. A
cluster was defined as the totality of students being enrolled
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in a particular major at a particular institution (e.g., all stu-
dents studying mathematics at the University of Cologne).
This sampling strategy resulted in 444 realized clusters, 52
of which consisted only of teacher candidates (Zinn et al.,
2017). Students willing to participate were surveyed starting
at the beginning of their studies. Big Five personality traits
were assessed in the third wave of the panel between March
and August of 2012. Data was collected via computer-
assisted telephone interviews (FDZ-LIfBi, 2020). All stu-
dents gave informed consent for participating in the panel.
For the current analysis, academic majors were taken into
consideration if teacher candidates could also study them
and if they comprised enough students to enable useful
quantitative analyses. These conditions were met for German
language, social sciences, economics, mathematics, physics,
chemistry, biology, and geography. As a consequence, the
sample of the current study comprised of 2300 teacher can-
didates (24.57% males, 75.43% females) and 2692 students
studying the same academic major but not working towards
a teacher qualification (41.68% males, 58.32% females).
Students’ personality traits were measured using the items
of the BFI-10 (Rammstedt & John, 2007) which has been
proven to have satisfactory psychometric characteristics
and to show satisfactory construct validity. It is also highly
economic and especially suitable for use in large-scale stud-
ies (Rammstedt et al., 2014; Wohlkinger et al., 2011). The
scales of the BFI-10 aim to measure the Big Five and com-
prise of two items per personality dimension. Because it was
considered that, particularly with respect to the agreeable-
ness factor, the NEPS data should enable more profound
analyzes, a third item was added to this scale (Wohlkinger
et al., 2011). Given the attempt to assess the Big Five rela-
tively broadly despite the shortness of the scales (Rammstedt
& John, 2007), and with the exception of agreeableness, all
scales showed acceptable internal consistencies based on
the sample of the current study (neuroticism: a=.56; extra-
version: o=.74; openness: o =.54; agreeableness: a=.37;
conscientiousness: o =.54). Since internal consistency
measured by coefficient alpha (Cronbach, 1951) depends
on both the mean inter-item correlation and the number of
items per scale (McCrae et al., 2011) and since the BFI-
10 scales are very short, we additionally report retest reli-
abilities to evaluate reliability of the Big Five measures in
the current study. For this purpose, we considered the Big
Five scores of respondents given in wave 10, which were
surveyed four years after wave 3. The retest reliabilities
range from r,=.53 to r,=.68 (neuroticism: r,=.55; extra-
version: r,=.67; openness: r,=.68; agreeableness: r,=.53;
conscientiousness: r,=.61) fitting well with meta-analytic
findings on the stability of personality traits given the four
year interval between the two measurement times (AnusSi¢ &
Schimmack, 2016; Low et al., 2005). However, it is impor-
tant to note that the scale of agreeableness shows the lowest

values regarding both reliability measures. This is in line
with previous studies indicating that the BFI-10 scale of
agreeableness shows relatively low reliability (Rammstedt &
John, 2007; Rammstedt et al., 2014). Using only two items
instead of three, with respect to the scale of agreeableness,
did not increase internal consistency. Therefore, all three
items available for measuring agreeableness were used to
calculate scale score as recommended by Rammstedt and
John (2007).

Initially, an 8x2x2 MANOVA was conducted to analyze
personality trait differences (study subject x study program
x gender). Since academic majors are genuinely different
regarding the distribution of study program and gender and,
because the sample size causes even small effects to be sig-
nificant, the prerequisites for a MANOVA were violated,
meaning these results should be interpreted with caution.
Therefore, we focused on the comparison of confidence
intervals to analyze mean differences with respect to the
Big Five personality traits (see Field et al., 2019). All data
analyses were performed using a remote terminal (Remote-
NEPS?) at the Leibniz Institute for Educational Trajectories
in Bamberg, Germany, providing a controlled privacy envi-
ronment for data access. IBM SPSS Statistics (Version 25)
was used for all of the statistical analyses. Missing values
were excluded listwise for each analysis, which means that
the Ns vary slightly for the different analyses.

Results

The following presents the results regarding group dif-
ferences for each of the Big Five personality traits. First,
confidence intervals with respect to gender differences are
inspected. Secondly, study program differences are then
reported (Research question 1), followed by a deeper look
into the characteristics of teacher candidates, taking their
academic major into account (Research question 2). Here,
we will compare the personality traits of teacher candidates
in STEM fields (mathematics, physics, chemistry, biology,
geography) with the personality traits of teacher candidates
in non-STEM fields (German, social sciences, econom-
ics) (c.f. Kaub et al., 2016). These comparisons can reveal
whether classifying majors into broad categories is sufficient
or whether a more precise differentiation is necessary when
investigating the personality traits of teacher candidates.

See Supplements 1 to 5 for the means, standard devia-
tions, and confidence intervals regarding the Big Five per-
sonality traits for each group.*

3 https://www.neps-data.de/en-us/datacenter/dataaccess/remoteneps.
aspx

4 See Supplement 6 for the results of the MANOVA.
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Fig. 1 Means and 95% confidence intervals for the students’ neuroti-
cism, for male non-teaching students (blue short dashed line), female
non-teaching students (red long dashed line), male teacher candidates

Gender Differences

Neuroticism Female students generally had higher values
than their male counterparts (Fig. 1). One exception relates
to German, where male non-teaching students showed a very
large confidence interval overlapping with the interval of
female non-teaching students.’

Extraversion There were no significant differences between
male and female students in any of the subjects (see Fig. 2).

Openness With respect to openness, female non-teaching
students in economics, physics, and chemistry showed
higher values than their male counterparts as well as female
teacher candidates in comparison to male teacher candidates
in mathematics (see Fig. 3). Apart from this, there were no
gender differences.

5 Since smaller sample sizes are related to higher standard errors
(e.g. Abbott, 2017), the confidence intervals of some groups of stu-
dents are quite large. This especially applies to male non-teaching
students in German language, male teacher candidates in social sci-
ences, male and female teacher candidates in physics, and male
teacher candidates in chemistry.
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(green dotted line), and female teacher candidates (orange solid line)
in the different subjects (min= 1; max =5). Tables with the respective
values can be found in Supplement 1

Agreeableness With respect to agreeableness, we could
identify several gender differences (see Fig. 4). Female
teacher candidates showed higher values than male teacher
candidates in German, mathematics, and biology. Gender
differences were also observed for non-teaching students
in economics, mathematics, and chemistry, with females
reporting higher agreeableness than males. Again, male
students never scored significantly higher than their female
counterparts.

Conscientiousness Female students generally showed higher
values on the factor of conscientiousness than male students
(see Fig. 5). For non-teaching students, these gender dif-
ferences were significant for economics, mathematics, and
biology, and for teacher candidates in German, mathematics,
chemistry, biology, and geography.

Overall, the results meet our expectations and are in
line with previous research, with females scoring higher on
neuroticism, agreeableness, conscientiousness, and open-
ness, and with neuroticism showing the clearest gender
differences.
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Fig.2 Means and 95% confidence intervals for the students’ extraver-
sion, for male non-teaching students (blue short dashed line), female
non-teaching students (red long dashed line), male teacher candidates

Teacher Candidates vs. Non-teaching Students

Neuroticism Significant differences between non-teaching
students and teacher candidates could only be found for
chemistry, where male teacher candidates showed lower
values than male non-teaching students (Fig. 1).

Extraversion Descriptively, teacher candidates showed
higher values in extraversion in all study areas. This differ-
ence was significant for teacher candidates in German (males
and females), for females in mathematics and biology, as
well as for males in physics (see Fig. 2). Hypothesis 1a can
partially be confirmed as a result.

Openness The evidence for Hypothesis 1b is weak because
the differences between teacher candidates and non-teach-
ing students could only be observed for German, where, as
expected, female teacher candidates showed less openness
than their non-teaching counterparts (see Fig. 3).

Agreeableness Female teacher candidates showed higher
agreeableness than female non-teaching students in the
non-STEM field of German, and male teacher candidates
in the STEM fields of mathematics and physics reported

(green dotted line), and female teacher candidates (orange solid line)
in the different subjects (min= 1; max =5). Tables with the respective
values can be found in Supplement 2

higher agreeableness than their non-teaching counterparts
(see Fig. 4). Apart from this, no significant differences were
observed. The results partially confirm Hypothesis 1c as a
result.

Conscientiousness Significant differences between non-
teaching students and teacher candidates could only be
revealed for mathematics, with male teacher candidates
showing higher values (see Fig. 5).

Overall, extraversion most consistently reveals the
expected personality trait differences between teacher can-
didates and non-teaching students.

Teacher Candidates from Different Majors

Previous studies only compared teacher candidates’ per-
sonality from different majors on a very broad level (e.g.
STEM vs. non-STEM). The results of our analysis indicate
that, because there are some subject-specific differences
which are not equal for all STEM or non-STEM fields, this
is an insufficient strategy.
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Fig.3 Means and 95% confidence intervals for the students’ open-
ness, for male non-teaching students (blue short dashed line), female
non-teaching students (red long dashed line), male teacher candidates

Neuroticism Regarding neuroticism, teacher candidates in
all STEM fields did not differ from teacher candidates in all
non-STEM fields (see Fig. 1).

Extraversion Inspecting confidence intervals, only male
teacher candidates in the STEM field of math showed lower
extraversion than male teacher candidates in the non-STEM
fields of German language and economics (see Fig. 2). There
are no differences when teacher candidates in the STEM
field of math are compared to teacher candidates in the non-
STEM field of social sciences. Moreover, teacher candidates
in the STEM fields of physics, chemistry, biology, and geog-
raphy did not differ from teacher candidates in any non-
STEM field; this holds true for both genders.

Openness With respect to openness, teacher candidates in
German (male and female) had higher scores than (male and
female) teacher candidates in mathematics. Female teacher
candidates in German were also more open to new expe-
riences than female teacher candidates in chemistry (see
Fig. 3). Conversely, female teacher candidates in the non-
STEM field of economics were less open than female teacher
candidates in the STEM fields of physics and biology.

@ Springer

(green dotted line), and female teacher candidates (orange solid line)
in the different subjects (min= 1; max =5). Tables with the respective
values can be found in Supplement 3

Agreeableness Regarding the factor of agreeableness, there
is a tendency that teacher candidates in STEM fields show a
higher agreeableness than teacher candidates in non-STEM
fields (see Fig. 4). This difference was only significant for
female teacher candidates in mathematics compared to
female teacher candidates in economics, as well as for male
teacher candidates in mathematics and physics compared to
male teacher candidates in social sciences.

Conscientiousness The analysis of personality trait differ-
ences on a fine-grained level reveal that male teacher can-
didates in the non-STEM field of economics show higher
conscientiousness than male teacher candidates in the STEM
fields of mathematics, physics, chemistry, and biology, while
they show no differences compared to teacher candidates in
geography (see Fig. 5).

There were overall few personality trait differences to
observe between teacher candidates in STEM fields and
teacher candidates in non-STEM fields. Regarding open-
ness, the differences between STEM and non-STEM teacher
candidates partly showed in different directions (posi-
tive for German compared to mathematics and chemistry,
negative for economics compared to physics and biology).
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Fig.4 Means and 95% confidence intervals for the students’ agreea-
bleness, for male non-teaching students (blue short dashed line),
female non-teaching students (red long dashed line), male teacher

These contrasts are likely to blur when academic majors
are grouped into a few broad categories such as STEM and
non-STEM.

In summary, gender was particularly related to the per-
sonality factors of neuroticism and conscientiousness, with
female students scoring higher than male students. The study
program (teacher vs. non-teacher) was clearly related to
extraversion, with teacher candidates being more extraverted
than their non-teaching counterparts. Regarding academic
major, substantial differences could be observed with respect
to openness. Here, students in German showed particularly
high scores. There were no substantial interactions observed
between gender, study program, and academic major.

In contrast to previous studies, we differentiated eight
academic majors when investigating the personality traits
of teacher candidates. Using this analytic strategy, personal-
ity trait differences between STEM and non-STEM teacher
candidates could be observed. More importantly, differ-
ences between STEM and non-STEM teacher candidates
with respect to the same Big Five dimension did not always
point in the same direction.

candidates (green dotted line), and female teacher candidates (orange
solid line) in the different subjects (min=1; max =5). Tables with the
respective values can be found in Supplement 4

Discussion

The personality traits of teacher candidates were examined
across eight different majors using data from a large-scale
study. To reveal teacher-specific characteristics, teacher
candidates were compared to students who studied the
same major but who were not aspiring to enter the teach-
ing profession. In addition to study program (teachers vs.
non-teacher) and academic major, gender was taken into
account when investigating students’ scores on the Big
Five dimensions.

With respect to the study program (teachers vs. non-
teachers), this study sheds light on the question of whether
the “right” people choose to become teachers. In line with
previous research (Klusmann et al., 2009; Roloff Henoch
et al., 2015), our results do not confirm the often-discussed
negative selection hypothesis. Against the background of
how the Big Five are related to academic and career suc-
cess (Judge et al., 2002; Koschmieder et al., 2018; Ng
et al., 2005; Ng & Feldman, 2014; Poropat, 2009; Richard-
son et al., 2012; Trapmann et al., 2007; Vedel & Poropat,

@ Springer
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Fig.5 Means and 95% confidence intervals for the students’ consci-
entiousness, for male non-teaching students (blue short dashed line),
female non-teaching students (red long dashed line), male teacher

2017) and the recurrently found resilient personality type
(Asendorpf et al., 2001; De Fruyt, 2002; van der Wal et al.,
2016; Semeijn et al., 2020), teachers across different aca-
demic majors do not show unfavorable personality traits in
comparison to other students. The clearest personality trait
differences between teacher candidates and non-teaching
students could be observed regarding extraversion, with
teacher candidates showing higher scores across several
different academic majors. In this respect, teacher candi-
dates show comparatively favorable personality charac-
teristics, hopefully promoting the development of teacher
effectiveness and reducing the risk of burnout as a result
(Baier et al., 2019; Kim et al., 2019).

Results regarding majors are in line with previous sys-
tematic reviews (Vedel, 2016), with openness being the
Big Five dimension with the strongest relation to the aca-
demic field. The current study differentiated eight differ-
ent majors when analyzing the personality traits of teacher
candidates. This analytic strategy stands in contrast to the
approach used in previous research that grouped very diverse
academic majors into broad categories such as the STEM
and non-STEM (Roloff Henoch et al., 2015). It has been
shown in several investigations that this approach is likely
to blur major-specific differences when studying students’
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candidates (green dotted line), and female teacher candidates (orange
solid line) in the different subjects (min=1; max =5). Tables with the
respective values can be found in Supplement 5

dispositional characteristics (Ertl & Hartmann, 2019; Su &
Rounds, 2015). This was confirmed by the results of the
current investigation with respect to teacher candidates in
different STEM and non-STEM majors. For example, female
teacher candidates in the STEM fields of math and chemistry
scored lower on openness than female teacher candidates
in the non-STEM field of German language. In contrast,
female teacher candidates in the STEM fields of physics
and biology scored higher on openness than female teacher
candidates in the non-STEM field of economics. So STEM
teacher candidates and non-STEM teacher candidates differ
in varying directions depending on which specific STEM
and non-STEM majors are compared. In addition to differ-
ent directions regarding personality trait differences between
STEM and non-STEM teacher candidates, there are also
more major-specific peculiarities. For example, male and
female teacher candidates in STEM majors such as math
often showed differences to their non-STEM counterparts,
while male and female teacher candidates in the STEM field
of geography did not differ at all from teacher candidates in
any non-STEM major. This questions the meaningfulness
of grouping geography into the STEM category. Since some
studies do not report what academic majors are grouped
together, and since the grouping of academic majors can be
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done differently (e.g. social sciences assigned to STEM or
not), the broad categories of STEM and non-STEM may be
comprised of different academic majors. This hinders the
accumulation of findings of different studies for meta-anal-
ysis and, in turn, the achievement of robust conclusions that
go beyond single studies (Siddaway et al., 2019).

Gender differences found in the current study confirm the
results of previous studies, with females reporting higher
scores on the Big Five factors of neuroticism, openness,
agreeableness, and conscientiousness (Rammstedt, 2007).
According to previous studies, it can be assumed that these
differences are mainly grounded in latent constructs and can
only be traced in some part back to other reasons such as
stereotypical response behavior (Ock et al., 2020). Future
studies could investigate what effects these gender differ-
ences actually have on job-relevant outcomes in the teaching
context, especially when all Big Five dimensions are taken
into account.

Summarizing the results in the light of Person-Environ-
ment fit theories (e.g. Holland, 1997), choosing the environ-
ment of a teacher education program seems to be related to
future teachers’ personality traits. The results of the current
study indicate that this relation is twofold: on one hand, the
personality of teacher candidates in different subject areas
is similarly linked to the teaching profession. Here, the trait
of extraversion appears to be an especially crucial factor for
enrolling in a teacher education program, since the scores
in this Big Five dimensions were higher for teacher candi-
dates in all subjects in comparison to students not intending
to become a teacher. This corresponds to previous research
(Barrick & Mount, 1991; Mount et al., 1998) claiming that
the Big Five dimension of extraversion is related to jobs
emphasizing social interaction. At the same time, teacher
candidates’ personality seems to be linked to their specific
subject areas. In line with the systematic review of Vedel
(2016), the clearest differences between teacher candidates
in different subject areas could be observed regarding the
Big Five dimension of openness, with teacher candidates in
German and physics showing high scores and teacher can-
didates in economics showing relatively low scores. The
practical implication of this finding relates to the design
of teacher education programs (c.f. Darling-Hammond
et al., 2005). Openness to new experience predicts favora-
ble outcomes such as the appreciation of human universal-
ity and diversity (Han & Pistole, 2017; Thompson et al.,
2002). Since student diversity increases all over the world,
this is a crucial attitude for future teachers that needs to
be addressed in teacher education (Ambe, 2006; Maasum
et al., 2014; UNESCO, 2004; Yang & Montgomery, 2013).
More accurately, teacher education programs should include
diversity courses or workshops (see Engberg, 2004; Gorski,
2009; Smith, 2020), and based on the results of the current
study, especially for those subject areas that attract teacher

candidates with low scores on the Big Five dimension of
openness.

Limitations and Future Directions

Future studies should investigate to what extent personality
trait differences between teachers from different majors actu-
ally lead to different outcomes and influence the develop-
ment of teachers’ professional competence, teacher health,
and student performance through the different use of learn-
ing opportunities (Kunter et al., 2013a, 2013b). In addition,
the current study’s limitations could motivate future inves-
tigations. For example, the scale of agreeableness showed
rather low internal consistency, questioning the reliability
of the personality trait scores with respect to this person-
ality factor. Big Five dimensions were measured highly
economically within the framework of a large-scale study
(c.f. Ertl et al., 2020) with only two items per scale (with
the exception of agreeableness). Future studies could apply
other instruments to assess personality traits comprising
of more items, achieving a higher reliability, and enabling
latent variable approaches such as structural equation mod-
eling (Kline, 2016). Beyond this, using other instruments
like the NEO-PI-R (Costa Jr. & McCrae, 1992) would enable
the different facets of the Big Five dimensions to be taken
into account. Different facets become even more important
when the effects of personality traits are investigated because
some facets are more relevant than others with regard to
academic and career outcomes (Gatzka & Hell, 2018; Judge
et al., 2013). This study used the Big Five framework and
carried out a variable-centered analysis. Future studies could
additionally use different frameworks such as the HEXACO
model or the Dark Triad of personality to shed a different
light on teacher candidates’ personalities (c.f. Vedel &
Thomsen, 2017). Although the variable-centered approach is
useful for studying personality traits and their related effects,
future studies could also apply a person-centered approach,
analyzing the personality profiles of teacher candidates to
contribute to a more holistic picture of personality traits in
the teaching context (Perera et al., 2018).

Conclusions

This paper analyzed personality profiles for different
subject areas based on the Big Five personality structure
(John et al., 2008). While much is known about personality
profiles with respect to vocational interests (e.g. Holland,
1997) and while this knowledge has produced several clas-
sification schemes for career counseling postulating fits
between occupations and specific interests (Nauta, 2010),
evidence based on the Big Five personality dimensions
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has led to less clear practical implications so far. For
example, counseling tools such as the General Interest
Structure Test (Bergmann & Eder, 2019), which is based
on Holland’s Self-Directed Search (Holland et al., 1994),
suggests a specific configuration of vocational interests
regarding the job of a teacher in economics (i.e. strong
enterprising, conventional, and social interests), and such
information is lacking regarding the Big Five personality
traits. This paper revealed notable differences in the Big
Five personality variables for students of different gen-
der, different subject areas, and different study programs.
Evidence from this paper could thereby serve as a starting
point for a systematization of personality affordances for
occupations using the Big Five framework, since Big Five
personality traits and vocational interests are not inter-
changeable but represent distinct constructs (Hurtado Ria
et al., 2019) that may predict different career outcomes.

Although the results could be used in the recruitment
of teachers, we recommend a cautious and thoughtful use
of the findings. They should be used more in an effort to
promote individual development, and less for the selec-
tion of teacher candidates (American Educational Research
Association, 2015; Kim et al., 2019). For example, it may
be misleading to try to select only people scoring high on
extraversion. Qualitative analyzes can examine what strate-
gies could be used to make up for a lack in a favorable per-
sonality trait (Chuhran, 2020) so that students even benefit
from it when they are e.g. encouraged to be the focus of the
classroom instead of the teacher (Mayr, 2016). This kind of
perspective promotes diversity among teaching staffs and
can help teachers find their individual pathways by using
their personal characteristics in order to become good at
their profession (Schnitzius et al., 2019). So it’s not only
important to choose the “right people” but also to provide
the right teacher education that responds to some degree to
the individual characteristics of teacher candidates (Mayr,
2016). Finally, a more complex and open view of favorable
characteristics may arise when the effects of teacher candi-
dates’ personalities on student outcomes are investigated by
also taking students’ personality into account.
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